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ABSTRACT OF THE DISCLOSURE

Electrical circuitry uses only semiconductor devices for
monitoring the condition of a plurality of alarm points at
each of a number of zone stations. The monitoring is done
at a central station. The circuitry at the central station
includes alarm point and zone station identifying circuits
providing a visual indication of the zone and alarm point
in alarm. An audible alarm circuit is also included which
is energized via the zone identification circuits to provide
an audible alarm indicative of an alarm point moving to
its alarm position. The operation of the audible alarm
circuit via an energized zonme identifying circuit can be
terminated allowing audible alarm circuit to be subse-
quently energized via another zone identifying circuit in
response to an alarm point in another zone moving to the
alarm position.

This invention relates generally to constant surveillance
alarm systems and particularly to an improved system
using only semiconductor devices as active elements for
monitoring a plurality of remotely located alarm points
at a central station.

Previously known alarm systems have used a large num-
ber of gated semiconductor switching devices such as
silicon controlled rectifiers which are turned on by a
momentary gate signal applied to such devices and re-
main on after the gate signal is removed. Available sys-
tems using devices of this type have not been widely ac-
cepted since the gated semiconductor switching devices as
connected in such systems have been known to operate in
response to transients thus giving erroneous alarm indica-
tions. Further, systems using a large number of gated
semiconductor switches require special care when laying
out the physical location of the components in order to
avoid gating signals from being erroneously applied via
an inductive or capacitive coupling.

In addition, previously known alarm systems have re-
quired the use of at least one active semiconductor device
in the field circuitry associated with each alarm point to
permit the use of either normally open or normally closed
alarm contacts. Such arrangements are unduly compli-
cated and have been known to give erroneous indications
when several points were in alarm. -

It is an object of the present invention to provide a
novel circuit for use with each alarm point which can
readily be used with either normally open or normally
closed alarm contacts.

Another object of the present invention is to provide a
novel circuit for use with either normally open or nor-
mally closed alarm contacts that uses only resistors and
diodes thus eliminating all the expense and troubles asso-
ciated with alarm point circuitry using such devices as
relays, transistors and gated semiconductor switching
devices.

Another object of the present invention is to provide
central station circuitry which uses transistors and a mini-
mum number of gated semiconductor switching devices to
eliminate the expense and troublesome operation associ-
ated with central station circuitry using devices such as re-
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lays or a large number of gated semiconductor switching
devices.

Still another object is to connect the few gated semicon-
ductor switching devices used in such a manner that the
gate electrode for such devices can only receive a gate
signal when a manually operated switch is operated thus
preventing any triggering of the devices by transients in
the circuits or leakage current, etc.

A further object is to provide a system which does not
require a high capacity D.C. supply.

Other objects and advantages of the invention pre-
sented herein will become apparent from a study of the
following description considered in conjunction with the
accompanying drawing wherein the single figure is a sche-
matic electrical diagram of an alarm system embodying
the present invention.

Considering the drawing, reference characters A, B and
C identify circuitry for field monitoring stations or sur-
veillance zones A, B and C, each having one or more
monitoring or alarm points A1, A2, A3, A4 and B1, B2,
B3, etc., which can be in the form of either a normally
open or normally closed pair of electrical contacts. In the
drawing the various alarm points are shown in their nor-
mal position. At the time of manufacture of the zone cir-
cuitry it is not known which alarm point contacts will be
of the normally closed type and which will be of the nor-
mally open type. The circuitry for each alarm point, it
should be noted uses only two resistors and two diodes
making it very reliable and easily manufactured. In addi-
tion, the circuitry for each alarm point when manufac-
tured can be identical thus simplifying assembly of the
zone circuitry package. Only a simple modifications is
required during field installation of the zone surveillance
circuitry to provide the proper circuitry for either nor-
mally open or normally closed alarm points. .

The circuitry for each alarm point in zone A is identi-
fied as 1A, 2A, 3A, 4A. Like circuitry is provided for addi-
tional surveillance zomes B, C, etc. The circuitry 2A for
alarm point A2 will be described in detail. The circuitry
2A includes two series connected resistors 1 and 2 con-
nected in series with a zone output diode 3. The anode
of diode 3 is connected to resistor 2 and to the anode of
a second diode 4 providing an alarm point output. A con-
ducting loop 5 made readily available to the installer is
connected at one end to the connection 6 common to the
series connected resistors 1 and 2. The circuitry provided
for the other alarm points is the same prior to making the
field installation. The corresponding elements in the 1A
circuitry for alarm point A1l are identified by using the
same numerals as were used for the 2A circuitry for alarm
point A with a zero added to the numeral.

The circuitry for each alarm point in a zone is inter-
connected by the use of common lines. Thus, a common
line 7A interconnects the cathodes of all diodes in zone
A corresponding to diode 3. The end of loop 5 opposite
the connection 6 is connected to a common line 8 which
makes a similar connection to the loops in circuitry 14,
3A and 4A corresponding to loop 5 of circuitry 2A. Simi-
larly, a common line 9 is connected to the end of resistor
1 opposite connection 6 and to the resistors in circuitry
1A, 3A and 4A corresponding to resistor 1.

