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Description

TECHNICAL FIELD

The invention relates to a fire protection system
comprising a control panel to which first terminal units
comprising an abnormality sensor such as a fire
detector or a gas sensor and second terminal units
comprising disaster protection devices such as a fire
or emergency door, a smoke control or venting device,
or a fire extinguishing system are connected, in which
system the state of the terminal units is subsequently
determinated and analyzed from the control panel by
a polling method and control command signals are
delivered to the second terminal units from the control
panel according to the state information received in
the control panel from said first and second terminal
units.

TECHNOLOGICAL BACKGROUND

Afire protection system of this kind is known from
FR-A-2 319 166. This prior art system employs the
polling method which causes the fire control panel to
circularly call the terminal units in order and to read
from each of the called terminal units the state infor-
mation (presence or absence of an abnormality signal
from an abnormality sensor, or ON/OFF of the control
circuits for devices to be controlled) or to control the
called terminal units.

The above terminal units may be slave units to
which are connected abnormality sensors (fire detec-
tors, gas sensors etc.) and/or devices to be controlled
(fire doors, smoke control devices, smoke venting
devices, fire extinguishing systems etc.).

In the above-mentioned fire protection system
the terminal units to be confrolled and the time
needed for the control are stored in advance in mem-
ory means such as ROM’s in the fire control panel so
that the fire control panel may control the appropriate
terminal units on the basis of the data stored in the
memory means in case of an abnormality, such as a
fire or a gas leak.

Now, if there are various terminal units to be con-
trolled, and yet, the time required for their control
varies with each terminal unit, For example, fire
doors, emergency doors, smoke venting dampers, or
smoke control dampers which are kept locked in a
position by electric locks are released from locking by
actuating the electric lock control circuits in the slave
units for about 10 seconds, and then move to the pre-
determined positions with the aid of door closers or
their own weight.

For opening, closing, and resetting a motor driven
fire shutter, smoke venting damper, or a smoke con-
trol/fire damper provided in the duct of an air condi-
tioning system, it is necessary to operate the control
circuits in the slave units for the control of the motors,
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i.e. the forward or reverse rotation for a certain length
of time ranging from about 10 seconds to a few
minutes.

In case of fire, the fire control panel sends a con-
trol start command to the terminal unit to be controlled
and causes the control circuit in said terminal unit to
operate.

As can be seen from the above description, the
time required for control varies, and this imposes a
heavy workload on the lines in conventional prior art
systems.

Moreover, there are problems in that the contents
stored in the memory means of the fire control panel
need to be newly prepared for each installation of a
fire alarm system, and that whenever changes are
made with respect to devices to be controlled, those
stored contents have to be changed accordingly, and
such preparation and changes are troublesome.

DISCLOSURE OF THE INVENTION

The present invention was made in view of these
problems involved in conventional fire protection sys-
tems, and with the objective of creating a fire protec-
tion system such as a fire alarm system using the
polling method which reduces the workload of the fire
control panel when controlling the terminal units, and
which may easily be adapted to changes of the
devices to be controlled.

The invention by which said object is achieved is
characterized in that the second terminal units com-
prise control circuits equipped with timer means whe-
rein the timer means are triggered by said control
command signals and are generating an output signal
for a predetermined individual time for operating the
control circuit of the respective second terminal unit
during said predetermined time.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram showing the control
panel of an embodiment of the present invention,
Figure 2 is a block diagram showing a slave unit
in this embodiment,

Figure 3 is a flowchart showing the operation of
the fire control panel in this embodiment,
Figure 4 is a flowchart showing the operation of
the slave unit in this embodiment,

Figure 5 is a circuit diagram showing an embodi-
ment of the timer of the above embodiment, and
Figure 6 is a time chart showing the operation of
the timer shown in Figure 5.

BEST MODE FOR CARRYING OUT THE
INVENTION

Figure 1 is a block diagram showing an embodi-
ment of the present invention. In Figure 1 afire control
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panel 10 is connected with slave units C1, C 2, C n.
While devices other than the slave units C 1 - C n may
also be connected as terminal units, the slave units
alone are shown in Figure 1 as example.

The fire control panel 10 is equipped with a CPU
11 for overall control, an operating part 12, an inter-
face 13, a serial/parallel conversion circuit 14 con-
verting serial data into parallel data (or vice versa), a
signal transmission/receiving circuit 15 for signal
transmission or receiving, an indication part 16 for
indicating predetermined data, and an interface 17.

The fire control panel 10 is also equipped with a
ROM 1, a ROM 2, a ROM 3, a ROM 4, a ROM 5, a
RAM 1, a RAM 2, a RAM 3, a RAM 4, and a RAM 5
which store the system program, the address classi-
fication map, the program for analyzing state infor-
mation, the control program, the program for
analyzing the control results, the polling address, the
command codes, the terminal numbers and classifi-
cations of the terminal units to which the control state
commands need to be sent, the terminal numbers and
classifications of the terminal units ti which the reset
commands need to be sent, the terminal numbers and
classifications of the terminal units which need to be
checked for proper control, respectively, and with a
RAM 6 for working.

