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57 ABSTRACT 

An alarm signalling network which monitors the alarm 
status of a plurality of separate zones under surveil 
lance. A control station supplies a composite signal for 
transmission to a receptor station at each of the zones, 
which signal includes interrogation portions to which 
the receptor stations respond. Each receptor station 
thereupon produces an alarm status signal, which are 
included as alarm status signal portions of the com 
posite signal. The composite signal is transmitted via a 
common transmission link between the control station 
and receptor stations, at least one of the receptor sta 
tions having means for displaying the alarm status 
from one or more of the other receptor stations, and 
the operations of the control and receptor stations are 
appropriately synchronized. 

24 Claims, 12 Drawing Figures 
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3,735,396 
ALARM SIGNALLING NETWORK 

This invention relates generally to alarm systems for 
indicating the presence of trouble, or other alarm con 
ditions, at a plurality of different locations and, more 
particularly, to an alarm system adaptable for use in 
residential neighborhoods for detecting the presence of 
intruders or fire at different subscriber locations within 
the same general vicinity. 

It is desirable, in the protection of residences from 
fire or burglary, to provide an inexpensive and rela 
tively unsophisticated alarm system that is readily us 
able by a system subscriber, such as a homeowner. At 
the present time most commercially available alarm 
systems effective for reporting the presence of an in 
truder and/or for reporting the presence offire in a sub 
scriber location comprise separate alarm detection 
equipment set up in each location and a separate cen 
tral station for receiving the alarm information from 
each subscriber location, such central station being at 
an appropriate community location, such as a police 
station and/or a fire station. The central station may be 
connected by separate lines connected from each of 
the individual subscriber stations to the central station 
or the individual subscriber stations may be connected 
to the central station via a common line. 

In either case the central station is usually passive in 
its operation, that is, it is arranged to receive the alarm 
signals but does not itself generate any operating sig 
nals. Moreover, such systems are relatively expensive 
to install since they require at least one or more sepa 
rate lines which must be installed over relatively long 
distances from the subscribers to the central location 
being used. If individual lines are used the cost to each 
subscriber is high, and even where a common line is 
used, a large number of subscribers are required to sup 
port the installation and maintenance costs of the sys 
tem. Additional charges for the operation of the com 
munity monitoring and detecting equipment located at 
one or more central stations are required, so that not 
only are initial installation charges high but continuing 
maintenance and service charges add to the overall 
COSt. 
This invention, however, provides a less expensive 

alarm system which eliminates the initial costs required 
in the installation of long separate lines or a long com 
mon line, from the subscribers to one or more central 
community stations and additionally reduces the con 
tinuous monitoring, maintenance, and other service 
charges associated therewith. 

In accordance with the invention, the overall cost of 
the equipment is effectively shared by a limited but suf 
ficient, number of subscribers, all of whom are usually 
located in the same general neighborhood within the 
community. The invention utilizes an alarm signalling 
network which is confined to the limited group of sub 
scribers involved and comprises a central station, 
which usually can be located at one of the subscriber 
locations that is being serviced by the network, and a 
plurality of receptor stations, one located in each of the 
different subscriber locations thereof. The central sta 
tion and the individual receptor stations utilize a com 
mon transmission line for interconnecting all of the sta 
tions. The network provides for a display, at each of the 
subscriber receptor stations, of the alarm status of at 
least some, or in some cases all, of the receptor stations 
in the network. 
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2 
Thus, if a sufficient number of receptor stations is in 

cluded in the network, the chances that one or more of 
the subscribers will be present to detect the presence 
of an alarm signifying trouble at one of the other sta 
tions is considerably enhanced and in some cases be 
comes virtually certain. Accordingly the detection of a 
"trouble' alarm condition at any one of the subscriber 
locations in the network can then be readily conveyed 
by telephone to the appropriate police, fire or other 
community station in order to obtain the necessary 
help. Such a system eliminates the need for separate 
lines to be run from each subscriber location directly 
to such a community central station or the need to rent 
lines from the telephone company specifically for such 
service, since the communication to the source of help 
depends on the use of already existing telephone lines. 
Moreover, the common transmission line interconnect 
ing the central and localized individual receptor sta 
tions within the network is much shorter and, accord 
ingly, is easier and less expensive to install. Moreover, 
the use of shorter lines interconnecting the network 
makes it less likely that noise picked up thereby will 
tend to generate false alarms, since the longer the line 
the more exposed the line becomes to external noise 
perturbations. In addition, shorter lines mean lower 
power requirements and, accordingly, cheaper stand 
by battery equipment, as well as generally better reli 
ability. Further, the encoding and decoding equipment 
can be less sophisticated in nature since in any one par 
ticular network the number of homes needed to be ser 
viced is limited, and the identification of the locations 
and alarm status of each station within the network is 
thereby made much simpler. 
Although the invention is described with reference to 

its application to a plurality of subscriber locations, 
such as residential homes located within the same gen 
eral neighborhood, it is clear that the invention need 
not be limited to such use but the system may be 
adapted to other situations which may occur to those 
in the art. 
The invention can be described as comprising a net 