As mentioned earlier, the monitoring or alarm contacts
for each of the surveillance zones are of two types, i.e.,
normally open or normally closed contacts. In either case,
one of the alarm point contacts is connected to the anodes
of the diodes in its alarm point circuitry. Thus, for
example, one of the contacts for alarm point A2 is con-
nected to the anode of diodes 3 and 4. In the case of the
normally open alarm points in a zone the other contact
of the alarm points is connected to a common line, which
for zone A is line 11. Line 11 connects with the common
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line 9. In the case of the normally closed alarm points in
a zone, the other side of the alarm points are also con-
nected to a common line, which for zone A is line 12.
Line 12 connects with the common line 8. The normally
closed alarm points also require a slight modification to
be made in the zone circuitry for such points. The loop 5
connection must be severed. Thus, loop 50 of alarm point
circuitry 1A for the normally closed contacts Al is shown
as being open. In practice this is accomplished by merely
snipping the loop, which as has been mentioned, is made
readily available to the installer.

The loop in alarm point circuitry 4A is also severed
since point A4 is a normally closed alarm point making
the 4A circuitry and 1A circuitry the same. Similarly; the
2A and 3A circuitry is identical since they each serve nor-
mally open alarm points.

It should be recognized that the loop 5 could be made
to plug into position in the circuitry when needed in the
case of normally open point and removed when the cir-
cuit is connected to a normally closed point or may be
a simple switch that is opened or closed to accommodate
the particular alarm point connected to the circuitry.

The circuitry for the various zones are located at a
point remote from a central station. The central station
contains circuitry connected to the various zones capable
of automatically determining when an alarm point has its
contacts in the alarm position and which point is in an
alarm condition. The central station circnitry includes a
multilevel D.C. supply 13. Thus, terminal 14 is the ground
connection and terminals 15, 16 and 17 provide succes-
sively larger D.C. voltage levels. i

Lines 9 and 11 of zone A are connected to receive a
D.C. voltage from D.C. supply 13. Thus, lines 9 and 11
are electrically connected to terminal 15 of supply 13
via line 19A and a diode 18A to provide the zone cir-
cuitry with the lowest D.C. voltage level available from
the supply 13. This voltage level is similarly applied to
zones B and C via diode 18B and line 19B for zone B
and diode 18C and line 19C for zone C. The zone A cir-
cuitry is electrically connected to the ground terminal 14
of supply 13 via connecting lines 25, 26 and 27. Line 25
is connected to lines 8 and 12 of zone A. The lines of
zone B and zone C (not shown) corresponding to lines
8 and 12 of zone A are also connected to ground. Line
7A provides an electrical path back to the central sta-
tion and is considered the zone output line for zone A.
Thus, any voltage appearing at the cathode of the zone
output diode 3 or at any of the diodes in zone A corre-
sponding to diode 3 will be connected to the central sta-
tion circuitry. It should be noted that no voltage appears
at the cathode of any of the zone output diodes until a
normally open or normally closed alarm point is in its
alarm position. Thus, consider alarm point circuitry 1A
which is connected to the normally closed contacts or
alarm point Al. With the circuitry as shown the anode
of diode 30 is connected to ground via the normally
closed contacts, and line 12, 25, 26 and 27. This ground
connection is removed when the normally closed contacts
Al are in the alarm position, i.e., open, causing the volt-
age applied at line 9 to appear at the cathode of diode 30
via resistors 16 and 20 and thence to the central station
circuitry via zone output line 7A. In the case of a nor-
mally open point reference is made to alarm point cir-
cuitry 2A in which the loop 5 connects point 6 to ground
via lines 8, 25, 26 and 27, causing diode 3 to be at ground
potential. Upon movement of the normally open contacts
A2 to the alarm or closed position, the voltage at line 9
is applied via line 11 and contacts A2 to the anode of
diode 3 and thence to the central station circuitry via
line 7A. Resistor 2 prevents the voltage applied to the
anode of diode 3 from being connected directly to ground
via the loop 5. The zone output lines for zones B and C
corresponding to line 7A of zone A are lines 7B and
7C, respectively.
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Point output lines for each of the alarm points of zone
A, zone B, etc., are needed for use in identifying the par-
ticular point that is in an alarm condition. The output
line for point A1l is line 31A connected to the cathode of
point output diode 40. The output lines for points A2,
A3, and A4 are lines 32A, 33A, and 34A, respectively,
comnectzd to the cathodes of point output diodes of cir-
cuits 2A, 3A and 4A corresponding to diode 49 of cir-
cuit 2A, Zone B has alarm points Bi, B2, B3 and B4
corresponding to alarm points Al, A2, A3 and A4 with
point output lines 31B, 32B, 33B and 34B, respectively.
Similar alarm points and point-output lines are provided
for zone C and any other additional zones included in
a system.