Figure 2 is a block diagram showing a practical
example of the slave unit C 1. The slave units C2-C
n, too, have the same compaosition as that of slave unit
C 1. The slave unit C 1 is equipped with a circuit 61
which detects the fire signal from a fire detector DE,
with a control circuit 62 which controls an electric lock
C of a fire door, a control timer TM 1 for the fire door
control circuit 62, a control circuit 63 which controls
the forward/reverse rotation of a motor M for a fire
shutter, a timer TM 2 which controls the forward rota-
tion time of the motor M, a timer TM 3 which controls
the reverse rotation time of the motor M, a control cir-
cuit 64 which controls the forward/reverse rotation of
a motor DM for a smoke venting damper, a timer TM
4 which controls the forward rotation of the motor DM,
and a timer TM 5 which controls the reverse rotation
of the motor DM.

The timers TM 1 - TM 5 have their operating times
set for the intended controls, for example, TM 1 has
an operating time of 5 seconds, TM 2 of 60 seconds,
TM 3 of 90 seconds, and both TM 4 and TM 5 have
20 seconds.

The fire door control circuit 62, the fire shutter
control circuit 63, and the smoke venting damper con-
trol circuit 64 are shown as examples of control cir-
cuits which control the terminal units themselves or
devices connected with and controlled by the terminal
units. The fire door, the fire shutter, and the smoke
venting damper are shown as examples of controlled
devices.

The timers TM 1 - TM 5 are shown as examples
of the timer means which are triggered by the control
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command signal from the fire control panel and gen-
erate an output for a predetermined length of time.
The output time of the timer means is adjustable.

The operation of the above embodiment is des-
cribed hereinafter.

Figure 3 is a flowchart showing the operation of
the fire control panel 10.

On the part of the fire control panel 10, firstly an
initial value is set (S 1), a terminal number n (a termi-
nal unit number, i.e. a polling address) is incremented
by 1 (S 2) and referred to the terminal numbers and
classifications stored in the RAM 3 - RAM 5, with res-
pect to the terminal units to which the control start
command, the reset command, and the command for
checking the controls need to be sent. If there is the
terminal number n in one of the RAM 3 - RAM 5, a cor-
responding command code is prepared. In the abs-
ence of the terminal number n in any of them, a
command code requesting a state information is prep-
ared (S 3). Then, the address code and the command
code prepared in step S 3 are sent to the terminal unit
(S 4).

After this, if there is a return signal from the polled
terminal unit (S 5) indicating a result of the control (S
6), this information on the control result is analyzed by
the analyzing program stored in the ROM 5, the result
of which is indicated by the means of the indicating
part 16 (S 7).

If the return signal from the terminal unit does not
represent a control result but rather a state of the ter-
minal unit, the state information is analyzed by the
analyzing program stored in ROM 3 and indicated by
indicator 16 (S 8).

If it is necessary to start controlling a device such
as a fire door (S 11) as a result of the analyzation of
the state information from the fire detector DE, the
classification (classification of the control device) and
the number n of the terminal unit are stored in the
RAM 3 (S 12). If it is necessary to reset the controlled
device (S 13), the classification and the terminal num-
ber n of the controlled device are stored in the RAM
4 (S 14). If it is required to know a result of the control
(S 15), the classification and the terminal number n of
the device to which the command for checking the
control applies is stored in the RAM 5 (S 186).

These operations of S 6 - S 16 are repeated until
all the received information is processed (S 21). After
processing all the received information, the above
operations are repeated until the terminal number n
reaches the set value N which represents the last ter-
minal number. When the terminal number n matches
the set value N, the terminal number n is setto O (S
23), and the operation returns to step S 2.

Now, the operation of the slave unit C 1 is des-
cribed hereunder.

Figure 4 is a flowchart showing the operation of
the slave unit C 1.

Firstly, the initial value is set (S 31). If there is a
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return signal through the signal line (S 32), and yet the
polling terminal number (address) in the return signal
matches the terminal number stored in ROM 2 (S 33),
the state information is stored (S 34).

The state information includes data indicating
whether or not there is a fire signal from the fire signal
detecting circuit 61 and the ON/OFF state of each of
the control circuit 62, 63, 64 for the fire door, the fire
shutter, and for thesmoke venting damper, respect-
ively.

