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57 ABSTRACT 

An alarm system to detect emergency conditions, such 
as unauthorized intrusion or fire, comprising a plural 
ity of individual alarm units remote from one another. 
Each unit includes a radio transmitter for transmitting 
a coded signal unique to that unit when an emcrgency 
condition is detected. Each unit also includes a radio 
receiver and decoder for receiving coded signals from 
any other alarm unit in the system and for determining 
which other alarm unit is transmitting. 

20 Claims, 6 Drawing Figures 

39 (92326 
OR T N 340/412 

' ' -- ... - 

  

  



U.S. Patent Sept. 30, 1975 Sheet 1 of 4 3,909,826 

lco 

25 2 22. 23 / 
3CO 
ONES 

COUMER 

3CD 
ENS 

COUNTER 

20 

EXPANDED 
PULSE 

GENERATOR 
ONES 

DECODER 
TENS 

DECODER 

TRANSMTTER 
CRC) 

29 

TRANSMTER 
ATC 

CRCU) TS 

Fig.2 

  

  

      

  

  

  

  

  

  

  

  

  

  

  





U.S. Patent Sept. 30, 1975 Sheet 3 of 4 3,909,826 

O-OUTPUT OF - O- OUTPUT OF 
ONES DECODER TENS DECODER 

Fig. 4 

FROM OUTPUT 
OP PULSE 

CENERATOR 22. 

EY PANDE) 
PSE 

281 VNVERTED V 
EXPANDED (o?o 
PULSE 

  



U.S. Patent Sept. 30, 1975 Sheet 4 of 4 3,909,826 
- 2 

O 

RECEIVER 

TO NPUT OF Fig.6 
NAND GATE 32 . 

ONES 
DECOER 1025 O2 
DCT 9 

Roz Rge R. 
RECEWER f 3. 

N COUNYER Old 
3D 

Ain 
Dout Court out O Din b. L.E.D 

Cn 325 H5NSN 2 SEGNNENT 

BLANKNG 9 

RECEIVER 
DECODER 

O 1 2 3 4 5 (o 

TENS DECODER 2-130 
DCT O 

of PECODER V TENS 
FRON CE DECODER ECODER OG 3 RECEIVER DGT 8 
ENAVE 

TENS DECODER 
DG 2 

    

    

    

    

  

  

  

    

    

  

  

  

  

  

  

  

  



3,909,826 
1. 

PLURAL TRANSCEIVER ALARM SYSTEM USING 
CODED ALARM MESSAGE AND EVERY STATION 

DISPLAY OF ALARMORIGIN 

BACKGROUND OF THE INVENTION 
1. Ficla of the Invention 
This invention relates to electrical communication 

systems automatically responsive to conditions. 
2. Description of the Prior Art . 
Alarm systems for protection against burglary or fire 

are known which employ a radio transmitter on the 
premises to be protected. When an intrusion trip switch 
is closed, for example, the transmitter sends a signal to 
a central receiving station, which is equipped to receive 
signals from many alarm transmitters, and assistance is 
dispatched to the premises either by or through the per 
sonnel at the central receiving station. Such a system is 
shown in U.S. Pat. No. 2,899,674 to Sierer. These sys 
tems have the disadvantage that assistance is often sent 
to the premises to be protected from a considerable dis 
tance away, and damage done by a fire or goods taken 
by an intruder can be substantial before assistance ar 
rives. Also, one receiving station is depended upon, and 
any difficulty at that station can result in no assistance 
whatsoever being dispatched. 
An alarm system wherein a plurality of alarm units is 

distributed among homes in a neighborhood is shown 
in U.S. Pat. No. 3,133,276 to Miller. The system dis 
closed therein, however, utilizes wires to connect the 
units together, which is impractical in all cases and im 
possible where the homes to be protected are locatcd 
any distance apart. The system disclosed provides for 
each unit to reccive an alarm signal from any unit de 
tecting an emergency condition. 

SUMMARY OF THE INVENTION 
One embodiment of the present invention is an alarm 

system comprising a plurality of alarm units remote 
from one another with each alarm unit comprising 
sensing means for detecting an emergency condition, 
coding means coupled to the sensing means for produc 
ing a coded electrical signal unique to the alarm unit 
when the sensing means detects an emergency condi 
tion, a radio transmitter coupled to the coding means 
for transmitting a coded radio frequency signal which 
contains the information in the coded electrical signal, 
a radio receiver for receiving other coded radio fre 
quency signals from other of thc plurality of alarm units 
in the alarm system, decoding means coupled to the 
radio receiver for decoding the received radio fre 
quency signals, and display means coupled to the de 
coding means for indicating the specific decoded radio 
frequency signals received. - 
An object of the present invention is to provide an 

