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(57) ABSTRACT 
A control circuit for activating and deactivating a se 
curity system without production of an alarm by the 
security system when a security sensor of the system is 
indicating an alarm condition at the time the system is 
activated. The security system is of a type which pro 
duces an alarm in response to an alarm signal which 
lasts a predetermined time. The control circuit com 
prises a bistable toggle device for activating (when in 
a first state) and for deactivating (when in a second 
state) an alarm sensor circuit of a security system. The 
toggle device has at least one input and is responsive 
to an activate-deactivate signal at its input to switch 
from its state prior to the arrival of the activate 
deactivate signal to the other of its states. An initial 
alarm sensor circuit resets the toggle device from its 
first state to its second state if an alarm condition is 
sensed within a predetermined duration less than the 
predetermined time after activation of the system. 

9 Claims, 1 Drawing Figure 
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SECURITY SYSTEM AND CONTROL CIRCUIT 
This is a continuation of application Ser. No. 25,166 

filed Apr. 2, 1970 and now abandoned. 
BACKGROUND OF INVENTION 

The invention relates in general to security systems 
of the type which produce an alarm in response to an 
alarm signal of at least a predetermined time. More 
particularly, the invention relates to control circuits for 
activating and deactivating a security system, and for 
preventing production of an alarm by the system when 
a security device of the system is in an alarm condition 
at the time the system is activated. 
An example of such a security system is a combined 

fire-intrusion system comprising a plurality of smoke 
and heat sensors and a plurality of intrusion sensors 
such as pressure mats, window locks, and door locks. 
Commonly, these security sensors are coupled in elec 
trical loops, with the heat sensors coupled together in 
at least one loop and the intrusion sensors being simi 
larly coupled in at least one other loop. An alarm sen 
sor circuit is coupled to a reference point in each loop 
and produces an alarm signal in response to an abnor 
mal potential at the reference point. Abnormal poten 
tials are produced at the point when a security sensor 
in a loop assumes an alarm condition. 

In U.S. Pat. No. 3,286,250 there is described a secu 
rity system which includes a security sensor which must 
necessarily be in an alarm condition when the system 
is activated. The system described is a burglar alarm 
system for protecting a building. The system includes 
door and window locks. The security sensor which is in 
an alarm condition when the system is turned on is the 
door lock of the door through which a person would 
leave the building after activating the system. The pa 
tent teaches a circuit whereby this door lock is by 
passed from the time the system is first activated until 
after the door is closed to permit a person to activate 
a system and then leave through the door without pro 
ducing an alarm. Such a system solved the problem of 
a door lock producing an alarm each time the system 
was activated. However, with such a system an alarm 
is still produced if any other security sensor is in an 
alarm condition at the time the system is activated. 

It is often desirable to activate a security system from 
any of several locations. E.g., in a system for protecting 
a residence, some prefer to activate a system from their 
bedroom before retiring for the night and it is of course 
convenient to be able to activate the system at each of 
the exits, there quite often being several. There are also 
advantages to being able to activate and deactivate a 
system from outside the residence. 

SUMMARY OF THE INVENTION 
The present invention eliminates the disadvantage of 

the prior art system which produces an alarm upon ac 
tivation of a security system when a security sensor is 
in an alarm condition, and at the same time provides a 
control circuit which can be economically and practi 
cally actuated from each of a plurality of locations. 

Briefly, the control circuit of the present invention 
comprises a bistable toggle device for activating (when 
in a first state) and for deactivating (when in a second 
state) an alarm sensor circuit of a security system. The 
toggle device has at least one input and is responsive to 
an activate-deactivate signal at its input to switch from 
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2 
its state prior to the arrival of the activate-deactivate 
signal to the other of its states. The invention includes 
an initial alarm sensor circuit which resets the toggle 
device from its first state to its second state if an alarm 
condition is sensed within a predetermined duration 
after activation of the system. 

