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(57) ABSTRACT 

An event signal transmitter for use in an alarm system 
in which a number of similar transmitters are com 
monly connected on a single transmission line to a 
central office. The transmitter is programmable by 
means of switches to provide a plurality of modes of 
operation. Alarm and clear events are signaled to the 
central office by transmitting a predetermined number 
of rounds of a three digit code number set on a switch 
matrix. A closing sequence may be selectively em 
ployed to reduce undesirable transmission while the 
protected premises are being closed. An exit delay 
timer may also be used for this purpose. A line moni 
tor prevents simultaneous transmission by more than 
one transmitter and a hold out timing period for the 
monitor is dependent on the time of the occurrence of 
an event at the transmitter. An override function pre 
vents the transmitter from being indefinitely inhibited 
from transmitting. A test function is included to deter 
mine the condition of sensors before the transmitter is 
turned on. The power to all circuitry not needed to 
monitor the sensors or transmission line is turned off 
until an event signal is to be transmitted. 

25 Claims, 4 Drawing Figures 
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EVENT SIGNAL TRANSMITTER HAVING EVENT 
SIGNAL DISPLAYING MEANS 

BACKGROUND OF THE INVENTION 

The present invention relates generally to event sig- 5 
nal transmitters and more particularly to a class of 
transmitters commonly employed as burglar alarms in 
which a number of transmitters at different locations 
are commonly connected to a single transmission line, 
such as a dedicated telephone line, to a central office. 10 
The type of burglar alarm system in which the trans 

miter of the present invention is to be employed utilizes 
a number of series connected event signal transmitters 
at different locations, such as buildings, which are to be 
protected. Each of the transmitters is assigned a partic- 15 
ular code number and the occurrence of an event at a 
particular building is identified at the central office by 
the reception of that number. The type of event occur 
ring at the station is indicated by the number of times 
or 'rounds' that the code number is received. 20 
Typically, transmitters of this type are capable of 

transmitting signals indicative of only two events, i.e., 
an alarm condition or a clear condition. Convention 
ally, the alarm condition is indicated by the transmis 
sion of three rounds of the code number to the central 25 
office. The clear condition signal is variable and may be 
one or two rounds depending on the format of the par 
ticular system. 
For this type of transmitter, signaling to the central 

office is normally accomplished by alternately opening 30 
the series circuit through the telephone line and then 
shorting the telephone line to ground. However, de 
pending upon the particular system in question, the line 
may be opened first and then shorted or, alternately, 
shorted first and then opened. The choice in this matter 3 
is somewhat arbitrary and left to the preferences of the 
operators of the burglar alarm service. 
Further, in order to prevent defeating the alarm sys 

tem by turning the transmitter off, the quiescent or 
'off' state of the transmitter is a forced alarm condi 
tion which prevents further transmission of alarm or 
clear signals during business hours at the protected 
building. Schedules are set up so that alarm and clear 
signals received in the central office during particular 
times during the day such as opening the building or 
closing it after business hours will not be interpreted as 
an actual alarm or clear condition. 

In these instances, the owner of the building has no 
control over the alarm and clear signals transmitted 
during the opening of the building for business but, typ 
ically, does have some control over the signals to be 
transmitted during the closing of the building. For ex 
ample, the transmitter may be set to inhibit the trans 
mission of signals as the owner opens and closes the 
door as he leaves for the evening. When the building is 
closed, a single clear signal may then be transmitted. 
Any further break in the protective sensors would then 
result in the transmission of an alarm signal. Some in 
stallations provide for the transmission of an alarm sig 
nal only, without a subsequent clear signal, so that the 
alarm remains in effect even though the cause for the 
alarm may have been cleared. The type of operation of 
a particular transmitter is dependent upon the desires 
of the owner of the building to be protected and the 65 
supplier of the alarm service. 
Additionally, during the opening and closing hours, 

a number of transmitters may attempt to transmit sig 

45 

SO 

55 

40 

2 
nals at the same time to the central office. Thus, some 
means can be provided for monitoring the telephone 
line and suppressing transmission from contending 
transmitters until the line was again open. For example, 
some transmitters in the prior art sense the cessation of 
line activity and begin transmitting a predetermined 
time period after that cessation. However, if all the 
transmitters use the same predetermined time period 
there is a chance that a number of transmitters will 
begin transmitting at the same time and only the inher 
ent randomness of actual timing circuits is relied upon 
to prevent simultaneous transmission by two transmit 
ters. 