work having a system control station for producing an 
interrogation signal which is transmitted simulta 
neously, and is addressed in turn to each of the several 
separate locations, or zones, within the network. In the 
description of the invention, the word "zones' gener 
ally refers to a receptor station location at which an 
alarm signal may be generated for transmission to one 
or more other receptor stations within the network. Re 
ceptor stations located at each of the zones of the net 
work each receive the interrogation signal from the 
control station and produce a signal signifying the 
alarm status of the zone at which the receptor station 
is located. A common transmission line interconnects 
the control station with each of the receptor stations 
and each of the latter stations to each other so that the 
interrogation signal can be transmitted from the con 
trol station to each of the receptor stations in turn and 
so that the alarm signals from each of the receptor sta 
tions can be transmitted to one or more of the other re 
ceptor stations. The receptor stations in each zone in 
clude means for detecting the alarm signals from one 
or more of the other receptor stations and for display 
ing the alarm status of some, or in some cases, all of the 
stations in the network. Appropriate means for syn 
chronizing the operations of the control station and the 
receptor stations with respect to the appropriate en 
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coding and decoding of the interrogation and alarm sig 
nals involved are provided at the control station and at 
each of the receptor stations of the network. 
The invention can be described in more detail with 

the help of the accompanying drawings wherein: 
FIGS. 1 and 1A show simplified block diagrams of 

two appropriate embodiments of the alarm system net 
work of the invention; 
FIG. 2 shows the signal format which is used to trans 

mit the synchronization, interrogation and alarm signal 
information in a specific embodiment of the invention; 
FIG. 3 shows a block diagram of an exemplary con 

trol station for use in the network of the invention; 
FIG. 3A shows a timing diagram of the various signals 

in the control station shown in FIG. 3; 
FIG. 4 shows a schematic circuit diagram of the line 

driver unit of the control station shown in FIG. 3; 
FIG. 5 shows a block diagram of an exemplary recep 

tor station for use in the network of the invention; 
FIG. 6 shows a schematic circuit diagram of the zone 

interface unit between an individual receptor station 
and the common transmission line of the network of 
the invention; 
FIG. 7 shows a timing diagram of the signals at vari 

ous points in the network of the invention; 
FIG. 8 shows a more detailed block diagram of an 

alarm display zone unit depicted in FIG. 5; and 
FIGS. 9 and 9A show two alternative embodiments 

of the message averager unit depicted in FIG. 8. 
As shown in FIGS. 1 and 1A, the alarm system of the 

invention may be as a network interconnected either in 
a series configuration to provide an effective current 
loop (FIG. 1) or in a parallel configuration to provide 
a plurality of effective voltage loops (FIG. 1A). In ei 
ther case the network utilizes a system control station 
10, or 10', respectively, which station is interconnected 
by a common transmission link 11, or 11", respectively, 
to a plurality of zones 12, or 12" respectively. The total 
number of 'N' of zones is determined by the number 
of locations which are to be separately monitored and, 
in the case of the application of the invention to the 
protection of residential homes, for example, such 
zones represent individual homes usually located in the 
same general neighborhood within a community. Al 
though the number of homes used in any particular net 
work may vary it is believed that most networks oper 
ated in accordance with the invention will probably uti 
lize from four to sixteen zones for most effective opera 
tion. In the example discussed below with reference to 
a particular embodiment of a network of the invention, 
it is assumed that the network comprises a single con 
trol station 10 and 16 receptor zones i.e., N=16). 
The control station, which may be in a location sepa 

rate from the receptor zones or may be located for con 
venience in one of the receptor zones itself provides a 
digital interrogation signal which includes a plurality of 
signal frames, each frame being utilized for interrogat 
ing a different one of the 16 receptor zones in question 
and including synchronizing, address, and alarm data 
information. The signal format for each frame is shown 
in FIG. 2 and, as seen therein, comprises seven data bits 
identified as B, B, B2, Bs, B, Bs, and B. Data bit B, 
includes the synchronization pulse, data bits B through 
B include the address pulses, and data bits B and Be 
include alarm data pulses. In the particular example 
under discussion with respect to the 16 receptor zones 
which are used, the address bits can be arranged to 
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4 
identify each of the zones as shown below in Table I. 

TABLE I 

Zones Data Bit Sequence 
B. B. B. B 
0 0 O 1 

2 0 0 O 
3 0 0 1 
4. O 1 O O 
5 O 1 O 
6 O O 
7 O 1. 
8 1 0 O O 
9 0 O 1 
10 0 O 
l O 
12 1 O O 
13 O 1 
4 O 
15 1 1. 
16 0 0 O O 

The message content defining the alarm status of any 
particular zone can be used to indicate one of four con 
ditions as shown below in Table II. 