alarm system wherein alarm units in the system are 
placed on different premises to be protected and each 
unit serves as an alarm receiver as well as an alarm 
transmitter without physical connections between the 
units. 
Another object of the present invention is to provide 

an alarm system comprising a plurality of alarm units 
each of which is operable to transmit and receive 
uniquely coded alarm signals. 
Related objects and advantages of the present inven 

tion will be apparent from the following detailed de 
scriptions. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FG. 1 is a perspective view of a plurality of alarm 
units in accordance with the present invention. 
FIG. 2 is a simplified block diagram of the transmitter 

section of one of the alarm units of FIG. 1. 
FIG. 3 is a schematic diagram of the transmitter sec 

tion of one of the alarm units of FIG. 1. 
FIG. 4 shows the clock reset pulse generator for one 

of the alarm units of FIG. 1. 
FIG. 5 shows the expanded pulse generator of one of 

the alarm units of FIG. 1. 
FIG. 6 is a schematic diagram of the receiver section 

of one of the alarm units of FIG. 1. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
For the purposes of promoting an understanding of 

the principles of thc invention, reference will now be 
made to the embodiment illustrated in the drawings 
and specific language will be used to describe the same. 
It will nevertheless be understood that no limitation of 
the scope of the invention is thereby intended, such al 
terations and further modifications in the illustrated de 
vice, and such further applications of the principles of 
the invention as illustrated therein being contemplated 
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as would normally occur to one skilled in the art to 
which the invention relates. 

Referring in particular to FIG. 1, there are illustrated 
a plurality of alarm units in an alarm system in accor 
dance with the present invention. Alarm unit 1 1 is typi 
cal of the units in the system and comprises a case 12 
and internal circuitry (not shown). Connector 13 is 
supplicd for a power-supply input, and the unit may ad 
ditionally contain internal power sources such as bat 
teries. Audio alarm 14 is provided as well as antenna 15 
and manual resct switch 16. Connectors 17 are pro 
vidcd for attaching external trip switches. Light 
emitting diode readout panel 18 is provided to display 
the identity of a unit in the system transmitting an 
alarm signal. 
The circuitry for the alarm units is in two sections; a 

transmitter section and a receiver section, although 
parts of the transmitter section operate in aid of the re 
ceiver section when an alarm unit is receiving. It is con 
templated that, for example, four or five alarm units 
would be deployed as an alarm system with each unit 
being placed in a residence. An intrusion trip-switch or . 
fire sensor would be attached to an alarm unit such as 
11 at one of its connectors such as 17, and if the switch 
or sensor were tripped the alarm unit would transmit a 
coded alarm signal to each other unit in the system. 
Each receiving alarm unit would decode the received 
signal, sound an audio alarm, and display the identify 
ing digit of the transmitting alarm unit. 
FIG. 2 shows a simplified block diagram of the trans 

mitter section of one of the alarm units of FIG. l. Con 
trol circuit 21 may include the tripping mechanism 
which initiates transmission of an alarm signal or the 
trip switch may be connected externally. Control cir 
cuit 21 activates pulse generator 22 to produce a series 
of pulses which are coupled to binary coded decimal 
(BCD) ones counter 23. Ones counter 23 counts 
through each set of ten pulses from pulse generator 22 
and provides a binary signal to ones decoder 24 reflect 
ing that count. Each ten count shall be referred to as 
a base time interval herein. Every tenth pulse into ones 



3,909,826 
3 

counter 23 advances tens counter 25 and tens decoder 
26. - - 

The transmitter latch-circuits 27 take a preselected 
set of code digits from ones decoder 24. Each digit is 
in a different base time interval as controlled by an 
input from tens decoder 26. The transmitter latch cir 
cuits 27 also utilize a series of expanded pulses from ex 
panded pulse generator 28 which are initiated by pulse 
generator 22 but are longer in duration. Thc transmit 
ter latch circuits 27 provide an appropriately-coded se 
ries of expanded pulses to the transmitter circuit 29 for 
transmission to other alarm units in the system. 
FIG. 3 shows a schematic diagram of the transmitter 

section of one of the alarm units of FIG. I. The control 
circuit 21 is shown as a dashed line portion of FIG. 3. 
In the control circuit manual reset switch 37 is nor 
mally open and may be closed momentarily to reset the 
control circuit when trip switch 36 is open. Trip switch 
36 initiates transmission of an alarm signal when it is 
closed. Trip switch 36 may alternatively be two or more 
switches in series so that all but one may be manually 
closed, for example before leaving the home, and the 
remaining unclosed switch can detect intruders. An al 
ternative trip switch or another trip switch in parallcl 
with switch 36 may be used to detect fire or other 
emergency conditions. Trip switch 36 may be easily lo 
cated remote from the alarm unit and connected by 
wires. 
A positive potential (B-) of about five volts is ap 

plied at point 35 between resistors 38 and 39 and is the 
source voltage used throughout the alarm unit cir 
cuitry. This source voltage is preferaby derived from 
AC line voltage, with a five volt battery-powered back 
up supply, as in conventional power supply circuits. 