In a preferred embodiment, there are a plurality of 
switches for generating an activate-deactivate signal 
from a timer circuit. The timer circuit prevents a spuri 
ous signal lasting less than a prescribed time from alter 
ing the toggle device state. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention will be further understood upon read 
ing the following description in which: 
FIG. 1 is a partial block diagram and schematic cir 

cuit diagram illustrating a preferred embodiment of a 
control circuit of the present invention. 

DETAILED DESCRIPTION 
In FIG. 1 an electrical loop and an alarm sensor cir 

cuit of a security system are shown as 10 and 12 respec 
tively. Electrical loop 10 is shown to comprise security 
sensors 14, 16, 18, 20 and an impedance element 22 for 
terminating the loop. The security sensors are illus 
trated as switches, sensors 14 and 18 being of the pow 
ered type, and switches 16 and 20 of the non-powered 
type. Examples of powered security sensors are infra 
red light beam and motion detectors, whereas door 
locks, window locks and window tapes are nonpowered 
type security sensors. The switch positions shown are 
their normal non-alarm positions. It will be appreciated 
that with all of the security sensors in a non-alarm con 
dition, the electrical condition, i.e., the potential, cur 
rent flow, or impedance, at reference point 24 will be 
normal, whereas if any one of the security sensors is in 
an alarm condition, the electrical condition at refer 
ence point 24 will be abnormal. A lamp 25 is provided 
as a means for indicating when a security sensor of the 
system was indicating an alarm condition at a time 
when the system was activated. Reference point 24 is 
coupled by lead 26 as the input to alarm sensor circuit 
12. The output of alarm sensor circuit 12 is provided 
on leads 28 and 30. 
The control circuit of the present invention is shown 

to comprise means 32 for generating an activate 
deactivate signal, a bistable toggle device 34, and an 
initial alarm sensor circuit 36. For the preferred and ex 
emplary embodiment shown, the activate-deactivate 
means 32 comprises a plurality of switches 38 and a 
timer circuit 40. Depression of any one of the switches 
38 for at least a prescribed time will cause timer circuit 
40 to produce an activate-deactivate signal which is 
coupled on lead 42 as the input to toggle device 34. 
Toggle device 34 is shown to comprise a bistable flip 

flop shown generally as 44 having a pair of cross 
coupled NPN transistors 46 and 48 and a steering net 
work shown generally as 50 coupling the bases of said 
cross-coupled transistors to lead 42. Toggle device 34 
also includes a relay 52 controlled by an output of the 
flip-flop 44. The relay is coupled between the source of 
electrical potential 54 by lead 56 to electrical loop 10, 
by lead 58 to initial alarm sensor circuit 36 and by lead 
60 to alarm sensor circuit 12. It will be appreciated that 
with the toggle flip-flop in a first state, that is with tran 
sistor 46 nonconducting and transistor 48 conducting, 
relay 52 will be pulled in and the source of electrical 
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potential 54 will be applied to the security sensors of 
electrical loop 10, to the initial alarm sensor circuit 36 
and to alarm sensor circuit 12. It should be noted that 
for purposes of the present invention it is not essential 
that the security sensors, the initial alarm sensor cir 
cuit, and the alarm sensor circuit be powered by the 
same relay or even the same source of potential. As will 
become more fully apparent, from the discussion which 
follows it is only necessary that the output state of tog 
gle device 34 deactivate alarm sensor circuit 12 if an 
alarm condition is sensed within a predetermined dura 
tion after the system is activated. The predetermined 
duration must be less than the minimum predetermined 
time during which an alarm signal must persist in order 
to produce an alarm. 