Prior to the present invention, transmitters for use in 
alarm systems such as described above typically em 
ployed a plurality of relays and other electromechan 
ical actuators together with cam switches driven by an 
electric motor for generating the coded switch closures 
to transmit the particular transmitter's code number. 
As will be appreciated, providing a transmitter for a 
particular station involved assembling a number of in 
dividual parts such as code wheels for the cam switches 
and the like. Further, such transmitters practically had 
to be designed for the particular system in which it was 
to be employed because of the varying methods of op 
eration of the suppliers of the alarm services. Thus, 
such transmitters, as a practical matter, were not inter 
changeable between systems and a manufacturer of 
transmitters had to provide a number of different trans 
mitter configurations to suit the preferences of the sys 
tem suppliers. 
Thus, there has long been a need for a transmitter for 

use in alarm systems of the type described which could 
be used in a number of different alarm system formats 
withou the necessity of making extensive modifications 
to the transmitter to suit the needs of a particular sys 
te. 

SUMMARY OF THE INVENTION 

The event signal transmitter of the present invention 
provides a single transmitter configuration which may 
be utilized in a plurality of different alarm system for 
mats. The transmitter of the invention may be prepro 
grammed to simulate the operation of a number of dif 
ferent transmitters which formerly had to be individu 
ally designed and assembled. 
The type of operation desired may be preset by 

means of a number of switches on the transmitter. 
Thus, in a presently preferred embodiment of the in 
vention, a switch matrix is provided on which the code 
number for the particular station may be set. The code 
number for the station may then be readily changed by 
merely changing the switch settings. Further, a ground 
open sequence switch is provided for simply changing 
the sequence of grounding and opening the telephone 
line for a particular application. Another switch allows 
easily changing the clear signal to either one or two 
rounds. 
A mode section switch is provided for easily setting 

the transmitter to operate in three common formats. 
Additionally, an optical timer with a nominal period of 
one minute may be employed to inhibit the transmis-, 
sion of any signals while the building is being closed. 
The transmitter of the present invention also includes 

a line-monitoring means which utilizes a hold out tim 
ing unit which depends for its basic timing period on 
the time an event occurs at the transmitter and not the 
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cessation of line activity. Thus, the random occurrence 
of events at the transmitter determines when a particu 
lar transmitter will attempt to transmit event signals. 
The operation of the timing unit is such that contending 
transmitters normally transmit in the order in which the 
events occurred. An override function is also provided 
to begin transmitting regardless of line activity to pre 
vent defeating the transmitter's operation by jamming. 
The alarm transmitter of the invention further in 

cludes a novel sensor input arrangement in the form of 
a bridge circuit utilizing feedback to provide a toggle 
type action when an alarm condition exists to provide 
positive transmitter reaction to that condition. A test 
function is provided to check the condition of the sen 
sors prior in turning on the transmitter. 
A controlled power system is employed in the trans 

mitter which supplies power only to the sensor and line 
monitoring circuitry except when an event signal is to 
be transmitted. Thus, the quiescent power drain is 
greatly reduced. 
Thus, the transmitter of the invention is very versatile 

in that a single transmitter configuration may be uti 
lized in a number of different alarm systems by setting 
a number of switches. The alarm transmitter further in 
corporates a novel line contention system providing 
randomness of contention of the various transmitters 
for the single telephone line and quiescent power is 
conserved by turning on transmitting circuitry only 
when needed. The sensors are connected in a positive 
toggle type circuit and a test function is provided to 
check the condition of the sensors prior to turning on 
the transmitter, 