Resistors 38 and 39 are provided for current limiting 
when switches 36 and 37 are closed. The operation of 
control circuit 21, beginning with the closing of trip 
switch 36, shall be explained. The NAND gates used 
herein are positive NAND gates, whose outputs are low 
only when all inputs are high. 
When switch 36 is closed one input to NAND gate 31 

goes low causing the output to go high. Thereupon both 
inputs to NAND gate 33 are high and its output goes 
low. The low output of NAND gate 33 is connected to 
an input of NAND gate 32 and latches gate 32's output 
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high. It can be seen that whether trip switch 36 is now 
opened or remains closed, the output of NAND gate 31 
will remain high, and the output of NAND gate 33 will 
remain low. The original condition of the terminals of 
NAND gates 31 and 33 is restored by momentarily 
closing reset switch 37. NAND gates 31 and 33 com 
prise a latch which serves as a sensing means for detect 
ing an emergency condition as evidenced by a low 
input to NAND gate 31. 
The output of NAND gate 31 serves as a transmitter 

enable signal which shall be treated in detail in refer 
ence to the transmitter circuit 29. The output of NAND 
gate 33 serves as a receiver-enable signal which shall be 
treated in detail with regard to the receiver section of 
the alarm unit. 
NAND gates 32 and 34 constitute a second latch in 

control circuit 21. The clock resct input to gate 34 is 
normally high and pulses low to reset the latch, analo 
gous to manual reset switch 37. The generation of the 
clock reset pulse shall be explained infra. 
When switch 36 is tripped, the output of NAND gate 

33, which is one input of NAND gate 32 latches low, 
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4 
while the other inputs to gate 32 are high. This causes 
the output of NAND gate 32 to go high and the output 
of NAND gate 34 to go low. These output conditions 
will persist until a low clock reset pulse at the input to 
gate 34 occurs or a high signal appears at each of the 
inputs to gate 32. The output of NAND gate 32 is con 
nected to thc reset terminals of the BCD counters as 
shall be explained. The output of NAND gate 34 is con- . 
nected to the input of pulse generator 22, which is indi 
cated within dashed lines in FIG. 3. 
When the output of gate 34 goes low, for example, 

when trip switch 36 is closed, transistor 41 is biased off, 
and capacitor 42 charges through resistor 43. Capaci 
tor 42 charges to a critical level, firing unijunction tran 
sistor 44 and sending the output 46 of the pulse genera 
tor low momentarily. Output 46 then returns high after 
pulsing low, and capacitor 42 recharges to initiate an 
other pulse. These pulses are about five microseconds 
wide and separated by about one millisecond. The se 
ries of pulses at the output 46 of pulse generator 22 is 
connected to the input of the BCD ones counter 23. 
Ones counter 23 is a binary coded decimal counter 
such as a type N7490 integrated circuit from Signetics 
of Sunnyvale, California. The input to ones counter 23 
is at the BD-in terminal, and the A-input of counter 23 
is externally connected to the D output to provide a di 
vide-by-ten count. Counter 23 has standard ground and 
power supply connections, and the reset terminals are 
connectcd as shown. The output of NAND gate 32 is 
normally low and the output of inverter 30 normally 
high. The output of inverter 30 serves as the reset signal 
for ones counter 23 and tens counter 25, and when it 
is high the counters are held at zero, or resct, position. 
When the latch consisting of NAND gates 32 and 34 
changes state to activate pulse generator 22, the output 
of inverter 30 goes low and the counters 23 and 25 
begin to count. When the clock reset pulse at the input 
to NAND gate 34 resets the latch, the counters natu 
rally reset also. 
The outputs of ones counter 23 are designated D, C, 

B, and A, and they have a weight of eight, four, two, 
and one respectively. These outputs contain a binary 
representation of the count from zero through nine of 
the pulses at the input to ones counter 23, and they are 
connected to a binary coded decimal (BCD) decoder 
24 such as a type N7441 integrated circuit from Signet 
ics. Decoder 24 has standard ground and power supply 
connections and also A, B, C, and D, inputs corre 
sponding to the similarly designated outputs of counter 
23. Decoder 24 has ten outputs, each corresponding to 
a digit from zero through nine. The latest count infor 
mation from counter 23 is indicated by a positive pulse 
at the appropriate output terminal of counter 24. 
Ones counter 23 receives the series of pulses from 

pulse generator 22, and decoder 24 makes available the 
decoded pulse count at its ten outputs for the transmit 
ter latch circuits 27. The zero-count output from the 
ones decodcr 24 is coupled to the input of tens counter 
25 through an inverter 50. Tens counter 25 and tens 
decoder 26 arc preferably the same type of integrated 
circuits as ones counter 23 and ones decoder 24; that 
is, a type N7490 and N7441, respectively. The tens 
counter 25 has an input from thc ones decoder as 
stated and also has ground, power supply and reset con 
nections identical to those of ones counter 23. The tens : 
decoder 26 has A, B, C, and D inputs corresponding to 
the similarly lettered outputs from tens counter 25. 
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Tens decoder 26 also has outputs of zero through nine, 
indicating counts of 0, 10, 20 etc. 

