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FIRE DETECTING SYSTEM 
This invention relates to a ?re detecting system and 

more particularly to a ?re detecting system provided 
with improved means for disconnecting detectors. 
A conventional ?re detecting system comprises a sin 

gle central unit and a plurality of ?re detectors con 
nected in parallel between a pair of conductors extend 
ing from the central unit. Each detector includes a nor 
mally open switch which is closed by heat or smoke to 
short-circuit both conductors, and the central unit in 
cludes a power supply for supplying an operation volt 
age between both conductors and an alarm device for 
sensing increase of current ?owing through the con 
ductors due to closure of the normally open switch in 
any of the detectors to produce an alarm. 
When either of the conductors is disconnected or 

broken off at some position by an accident in such ?re 
detecting system, the detectors disposed remote from 
this disconnected point become ineffective and such 
disconnection of the conductor is difficult to locate un 
less special testing means are used. As a way oflocating 
disconnection of the conductor at the central unit, a 
method of providing a bridge circuit in the central unit 
and measuring a change of resistance between the out 
put terminals and a method of providing a special signal 
source at the ends of the conductors and receiving the 
signal at the ‘central unit have been proposed. However, 
such methods have required very complicated and 
costly circuit arrangements. 
Therefore, an object of this invention is to propose a 

fire detecting system provided with simple and inex 
pensive disconnection detecting means whereby any 
disconnecting of the conductors is automatically lo 
cated and information is provided at the central unit. 
The above object can be accomplished in accordance 

with this invention by inserting a Zener diode between 
the ends of both conductors to maintain the voltage be 
tween the conductors at the Zener voltage and provid 
ing means for detecting an increase of said voltage and 
producing an alarm at the central unit. 
Other features and operation of the system of this in 

vention will be described in more detail hereinunder 
with reference to the accompanying drawings. 

In the drawings: 
' FIG. 1 is a block diagram representing an embodi 
ment of the system of this invention, 
FIG. 2 is a circuit diagram representing an example 

of the voltage detector 10 shown in block form in FIG. 
1, 
FIG. 3 is a circuit diagram representing an example 

of the disconnection monitor 13 shown in block form 
in FIG. 1, and - 

FIG. 4 is a block diagram representing another em 
bodiment of a system of this invention. 
Throughout the drawings, like reference numerals 

are used to denote like components. 
Referring ?rst to FIG. 1, the system of this invention 

includes a central unit 1 and a plurality of ?re detectors 
2. Each of the detectors 2 is symbolized as a normally 
open switch since it has generally a switching element 
which is closed in response to detection of heat or 
smoke to short-circuit a pair of conductors 5 and 6 
which extend from a pair of terminals 3 and 4 of the 
central unit 1. Between the other ends of the conduc 
tors 3 and 4, inserted is a Zener diode 7 according to 
this invention. 
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2 
The central unit 1 includes a power supply 8 and a 

resistor 9 connected in series with the terminal 3, a 
voltage detector 10 which senses a voltage rise across 
the resistor 9 to energize a relay element included 
therein, and a normally open switch which is to be actu 
ated by the relay element of the voltage detector 10 
and an alarm generator 12 such as bell or buzzer con 
nected in series with the relay contacts across the 
power supply 8. The central unit 1 further includes a 
disconnection monitor 13 in accordance with the in 
vention, and which is connected in series with a diode 
14 between the conductors 5 and 6. 
An example of circuit con?guration of the voltage 

detector 10 in FIG. 1 is shown in FIG. 2. An electro 
magnetic winding 15 of the relay element which actu 
ates the normally open switch 11 is connected in series 
with a silicon controlled recti?er (hereinafter referred 
to as SCR) 16 between one end of the resistor 9 and the 
conductor 6, and a series connection of a resistor 17 
and a Zener diode 18 is connected in parallel to the se 
ries connection of the winding 15 and the SCR 16. The 
connection point of the resistor 17 and the zener diode 
18 is connected to the emitter electrode of a transistor 
19 having a collector electrode connected to the con 
trol electrode of the SCR 16 and also connected 
through a resistor 20 to the conductor 6. The base elec 
trode of the transistor 19 is directly connected to the 
other end of the resistor 9. Thus, a bridge circuit is 
formed which includes the resistor 17, the Zener diode 
18, the resistor 9 and the Zener diode 7. The Zener 
voltage of the Zener diode 18 is previously selected to 
be lower than that of the Zener diode 7. 

In operation, a voltage which may be somewhat 
higher than the Zener voltage of the Zener diode 7 is 
applied from the power supply 8 through the conduc 
tors 5 and 6 to all detectors 2, but the voltage applied 
practically to the detectors 2 is limited to and main 
tained at the Zener voltage of the Zener diode 7. 
Therefore, the Zener voltage of the Zener diode 7 is 
previously selected to be optimum for the detectors 2 
to exhibit maximum sensitivity. In such a normal moni— 
toring condition wherein none of the detectors 2 is ac 
tuated, the base voltage of the transistor 19 is substan 
tially zero with respect to the emitter voltage and the 
transistor 19 is in a cut-off condition. Consequently, 
the SCR 16 which is controlled by the collector voltage 
of the transistor 19 is also in a cut-off conditon and no 
current flows through the electromagnetic winding 15. 
When one of the detectors 2 is actuated by a ?re, the 