The number of lines extending from the central station
to the various zones is minimized since the correspond-
ing point output lines of the various zonss are connected
together and then connected to the central station via a
single point output line. Thus, output lines 314, 31B, etc.,
are connected together and thence to the central station
circuitry via the line P1. Similarly, output lines 32A, 32B,
etc., are connected together and to the central circuitry
via the lines P2. Lines P3 and P4 are similarly connected
to lines 33A, 33B, etc., and 34A, 34B, etc., respectively.

The point output diode for each point circuitry will
present whatever electrical potential exists at the zone
output diode. Thus, referring to point circunitry 2A it is
seen that the anode of point output diode 4 is connected
to the anode of diode 3. Thus, as in the case for diode 3,
diode 4 is at ground potential until the normally open
point A2 closes causing the potential on line 19A to be
applied to diode 4 with resistor 2 connected between the
potential of line 19A and ground. Similarly, the anode
of point output of diode for a normally closed alarm
point is at ground potential until alarm point opens. In
this connection reference is made to point circuitry 1A
which is connected to a normally closed alarm point. As
has already been described early in connection with diode
30 of circuitry 1A, diode 30 is at ground potential until
point A1 opens to apply the potential of line 19A to the
anode of diode 30 via resistors 10 and 29. Since the
anodes of diodes 30 and 40 are connected together diode
40 is also at ground potential when the point A1 is closed
and at the potential of line 19A via resistors 10 and 20
when point Al opens.

The zone output and point output diodes 3 and 4, re-
spectively, of circuitry 2A and the corresponding diodes
in other point circuitry provide a necessary blocking or
isolating function for the circuitry. Thus, assume point
B2 is in alarm placing a potential on point output line
32B. If diode 4, which connects with line 32B via line
32A, were not present the voltage on line 32B would be
applied to zone output line 7A of zone A via diode 3
and similarly to zone output line 7C of zone C, eic.,
thus indicating to the central station circuitry that all
zones had at least one point in alarm. The point output
diodes, i.e., those diodes corresponding to diode 4, pre-
vent this from happening. Similarly, if the zone output
diodes, i.e., those diodes corresponding to diode 3, were
not present a voltage appearing on a zone output line
such as line 7A due to operation of an alarm point would
be applied to all other alarm point output lines indicat-
ing that all points in a zone were in alarm.

Basically, the central station circuitry includes the D.C.
supply 13, which already has been mentioned, plus cir-
cuitry shown to the left of 35 which is effective to pro-
vide an audible alarm in response to a voltage signal
being received over any one of the zone alarm lines
19A, 19B and 1SC and is effective to provide a flashing
light to indicate which zone is the source of the voltage
or alarm signal. The circuitry also provides a means to
terminate the audible alarm by momentary operation of
an alarm acknowledgment switch 36. The circuitry is
also arranged to cause the operation of the zone indicat-
ing light to change from a flashing light source to a
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steady light source when the alarm acknowledgment
switch 36 is operated.

Circuitry is also provided at the central station for in-
terrogating the remote zone circuitry to determine which
alarm point in the zone is in alarm position. This in-
cludes an alarm point indicating or interrogating switch
for each zone plus a separate point indicating circuit for
each alarm point circuitry in the zone circuitry. The
alarm point indicating switches for zones A, B and C
are switches SA, SB and SC, respectively. This circuitry
is shown to the left of 37 with the point indicating cir-
cuits identified as circuits PC1, PC2, PC3 and PC4 which
are connected to the remote point circuitry in the various
zones via lines P1, P2, P3 and P4, respectively. Thus, if
zone A has been indicated by circuitry 35 as being an
alarm, operation of alarm point indicating switch SA is
effective when operated to apply an operating signal to the
zone A point circuitry. The operating signal is routed via
the point output diode for the point which is in alarm to
the point indicating circuit connected to the point output
diode. Thus, if point A2 were in its alarm position, i.e.,
closed, the operation of alarm point indicating switch SA
applies an operating signal obtained from the D.C. sup-
ply 13 to point indicatipg circuit PC2 via point output
diode 4 and lines 32A and P2.

Consideration will now be given to the details of the
central station circuitry 35 followed by a detailed descrip-
tion of its operation in the system. Details of the central
station circuitry 37 will then be discussed followed by a
detailed description of its operation in the system.

The circuitry to the left of 37 includes a zone indicat-
ing circuit for each of the remote zone circuits which are
identified as ZA, ZB and ZC. Included also is a free-
running multivibrator circuit, MV, connected to circuitry
38 and to the zone indicating circuits. Circuitry 38 in-
cludes an output circuit for the multivibrator plus an
amplifier circuit for the audible signalling device.