It can be scen-that after alarm switch 36 is closed, 
and pulse generator 22 begins producing a series of 
pulses, the decoder outputs indicate the pulse count. 
from zero through reset (which is 90). For example, 
after 24 pulses, the two output of the tens decoder and 
the four output of the ones decoder would be high, or 
have a positive pulse thereon, and all the other outputs 
of the decoders would be low. 
The clock reset pulse mentioned in connection with 

the second latch in control circuit 21 is produced as 
shown by the NAND gate in FIG. 4. NAND gate 51 has 
an input from the Zero output of the ones decoder 24 
and the nine output of the tens decoder 26. Therefore, 
the output 52 of NAND gate 51, which is the clock 
reset pulse, will be normally high except at each count 
of ninety pulses from pulse generator 22. 
FIG. 5 shows the expanded pulse generator 28 which 

produces an expanded pulse corresponding to each 
pulse produced by pulse generator 22. The width of the 
expandcd pulses is approximately half of the period be 
tween the pulses produced by pulse generator 22. 
NAND gates 62 and 63 comprise a latch wherein a low 
input pulse from pulse generator 22 causes the output 
of NAND gate 62 to go high and the output of inverter 
64 to go low. The portion of the circuit 66 within the 
dashed lines is similar to the normal pulse generator 22 
with a larger capacitor 67 to lengthen the time required 
to.fire unijunction transistor 68. The output of inverter 
64, which is the output of the expanded pulse genera 
tor, remains low until the unijunction transistor fires 
causing one input to NAND gate 63 to go low and re 
setting the latch. Inverter 69 is connected at its input 
to the expanded pulse and produces at its output an in 
verted expandcd pulse. 

In FIG. 3, three latch circuits are indicated within thc 
dashed lines as 27. Any number of these latches may be 
employed to code the transmitted signal, but the pres 
ent embodiment preferably contains three transmitter 
latch circuits. The first latch allows a predetermined 
number of the first ten expanded pulses to reach trans 
mitter circuit 29; the second latch allows a second pre 
determined number of the second ten expanded pulses 
to reach the transmitter circuit; and the third latch al 
lows a third predetermined number of the third ten ex 
panded pulses to reach the transmitter circuit. Each of 
the latches functions in a similar manner, and therefore 
only one shall be explained in detail. 
For example, during the first base time interval of ten 

pulses, the first of the three coded digits is transmitted. 
The zero output of tens decoder 26 is an input to 
NAND gate 71 and also an input to NAND gate 74. 
The zero-output of the tens decoder 26 is normally low 
but is high during pulses zero through nine (the first 
base time interval). As can be seen in FIG. 3, during the 
interval between pulses ten and ninety, the low zero. 
output of tens decoder 26 is a low input to NAND gate 
71 which causes the output of NAND gate 7 to be 
high. NAND gates 72 and 73 as shown constitute a 
latch. The high input from NAND gate 71 to NAND 
gate 72 latches the output of NAND gate 72 low. 
Therefore, one input to NAND gate 78 is low and the 
output of NAND gate 78 is high. When the output of 
NAND gate 78 is high no transmission due to this latch 
circuit will occur. 
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6 
To illustrate transmission due to this latch circuit: 

during the first time period, when the zero output of 
tens decoder 26 is high, and pulses zero through nine 
are being counted, the input from the zero output of 
tens decoder 26 to NAND gate 71 is high. The other 
input to NAND gate 71 is from the zero output of ones 
decoder 24, which is high for each zero count in the 
ones position. Therefore, at the count of zero in the 
first base time interval, both inputs to NAND gates 71 
are positive and therefore its output is low. Thus, one 
input to NAND gate 72 is low and its output, which is 
an input to NAND gate 78, is high. The other input to 
NAND gate 78 is the inverted expanded pulse from ex 
panded pulse generator 28, which is normally low and 
pulses high. As the input to NAND gate 78 from 
NAND gate 72 goes high on the zero count, the in 
verted expanded pulse also occurs and is high; there 
fore, the output of NAND gate 78 goes low for the du 
ration of the first inverted expanded pulse. The output 
of NAND gate 72 is now latched high until a reset con 
dition at the input to NAND gate 73 arises through the 
branch from NAND gates 77 and 76. Therefore, until 
the latch consisting of NAND gates 72 and 73 has reset, 
both inputs to NAND gate 78 will be high for each suc 
cessive inverted expanded pulse. These lows from gate 
78 to gate 81 permit transmission if gate 82 is enabled. 
When the input to NAND gate 77 from the five out 