TABLE II 

Message Data Bit Sequence 
Bs Ba 

All Clear O 
Burglar O 
Fire 
Malfunction O O 

It is clear that if greater or less number of zones, or 
a greater or less number of alarm conditions are re 
quired, greater or lesser numbers of data bits may be 
used to convey the desired information and the number 
of bits in any one frame may be varied accordingly. 
With respect to the transmission of the sequences of 

frames and the responses of the receptor stations 
thereto, the sequence of events of any particular recep 
tor station can be described generally as follows. 
The synchronization bit B, in each frame as received 

from control station 10 starts the zone clock in each of 
the receptor stations upon receipt thereby. The address 
bits B through B in a first frame, for example, identify 
the first zone to be interrogated, and such interrogated 
zone in turn produces information at data bits B and 
Bs indicating its alarm status. All of the other zones, as 
they receive such information, decode the zone address 
(bits B1, B2, B 3 and B) and the message content of 
data bits B and B for that frame, as received from the 
Zone under interrogation and display the results 
thereof. At the end of each frame received the zone 
clocks stops. The next frame received then again begins 
the synchronization and interrogation procedure and 
alarm data decoding process until all receptor stations 
have been interrogated, have transmitted their alarm 
data, and have displayed the alarm conditions of each 
of the other zones. The process continues indefinitely 
with the sequential interrogation and alarm and display 
information being continuously transmitted throughout 
the network. 
The system is set up to require that all zones respond 

to indicate either an "All Clear," a "Burglar,' or 
"Fire' alarm condition each time they are interro 
gated, as well as a fourth condition as shown in Table 
II to indicate if a "Malfunction' has occurred (i.e., the 
Zone does not respond at all and B = B = 0). Such a 
lack of response indicates that the receptor station at 
the Zone in question is not operating correctly and 
should be investigated. 
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FIG. 3 shows a block diagram of the control station 
10 of the network which is utilized to produce the re 
quired multiframe data output signal for synchronizing 
the operations of the receptor stations at each zone 
with the control station and with each other and for in 
terrogating each zone in sequence. As shown in FIG. 3 
and the timing diagram of FIG. 3A, a suitable clock 15 
generates a clock output signal 16 (see FIG. 3A) which 
is effectively a square ware signal having a periodicity 
with respect to the other signals in the station as shown 
in FIG. 3A. The clock signal is fed to a bit time genera 
tor 17 which effectively differentiates the clock signal 
at the beginning of each period to provide a plurality 
of pulses 18, each occurring at the beginning of each 
time period of the signal from clock 15. The time pe 
riod T is equal to the length of time for each bit in the 
frame format shown in FIG. 2, as further indicated at 
the bottom of FIG. 3A. The bit time generated signal 
18 is fed to a frame time generator 19 and to an address 
register 20. The frame time generator provides two out 
put signals, one an address enable signal21 which is fed 
to an address encode gate 22 and the other a synchro 
nizing pulse signal 23 which is fed to a frame counter 
unit 24 to a gate 24, and to a line driver unit 26. 
As can be seen with reference to FIG. 3A synchroniz 

ing pulse signal 23 provides the synchronization pulse 
B, at the beginning of each frame. In the particular ex 
ample shown the synchronization pulse 23 reverses the 
current and voltage on the transmission line of the net 
work to indicate the beginning of a particular frame. 
Many other techniques for synchronizing the operation 
of each receptor station with the others and with the 
control station may be used, such as those which utilize 
special code sequences or rest periods or combinations 
of pulses with particular polarity values, all of which 
are well known in the art. 
The frame counter unit is advanced one count at the 

presence of each synchronization pulse 23 so that the 
frame counter cycles through a number of counts 
which is equal to the total number of zones to be inter 
rogated in the network, in this case 16 Zones, or recep 
tor stations. The contents or 'count' of the frame 
counter constitutes the address of the particular Zone 
which is under interrogation. The address enable pulse 
21, which is generated by frame time generator 19 and 
occurs at the input of each frame, enables the address 
encode gate 22 so as to cause a parallel transfer of the 
contents of frame counter 24 into the address register 
20. The bit time generator then clocks the address that 
has been transferred into address register 20 out of the 
address register as a serial bit stream to the input to 
gate 25. After the fourth bit of the four bit address se 
quence, which is used in the particular example under 
discussion, is clocked out of address register 20, the lat 
ter is emptied and only zeros are shifted out as the bit 
clock continues to shift the address register serially. 
During the shifting out process of the address content 

from address register 20, gate 25 is enabled by the ab 
sence of the synchronization pulse 23 so that the ad 
dress is fed to the transmission line via line drive unit 
26, the operation of which is described in more detail 
with reference to the circuit diagram of FIG. 4. 
At the end of a particular frame, the synchronization 

pulse then cycles the frame counter to its next "count' 
wherein the address content relative to the next Zone 
to be interrogated is transferred in parallel to address 
register 20 so that the address can be clocked out of the 
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6 
address register as a serial bit stream through gate 25 
to line drive unit 26 for the next frame. Thus, the out 
put to the line consists of a sequence of frame signals, 
each frame containing the synchronization pulse B and 
the particular address pulse sequence (bits B1 through 
B4) for each of the receptor stations being interrogated 
in turn and "zeros' in bit positions Bs and Bs as shown 
by the output signal 27 being fed to the line. 
The operation of the receptor station is discussed 

with reference to FIG. 5 wherein the signal from the 
control station which, except for zone 1, has been 
transmitted through one or more of the other zones is 
received at a zone interface unit 30 and is fed into the 
receptor station 12. The synchronization pulse B, at the 
first bit position of each frame is fed into a clock and 
zone timing generator 31 which produces a plurality of 
different clock signals, indicated as “CL” signals at the 
output thereof, which are fed to various units of the re 
ceptor station as shown. The address information and 
alarm data information in bit positions B, through B6 of 
each frame are fed serially to address and data storage 
units 32 and 33, respectively, such data information 
being fed from such storage units in parallel to an ad 
dress decoder zone selector unit 34 and to a data de 
coder unit 35, respectively. The address decoder unit 
34 appropriately decodes the address signal in order to 
determine which zone is identified thereby in the par 
ticular frame which has been received and is being de 
coded. The data decoder unit 35 decodes the informa 
tion at bits Bs and B6 to produce an alarm signal for the 
alarm condition present at the particular zone identi 
fied by the address decoder unit 34. The receptor sta 
tion 12 is provided with a plurality of alarm displays, 
one corresponding to each of the zones in the network 
so that each receptor zone can provide a display of in 
formation concerning the alarm status of each of the 
zones in the network. The alarm to zonegating unit 36 
feeds the alarm signal from data decoder 35 to an ap 
propriate alarm display device identified with the par 
ticular zone associated with the address which has been 
decoded. 