Since the zone indicating circuits ZA, ZB and ZC are
identical only one need be described in detail. Zone indi-
cating circuit ZA will be described. It includes two tran-
sistors Q1, Q2, which are PNP and NPN transistors, re-
spectively. An incandescent lamp LA is connected be-
tween a common line or connector 39 and the collector
of transistor Q1. Line 39 is connected to ground ter-
minal 14 of D.C. supply 13 via line 27. The emitter of
transistor Q1 is connected to a common line or connector
41 which is connected to terminal 17 of D.C. supply 13
via line 42. The voltage between terminal 17 and ground
terminal 14 is the largest available from supply 13. The
collector of transistor Q2 is connected to line 41 via a
resistor 43 and to the base of transistor Q1 via a re-
sistor 44. The base of transistor Q2 is connected to zone
outut line or connector 7A of zone A via a resistor 45.
A silicon controlled rectifier SCR1 is connected between
the emitter of transistor Q2 and ground connecting line
39 with the anode of SCR1 connected to the emitter. A
resistor 46 is connected between the gate electrode of
SCR1 and the ground connecting line 39. The gate elec-
trode of SCR1 is also connected via a connecting line 47
to common line 48 which is connected to resistor 49.
The other end of resistor 48 is connected to line 41 via
an alarm acknowledgement switch 36 to provide an elec-
trical path from terminal 17 of supply 13 to the gate of
SCR1 upon actuation of switch 36. The anode of SCR1
is also connected to the cathode of a diode 51. Diode 51
and the diodes in circuits ZB and ZC corresponding to
diode 51 have their cathodes connected to a common line
or connector 42 which connects with the circuitry 38.

The free running multivibrator MV is of standard con-
struction and therefore need not be described in detail.
It includes two NPN transistors Q3 and Q4 which alter-
nately conduct as is the normal operation for a free run-
ning multivibrator. Thus, when Q3 is conducting Q4 is
not conducting and vice versa. The rate at which this
takes place is determined by the RC time constant built
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into the circuity. The output of the multivibrator is sub-
stantially a square wave signal.

An output circuit is connected to the multivibrator cir-
cuit MV and serves to control the operation of the zone
indicating circuits ZA, ZB and ZC in accordance with the
operation of the multivibrator. The output circuit con-
nected to the multivibrator MV also cooperates with the
output of the zone indicating circuits ZA, ZB and ZC
to provide a pulsating or square wave input signal to an
amplifier for an audible alarm device 53 when one of
the zone indicating circuits is receiving an alarm signal
from its associated zone circuit. This output circuit in-
cludes the NPN transistor Q5 which has its emitter con-
nected to the ground connecting line 39, its base con-
nected to the collector of transistor Q4 of the multivibra-
tor MV via a resistor 54 and its collector connected to
the common line 41 via a resistor 55. Two series con-
nected diodes 56 and 57 connect line 52 from the zone
indicating circuit ZA, ZB and ZC to the collector of
transistor Q5. The cathode of diode 56 is connected to
the collector of transistor Q5. The anode of diode 57 is
connected to line 52 and to resistor 58 of two series con-
nected resistors 58 and 59. Resistor 59 is connected to
ground connecting line 39.

The amplifier for the audible alarm device 53 includes
the three transisors Q6, Q7 and Q8. Transistor Q6 has
its emitter connected to the base of transistor Q7 and to
ground connecting line 39 via a resistor 61. A capacitor
62 is connected in parallel with resistor 61 and serves to
smooth out the pulsating or square wave signal so that
the amplifier output will provide a signal to the audible
alarm device 53 to cause it to provide a steady sound
output. Intermittent operation of the audible alarm de-
vice 53 can be achieved by removing the capacitor 62
from the circuit. The collector electrodes of transistors
Q6 and Q7 are connected together and to line 41 via a
resistor 63. The collector electrodes of transistors Q6 and
Q7 are also connected to the base of transistor Q8 via
a resistor 64. The emitter of transistor Q8 is connected
to line 41. The collector of transistor Q8 is connected to
the ground connecting line 39 via the audible alarm de-
vice 53 and also to line 39 via an incandescent lamp 65.
The lamp 65 is added to give a visual indication in addi-
tion to the audible signal provided by device 53.

Operation of the circuitry described up to this point
is as follows. The multivibrator is the only portion which
is constantly in operation. The D.C. voltage presented
between terminals 17 and 14 of the supply 13 is applied
to the circuitry 35. Transistor Q2 of zone indicating cir-
cuitry ZA and the corresponding transistors in circuitry
ZB and ZC are not operating since there is no voltage
present at the base of the transistors. Since transistor
Q2 is not conducting transistor Q1 is also off since its
emitter and base are at the same potential. A small
amount of leakage current is present, however, which
flows to ground via resistors 58 and 59 and transistor
Q5 of the multivibrator when it is conducting to cause
a small voltage to be present at the base of transistor
Q6. This voltage is not great enough, however, to cause
the tr.ans'istor Q6 to conduct so the audible alarm device
remains inoperative,