put of ones decoder 24 goes high, indicating a count of . 
five, the other input to NAND gate 77 from the ex 
panded pulse generator is pulsing low. During the dura 
tion of the pulse from the five output of ones decoder 
24 the expanded pulse input to NAND gate 77 returns 
high and the output of NAND gate 77 goes low and the 
output of inverter 76 goes high. This provides a low 
input to NAND gate 74; the output of NAND gate 74 
then goes high resetting the latch consisting of NAND 
gates 72 and 73 so that the output of the latch goes low. 
The output of the latch circuit cannot again go high 
until both inputs to NAND gates 71 are high, at the be 
ginning of another count through the first base time in 
terval. 

It can be seen that this particular latch circuit, con 
nected to the five output of the ones decoder 24, has 
allowed a series of six pulses to be sent to the transmit 
ter circuit 29. One pulse passes through the latch for 
each count from Zero through five, inclusive. The sec 
ond latch is connected to produce a sccond digit of four 
and is set when a pulse appears at the Zero output of the 
ones decoder and also at the one output of the tens de 
coder, at the beginning of the second base time inter 
val. The connection from the three-output of ones de 
coder 24 to the second latch circuit provides the count 
of four in this time period. The third latch operates 
within the third base time interval as indicated by the 
connection from the two output of tens decoder. 26. 
The transmitted digit selected for the third latch is a 
two as indicated by the connection to the third latch 
from the one output of ones decoder 24. 
As described above, when any one of the three inputs 

to transmitter circuit 29, as shown within the dashed 
lines of FIG. 3, is low, then the transmitter circuit is ac 
tivated if NAND gate 82 is enabled. A low input to 
NAND gate 81 from any latch causes the output of 
NAND gate 81 to go high, and therefore one input to 
NAND gate 82 is high. The other input to NAND gate 
82 is a transmitter enabling signal which comes from 
control circuit 21 as shown. This transmitter enabling 
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signal is from the output of NAND gate 31 and is low 
unless trip switch 36 has been tripped. If trip switch 36 
is in fact closed, then the eutput of NAND gate 31 is 
high and this input to NAND gate 82 is high. Thus, if 
a series of pulses is being passed by one of latch circuits 
27, and the trip switch 36 is closed, both inputs to 
NAND gate 82 will be high for the duration of each in 
verted expanded pulse and the output of NAND gate 
82 will be low for the duration of each successive in 
verted expanded pulse. The low input to radio transmit 
ter 83 is preferably amplitude modulated on a carrier 
signal and broadcast to the other alarm units in the sys 
ten. 

The same connections from ones decoder 24 to the 
first two latch circuits are made in each alarm unit in 
an alarm system to eliminate erroneous signals from 
other, differently coded, alarm units in other systems 
nearby. Thus, for example, all the alarm units in the 
system of FIG. I might have 6 and 4 for the first two 
digits, and the third digit would be different for each 
unit. 
FIG. 6 illustrates the receiver section of each of the 

alarm units of FIG. 1. This receiver section shall be de 
scribed as being in the same unit as that containing the 
transmitter section described, thereby allowing it to in 
dicate the reception of, for example, a 6-4-1 coded sig 
nai as transmitted by another alarm unit in the same 
system. 
The output of radio receiver 101 (FIG. 6) is normally 

high unless pulses (or possibly noise) are received on 
the proper carrier frequency from an alarm transmitter. 
A low output from receiver 101 is coupled to an input 
of NAND gate 32 (FIG. 3), which starts pulse genera 
tor 22 and its associated counters and decoders. When 
pulse generator 22 has been triggered by a noise pulse 
from receiver 101, the clock reset input to NAND gate 
34 will return the pulse generator. to its quiescent state 
after 90 pulses. If pulse generator 22 has been triggered 
by a legitimate alarm signal from receiver 101, it will 
be activated again after each reset as long as the alarm 
signal is received. The counters 23 and 25, and decod 
ers 24 and 26, provide a series of base time intervals for 
the receiver circuit when the receiver 0 activates 
pulse generator 22, while transmission of these pulses 
is prohibited at NAND gate 82. Pulse generator 22, of 
course, also continues after each reset when trip switch 
36 has been closed. However, only by closing trip 
switch 36 may a transmitter enabling signal be coupled 
from the output of NAND gate 31 to an input of NAND 
gate 82 (FIG. 3). 
Again referring to FIG. 6, the output of receiver 101 