Initial alarm sensor circuit 36 has an input via lead 
28, the output of alarm sensor circuit 12. The output 
of the initial alarm sensor circuit appears on lead 62 
which is coupled to the base of transistor 46 of flip-flop 
44. As previously stated, the function of initial alarm 
sensor circuit 36 is to reset flip-flop 44 in the event that 
a security sensor is indicating an alarm condition upon 
activation of the security system. The manner in which 
this is accomplished will now be described. 
The system is activated by depressing any of switches 

38. Assuming the system was initially in a deactivated 
state, transistors 64 and 66 of timer 40 will be non 
conducting, and the potential of the signal coupled on 
lead 42 to the input of toggle device 34 will be at about 
the potential of potential source 54. When the switch 
38 has been depressed for a prescribed time, the capac 
itors of timer 40 will have charged to a level sufficient 
to forward bias transistor 66 which will in turn cause 
transistor 64 to conduct whereupon the potential on 
lead 42 goes towards ground potential. A signal of neg 
ative going potential is seen by toggle device 34 as an 
activate-deactivate signal and causes it to change 
states. Since it was assumed that the system was initially 
deactivated, the appearance of the negative going po 
tential signal at the input to toggle flip-flop 44 will 
cause transistor 48 to switch from a non-conducting to 
a conducting state to pull in relay 52. When relay 52 is 
pulled in the potential source 54 is applied to the com 
bination of electrical loop 10, initial alarm sensor cir 
cuit 36, and alarm sensor circuit 12. With power now 
applied on lead 58 to initial alarm sensor circuit 36, ca 
pacitor 68 will begin to charge. If none of the security 
sensors are indicating an alarm condition, the electrical 
condition at reference point 24 will be normal, lamp 25 
will be it and transistor 70 of the alarm sensor circuit 
12 will be in a conducting state. With transistor 70 con 
ducting, the alarm sensor circuit output on leads 28 and 
30 will be relatively low indicating a non-alarm condi 
tion. With a low potential appearing at the emitter of 
transistor 72 of the initial alarm sensor circuit 36, that 
transistor will be reverse biased. 
On the other hand, if a security sensor is in an alarm 

condition when the system is activated, an abnormal 
condition will be present at reference point 24 and 
transistor 70 of the alarm sensor circuit 12 will be in a 
non-conducting state. Accordingly, the potential at the 
emitter of transistor 72 of the initial alarm sensor will 
be at a relatively high potential, and will be greater than 
the potential at the base of transistor 72 to forward bias 
transistor 72. With transistor 72 conducting, a reset sig 
nal is coupled via lead 62 to the base of transistor 46 
of flip-flop 44 causing transistor 46 to switch from a 
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4 
non-conducting to a conducting state thereby resetting 
the flip-flop and deactivating the system. Lamp 25 is 
not lit to thereby indicate that the system has been au 
tomatically deactivated. When the alarm condition in 
dicated by a security sensor is removed, the system 
must be reactivated by at least reapplying an activate 
deactivate signal to the flip flop 34. 

it will be appreciated by one skilled in the art that the 
component values of capacitor 68 and of the charging 
and bias resistors of initial alarm sensor circuit 36 can 
be so selected such that a predetermined duration after 
activation of the system, the potential appearing at the 
base of transistor 72 will be greater than the potential 
on lead 28 for a non-conducting state of transistor 70. 
Accordingly, the initial alarm sensor circuit 36 will not 
respond to an alarm signal on lead 28 to reset toggle de 
vice 34. An alarm signal will then be permitted to ap 
pear on lead 30 for so long as an alarm condition is 
being indicated by a security sensor of electrical loop 
10. 
While there has been described what at present are 

considered to be the preferred embodiments of the in 
vention, it will be understood that various modifica 
tions may be made therein which are within the true 
spirit and scope of the invention. E.g., if the conve 
nience and economies offered by the toggle device il 
lustrated, which device permits any of a plurality of 
switches coupled between only a single pair of conduc 
tors to both activate and deactivate a system, are not 
desired, the toggle device may take the form of a con 
ventional set-reset flip-flop. The flip-flop set input 
would be coupled to one or more means for generating 
an activate signal. The flip-flop reset input would be 
coupled through a logical OR function circuit to both 
the initial alarm sensor circuit output and to at least 
one means for generating a deactivate signal. All such 
modifications, improvements and the like are consid 
ered to be within the scope of the appended claims. 
What is claimed is: 
1. In a security system having an alarm sensor circuit 