The condition just described for the circuitry 35 con-
tinues so long as there are no alarm or monitoring points
operated in the zone circuitry A, B or C. One of the
functions of the zone circuitry is to connect a voltage
to the appropriate zone indicating circuit upon operation
of any of the alarm contacts or points connected as a
part of the zone circuitry. For example, in the case of
the zone A circuitry such a voltage is applied to the
base resistor 45 of transistor Q2 of zone indicating cir-
cuitry ZA via line 7A. Lines 7B and 7C are the inter-
connecting lines for zones B and C, respectively, and their
respective zone indicating circuits ZB and ZC. While
lines 19A, 19B and 19C with respective diodes 18A,
18B and 18C connect the output terminal 15 of D.C.
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supply 13 to zones A, B and C, respectively, no voltage
is presented at lines 7A, 7B and 7C so long as the alarm
points or switches are in their normal operating positions.
Thus, in the case of a normally closed point, such as Al,
the voltage between terminal 15 and ground terminal 14
of supply 13 appears across diode 18A, resistors 10 and
20 and switch contacts Al. Switch A1 has one side con-
nected to the anode of diode 30 and the other side con-
nected to ground terminal 14 via lines 12, 25, 26 and 27.
Line 7A is connected to switch Al via diode 30 and is
therefore at ground potential. If alarm point Al goes into
alarm, ie., switch Al opens, ground connection for 7A
is removed placing line 7A at the potential of terminal 15.
Line 7A thus applies a positive voltage to the base of
transistor Q2 of zone indicating circuitry ZA when a
normally closed alarm point opens. In the case of the
other type of alarm point, i.e., a normally open switch,
such as point A2, the voltage between terminals 15 and 14
appears across diode 18A and resistor 1. The end of
resistor 1 opposite diode 18A is connected to ground via
loop or jumper 5 and lines 8, 25, 26 and 27. Switch A2
has one side connected to terminal 15 of supply 13 via
lines 11, 19A and diode 18A. The other side of switch A2
is connected to the anode of diode 3. The anode of diode
3 is connected to ground via resistor 2 so line 7A con-
nected to the cathode of diode 3 is at ground potential,
If alarm point A2 goes into alarm, i.e., switch A2 closes,
line 7A then is at the potential of terminal 15 since closure
of switch A2 connects the anode of diode 3 to terminal
15 via lines 11 and 19 and diode 18A. Since line 7A is
connected to the base of transistor Q2 of zone indicating
circuitry ZA via resistor 45, the base of transistor Q2
has a positive potential applied to it.

It is thus seen that operation of an alarm point switch
from its normally closed or normally open position is
effective via its associated point circuitry in the zome
circuitry to apply a positive voltage to the zone indicat-
ing circuitry connected to the zone in which the operated
alarm point is located. Thus, operation of any one of
the alarm points Al, A2, A3, A4 of zone A will cause a
positive voltage to be applied to the zone indicating cir-
cuitry ZA via zone output line 7A connecting the zone
A with the central station circuitry. Similarly, operation
of any alarm point for zone B and zone C will apply a
positive voltage to zone indicating circuit ZB and ZC, re-
spectively, via their respective connecting lines 7B and
7C.

All of the zone indicating circuits are the same. The
operation of circuit ZA will be described to illqstrate the
operation of the zone indicating circuitry. Prior to the
application of a positive voltage to the l?ase of tran-
sistor Q2, its base is connected to ground via thg zone A
circuitry and its collector is at the highest potential avail-
able from D.C. supply 13. Transistor Q2 is therefore not
conducting except for a small leakage current. Upon
operation of an alarm point in zone A the base is con-
nected via the zone A circuitry and zone output line 7A
to the potential at terminal 15 of supply 13 causing tran-
sistor Q2 to conduct. The silicon controlled rectifier SCR1
is not conducting so all the emitter current from fran-
sistor Q2 flows via diode 51 and thence to ground via
resistors 58 and 59 and to ground via diodes 56 and 57
during the conductive periods of transistor Q5. Transistor
Qs is controlled by the voltage of the collector of tran-
sistor Q4 of multivibrator MV and therefore conducts
when Q4 is not conducting. It is apparent that transistor
Q5 when conducting effectively shorts out resistors 58
and 59 causing the emitter current of tranmsistor Q2 to
increase. The current of transistor Q2 thus varies in
accordance with the frequency of operation of the multi-
vibrator circuit MV. It should be noted that transistor
Q5 could be eliminated along with resistors 54 and 55
and connect diode 56 directly to collector of transistor
Q4. The transistor Q5 is only used to eliminate any possible
loading effect on the multivibrator circuit MV that might
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occur if a large number of zone indicating circuits are
used in a system and all were to be turned on at the same
time due to an alarm in each associated zone.

Transistor Q1 does not conduct when Q2 is not con-
ducting since the base of transistor Q1 is then at the same
potential as its emitter. However, when transistor Q2
conducts current flows through resistor 43 causing volt-
age drop. The voltage at the base of transistor QI is
reduced by the amount of the voltage drop across resistor
43 since it is connected via resistor 44 to resistor 43.
Transistor Q1 thus conducts when transistor Q2 con-
ducts. The collector current -of transistor Q1 which flows
through zone indicating lamp LA therefore varies in
accordance with the frequency of the multivibrator to
provide a flashing indication that an alarm point switch
in zone A is in its alarm position.