also is connected to the input of receiver counter 102. 
Receiver counter 102 is preferably the same type of in 
tegrated circuit as ones counter 23 and tens counter 25. 
Counter 102 has reset connections similar to those of 
the ones and tens counters except that reset control 
connection 103 is coupled from the digit 9 terminal of 
ones decoder 24. Thus receiver counter 102 counts the 
pulses from receiver 101 within each base time interval 
determined by counting the pulses general tec by pulse 
generator 22. 
The outputs of receiver counter (02 are coupled to 

the inputs of receiver decoder 04 which is preferably 
the same type of integrated circuit as ones decoder 24 
and tens decoder 26. The outputs of receiver counter 
102 are also coupled to quadruple bistable latch 106, 
which is preferably a type N7475 integrated circuit 
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8 
from Signetics. The binary coded inputs to latch 106 
input terminals A, B, C and D are coupled to the A, B, 
C, and D outputs of latch 106 when clock inputs 107 
and 108 are high. When the clock inputs change to low, 
the information that was present at the inputs to latch 
106 at the time the transition occurred is retained at 
the latch outputs until the clock terminals are again 
permitted to go high. The binary coded information 
from the output of latch 106 is coupled to the inputs of 
seven segment decoder 109, which is preferably a type 
N 7447 integrated circuit from Signetics. The outputs 
of decoder.09 drive a standard light emitting diode 
seven segment readout in such a manner as to display 
in decimal digit form the binary information at the in 
puts to decoder 109. 
Receiver decoder 104 couples its decoded count in 

formation to a series of latches, which then activate an 
alarm if the count and sequence has been correct. All 
alarm units within a given system are set to transmit 
and receive a predetermined pair of first digits. The 
third digit associated with each alarm unit within a sys 
tem is its own identification. As an example, the opera 
tion of the receiver circuit shown in FIG. 6 shall be de 
scribed in detail for the reception of a coded series of 
digits 6-4-1. 
When receiver 101 couples the first of the six pulses, 

representing the first digit, to counter 102, the input to 
NAND gate 32 (FIG. 3) from the receiver output also 
initiates pulse generator 22 and starts the counters 23 
and 25 and decoders 24 and 26 running in the transmit 
ter section. During the first base time interval, consist 
ing of the first ten pulses generated in the transmitter 
section, receiver counter 102 counts the six pulses first 
received by receiver 101 and couples this information 
to receiver decoder 104. The digit six output of de 
coder 104 is preset as an input to NAND gate 112, and 
the other input to NAND gate 112 is from the digit zero 
on tens decodcr 26 (FIG. 3). Since six pulses have been 
counted and decoded, the six output of receiver de 
coder 104 is high and since this is the first base time in 
terval, the digit zero from tens decoder 26 is also high; 
therefore, the output of NAND gate 112 is low and the 
output of inverter 113 is high. 
This high output from inverter 113 is an input to 

NAND gate 14. The input to NAND gate 114 from 
the receiver enable signal is high as shown at the output 
of NAND gate 33 in FIG. 3 when trip switch 36 is open. 
On the count of eight from ones decoder 24 (FIG. 3) 
all three inputs to NAND gate 114 are high so thc out 
put goes low. This output from NAND gate 1 14 is an 
input to the latch made up of NAND gates 116 and 
117. When the output from NAND gate 1 14, which is 
the input to NAND gate 1 17, goes low, the output of 
NAND gate 1 17 is latched high. The output of NAND 
gate 17 will remain latched high until the count of 90 
when the clock reset pulse resets the latch as an input 
to NAND gate 116. Thus the presence of the digit six 
has placed the first latch in condition for triggering the 
alarm. 
As stated, the input to NAND gate 118 from NAND 

gate 118 from NAND gate 1 17 will remain high until 
a count of 90. During the second base time interval, the 
input to NAND gate 1 18 from the digit one output of 
tens decoder 26 (FIC i. 3) is high, and if the proper 
count of four pulses is present at the digit four output 
of receiver decoder 104 in the second base time inter 
val, the third input to NAND gate 1 18 is high. If all 