In the display operation the display may be arranged 
to provide an averaging process so as to minimize the 
effects of the occasional errors which may arise due to 
noise or interference either on the transmission line or 
within any of the receptor stations of the network. The 
alarm displays can be arranged so that an alarm condi 
tion is displayed only if the condition persists and, ac 
cordingly, occurs through a plurality of interrogation 
cycles with respect to any particular receptor station. 
Once a display has been locked into a condition where 
it appropriately annunciates an alarm (e.g., burglar or 
fire) either audibly or visually, the alarm remains 
locked in and the condition continues to be annunci 
ated until the system is reset in a suitable manual fash 
ion, for example, as shown. 
At each zone the receptor station is provided with an 

input signal from appropriate alarm sensing devices 
(not shown) which provide output alarm signals when 
detecting an alarm condition. Any suitable fire or intru 
sion detection devices known to the art can be used for 
such purpose to provide alarm indications as shown by 
the "Alarm 1" or "Alarm 2'signals at the input of zone 
alarm input latch unit 38 to indicate the alarm status of 
the Zone in which the particular receptor station in 
question is located. If an alarm signal should appear at 
either alarm input of the zone alarm input latch unit 38, 
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the alarm condition is appropriately locked in so that, 
if the alarm input condition is removed for some rea 
son, the latch unit "remembers' the alarm condition 
and continues to provide an alarm output signal there 
from to an alarm encoder unit 39 until the zone alarm 
input latch unit operation is reset manually. 
The alarm encoder unit 39 produces a two-bit data 

output code which represents any one of four condi 
tions at the input to the alarm store output register 40. 
For example, if an output is received from the zone 
alarm input latch unit 38 the alarm encoder produces 
an output signal indicating either a 'Burglar' alarm 
condition (e.g., a '0' code) or a 'Fire' alarm condi 
tion (e.g., a “11” code), in accordance with Table II. 
If no input is provided to encoder unit 39 the encoder 
generates a two-bit code representing an “All Clear' 
condition (e.g., a “10' code), as defined in Table II. If, 
for some reason, the equipment at a particular receptor 
station in question is not operating properly, for exam 
ple, due to power failure or the like, an appropriate 
two-bit code representing a "Malfunction' condition is 
indicated (e.g., a “00' code). 
The alarm store output register 40 is a shift register 

into which the two data bits Bs and B, representing the 
alarm status of the receptor station in question, are par 
allel loaded from alarm encoder 39. If the address de 
coder 34 indicates that the particular receptor station 
in question has been addressed, the gating circuit 36 
provides a data enable output signal 41 which enables 
transmit gate 42 so as to allow the contents of the alarm 
store output register 40 to be shifted serially into the 
zone interface unit 40 for transmission to the other 
ZOS, 

FIG. 7 shows various pertinent signals within the net 
work during operation, the particular operational sig 
nals with reference to receptor station for zone 3 being 
given as examples. As can be seen therein, the signal 50 
from the system control station 10 provides a sequence 
of signal frames in which each frame contains an initial 
synchronization pulse and a four-bit sequence of ad 
dress pulses which differ for each receptor station zone 
being interrogated. In FIG. 7, the address signals for 
zones 1, 2, 3 and 4 are shown. 
As can be seen, the address signal 52 for zone 3 is in 

dicated as the 4-bit data sequence "0011” in accor 
dance with Table I above. The clock and zone timing 
generator of the receptor station at zone 3 appropri 
ately receives the synchronization pulse and provides 
suitable clock signals for operating the various portions 
of the receptor station, as discussed above with refer 
ence to FIG. 5 and as shown by the zone 3 synchroniza 
tion detection signal 51. The zone 3 address and data 
detection systems decode the interrogation address sig 
nal 52 corresponding to that of zone 3 and, with respect 
to the frame associated with the address of zone 3, pro 
duce an appropriate data enable output signal for caus 
ing a data output from the alarm store output register 
of the receptor station at zone 3 to be fed to the zone 
interface unit of such zone. Under "All Clear' condi 
tions i.e., B. F 1 and Bear 0) an "All Clear' signal is ob 
tained at the data output point of alarm store register 
40 of the zone 3 as shown with reference to signal 53. 
The composite signal on the transmission line indi 

cates the alarm status as well as the addresses of all of 
the zones involved and is partially shown by composite 
signal 54 in FIG. 7. As can be seen, each of the ad 
dresses is present on the composite signal as well as the 
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8 
alarm status signal, which in this case shows "All 
Clear' for each of the four zones being depicted. 
The operation of the line driver unit 26 of the control 

station 10 and the zone interface unit 30 of each of the 
receptor stations is discussed below with reference to 
the schematic diagrams of FIGS. 4 and 6. 