The intermittent increase flow of current through re-
sistors 58 and 59 from transistor Q2 applies a bias voltage
to the base of transistor Q6 causing it to conduct during
each period of increased current flow. The emitter current
of transistor Q6 flows through resistor 61 and causes
capacitor 62 to charge to maintain an operating bias volt-
age for transistor Q7 causing it to conduct. The collectors
of transistors Q6 and Q7 are connected to resistor 63 to
increase the voltage drop across resistor 63 and thus
decrease the voltage at the base of transistor Q8 so it
can provide needed current flow for the incandescent lamp
65 and audible alarm device 53 plus one or more addi-
tional alarm devices that may be connected at some point
remote from the central station. It should be noted that
the audible alarm device 83 will provide a substantial
constant sound level when the circuitry as described above
is placed in operation by an alarm point switch being
operated to its alarm position. The audible alarm device
53 can be made to be energized in accordance with the fre-
quency of the multivibrator MV by removing the capacitor
62 from the circuit. The lamp 65 is not an essential ele-
ment, but is included as a part of the system to provide a
visual alarm indication should an operator wish to dis-
connect the audible alarm 53.

Upon energization of the audible alarm device 53 due to
an alarm condition occurring at one of the alarm. points
provision has been made for the operator to terminate
the operation of the audible alarm device and still have
the zone indicating lamp in the energized zone indicating
circuit remain energized. This is accomplished by momen-
tary operation of the alarm acknowledgment switch 36.
The zone indicating circuit ZA has been described as
being energized. Operation of switch 36 is effective to
cause current to flow through resistor 46 to develop a
voltage across resistor 46 sufficient to turn on silicon
controlled rectifier SCR1 via its gate electrode which is
connected to the resistor 46. The silicon controlled recti-
fier SCR1 will be turned on since it has a voltage present
at its anode due to conduction of transistor Q2. Thus,
though switch 36 also causes current to flow through the
resistor in the other zone indicating circuits ZB and ZC
corresponding to resistor 46, the silicon controlled recti-
fiers in the circuits ZB and ZC will not be turned on since
the anodes of such silicon controlled rectifiers do not
have an operating voltage applied to them. In this con-
nection it should be noted that the diodes in circuits ZB
and ZC corresponding to diode 51 prevent the operating
voltage present at the anode of SCR1 from being ap-
plied to the anodes of the silicon controlled rectifiers in
circuits ZB and ZC. Diode 51 also functions as a blocking
or isolating diode in circuit ZA should any of the other
zone indicating circuits be energized.

It should be noted that only transistor Q2 in the zone
indicating circuit need conduct to initiate operation of
the audible alarm device 53. Thus, if the zone indicating
lamp LA were burned out, an audible alarm would still
be produced in the event an alarm point moved to the
alarm position. '

The circuitry described up to this point functions to
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alert an operator at the central station when an alarm
point is in the alarm position and provides an indication,
via the lamp LA in zone indicating circuit ZA and corre-
sponding lamps in circuits ZB and ZC, for the zone in
which the alarm condition exists. In order that correction
of the alarm condition can be expedited or the impor-
tance of the alarm condition be evaluated it is necessary
to determine which alarm point in the identified zone is in
the alarm position. This is accomplished by the point
identification circuitry PC1, PC2, PC3 and PC4.

The point identification circuitry is made up of circnit
portions PC1, PC2, PC3 and PC4 which are alike except
that each one is connected to a particular alarm point
circuit in each zone. Thus, circuit portion PC1 is con-
nected to the alarm point Al of zone A, B1 of zone B, etc.
Similarly circuit portion PC2 is connected to the alarm
point A2 of zone A, B2 in zone B, etec.

The description which follows is for circuit portion
PC1, but is also applicable to the other circuit portions.
Circuit portions PC1 includes a two stage amplifier. The
first stage includes the NPN transistor Q9 which has its
base connected via a resistor 66 to line P1 which connects
with the point output lines 31A, 31B, etc., of alarm
points Al, B, etc., respectively. A common line 67 con-
nects with all of the point identification circuit portions
PC1, PC2, PC3 and PC4. It connects the emitter of tran-
sistor Q9 and the emitters of the other tramsistors corre-
sponding to transistor Q9 to:teérminal 16 of supply 13.
Terminal 16 provides a D.C. voltage which is interme-
diate the voltage level of terminal 17 and terminal 15. A
common line 68 also connects with all of the point iden-
tification circuit portions. It connects the terminal 17 of
supply 13 with one end of a resistor 69 in portion PC1
and with the corresponding resistors in the other portions.
The other end of resistor 69 is connected to the collector
of transistor Q9 and to resistor 70 connected to the base
of the PNP transistor Q160 of the second amplifier stage.
The emitter of transistor Q10 is connected to the common
line 68. The collector of transistor Q10 is connected to
the ground connecting line 27 via an incandescent lamp
PL1 which when energized provides a visual indication to
the operator of the system.