DESCRIPTION OF THE DRAWINGS 

FIG 1 is a block diagram of the event signal transmit 
ter of the invention; 
FIG. 2 is a combined schematic, logic and block dia 

gram of the transmitter; 
FIG. 3 is a combined logic and block diagram of the 

line monitor and hold out timer incorporated in the 
transmitter; and 
FIG. 4 is a combined schematic and logic diagram of 

the switch matrix and digit code and digit sequence 
counters incorporated into the transmitter. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning now to the drawings, and particularly FIG. 
1 thereof, the presently preferred embodiment of the 
event signal transmitter of the invention is intended to 
transmit alarm and clear signals to a central office via 
a dedicated telephone line 10 in response to alarm and 
clear conditions at the premises, such as a building, 
where the transmitter is installed. In operation, one or 
a plurality of conventional sensors 11 may be con 
nected to the transmitter to sense alarm and clear con 
ditions. The sensors 11 are connected to a control logic 
section 12 which determines whether an alarm or a 
clear event signal is to be transmitted in reponse to 
sensed alarm or clear conditions. 
Since a device such as a burglar alarm operates for 

considerable periods of time in a quiescent condition, 
the transmitter of the invention employs a controlled 
power supply 15 which is activated by the control logic 
section 12. All of the circuitry within the transmitter 
which is not needed to perform the functions of the 
control logic section 12 or to monitor the telephone 
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4 
line 10 are powered by the controlled power supply 15. 
When the control logic section 12 determines that an 

event signal is to be transmitted, the controlled power 
supply 15 is activated and supplies power to an event 
signal generator 16 and a hold-out timer 18. As briefly 
described above, the hold-out timer 18 monitors the 
telephone line 10 and if there is line activity, the timer 
generates a signal which is applied to the event signal 
generator 16 to inhibit the transmission of the event 
signal until the line activity ceases. If there is no line ac 
tivity, the event signal generator 16 transmits the event 
signal over the telephone line 10 and then generates a 
signal which deactivates the controlled power supply 
15. Thus, following the transmission of an event signal, 
the transmitter goes back to its quiescent condition 
until another event signal is to be transmitted. 
Turning now to FIG. 2, the great variety of possible 

conventional sensors will be herein represented by a 
pair of foil strips 22 and 24. In general, any sensors may 
be used but, for the particular preferred embodiment 
illustrated in the drawings, the clear condition of any 
sensor is generally represented by a closed electrical 
circuit and the alarm condition as an open electrical 
circuit. 

In the illustrated embodiment, the foil strips 22 and 
24 are placed in opposite legs of a bridge circuit 14 so 
that the two strips may function independently. The leg 
of the bridge 14 containing the foil strip 22 also has two 
resistors R1 and R2 in series with the strip. The legs of 
the bridge circuit 14 containing foil strip 24 also in 
cludes a series resistor R3. The two remaining legs of 
the bridge contain resistors R4 and R5, respectively. In 
accordance with conventional bridge circuit tech 
niques, a dc voltage V is applied to a first bridge junc 
tion point 26 and the second opposite junction point 28 
is connected to ground 30. The values of resistors R1 
through R5 and the foil strips 22, 24 are such that the 
voltage between the two remaining opposite junction 
points 32 and 34, respectively, is substantially zero for 
the clear condition. The voltage between the junction 
points 32, 34 is sensed by the base emitter circuit of a 
transistor Q1. The collector of transistor O1 is con 
nected to V through the series voltage divider includ 
ing the resistors R6 and R7 and the junction point of 
these resistors is connected to the base of another tran 
sistor O2. The emitter of transmitter O2 is connected 
to V and its collector is connected through a resistor 
R10 to ground 30. 

It can be seen that, in a quiescent condition, the volt 
age applied to the base-emitter circuit of transistor Q1 
is substantially zero resulting in very little collector cur 
rent. Thus, the voltage at the junction of the resistors 
R6 and R7 is substantially V. As the emitter of transis 
tor Q2 is connected to V, and its base is substantially 
at a voltage level equal to V, very little current flows 
in its base-emitter circuit also resulting in very collector 
current which leaves the collector of transistor O2 sub 
stantially at ground potential. 
Should either of the foil strips 22, 24 be open cir 

cuited, indicating an alarm condition, the bridge be 
comes unbalanced and transistor O1 is turned on re 
sulting in a voltage drop at the junction of resistors R6 
and R7. The simultaneous voltage drop at the base of 
transistor Q2 also turns on that transistor driving its 
collector voltage toward V. Thus, it can be seen that 
an alarm condition is represented by a voltage rise at 
the collector of transistor O2. 
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The voltage rise at the collector of transistor Q2 may 
be alternatively generated by means of a tamper switch 
SW1 which connects the base of transistor Q2 to 
ground through a resistor R11. The tamper switch SW1 
is situated within the housing of the transmitter so that 
any attempt to open the housing results in closure of 
the switch. 
The remaining portions of the transmitter circuitry 