conductors 5 and 6 are substantially short-circuited 
through a low impedance and, accordingly, the voltage 
across the resistor 9 is suddenly raised to about the 
source voltage. Thus, the transistor 19 is driven into 
conduction and the SCR 16 is also driven into conduc 
tion. Thus, the electromagnetic winding 15 is energized‘ 
to close the switch 11. This results in actuation of the 
alarm 12. 
An example of circuit con?guration of the discon 

nection monitor 13 in FIG. 1 is shown in FIG. 3. A 
Zener diode 21 and a resistor 22 are connected in se 
ries between the diode 14 and the conductor 6. A SCR 
23 has a control electrode connected to the connection 
point of the Zener diode 21 and the resistor 22. The 
SCR 23 is connected in series in a closed circuit with 
a known alarm circuit 24 and a power supply 25, and 
the cathode electrode of the SCR 23 is connected to 
the conductor 6. The Zener voltage of the Zener diode 
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21 is previously selected to be higher than that of the 
Zener diode 7 but lower than the source voltage. 
Therefore, in the normal monitoring condition, the 
Zener diode 7 is in an ON-condition but the Zener 
diode 21 is in an OFF-condition, and no current flows 
in the disconnection monitor 13. 
When either the conductor ‘5 or 6 is broken or cut, 

however, the Zener diode 7 is removed from the circuit 
and, therefore, the voltage between the conductors 5 
and 6 is suddenly raised to about the source voltage. 
Consequently, the Zener diode 21 conducts to raise the 
anode voltage thereof, and the SCR 23 is thus driven 
into conduction. Thus, the alarm circuit 24 is actuated 
to give an alarm. 
Referring then to FIG. 4, this embodiment of ?re de 

tecting system includes a single central unit 1 and a plu 
rality of branches (two branches in the drawing) of the 
fire detectors 2. Such con?guration is often used in 
practice for dividing the ?re detectors into plural 
groups to facilitate location of a ?re. The central unit 
1 includes a single power supply 8 but plural pairs of 
output terminals 3-1, 4-1, 3-2, 4-2, . . . from which re 
spective pairs of conductors 5 and 6 extend. Between 
each pair of conductors 5 and 6 there are a plurality of 
fire detectors 2 and a terminating Zener diode 7 as in 
the case of FIG. 1. The branches of the detectors are 
provided with their respective voltage detectors 10-1, 
10-2, . . . but with a common disconnection monitor 

13. Instead of the switch 11 of FIG. 2, a parallel con 
nection of switches 11-1, 11-2, . . . which are respec 

tively actuated by the voltage detectors 10-1, 10-2, . 
. . are provided, so that the alarm 12 is actuated if any 
fire detector in any branch is actuated. Indication 
lamps may be provided respectively in conjunction 
with the switches 11-1, 11-2, . . . or voltage detectors 

10-1, 10-2, . . . for indicating visually that branch 
which includes an actuated detector. Since the discon 
nection monitor 13 is connected in common with all 

, branches through respective diodes 14-1, 14-2, . . . the 

monitor 13 can indicate a discorinection occurring in 
any branch but cannot determine the particular branch 
in which the disconnection has occurred. For this pur 
pose, a disconnection monitor 13 may be provided in 
each of the branches or indicating lamps may be ar 
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4 
ranged so as to be excited in response to conduction of 

the diodes 14-1, 14-2, . . . - 

As described in the above, .disconnection of distrib 
uted conductors of ?re detecting system can be auto 
matically determined at the central unit by simple and 
inexpensive additions, such as a Zener diode 7 and a 
disconnection monitor 13. Moreover, it is unnecessary 
to sufficiently stabilize the source voltage because of 
the inclusion of the Zener diode 7. This is especially ad 
vantageous when the ?re detectors are those of ioniza 
tion smoke detector types which require a well 
stabilized dc. voltage source. 

It should be noted that the above mentioned embodi 
ments are only examples presented as an aid for expla 
nation of this invention and various variations, modi? 
cations and changes can be made without departing 
from the scope and spirit of this invention. For exam 
ple, various circuit con?gurations can be considered by 
those skilled in the art for the voltage detector 10 and 
disconnectionv monitor 13, other than the circuits in 
FIGS. 2 and 3. 
What is claimed is: 
l. A ?re detecting system comprising a voltage 

source, a pair of conductors extending from both termi 
nals of said voltage source, a plurality of ?re detectors 
connected in parallel between said pair of conductors, 
each detector being provided with switch means for 
short-circuiting said pair of conductors upon actuation, 
a ?rst alarm and means for sensing an increase in the 
current flowing through said conductors and actuating 
said ?rst alarm, a ?rst zener diode connected between 
the other ends of said pair of conductors, a disconnec 
tion monitor including a second zener diode connected 
between said pair of conductors, a second alarm, 
means interconnected with said second zener diode for 
sensing an increase in the current ?owing through said 
second zener diode, and a connection between the last 
said means and said second alarm to actuate said sec 
ond alarm, the zener voltage of said second zener diode . 
being selected to be higher than the zener voltage ‘of 
said ?rst zener diode but lower than the terminal volt 
age of said voltage source. 

* >l< * * >l< 