Secondly, the command code in the return signal
received from the fire control panel 10 is decoded. If
this command code is a control command (S 35) and
yet a control start command (S 41), the timers TM 1,
TM 2, TM 4 are triggered (S 42) to send the state infor-
mation of the detecting circuit 61 and the control cir-
cuits 62 - 64 which had previously been read and
stored at step S 34 to the fire control panel 10 (S 43).
With the outputs of the timers TM 1, TM 2, TM 4 the
control circuits 62 - 64 are operated for a predeter-
mined time to close the fire door and the fire shutter,
and to open the smoke venting damper, resp.

On the other hand, if the control command is a
reset command (S 51), the timers TM 3, TM 5 are
triggered (S 52) to send the state information which
has already been read and stored at step S 34 to the
fire control panel 10 (S 43). With the outputs of the tim-
ers TM 3, TM 5 the control circuits 63, 64 are operated
for the predetermined time to open the fire shutter and
to close the smoke venting damper, respectively.

If the received command code is not a control
command (S 35) but a request from the fire control
panel 10 for information on results of the controls (S
61), the control results of the controlled devices (Infor-
mation as to open/close of the fire door, the fire shut-
ter, and the smoke venting damper) are read from the
respective control circuits (S 62), and the information
on the control results and the state information stored
at step S 34 are sent to the fire control panel 10 (S 63).
In brief, information on results of the controls is given
with respect to those controlled devices which need to
be checked for their proper controls, while state infor-
mation of the control circuits is given with respect to
those controlled devices which need not to be
checked for their controls Then, the operation of the
slave unit returns to step S 32.

In the above embodiment each of the control cir-
cuits in the terminal units is provided with a control
timer which is triggered by the command from the fire
control panel and generates an output signal to the
control circuit in the terminal unit for a predetermined
length of time (Time needed for control). With this
arrangement the control of the above control circuits
is completed by merely sending the control signal
from the fire control panel to the corresponding termi-
nal unit when such control is required due to fire or
other accidents, and there is no need for the fire con-
trol panel to manage the control time for each control
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circuit. This reduces the workload on the part of the
fire control panel for the control of the terminal units
to a large extent.

Furthermore, by providing control timers which
control the operating time of the control circuits, it is
possible to perform precise control of the control
devices and to control each terminal unit within the
optimum length of time, and consequently the power
consumption for control can be reduced.

Figure 5 shows an example of the timers TM 1 -
TM 5, the output time of which can optionally be
changed by means of the dip switches, thus they can
be adapted to devices of the same kind which have
different control times (timer output times).

Figure 6 is a time chart showing the operation of
the timers shown in Figure 5. This time chart shows
a case where an 8-bit binary counter with preset
priority function is used.

The time T of the timer output (output of the OR
circuit) is given by the following formula:

T = 1 sec x {28-

(27-S7+26.S6+25-S5+24.84+23.S3+22.82+21.81+20.

S0)}

Therefore, the length of the output time of the
timer is variable within a range of 1 second - 255 sec-
onds.

Although the numerical value indicated on the
counter at the time of turning on the power supply, it
is set to zero by the power-on reset signal immediately
after the power-on, and the output of the OR circuit
reaches the L level, causing the counter to clear itself
through the AND circuit and to lock in the cleared
state.

Because of the preset priority function the counter
is released from the cleared state when the start pulse
is applied, and the ON/OFF state of the dip switches
S 0-87ispresetinthe counter. After this, the counter
keeps counting and again returns to and locks in the
cleared state when overflowed (the output of all of Q
0 - Q 7 reached the H level). Thus, the output of the
OR circuit remains at the H level for the above T sec-
onds, and consequently the counter circuit fulfills the
function of the timer.

The start pulse is generated by the terminal unit
CPU 50 upon receipt of the reset command from the
fire control panel and sent to the timer through I/F.

By providing each of the control circuits in the ter-
minal unit with a control timer which is triggered by the
command from the fire control panel and generated
an output to the control circuit for a predetermined
length for time, the present invention has such effects
that the workload of the fire control panel when con-
trolling the terminal units in a fire protection system
using the polling method is reduced, and the work
required for changes of devices to be controlled is rea-
dily performed.
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Claims

1. Fire protection system comprising a control
panel (10, 50) to which first terminal units (61) com-
prising an abnormality sensor such as a fire detector
(DE) or a gas sensor and second terminal units (62,
63, 64) comprising disaster protection devices such
as a fire or emergency door (C, F), a smoke control
or venting device (DM), or a fire extinguishing system
are connected, in which system the state of the termi-
nal units (61, 62, 63, 64) is subsequently determi-
nated and analyzed from the control panel (10, 50) by
a polling method and control command signals are
delivered to the second terminal unit (62, 63, 64) from
the control panel according to the state information
received in the control panel from said first and sec-
ond terminal units (61, 62, 63, 64), characterized in
that the second terminal units (62, 63, 64) comprise
control circuits equipped with timer means (TM1,
TM2...TM5) wherein the timer means are triggered by
said control command signals and are generating an
output signal for a predetermined individual time (T)
for operating the control circuit of the respective sec-
ond terminal unit (62, 63, 64) during said predeter-
mined time (T).