In FIG. 4 the line drive unit 26 of control station 10 
provides the signal on transmission line 11 which is sent 
in sequence to each of the receptor stations at the zone 
under surveillance. The line driver unit in effect acts as 
a two-phase current source with one phase thereof 
driven by the synchronization pulses and the other 
phase driven by the address pulses. Only one current 
phase (or polarity) is excited at one time and the line 
driver operating modes are mutually exclusive as 
shown in the following table. 

TABLE III 

Sync. input Address Input Output 
(volts) (volts) 
O - 5 (sync.)=one 
-- 5 O (address)=one 
O O Not Allowed 
- 5 - 5 (address)=zero 

As can be seen in FIG. 4, the line driver circuitry 
comprises two input lines 60 and 61 feeding the "Sync 
Input' signal to a first diode 62 and the “Address In 
put' signal to a second diode 63, respectively. The sig 
nals are then appropriately fed to amplifiers 64 and 65, 
respectively. The output from amplifier 64 is applied to 
the base of a PNP transistor 66 while the output of am 
plifier 65 is fed to the base of an NPN transistor 67. The 
collector of transistor 66 is fed to the output line 68 via 
a voltage source 69 while the collector of transistor 67 
is fed to transmission line output 68 via a voltage 
source 70. 

If the "Sync Input' signal is at a positive voltage 
(e.g., +5v.) and the address input is at zero voltage, 
such condition corresponds to the transmission of an 
address 'one' output signal from the line driver unit, 
as shown in Table III. Diode 62 is conducting in its 
Zener mode and the output of amplifier 64 is positive 
so that transistor 66 is cut off. Diode 63 is in a non 
conducting state and the output of amplifiers 65 is posi 
tive so that NPN transistor 67 is conducting. The resis 
tor 71 to the negative input of amplifier 65 stabilizes 
the current. 

If the "Sync Input' signal is at zero voltage and the 
"Address Input' signal equals a positive voltage (e.g., 
-5v.), such condition corresponds to a sync “one' out 
put, in accordance with the Table III. Diode 63 con 
ducts and the output of amplifier 65 is negative so that 
NPN transistor 67 is cut off. At the same time diode 62 
is non-conductive and the output of amplifier 64 is neg 
ative so that PNP transistor 66 is conducting. The nega 
tive feedback path via resistor 72 to the negative input 
of amplifier 64 also stabilizes the current under such 
condition. 
Thus, the signal output of the line drive unit is a sync 

"one,' an address “one," or an address "zero' output 
in accordance with the input signals thereto, such out 
put signal being transmitted along the common trans 
mission line to the appropriate receptor station. 
FIG. 6 shows a typical zone interface unit 30 used at 

each receptor station. If it is assumed that the circuit of 
FIG. 6 represents the zone interface unit for zone “n', 
then the transmission line input thereto feeds signals 
from previous zones, identified as zones (n-1), (n-2). 
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... etc., and the output from the unit feeds signals to 
subsequent zones, identified as zones (n-1), (n2). . . 
etc. The directions of the current signals containing the 
synchronization information and the data and address 
information are as shown. Transistor 80 detects the 
synchronization pulses, transistor 81 detects the ad 
dress and datapulses and transistors 82 and 83 are used 
to transmit alarm data from zone 'n' when appropri 
ate. The latter two transistors are biased conducting, 
when receiving, and are biased either conducting or 
non-conducting in accordance with the alarm informa 
tion, when transmitting. 
When a synchronization pulse occurs the current 

flow through resistor 84 and diodes 85 and 86 causes 
an amplified "zero" pulse to occur at the "Sync Out 
put' of transistor 80. Since diodes 86 and 87 are con 
ducting, transistor 81 remains cut off and the “Address 
and Data Output' signal at transistor 81 remains high 
and unchanging (i.e., a no data condition). Data cur 
rent pulses flow through transistor 82, resistor 88 and 
diode 85. The “Address and Data Output' signal is an 
amplified and inverted replica of the pulsed current in 
resistor 88, a data or address "zero' condition repre 
senting a current flow. Diode 85 is conducting so that 
transistor 80 remains cut off, preventing data from ap 
pearing at the "Sync Output' terminal. 

It is desirable that the receptor station transmit alarm 
data to the network at a high signal to noise ratio with 
minimum power drain at the zone receptor station, 
even through the receptor station may have to signal 
over a relatively lossy transmission line, such as a tele 
phone line. The power required to transmit at high sig 
nal-to-noise levels over such transmission lines can be 
many times more than that required to operate the 
zone electronics. However, the power required merely 
to interrupt an existing signal current on such a line is 
minimal. Accordingly, during that portion of the signal 
frame when the receptor station is transmitting the 
alarm data (i.e., at Bs and Be), the central station main 
tains a constant line current, as mentioned above, and 
alarm signals are transmitted to the network merely by 
opening or closing an effective receptor station line 
switch according to the alarm data to be transmitted. 
The receptor stations at all other zones detect the pres 
ence or absence of such current flow in the line. Thus, 
the only signalling power required at a given zone for 
transmitting alarm data is the power required to oper 
ate the switch. The power necessary to drive the line 
current is produced at the control station so that mini 
mal power is required at each receptor station. 
Thus, during bit times Bs and Bs of each frame the 