are made up of conventional logic devices which are: 
illustrated in the drawing in their functional form. 
Thus, it will be understood that, for clarity, power lines 
have not been shown. Furthermore, it should be under 
stood that many alternative logical configurations are 
possible. 
The main sensor input to the control logic section 12 

shown in FIG. 1 is a NOT OR gate 36 with the clear 
condition of the sensors being defined as a high first 
input 38. As described above, in the clear condition, 
the collector of transistor O2 is substantially at ground 
potential so an inverter 40 is used to generate the high 
input. The clear condition also requires a high second 
input 42 to the NOT OR gate 36 which is supplied by 
connecting the second input through a resistor R12 to 
Vcc. 
The two high inputs 38, 42 to NOT OR gate 36 pro 

duce a low output which is applied to the input of an 
inverter 44 resulting in a high output from the inverter. 
The high output of the inverter 44 is connected through 
a feedback resistor R13 to the input 38 to NOT OR 
gate 36. It will be appreciated that the feedback resistor 
R13 results in the logical form of a threshold device in 
that the signal fed back through resistor R13 reinforces 
the signal at the input 38 to NOT OR gate 36. To fur 
ther increase the threshold type of operation of the 
input portions of the transmitter, the output of NOT 
OR gate 36 is connected through a resistor R14 to the 
junction point 34 of the bridge. Thus, it can be seen 
that as the output of NOT OR gate 36 goes high in re 
sponse to an alarm condition, the high voltage is cou 
pled through resistor R14 to the base of Q1 to reinforce 
its base emitter current. 

It can be seen that for the clear condition, the output 
of inverter 44 is high while in the alarm condition, the 
output of NOT OR gate 36 is high. Therefore, a high 
at the output of NOT OR gate 36 will be designated as 
alarm condition signal and a high output at inverter 44 
will be designated as a clear condition signal. 
One of the specifications for a transmitter of this type 

is that the same signal cannot be transmitted twice in 
a row. Therefore, in order to determine whether an 
alarm condition signal or a clear condition signal 
should be transmitted, it is necessary to know which 
signal was transmitted last. This knowledge is stored in 
a “late sent" R-S flip-flop F-F, in which a high Q output 
indicates that an alarm signal was last sent and a high 
O output indicates that a clear signal was last sent. The 
alarm and clear signals are logically combined in a pair 
of control AND gates 46 and 48 to determine if a signal 
is to be transmitted. Thus, the output of NOT OR gate 
36 is connected to a first input 50 of the alarm AND 
gate 46 and the Q output of last sent flip flip F-F is 
connected to a second input 52 to the gate. It can be 
seen that when there is an alarm signal and a clear was 
last sent, both the inputs 50 and 52 to alarm AND gate 
46 will be high producing a high output indicating that 
an alarm signal is to be transmitted. Similarly, the out 
put of inverter 44 is connected to a first input 54 to 
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6 
clear AND gate 48 and assuming that mode switch 
SW2, to be explained later, is in the A or B mode posi 
tion, the Q output of last sent flip-flop F-F is con 
nected to a second input 56 to the gate. Thus, when a 
clear signal is present and an alarm signal was last sent, 
the two inputs 54 and 56 to clear AND gate 48 are both 
high and, assuming that a third input 58 to the gate is 
also high, the output of the gate will then be high indi 
cating that a clear signal is to be sent. 
Both of the outputs from the alarm and clear AND 

gates 46, 48, respectively, are connected to the inputs 
to an OR gate 60 so that if either an alarm or clear sig 
nal is to be transmitted, the output of OR gate 60 will 
be high. The output of OR gate 60 is connected to one 
input 62 of an AND gate 64 and assuming that a second 
input 66 to the gate is also high, the output of AND 
gate 64 is also high and is applied to the set input 68 of 
a power R-S flip-flop F-F. The set input 68 causes the 
O output of the power flip-flop F-F, to go high which 
turns on the controlled power supply 15. 
When the controlled power supply 15 is turned on, 