2. Fire protection system according to claim 1,
characterized in that the individual output times (T) of
said timer means (TM1, TM2...TM5) are adjustable.

3. Fire protection system according to claim 1 or
2, characterized in that the terminal units are connec-
ted to the control panel in slave units (C1, C2...Cn)
each of which comprises at least one first terminal
unit (61) and atleast one second terminal unit (62, 63,
64).

Patentanspriiche

1. Feuerschutzsystem, welches eine Steuerein-
heit (10, 50) umfasst, an das erste Anschlusseinhei-
ten (61) mit einem Abnormalitdtssensor, wie einem
Feuerdetektor (DE) oder einem Gassensor, und zwei-
te Anschlusseinheiten (62, 63, 64) mit Katastrophen-
schutzeinrichtungen wie eine Feuer- oder
Notausgangstiir (C, F) oder eine Rauchiberwa-
chungs- oder Entliiftungseinrichtung (DM), oder ein
Feuerléschsystem angeschlossen sind, bei welchem
System der Zustand der Anschlusseinheiten (61, 62,
63, 64) mit einem Abfrageverfahren nacheinander be-
stimmt und von der Steuereinheit (10, 50) analysiert
wird, und Steuersignale von der Steuereinheit an die
zweiten Anschlusseinheiten (62, 63, 64) entspre-
chend der in der Steuereinheit von den besagten er-
sten und zweiten Anschlusseinheiten (61, 62, 63, 64)
erhaltenen Zustandsinformationen geliefert werden,
dadurch gekennzeichnet, dass die zweiten Anschlus-
seinheiten (62, 63, 64) Steuerschaltkreise aufweisen,
die mit Zeitgliedern (TM1, TM2 ...TM5) versehen sind,
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wobei die Zeitglieder durch die besagten Steuersi-
gnalen ausgeldst werden und ein Ausgangssignal
wéhrend einer vorgegebenen Zeit (T) zur Betétigung
des Steuerschaltkreises der entsprechenen zweiten
Anschlusseinheit wahrend dieser vorgegebenen Zeit
(T) erzeugen.

2. Feuerschutzsystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass die individuellen Ausgangszeiten (T)
der besagten Zeitglieder (TM1, TM2 ...T5) einstellbar sind.

3. Feuerschutzsystem nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass die Anschlusseinhei-
ten mit der Steuereinheit in Untereinheiten (C1, C2
...Cn) verbunden sind, von denen jede wenigstens ei-
ne erste Anschlusseinheit (61) und wenigstens eine
zweite Anschlusseinheit (62, 63, 64) umfasst.

Revendications

1. Systéme de protection contre Iincendie
comprenant un tableau de commande (10, 50) auquel
sont reliées des premiéres unités terminales (61)
comprenant un capteur d’anomalie tel qu'un détec-
teur d’incendie (DE) ou un capteur de gaz, et des
deuxiémes unités terminales (62, 63, 64) comprenant
des dispositifs de protection contre les sinistres , tels
qu’une porte pare-feu ou de sortie de secours (C, F),
un dispositif pour maitriser ou évacuer la fumée (DM),
ou un systéme extincteur d’incendie, I'état des unités
terminales (61, 62, 63, 64) étant ensuite déterminé
dans ce systéme et anylisé a partir du tableau de
commande (10, 50) par une méthode d’interrogation
automatique, des signaux de commande étant
envoyés aux deuxiémes unités terminales (62, 63,
64) a partir du tableau de commande en fonction de
'information d’état regcu dans le tableau de
commande a partir desdites premiéres et deuxiémes
unités terminales (61, 62, 63, 64), caracterisé en ce
que les deuxiémes unités terminales (62, 63, 64)
comprennent des circuits de temposisation (TM1,
TM2 ... TM5), dans lesquels les moyens de tempori-
sation sont déclenchés par lesdites signaux de
commande et générent un signal de sortie pendantun
temps individuel prédéterminé (T) pour faire fonction-
ner le circuit de commande de la deuxiéme unité ter-
minale respective (62, 63, 64) pendant ledit temps
prédéterminé (T).

2. Systéme de protection contre I'incendie selon
la revendication 1, caractérisé en ce que les temps
individuels (T) en sortie desdits moyen de temporis-
tion (TM1, TM2...TM5) sont réglables.

3. Systéme de protection confre l'incendie selon
la revendication 1 ou 2, caractérisé en ce que les uni-
tés terminales sont reliées au tableau de commande
dans des unités asservies (C1, C2 ...Cn), dont cha-
cune comprend au moins une premiére unité termi-
nale (61) et au moins une deuxiéme unité terminale
(62, 63, 64).
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