3,909,826 
9 

three inputs to NAND gate 118 are high, its output is 
low, and the output of inverter 119 is high. This pro 
vides one high input to NAND gate 120, and a second 
high input is present from the receiver enable signal as 
at the first latch. The third input to NAND gate 120 5 
goes high on the count of eight from ones decoder 24 
(FIG. 3) which pulses the output of NAND gate 120 
low. This provides a low input to the latch consisting of 
NAND gates 121 and 122. When the input to NAND 
gate 122 goes low its input is latched high. Again, this 
high latch output will persist until the count of 90 from 
the clock reset pulse. At this stage both the conditions 
of a six in the first base time interval and a four in the 
second base time interval have been met. 
The latched-high output of NAND gate 122 is one 

input to NAND gate 123. The second input is from the 
digit 2 output of tens decoder 26 (FIG. 3) and this 
input is high during the third base time interval. The 
third input to NAND gate 123 is the output of OR gate 
125. This output will be high whenever a pulse count 
of one through six is present at the appropriate output 
of receiver decoder 104. In other words, one of the six 
usable code digits must be present in order to bring the 
output of OR gate 125 high. In the present example, 
during the third base time interval the digit one output 
of receiver decoder 104 is high and the output of OR 
gate 125 is high. Therefore, all three inputs to NAND 
gate 123 are high during the third time interval, and its 
output is low, making the output of inverter 124 high. 
Again, if the receiver enable signal from the output of 30 
NAND gate 33 (FIG. 3) is high, on a count of eight 
from ones decoder 24 (FIG. 3) all three inputs to 
NAND gate 126 arc high and its output is low. This low 
input to NAND gate 128 latches the output of NAND 
gate 128 high through the latch combination of NAND 
gates 127 and 128, until the count of 90 from the clock 
reset pulse. . 
When the output of NAND gate 128 is high this acti 

vates audio alarm 131. As long as a properly coded sig 
nal is received by receiver 101 the three sequential 
latches just described will reset and then relatch after 
each 90 count from the clock reset pulse. 
The visual display, indicating which of the alarm 

units in the system is transmitting, operates as follows. 
The output of NAND gate 127 is normally high and is 
an input to the latch made up of NAND gates 133 and 
134. This high input to NAND gate 133 makes its out 
put low. This output is coupled to the input blanking 
terminal of seven segment decoder 109. When the 
blanking input to seven segment decoder 109 is low, no 
output is displayed on the light emitting diode seven 
segment readout 111. When the output of NAND gate 
127 goes low, indicating a properly received alarm sig 
nal, then the output of NAND gate 133 latches high. 
The output of NAND gate 133 will remain high until 
the input to NAND gate 134 goes low and the input to 
NAND gate 133 from NAND gate 127 also returns 
high. The output of NAND gate 136, which is couplcd 
to the input of NAND gate 134, will be low only when 
both its inputs are high. The input to NAND gate 136 
from the output of NAND gate 127 will bc high only 
when no properly coded alarm signal has been re 
ceived, and the other input to NAND gate 136 will be 
high only during the fourth base time interval as desig 
nated by a high from the digit three of tens decoder 26 
(FIG. 3). The resultant operation of the blanking latch 
of NAND gates 133 and 134 is that when the latch con 

O 
sisting of NAND gates 127 and 128 activate alarm 131, 
the blanking signal is removed from seven segment de 
coder 109. During the interval from the 90 count of the 
clock reset input to NAND gate 127 to the time that 
the receiver latches relatch at about a 28 count, the 
latch consisting of NAND gates 133 and 134 maintains 
the blanking input to decoder 109 high so that the light 
emitting diode readout will persist. 
The output from NAND gate 128 is one input to 

NAND gate 137, and when it goes high, indicating a 
properly coded alarm signal, this input to NAND gate 
137 also goes high. A second input to NAND gate 137 
is from the digit two of tens decoder 26 (FIG. 3) which 
is high during the third base time interval. The third 
input to NAND gate 137 is from the digit 8 of ones de 
coder 24 (FIG. 3). Therefore, if there is an alarm sig 
nal, or high at the output of NAND gate 128, on the 
count of 28 all inputs to NAND gate 137 will be high 
and its output will be low, thereby making the output 
of inverter 138 high. This high output from NAND gate 
138 is coupled to the clock inputs 107 and 108 of qua 
druple bistable latch 106, allowing the binary coded in 
formation at the input to latch 06 to be transferred to 
its outputs. After the count of 28, the output of NAND 
gate 137 goes high and the output of inverter 138 goes 
low, thereby freezing the outputs of latch 106 with the 
count that was received at its inputs during the third 
base time interval. Since it was necessary for alarm 1.31 
to be activated in order to have all inputs to NAND 
gates 137 high to set latch 106, it can be seen that only 
the appropriate third code digit will be transferred to 
the outputs of latch 106 during the third base time in 
terval. 

In the operation of the alarm units in an alarm system 
as disclosed herein, the frequencies of the pulse genera 
tors in each unit must be set approximately the same 
since the base time intervals in the receive mode are 
determined by the pulse generator in the receiving unit. 

40 This condition is not critical, however, because only 
the digits one through six are transmitted, while the re 
ceiver latches check for a proper count in the receiver 
decoder 104 only after a count of eight has been 
reached in each base time interval established by the 
receiving unit's pulse generator. 
For the preferred decoders disclosed herein, a resis-- 

tor must be coupled from each decoder output to the 
five volt B+ supply. 