control station transmits a "zero' which provides a 
constant current on the transmission line. The data out 
put signal which is fed to transistor 83 from alarm store 
register unit 40 is normally high (i.e., a "one' condi 
tion) keeping transistors 82 and 83 conducting during 
transmission periods from zones other than zone "n'. 
Depending on the alarm condition to be identified dur 
ing transmission periods from zone "n" the data output 
from alarm store register unit 40 will pulse high "one' 
or low "zero,' accordingly switching transistors 82 and 
83 on and off, which in turn appropriately pulses the 
current flow in the transmission line to all zones in the 
Bs and Be alarm data positions in the signal frame 
representing zone 'n.' 
As mentioned above, the display units at a receptor 

zone may be arranged to provide an averaging process 
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10 
which minimizes the chances for false alarms due to 
transient signals which may arise because of noise, or 
other interference, on the transmission line. For such 
a purpose, the alarm display units are as shown in FIG. 
8 and in FIGS. 9 or 9A. In FIG. 8 the decoded alarm 
signal from alarm-to-zone gating unit 36 is fed to an 
alarm message store unit 90. For any given zone display 
unit, the alarm-to-zone gating unit directs the decoded 
alarm message associated with that zone thereto once 
each N frames, where N equals the total number of 
zones in the system. The alarm data in alarm message 
store unit 90 is thereby updated once each N frames. 
The stored alarm messages are then averaged over K 

periods, where KDMN and M determines the total 
number of times an alarm message from a particular 
zone must be repeated for the averaging process. In 
general, M2. 2 so that the alarm messages are averaged 
at least over two frames. The message averager unit 91 
thereby produces an output signal only when an alarm 
input signal thereto has been repeated a selected num 
ber of times during the averaging process as discussed 
in more detail with reference to FIGS. 9 and 9A. If the 
alarm signal has so persisted, the latch unit 92 is actu 
ated and in turn actuates an audio/visual alarm display 
device 93 which produces the appropriate audible, 
and/or visible alarm. Once the alarm display device 93 
is actuated, it is locked into operation and will continue 
to annunciate an alarm until the latch unit has been re 
set, as by a manual reset signal as shown. 
FIGS. 9 and 9A show alternative embodiments of ap 

propriate averaging circuitry for producing the output 
from message averager unit 91 which actuates latch 
unit 92. In FIG. 9, for example, the alarm signals which 
have been stored in message store unit 90 are applied 
to an appropriate low pass filter in the form of R-C fil 
ter 94 which in turn feeds one input of a voltage com 
parator 95, the output of which is fed to latch unit 92. 
The message store unit 90, for example, can be an ap 
propriate flip-flop circuit, a sample-and-hold circuit, or 
any similar device well known to those in the art. When 
an alarm has been transmitted by a zone in question, 
the storage element corresponding to the transmitted 
alarm is activated by the clock signal “CL” and the 
alarm message is stored. When an alarm has been 
stored the storage element output changes from a logic 
'0' (approximately 0 volts) to a logic “1” (approxi 
mately 5 volts). The voltage across the capacitor of the 
R-C network which is responsive thereto tends to 
slowly increase with time as alarm messages are re 
ceived from message store unit 90 so that the V-- input 
voltage to locked unit 95 slowly begins to rise as deter 
mined by the R-C time constant of the network. When 
V-- equals Vre the comparator output abruptly 
switches from a "0" volt output to a "+5' volts output, 
thereby tripping the alarm latch unit 92 and actuating 
the alarm display device for appropriate alarm annun 
ciation. 
Thus, if an alarm condition in a particular zone per 

sists over the selected number of frames, or the alarm 
is intermittent but is present the majority of the time 
over such number of frames, the V+ voltage will gradu 
ally rise to equal the Ve voltage and the alarm will be 
annunciated. The number of alarm messages which are 
thereby averaged is determined both by the R-C time 
constant and the values selected for the reference volt 
age. 
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FIG.9A shows an alternative embodiment of an aver 
aging circuit using digital techniques to provide an ap 
propriate averaging process for actuating latch unit 92. 
In such embodiment an “up/down' counter unit 97 is 
utilized to receive the alarm messages stored in alarm 
message store unit 90. The alarm messages are sequen 
tially stored and, when an alarm signal is applied to the 
counter unit 97, the unit is advanced one count. Each 
subsequent message from store unit 90 causes the 
counter unit to advance an additional count until it 
reaches a selectable and preset count, whereupon the 
output signal therefrom trips latch unit 92 and the 
alarm is annunciated. If, in the sequence of alarm mes 
sages supplied to the counter unit, an alarm signal is 
omitted, the counter unit is retared by one count (O 
being the lowest count in the unit). Thus, if the number 
of alarm occurrences exceeds by a predetermined 
count the number of times when no alarm is received, 
the up/down counter unit will gradually reach such pre 
determined count so that the counter unit provides an 
output signal which trips the latch. The number of mes 
sages to be averaged depends upon the predetermined 
preset count which is required to trip the latch. The cir 
cuit details and operation of such a digital up/down 
counter are well known to those skilled in the art. 
As mentioned above, the control station may be lo 