As has been explained previously, the operation of an
alarm point switch in zone A to its alarm position is effec-
tive to conmect the voltage supplied to line 19A to the
zone output diode for the alarm point circuitry and thence
to the zone output line 7A. The point output diode for
each alarm point circuitry is connected to the zone output
diode of the alarm point circuitry and therefore provides
the voltage applied to the zone circuitry to the point
output diode upon operation of the alarm point of the
alarm point circuitry. Thus, in the case of alarm point Al
point output diode 40 is connected to zone output diode 30
and will therefore supply the voltage on line 19A to the
point output line 31A upon alarm point Al being operated
to its alarm position, i.e., open position. Similarly, the
output diode 4 of alarm point circuitry 2A provides the
point output line 32A with the voltage supplied to zone A
via line 18A when the alarm point switch A2 moves to its
alarm position, i.e., closed position.

For purposes of explaining the operation of the point
identification circuitry assume alarm point Al is in the
alarm position, The alarm condition is established as be-
ing in zone A by the energizaiton of lamp LA in the zone
identification circuitry as has already been explained. Line
19A is effectively connected to the base resistor 66 of tran-
sistor Q9 via the point output diode 40, point output line
31A and line P1. Line 19A connects with terminal 15 via
diode 18A so the lowest voltage available from supply
13 is being applied to the base of tramsistor Q9. The
emitter has a greater voltage applied to it via line 67
connected to terminal 16 of supply 13 so transistor Q9
does not conduct. While an electrical path has been
established from the voltage supply 13 to the base of tran-
sistor Q9 by operation of the alarm point it is necessary
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to have a means for applying a voltage to the base of tran-
sistor Q9 which is greater than the voltage on the emitter
to cause transistor Q9 to conduct. The switch SA is con-
nected between the line 19A on the cathode side of diode
18A and to the 68. Line 68 is connected to terminal 17
which provides the highest possible voltage from supply
13 to line 19A and therefore the base of transistor Q9 is
connected to this high voltage upon operation of the alarm
point interrogating switch SA for zone A. Similar switches
SB and SC are connected between line 68 and respectively
to lines 18B and 18C to provide the interrogation function
in the case of an alarm condition existing in zone B or C.
Operation of transistor Q9 causes the voltage at the base
of transistor Q10 to be reduced by the voltage drop across
resistor 69 due to the collector current of transistor Q9 so
transistor Q10 conducts to energize lamp PL1 and thus
identify alarm point A1 as the alarm point that is in alarm.
If more than one alarm point in zone A had given rise to
the operation of the zone alarm circuitry for zone A, the
point identification circuitry for such alarm point or
points would also be energized by operation of the alarm
point interrogating switch SA.

1t should be noted that at least two stages of amplifica-
tion are used for each zone indicating circuit and each
point indicating circuit. As has already been pointed out,
this is advantageous in the case of the zone indicating
circuitry since the second stage containing the zome in-
dicating lamp can be defective without interfering with
the operation of the first stage which functions to initiate
operation of the audible alarm device circuitry. Two
stages of amplification are also advantageous since the
first stage in each of these circuits receives its driving
current via the remotely located zone circuitry. Such
driving current will, of course, be much smaller than
that required if a single stage of amplification were used.
The zone circuitry draws a certain amount of current
even when there are no points in alarm. In order to keep
this quiescent current at a suitable level and thus mini-
mize the capacity of the D.C. supply 13, it is desirable
to use resistors 1 and 2 having a value on the order of
22,000 and 18,000 ohms, respectively. The driving cur-
rent available from the alarm point circuitry using such
resistance values is great enough if two stages of amplifica-
tion are used. The use of high resistances in the point
circuitry to reduce the quiescent current provides another
advantage. The high resistance permits the line impedance
connecting the central station circuitry and the field
stations and interconnecting the field stations to be as
high as 1000 ohms without adding any significant amount
to the field station resistance and therefore providing an
acceptable level of driving current.

Inasmuch as the present invention is subject to a variety
of modifications and changes in details, it is intended
that all matters contained in the above description or
shown on the accompanying drawing shall be interpreted
as illustrative and not in a limiting sense.

What is claimed is:

1. A constant surveillance alarm system for electrically
monitoring at a central station a plurality of remote zone
stations, each connected to a plurality of alarm points
comprising in combination:

a D.C. voltage supply at the central station having
first and second output points and a ground refer-
ence point, said supply providing the greatest voltage
between said first point and said ground reference;

an input for each zone station;

an output for each zone station;

a plurality of diodes, one for each zone station;

means connecting the anodes of said plurality of diodes
to said second output point and each cathode of
said plurality of diodes to said input point of a
different one of said plurality of zone stations;

at least one alarm point circuit at each of said zone
stations connected to said input point for the zone
and having a zone output diode connected to said
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zone output point, an alarm point output diode, and
means, including an alarm point having a normal
position and an alarm position, operable to couple
a voltage applied to said input point for the zone
station to said zone output diode and said alarm
point output diode in response to said alarm point
being in said alarm position;