all of the remaining circuitry is powered through line 
72 and set to initial conditions by means of a pulse C 
generated on a line 74 through a capacitor C 
connected to power line 72. In particular, a clock 76 is 
turned on and supplies clock pulses to a conventional 
MOD-3 counter 78 which has been turned on and set 
to an initial sate by the pulse C. The MOD-3 counter 
78 and conventional associated circuitry supplies alter 
nating outputs on lines 80 and 82 which are applied to 
first inputs to a pair of AND gates 84 and 86. The AND 
gates 84 and 86 are enabled at their second inputs by 
enabling line 88. By convention, a long space is gener 
ated before numbers are transmitted on the line. Fol 
lowing the long space, enabling line 88 is made high in 
a manner to be described below and the alternating 
outputs 80 and 82 of the MOD-3 counter 78 activate 
a pair of relays 90 which open and short the telephone 
line as described above. 
To generate the space, the clock pulses on line 77 are 

applied to a first input 92 to an AND gate 94 enabled 
by the high Q output of a space enable R-S flip-flop 
F-Fs. The clock pulses are fed through AND gate 94 to 
a space counter 98 initially set to zero by a pulse C. As 
will be described more fully below, the space counter 
98 can count either a long space or a short space, the 
long space being enabled by a first digit signal on a line 
100 from a digit sequence counter 102 which is set to 
the first digit position by pulse C. Therefore, clock 
pulses are fed to the space counter 98 until the long 
space count is completed, at which time a reset signal 
is generated by the counter on line 104 and applied to 
the reset input to the space enable flip-flop F-F. The 
resetting of flip-flop F-Fa disables AND gate 94 and 
causes the O output of the flip-flop to go high generat 
ing a count enable signal which enables AND gates 84 
and 86 via line 88 to permit the alternating outputs 80 . 
and 88 from the MOD-3 counter 78 to activate the re 
lays 90. 
The count enable signal also enables an AND gate 

106 permitting clock pulses to be fed to a digit code 
counter and switch matrix 106. As will be more fully 
described below, the digit code counter is a four bit bi 
nary counter initially set to zero by pulse Ca. A space 
enable signal will be generated on line 108 following a 
first digit count which was preset on the switch matrix. 
The digit code counter and switch matrix 106 is con 
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trolled by a digit sequence counter 102 so that three 
separate digits may be counted for each "round' of 
transmission. Therefore, as clock pulse are supplied to 
the digit code counter 106, the relays 90 are being al 
ternatively activated to open and short the telephone 
line 10. A ground-open sequence switch SW3 is pro 
vided so that the sequence may be reversed for particu 
lar applications. 
When the digit code counter 106 reaches the first 

preset digit, a space enable signal is generated on line 
108 and applied to the set input of the space enable 
flip-flop F-F and the high Q output again enables AND 
gate 94 allowing clock pulses to enter the space 
counter 98. As the Q output of the space enable flip 
flop F-Fa goes high, the O output goes low disabling 
AND gates 106, 84 and 86. The Q output of the space 
enable flip-flop F-F is also applied over a line 110 to 
the digit code counter 106 to reset the counter to zero 
and through a line 112 to the digit sequence counter 
102 to increment that counter to the second digit posi 
tion. As the first digit signal is no longer present, the 
space counter counts only a short space before reset 
ting the space enable flip-flop F-F as described above. 
The second digit signal from the digit sequence counter 
then enables the switch matrix so that counter 106 
counts up to the second digit while the relays 90 are 
again activated. 
The sequence is again repeated for the third digit and 

when the digit code counter 106 reaches the third digit 
count, the space enable signal generated on line 108 is 
applied to one input of an AND gate 112 which is en 
abled at its second input by the third digit signal. The 
output of AND gate 112 increments a round counter 
114 previously set to zero by pulse C. The digit se 
quence counter 102 is a MOD-3 counter and the 
counter cycles back to the first digit signal which en 
ables the space counter 98 to count a long space be 
tween the first and second rounds. The number of 
rounds to be transmitted depends on whether an alarm 
or clear signal was last sent and on the position of a 
clear signal selector switch SW. 
Following the transmission of the second round, the 

round counter 14 is incremented to the second round 
position, the second round signal being applied to one 
input 116 of an AND gate 118 in the example of FIG. 
2. The enabling input 120 to AND gate 118 is from the 
alarm sent signal which is assumed to be low at this 
time for this example. Thus, the output of AND gate 
118 remains low which permits the third round to be 
transmitted. 
Following the transmission of the third round, the 