cated at one of the receptor zones or it may be at a sep 
arate location remote therefrom as, for example, at a 
centralized community police or fire station, if conve 
nient, or at any other appropriate location, as desired. 
Further, it is not necessary that the alarm status of all 

zones be displayed at each receptor station. For exam 
ple, the network may be arranged so that the alarm sta 
tus of each receptor zone may be displayed at only a 
few of the other receptor stations with a concomitant 
simplification of the display equipment required at 
each zone. The number of displays required will differ 
with the circumstances involved and the selection 
thereof should be sufficient to provide effective assur 
ance that at least one of the number of receptor sta 
tions chosen will be attended and the alarm will be de 
tected. In a relatively extreme situation, for example, it 
may even be found that one receptor station of the net 
work will always be attended, in which case it may be 
necessary to provide for alarms to be displayed only at 
that one station and accordingly no alarm display 
equipment is needed at any of the other receptor sta 
tions. 
Moreover, the line driver unit as shown in FIG. 4, the 

zone interface unit shown in FIG. 6, and the averaging 
circuitry shown in FIGS. 8 and 9 may be useful in other 
applications. For example, such units may be useful in 
a simple configuration wherein only a single control 
station and a single receptor station are formed in an 
alarm signalling network. The advantages of such units 
will be apparent even in such a less elaborate configu 
ration. 
What is claimed is: 
1. An alarm signalling network for monitoring the 

alarm status of a plurality of separate zones under sur 
veillance, said network comprising 
a control station for producing a composite signal 
which includes interrogation signals for transmis 
sion to each of said zones; 

a receptor station at each of said zones for receiving 
said composite signal, each said receptor station 
including 
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12 
means responsive to one of said interrogation signals 

for producing a signal signifying the alarm status of 
said zone for transmission in said composite signal; 

common transmission link means interconnecting 
said control station and said receptor stations for 
transmitting said composite signal from said con 
trol station to each of said zone receptor stations; 

at least one of said zone receptor stations further in 
cluding 
means responsive to said interrogation and alarm 

status signals from one or more of the others of 
said zone receptor stations for displaying the 
alarm status thereof, and 

means at said control station and at each of said re 
ceptor stations for synchronizing the operations 
of said control station and said zone receptor sta 
tions. 

2. An alarm signalling network in accordance with 
claim 1 wherein 
each of said zone receptor stations includes means 
responsive to the alarm status signals from one or 
more of said other receptor stations for displaying 
the alarm status of said other receptor stations. 

3. An alarm signalling network in accordance with 
claim 2 wherein each of said zone receptor stations in 
cludes means responsive to the alarm status signals 
from all of said other receptor stations for displaying 
the alarm status of all of said zones under surveillance. 

4. An alarm signalling network in accordance with 
claim 1 wherein said control station and said receptor 
stations are connected in a series configuration in said 
network. 

5. An alarm signalling network in accordance with 
claim 1 wherein said control station and said receptor 
stations are connected in a parallel configuration in 
said network. 

6. An alarm signalling network in accordance with 
claim 1 wherein said control station is positioned at one 
of said zones under surveillance. 

7. An alarm signalling network in accordance with 
claim 1 wherein 

said control station produces a composite signal com 
prising a plurality of successive frames, each said 
frame including a synchronization signal and an in 
terrogation address signal identified with a selected 
Zone receptor station, and a signal portion reserved 
for transmitting an alarm information signal; and 

each said selected zone receptor station in response 
to its selected interrogation address signal furnishes 
an alarm status signal for transmission in said re 
served signal portion of the frame of said compos 
ite signal containing its selected interrogation ad 
dress signal for transmission by said common trans 
mission link means. 

8. An alarm signalling network in accordance with 
claim 7 wherein said control station includes 
means for producing a plurality of synchronization 

pulses and address enabling pulses; 
means responsive to said address enable pulse for 
generating a sequence of pulses interrogation ad 
dress signals each identified with a different recep 
tor station; and 

line driver means responsive to said synchronization 
pulse and to said pulsed interrogation address sig 
nals for feeding said signals to said common trans 
mission link means to produce said composite sig 
nal. 
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9. An alarm signalling network in accordance with 
claim 8 wherein said interrogation address signal gener 
ating means includes 
counter means for sequentially producing a plurality 
of address signals each in the form of a parallel gen 
erated pulse group, each said pulse group identified 
with one of said receptor zones; 

address signal means responsive to the sequential 
feeding of said parallel generated pulse groups for 
sequentially providing a plurality of said pulse in 
terrogation address signals each in the form of a se 
ries generated pulse group; and 

means for feeding said synchronization pulses and 
said pulsed interrogation address signals to said line 
driver means in a prescribed sequence for the for 
mation of said composite signal. 

10. An alarm signalling network in accordance with 
claim 9 wherein said line driver means comprises 
a two phase current source; 
first means responsive to said synchronization pulses 
for driving one phase of said current source; 

second means responsive to said pulse interrogation 
address signals for driving the other phase of said 
current source at a time different from the time at 
which said first means drives said one phase; 

whereby said synchronization signals are fed to said 
common transmission link means when said one 
phase is driven and said pulsed interrogation ad 
dress signals are fed to said common transmission 
link means when said other phase is driven. 