It can be seen that the present invention provides an 
alarm system wherein alarm units in the system are 
placed on different premises to be protected and each 
unit serves as an alarm receiver as well as an alarm 
transmitter without physical connections between the 
units. 

It can also be seen that the present invention provides 
an alarm system comprising a plurality of alarm units 
each of which is operable to transmit and receive 
uniquely coded alarm signals. 
While the invention has been illustrated and de 

scribed in detail in the drawings and foregoing descrip 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only 
the preferred embodiment has been shown and de 
scribed and that all changes and modifications that 
come within the spirit of the invention are desired to be 
protected. 
What is claimed is: 
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1. An alarm system comprising a plurality of alarm 
units remote from one another, each said alarm unit 
comprising: 
sensing means for dctccting an emergency condition; 
coding means coupled to said sensing means for pro 
ducing a coded electrical signal unique to said unit 

2. 

when said sensing means detects an emergency 
condition; 

a radio transmitter coupled to said coding means for 
transmitting a coded radio frequency signal which 
contains the information in said coded electrical 
signal, 

a radio receiver for receiving other coded radio fre 
quency signals from other of said plurality of alarm 
units in the alarm system; 

decoding means coupled to said radio receiver for 
decoding said received radio frequency signals; and 

display means coupled to said decoding means for in 
dicating the specific decoded radio frequency sig 
nals received. 

2. The alarm system of claim 1 in which each said 
alarm unit includes in its coding means; 
a pulsc generator; 
a first counting means coupled to said pulse genera 

tor for counting pulses produced by said pulse gen 
erator; and 

first latching means coupled to said first counting 
means for coupling a predetermined count of 
pulses from said pulse generator to said radio trans 
mitter. 

3. The alarm system of claim 2 in which each said 
alarm unit includes in its decoding means, 
second counting means for counting pulses coupled 
from said radio receiver; and 

second latching means coupled to said second count 
ing means for coupling predetermined counts of 
pulses to said display means. 

4. The alarm system of claim 3 in which said first 
counting means comprises a binary coded decimal 
ones-counter and decoder and a binary coded decimal 
tens-counter and decoder. 

5. The alarm system of claim 4 in which said second 
counting means comprises a binary coded decimal 
counter and decoder. 

6. The alarm system of claim 5 in which said binary 
coded decimal counters and decoders are integrated 
circuits. 

7. The alarm system of claim 2 in which said first 
latching means includes a plurality of pairs of NAND 
gates, the output of each NAND gate in each of said 
pairs being an input to the other NAND gate in each of 
said pairs. 

8. The alarm system of claim 3 in which said second 
latching means includes a plurality of pairs of NAND 
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gates, the output of each NAND gate in each of said 
pairs being an input to the other NAND gate in each of 
said pairs. 

9. The alarm system of claim 4 in which said first 
latching means includes a plurality of pairs of NAND 
gates, the output of each NAND gate in each of said 
pairs being an input to the other NAND gate in each of 
said pairs. 

10. The alarm system of claim 5 in which said second 
latching means includes a plurality of pairs of NAND 
gates, the output of each NAND gate in each of said 
pairs being an input to the other NAND gate in each of 
said pairs. 

11. The alarm system of claim 9 in which each of said 
pairs of NAND gates in said first latching means has in 
puts coupled from an output of said binary coded deci 
mal ones-decoder and an input of said binary coded 
decimal tens-decoder. 

12. The alarm system of claim 10 in which each of 
said pairs of NAND gates in said second latching means 
has inputs coupled from an output of said binary coded 
decimal ones-decoder, and an output of said binary 
coded decimal tens-decoder, and an output of said bi 
nary coded decimal decoder in said second counting 
C.S. 

13. The alarm system of claim 11 in which there are 
three of said pairs of NAND gates in said first latching 
means. 

14. The alarm system of claim 12 in which there are 
three of said pairs of NAND gates in said second latch 
ing means. . . 

15. The alarm system of claim 3 in which said pulse 
generator and said first counting means are activated 
by said radio receiver to produce outputs coupled to 
said second latching means, said outputs providing a 
time base for the input to said second latching means 
from said second counting means. 

16. The alarm system of claim 1 in which said display 
means includes an audio alarm and a light-cmitting 
diode readout. 

17. The alarm system of claim 5 in which said display 
means includcs an audio alarm and a light-emitting 
diode readout. 

18. The alarm system of claim 1 in which said sensing 
means also includes an intrusion detector switch. 

19. The alarm system of claim 1 in which said sensing 
means also includes a fire detector switch. 
20. The alarm system of claim 8 in which said first 

latching means includes a plurality of pairs of NAND 
gates, the output of each NAND gate in each of said 
pairs being an input to the other NAND gate in each of 
said pairs. 
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