round counter 114 is incremented to the third digit po 
sition which is connected to the set input of the last sent 
flip-flop F-F, and the resulting high Q output is an 
alarm last sent signal, as discussed above. The third 
roun signal is also applied via a line 119 to a first input 
120 to an OR gate 122, the high output of which resets 
the power flip-flop F-F, turning off the controlled 
power supply 15. 
Thus, an alarm signal has been transmitted to the 

central office and the last sent flip-flop F-F has been 
set to generate an alarm last sent signal enabling the 
clear AND gate 48 and disabling the alarm AND gate 
46. Now, the only signal which can be transmitted next 
is a clear signal. 
When the power flip-flop F-F, is reset, the Q output 

activates a conventional one shot time delay circuit 124 
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8 
which in turn generates a high output on line 126 which 
is connected to one input to a NOR gate 128 causing 
the enabling second input of AND gate 64 to go low for 
the time period of the one shot time delay circuit. 
Therefore, even if the alarm condition had been cor 
rected to a clear condition during the time the alarm 
was being transmitted, the power flip-flop F-F cannot 
be immediately turned on again to transmit the signal. 
Therefore, the telephone line 10 is inactive for the time 
delay period permitting another transmitter in the sys 
tem to begin transmitting. Thus, a single transmitter 
cannot dominate the telephone line 10 when there is a 
continued progression of alarm and clear conditions. 
The sequence of operation for the transmission of a 

clear signal is similar to that described above for the 
transmission of an alarm signal. The alarm last sent sig 
nal from the Q output of the last sent flip-flop F-F 
enables the clear AND gate 48 and the power flip-flop 
F-F is set as described above. One or two rounds of the 
code number are then transmitted depending upon the 
setting of the clear signal selector switch SW. 
From the above description, it can be seen that an 

alarm or a clear signal will be transmitted whenever the 
correct logical conditions are satisfied. It will be appre 
ciated that, if the transmitter is left in this operating 
mode continuously, alarm and clear signals will be 
transmitted continuously throughout the business day 
as, for example, doors are opened and closed. As this 
is an undesirable condition, the transmitter is provided 
with a control switch SW which has ON, TEST and 
OFF positions. In the OFF position, the control switch 
SWs grounds the second input 42 to the NOT OR gate 
36 forcing it into a low condition which generates an 
alarm signal at the output of NOT OR gate 36. Thus, 
the OFF condition for a transmitter of the type de 
scribed is a forced alarm condition. Typically, when 
this forced alarm condition is detected at a central of 
fice at the opening time for a particular premises, the 
alarm signal is not interpreted as an actual alarm. Fur 
ther, it will be appreciated that as a person enters a 
building during the opening hours, a number of alarm 
and clear signals may be transmitted as the person trig 
gers the various sensors in the process. Thus, when a 
final alarm is received, it is interpreted as a transmitter 
in the OFF position. 
When the building is to be closed for the day, the 

control switch is first turned to a test position which 
grounds the cathode of a light emitting diode 130 
which serves as a display device. The anode gate of the 
diode 130 is connected to the output of a driver ampli 
fier 132 whose input is the output of inverter 44, If all 
of the sensors are operating properly, a clear condition 
should exist and the light emitting diode 130 should be 
lighted. 

It should be noted that when the control switch SW 
is turned to the test position, the NOT OR gate 36 is no 
longer forced into the alarm condition. If the diode 130 
indicates that all the sensors are operating correctively, 
the control switch SWs is then turned to the ON posi 
tion. If the operation of the transmitter is not modified, 
a clear signal would be transmitted when the transmit 
ter is turned on. It should als be noted that someone 
leaving the building through a door would cause the 
transmission of an alarm signal when the door was 
opened followed by a clear signal as the door was 
closed. While the transmission of these signals is ac 
ceptable for some systems, other systems require that 
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only a single clear signal be transmitted as the building 
is closed for the day. For some systems, the closing 
clear signal is the only one permitted and an alarm sig 
nal cannot be cleared thereafter. Therefore, in the 
presently preferred embodiment of the transmitter, 
three selectable modes are provided for these most 
common types of operation. Modes A, B or C may be 
selected by means of a mode switch SW. 