a free-running multivibrator at the central station;

a plurality of zone indicating circuits at the central
station, each having an indicator means and each
connected to said output point of a different one of
said zone stations to supply an initiating signal to
the connected zone indicating circuit in response to
movement of an alarm point in the connected zone
station to the alarm position;

means coupling said plurality of zone indicating cir-
cuits to said free-running multivibrator causing an
operating zone indicating circuit to conduct in ac-
cordance with the frequency of operation of said
free-running multivibrator;

a plurality of alarm point indicating circuits at the cen-
tral station, each connected to one of said alarm point
output diodes in each of said zone stations, each
having an indicator means, each of said alarm point
indicating circnits requiring a D.C. voltage signal
from said first output point of said D.C. voltage sup-
ply to be applied via one of said alarm point output
diodes to place the alarm point indicating circuits
with its indicator means in operation;

means selectively connecting said first output point of
said D.C. voltage supply to the cathodes of said plu-
rality of diodes connected to the input point of a
different one of said plurality of zone stations, oper-
ation of said last-mentioned means thereby connect-
ing said first output point to a selected one of said
zone stations to apply the voltage of said first output
point of said D.C. voltage supply to one of said
alarm point indicating circuits via one of said alarm
output diodes when said selected one of said zone
stations has an alarm point in the alarm position
causing said one of said alarm point indicating cir-
cuits to operate.

2. A constant surveillance alarm system as claimed in

claim 1 further including

an audible alarm circuit at the central station having
an input connected to said means coupling said plu-
rality of zone indicating circuits to said free-running
multivibrator to provide said audible alarm circuit
with an energizing signal in response to operation of
one of said zone indicating circuits.

3. A constant surveillance alarm system as claimed in
claim 1 wherein said means coupling said plurality of zone
indicating circuits to said free-running multivibrator in-
cludes

a resistive load connected between said plurality of zone
indicating circuits and said ground reference and a
circuit connected in paraliel with said resistive load
including a transistor connected to conduct in re-
sponse to said free-running multivibrator output.

4. A constant surveillance alarm system as claimed in
claim 1 wherein said means selectively connecting said
first output point of said D.C. voltage supply to the cath-
odes of said plurality of diodes includes

a plurality of individually operable switches, one for
each of said plurality of diodes, each of said switches
having one side connected to said first output
point and having the other side connected to the
cathode of a different one of said plurality of diodes.

5. A constant surveillance alarm system as claimed in
claim 1 wherein each of said plurality of zone indicating
circuits includes
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a gated electronic semiconductor device connected in
parallel with said means coupling said plurality of
zone indicating circuits to said free-running multi-
vibrator, said device having a gate electrode con-
nected to said D.C, voltage supply via a normally
open switch, said switch when closed causes said
gated electronic semiconductor device to conduct to
effectively by-pass said means coupling said plurality
of zone indicating circuits to said free-running mul-
tivibrator.

6. A constant surveillance alarm system as claimed in
claim 5 wherein said gated electronic semiconductor de-
vice is a silicon controlled rectifier.

7. A constant surveillance alarm system as claimed in
claim 1 wherein each of said plurality of zone indicating
circuits includes

a first transistor controlled by said output point of the
zone station to which the zonme indicating circuit is
connected, and a second transistor connected to said
indicator means and said first transistor, said sec-
ond transistor conducting when said first transistor
is conducting.

8. A constant surveillance alarm system as claimed in
claim 7 wherein each of said plurality of zone indicating
circuits includes

a diode connected between an electrode of said first
transistor and said means coupling said plurality of
zone indicating circuits to said free-running multi-
vibrator;

said last-mentioned means having an end opposite said
last-mentioned diode connected to said ground ref-
erence;

each of said plurality of zone indicating circuits fur-
ther including a gated electronic semiconductor de-
vice connected between said electrode of said first
transistor and said ground reference said device
having a gate electrode connected to said D.C. volt-
age supply via a normally -open switch, said switch
when closed causes said gated electronic semicon-
ductor device to conduct to effectively by-pass said
means coupling said plurality of zone indicating cir-
cuits to said free-running multivibrator.

9. A constant surveillance alarm system as claimed in
claim 1 wherein said means in said alarm point circuit
includes a resistive load, at least a portion of said resistive
load connected between said input point and said ground
reference with the connection to said ground reference
being completed by said alarm point when said alarm
point has a normal position that is closed, said alarm
point, when having a normal position that is open, being
connected across said resistive load, and said zone out-
put diode and said alarm point output diode having
their anodes connected to the end of said resistive load
opposite the end connected to said input point.

10. A constant surveillance alarm system as claimed
in claim 1 wherein each of said alarm point indicating
circuits includes a two-stage transistorized amplifier with
said indicator means connected in the second stage, the
first stage of said two-stage transistorized amplifier being
connected to one of said alarm point output diodes in
each of said zone stations.
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