11. An alarm signalling network in accordance with 
claim 1 wherein each said zone receptor station com 
prises 
zone interface means for receiving said composite 

signal at said zone receptor station and for trans 
mitting said composite signal from said zone recep 
tor; 

means for sequentially storing said interrogation sig 
nals and said alarm status signals received in said 
composite signal; 

means for decoding said alarm status signals and said 
interrogation signals and for feeding said alarm sta 
tus signals to one or more selected display means 
for displaying the alarm status of one or more of 
the zone receptor stations in said network. 

12. An alarm signalling network in accordance with 
claim 11 wherein each said zone receptor station fur 
ther includes 
means for producing a signal representing the alarm 

status of said zone receptor station; and 
means responsive thereto for supplying said alarm 

status signal to said zone interface means for pro 
viding an indication of said alarm status in said 
composite signal for transmission by said common 
transmission link means. 

13. An alarm signalling network in accordance with 
claim 12 wherein each said zone receptor station fur 
ther includes means for synchronizing the operation of 
said storing means, said decoding and feeding means, 
and said alarm status signal supplying means. 

14. An alarm signalling network in accordance with 
claim 12 wherein each said zone receptor station fur 
ther includes 
means for averaging the alarm status signals fed to 

said display means over a plurality of interrogation 
cycles and for displaying the alarm status indicated 
by said alarm signals only if said alarm status is re 
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14 
peatedly fed to said display means over said plural 
ity of said cycles. 

15. An alarm signalling network in accordance with 
claim 14, and further including means for manually dis 
continuing the display of the alarm status indicated by 
said alarm status signals. 

16. An alarm signalling network in accordance with 
claim 12 wherein 

said control station produces said interrogation sig 
nals in said composite signal in the form of pulsed 
interrogation address signals and further produces 
synchronization pulse signals in said composite sig 
nal to provide for the synchronizing of the opera 
tion of said control station and said receptor sta 
tions. 

17. An alarm signalling network in accordance with 
claim 16 and further wherein said zone interface means 
in each said zone receptor station includes 

circuit means responsive to said composite signal on 
said common transmission link means for detecting 
said synchronization pulse signals and to feed sig 
nals representing said synchronization pulse signals 
to said zone receptor station; 

circuit means responsive to said composite signal on 
said common transmission link means for detecting 
the alarm status signals and the pulsed interroga 
tion address signals present in said composite sig 
nals and to feed signals representing said alarm sta 
tus and said address signals to said zone receptor 
station for storage; and 

means for detecting the presence of said alarm status 
signal indicating the alarm status of said receptor 
station and for inserting said alarm status signal 
into said composite signal for transmission by said 
common transmission link means. 

18. An alarm signalling network in accordance with 
claim 14 wherein each said averaging means is respon 
sive to the alarm status signal received with reference 
to a selected Zone and includes 
means for storing said alarm status signals over a se 
lected number of interrogation cycles; 

means for supplying a latch trip voltage when an 
alarm message is present for a preselected number 
of times within said selected number of interroga 
tion cycles; 

latching means responsive to said latch trip voltage 
for actuating an alarm display unit. 

19. An alarm signalling network in accordance with 
claim 18 wherein said latch trip voltage supplying 
means includes 
a low pass filter responsive to the stored alarm status 

signals for producing a gradually increasing voltage 
when an alarm message is present for a preselected 
number of times during said selected number of in 
terrogation cycles; 

means for supplying a reference voltage; 
voltage comparator means responsive to said refer 
ence voltage and to said gradually increasing volt 
age supplied from said low pass filter means for 
producing an output voltage when said voltages are 
equal. 

20. An alarm signalling network in accordance with 
claim 17 wherein said voltage supplying means includes 
an up/down counter means responsive to the stored 
alarm status signals for producing an output volt 
age when the number of times an alarm status sig 
nal is received exceeds the number of times no 
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alarm status signal is received by a preselected 
Count. 

21. An alarm signalling network in accordance with 
claim 7 wherein said control station includes 
means for supplying a substantially constant current 
on said common transmission link means during 
said reserved signal portions of each said frame. 

22. An alarm signalling network in accordance with 
claim 21 wherein each said receptor station includes 
switch means for transmitting, or for interrupting the 
transmission of, said constant current on said trans 
mission link means during the reserved portion of 
the frame associated with said receptor station; 

whereby the alarm status of said receptor station is 
furnished to said common transmission link. 

23. An alarm signalling network in accordance with 
claim 10 wherein said line driver means further in 
cludes means for stabilizing the current from said cur 
rent source when said current source is driven in either 
said one phase or said other phase. 
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24. An alarm signalling network for monitoring the 

alarm status of a receptor station through a transmis 
sion link, said network comprising 
a control station for providing a composite signal 
comprising a plurality of successive frames, each 
said frame including at least a synchronization sig 
nal and a signal portion reserved for transmitting 
an alarm information signal, 

said control station including means for supplying a 
substantially constant current on said transmission 
link during said reserved signal portions of each 
said frame; and 

said receptor station including switch means for 
transmitting, or for interrupting the transmission 
of, said constant current on said transmission in 
link in accordance with a predetermined code dur 
ing the reserved signal portion of each said frame, 
whereby the alarm status of said receptor station is 
furnished to said transmission link. 
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