In mode A, the operation of the transmitter is as de 
scribed as above and every alarm and clear signal is 
transmitted. In mode B, a closing sequence of events is 
provided in which the initial clear signal generated 
when the control switch SW is turned to the ON posi 
tion is inhibited as well as the alarm signal when a door 
is opened. Only the clear signal generated when the 
door is closed is transmitted. Following the closing se 
quence, any subsequently generated alarm or clear sig 
nals will be transmitted. 

In mode C, the closing sequence is also provided. 
However, following the closing sequence, the transmit 
ter is conditioned to transmit only a single alarm condi 
tion. Subsequently generated clear signals are not 
transmitted. 
The closing sequence is provided by means of a clos 

ing sequence R-S flip-flop F-F, with its high Q output 
serving to enable the third input 58 of the clear AND 
gate 48 in the B and C modes through the first section 
133 of mode switch SW. In the A mode, the enabling 
input 58 is connected through a first section 133 of the 
mode switch SW to the TEST position of control 
switch SWs. The set input of the closing sequence flip 
flop F-F is connected to V through resistor R14 and 
so is normally high generating a high Q output which 
enables a clear AND gate 48. The reset input to the 
closing sequence flip-flop F-F is connected to the out 
put of inverter 44 and therefore receives the clear sig 
mals. When the control switch SW is turned to the 
TEST position, the set input to the closing sequence 
flip-flop F-F, is grounded allowing the clear signal to 
reset the flip-flop. The O output of flip-flop F-F is then 
low inhibiting the clear AND gate 48. When the control 
switch SW is then turned to the ON position, both of 
the set and reset inputs to the closing sequence flip-flop 
F-F are high resulting in no change in the outputs of 
the flip-flop. The clear signal which would normally be 
transmitted at this point is thereby inhibited. When the 
door is then opened, the generated alarm signal cannot 
be transmitted because an alarm was last sent. The out 
put of inverter 44 is low permitting V to set the clos 
ing sequence flip-flop F-F, to enable the clear AND 
gate 48. Then, when the door is closed, the clear signal 
is again generated and all the inputs 54, 56 and 58 to 
clear AND gate 48 are high to start transmission of the 
clear signal. 
To prevent transmission of any clear signals except 

the one of the end of the closing sequence in mode C, 
an auxiliary external output R-S flip-flop F-Fs is used. 
In Mode C, the Q output of flip-flop F-Fs is connected 
through the second switch section of mode switch SW, 
to the second input 56 of the clear AND gate 48. When 
the control switch SW is moved from the OFF position 
to the TEST position, the set input to the external out 
put flip-flop F-F is connected through resistor R12 to 
V setting the flip-flop. The reset input to flip-flop F-Fs 
is connected to the clear last sent signal at the O output 
of the last sent flip-flop F-F, which is low until the clear 
signal is transmitted. Following the closing sequence, 
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10 
the single clear signal is transmitted resetting the last 
sent flip-flop F-Fi and resetting the external output flip 
flop F-Fs via line 135. The Q output of flip-flop F-F is 
then low inhibiting any further transmission of clear 
signals. 
The Q output of external output flip-flop F-Fs is con 

nected to one input gate of an external output AND 
gate 134 with the other input to AND gate 134 being 
connected to the alarm last sent signal. Therefore, fol 
lowing the transmission of an alarm signal, an external 
output signal will appear on line 136 which may be 
used to turn on a bell or other type of alarm in the 
building. 

It will be appreciated that the closing sequence in 
modes B and C inhibits transmission of only a single 
clear signal followed by an alarm signal. If the person 
closing the building has to go through only one sensor, 
such as that on the door, the closing sequence is suffi 
cient. However, if the person closing the building has 
to go through a number of different sensors, each of 
which produces an alarm and clear condition, the clos 
ing sequence is satisfied afer the first sensor is encoun 
tered and all subsequent alarm and clear signals will be 
transmitted. To prevent this, an optional auxiliary exit 
delay timer 138 may be provided. When the control 
switch SWs is turned to the ON position, the exit delay 
timer is activated through line 140 and generates an in 
hibiting output which is connected to a second input 
142 to NOR gate 128. The AND gate 64 is thus inhib 
ited and the power flip-flop F-F cannot be set. In the 
presently preferred embodiment of the invention, the 
exit delay timer provides the inhibiting signal for a 
nominal 60 seconds which is sufficient time to permit 
someone to leave the building. With the exit delay 
timer 138 in operation, any number of alarm and clear 
signals can be generated, none of which will be trans 
mitted. Presumably, after the building is closed, a clear 
condition exists and when the exit delay timer 138 goes 
off and AND gate 64 is again enabled, the clear signal 
will be transmitted. The configuration of the exit delay 
timer is conventional and any of a wide variety of tim 
ing circuits may be utilized. 
Turning now to FIG. 3, the hold out timer 18 which 