which when activated provides an alarm signal in re 
sponse to an indication from a security sensor of an 
alarm condition and which system produces an alarm 
in response to an alarm signal which lasts a predeter 
mined time, a control circuit for deactivating the secu 
rity system when a security sensor of the system is indi 
cating an alarm condition at the time the system is acti 
vated, comprising: 
means for generating an activate-deactivate signal; 
a bistable toggle device for providing an output signal 

respresentative of the state of the toggle device to 
the alarm sensor circuit, the output signal of a first 
state of the toggle device operating to activate the 
alarm sensor circuit and the output signal of the 
second state of the toggle device operating to deac 
tivate the alarm sensor circuit, the toggle device 
having at least one input and being responsive to an 
activate-deactivate signal at said input to switch 
from its state prior to the arrival of said activate 
deactivate signal to the other of its states; and 

an initial alarm sensor circuit coupled to said security 
sensor and to the toggle device for resetting the 
toggle device from its first state to its second state 
in response to an indication from said security sen 
Sor of an alarm condition occurring within a prede 
termined duration less than said predetermined 
time after activation of the system to thereby deac 
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tivate the alarm sensor circuit and prevent produc 
tion of an alarm by the security system when said 
security sensor is indicating an alarm condition at 
the time of activation of the security system. 

2. A control circuit according to claim 1 wherein a 
plurality of security sensors are connected in at least 
one electrical loop, each loop having a normal electri 
cal condition at a reference point when each security 
sensor of the loop is in a non-alarm condition and hav 
ing an abnormal electrical condition at the reference 
point when any security sensor of the loop is in an 
alarm condition, wherein the alarm sensor circuit is a 
switching circuit having an input coupled to said refer 
ence point, the switching circuit producing said alarm 
signal as a relatively high output signal whenever the 
electrical condition of the reference point is abnormal 
and producing a relatively low output signal whenever 
the electrical condition at said reference point is nor 
mal, wherein the toggle device includes a reset input, 
and wherein the initial alarm sensor circuit is respon 
sive to a said relatively high output signal occurring 
within said predetermined duration following an activa 
tion of the system to couple a reset signal to the reset 
input of the toggle device to deactivate the system by 
resetting the toggle device from its first to its second 
State. 

3. A control circuit according to claim 2 wherein the 
toggle device comprises a toggle flip-flop and a relay, 
the relay being controlled by an output of the flip-flop 
and coupled between a source of electrical potential 
and the combination of each electrical loop, the initial 
alarm sensor circuit and the alarm sensor circuit, the 
flip-flop operating the relay to apply the electrical po 
tential to said combination when in a first state corre 
sponding to the first state of the toggle device and oper 
ating the relay to disconnect the electrical potential 
from said combination when in its other state. 

4. A control circuit according to claim 3 wherein said 
toggle flip-flop comprises a bistable multi-vibrator in 
cluding a pair of cross-coupled NPN transistors, a first 
one of which is non-conducting and the second one of 
which is conducting when said flip-flop is in its first 
state, a first diode having its anode coupled to a base 
lead of one of said transistors, a second diode having its 
anode connected to a base lead of the other of Said 
transistors, a pair of series connected capacitors con 
nected at one end of the pair to a cathode lead of one 
of said diodes and at the other end of the pair to a cath 
ode lead of the other diode, and an input terminal for 
receiving a said activate-deactivate signal coupled to 
the common ends of said capacitors, wherein 
the alarm sensor circuit of the security system com 

prises an NPN transistor having a collector lead 
coupled to receive said electrical potential from 
said relay, having an emitter lead coupled to a 
ground potential and having a base lead coupled to 
an anode lead of a diode, the cathode of Said diode 
being coupled to said reference point and to a base 
lead of a PNP transistor having an emitter lead cou 
pled to receive said electrical potential from said 
relay and having a collector lead coupled to a point 
common to the cathode lead of said diode and the 
base lead of said NPN transistor, and an output 
lead coupled to the collector lead of said NPN tran 
sistor to carry said alarm signal when said NPN 
transistor is non-conducting; and wherein 
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6 
the initial alarm sensor circuit comprises a PNP tran 

sistor having an emitter lead coupled to said alarm 
sensor circuit output lead and having a base lead 
coupled to one lead of a capacitor, the other lead 
of the capacitor being coupled to ground and to re 
ceive said electrical potential from said relay, and 
having a collector lead coupled to the base of said 
first PNP transistor of said flip-flop; 

the PNP transistor of the alarm sensor circuit residing 
in a conducting state when the Security System is 
activated with no security sensor indicating an 
alarm condition to provide a nearly ground poten 
tial at the emitter of the initial alarm sensor circuit 
PNP transistor to reverse bias said PNP transistor 
but the alarm sensor circuit NPN transistor switch 
ing to a non-conducting state when said security 
sensor is in an alarm condition to couple a positive 
potential on said output lead to the emitter of the 
initial alarm sensor circuit PNP transistor, the po 
tential at the base of the initial alarm sensor circuit 
PNP transistor being directly proportional to the 
time elapsed since said flip-flop was switched to an 
activated state and being less than the positive po 
tential at the emitter of said initial alarm sensor cir 
cuit PNP transistor if said elapsed time is less than 
said predetermined duration to forward bias said 
initial alarm sensor circuit PNP transistor to in turn 
switch said flip-flop from its activated to its deacti 
vated state. 

5. A control circuit according to claim 1 wherein the 
means for generating an activate and deactivate signal 
comprises at least one switch and a timer circuit in se 
ries between the input to said toggle device and said 
switch, operation of said switch for at least a prescribed 
time causing the timer circuit to produce and couple to 
the toggle device input an activate-deactivate signal to 
prevent improper activation or deactivation of the sys 
tem by a spurious signal of a duration less than said pre 
scribed time. 

6. A security system according to claim 1, further 
comprising 
means for indicating whether the alarm sensor circuit 

is activated thereby indicating whether an alarm 
condition is indicated by said security sensor within 
said predetermined duration. 

7. In a security system having an alarm sensor circuit 
which when activated provides an alarm signal in re 
sponse to an indication from a security sensor of an 
alarm condition and which system produces an alarm 
in response to an alarm signal which lasts a predeter 
mined time, a control circuit for deactivating the secu 
rity system when a security sensor of the security sys 
tem is indicating an alarm condition at the time the se 
curity system is activated, comprising 
a bistable device operative in a first state only upon 
an activate-deactivate signal being applied to said: 
device for providing an output signal to activate the 
security system and operative in a second state to 
terminate said output signal to deactivate the secu 
rity system; and 

an initial alarm sensor circuit coupled to said security 
sensor and to the bistable device for resetting the 
bistable device to its second state to terminate said 
output signal and thereby deactivate the security 
system in response to an indication of an alarm 
condition from said security sensor when said 
alarm condition exists at the time of activation of 
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the security system and for preventing the bistable 
device from returning to its first state until the acti 
vate-deactivate signal is reapplied thereto. 

8. A control circuit according to claim 7, wherein the 
initial alarm sensor circuit comprises 
means responsive to the absence of an alarm condi 

tion at the time of activation of the security system 
inhibiting the initial alarm sensor circuit from re 
setting the bistable device to its second state. 

9. In a security system having an alarm sensor circuit 
which when activated provides an alarm signal in re 
sponse to an indication from a security sensor of an 
alarm condition and which system produces an alarm 
in response to an alarm signal which lasts a predeter 
mined time, a control circuit for deactivating the secu 
rity system when a security sensor of the security sys 
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8 
tem is indicating an alarm condition at the time the se 
curity system is activated comprising 

first circuit means operative only upon an activate 
deactivate signal being applied to the system for ac 
tivating the security system, and 

second circuit means coupled to said Security sensor 
for receiving indications therefrom and coupled to 
the first circuit means for operating the first circuit 
means to deactivate the security system when the 
indication of an alarm condition is received by the 
second circuit means from said Security sensor at 
the time of activation of the security system and for 
preventing the first circuit means from thereafter 
activating the security system until said activate 
deactivate signal is reapplied thereto. 

k ck ck k k 