monitors the telephone line 10 is shown in detail. The 
telephone line 10 is connected to an active filter 144 of 
conventional design which filters out substantially all 
signals on the telephone line except the relatively low 
frequency open and shorting signals of another similar 
transmitter on the line. When such activity is sensed, 
the active filter triggers a Schmidt trigger 146 which 
generates a line-active signal which is applied to an in 
verter 148 which then has a low output. Due to the time 
spaces between transmitted digits, a temporary cessa 
tion of line activity may not mean that transmission is 
complete. Therefore, a 6 second time delay is provided 
as represented by capacitor C2 before the line-open sig 
nal as represented by a high at the output of inverter 
148 is again generated. 
As was briefly stated above, hold out timers in the 

prior art used the cessation of line activity as the basic 
starting time and if all the transmitters had the same 
basic timing circuit, theoretically, all of the transmitters 
contending for the line would try to begin transmitting 
at the same time. In the hold out timer of the present 
invention, the basic starting time is keyed to the occur 
rence of an event at the transmitter and not to the state 
of the telephone line 10. Thus, an auxiliary hold out 
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timer clock 150 is provided which, for the presently 
preferred embodiment, has a basic clock period of 10 
seconds. The clock 150 feeds a conventional four bit 
binary counter 152. The clock 150, counter 152 and 
associated logic circuitry are all powered by the con 
trolled power supply 15. Assuming that there is no ac 
tivity on the line, when the controlled power supply 15 
is turned on, the pulse C is applied to all flip-flops 
within the counter 152 to reset the counter to zero. The 
pulse C is also applied to the reset input of a time delay 
R-S flip-flop F-Fs thereby causing a low Q output. Pulse 
C is further applied to the reset input of a clock inhibit 
R-S flip-flop F-F, tending to cause the Q output of the 
flip-flop to go high as a main clock inhibit signal. How 
ever, the pulse C is also applied to one input of an 
AND gate 154, the gate being enabled by the line-open 
signal at the output of inverter 148. The then high out 
put of AND gate 154 is applied to one input of an OR 
gate 156 whose output sets the clock inhibit flip-flop 
F-F. The generation of the output of OR gate 156 is 
delayed for a short time period by means of a capacitor 
Ca connected from the output of AND gate 154 to 
ground 30. Thus, while the pulse C starts to reset the 
clock inhibit flip-flop F-F, the delayed clock pulse C 
at the output of OR gate 156 immediately tends to set 
the flip-flop back again. Thus, if there is no line activ 
ity, the main clock inhibit signal is not generated and 
transmission of the event signal proceeds as described 
above. 

If there should be line activity when the controlled 
power supply 15 is turned on, the output of inverter 
148 is low and AND gate 154 is inhibited. Therefore, 
pulse C cannot set the clock inhibit flip-flop F-F, and 
the main clock inhibit signal is generated to prevent the 
main clock 76 from starting. As the transmission of sig 
nals is dependent on the operation of the clock 76, 
event signals cannot be transmitted. 
As noted above, the basic clock period for the hold 

out timer clock 150 is ten seconds and after two clock 
periods, or 20 seconds, the second flip-flop in counter 
152 will have a high Q output which is applied to the 
set input 158 of the time delay flip-flop F-Fs. The then 
high O output from flip-flop F-F is applied to one 
input of an AND gate 160. A second input to AND gate 
160 is the output of inverter 148 which may or may not 
be high depending on the condition of the telephone 
line 10. A third input to AND gate 160 is the clock 
pulse from clock 150 itself. Thus, it can be seen that if 
the line activity ceases after the time delay of 20 sec 
onds, the output of inverter 148 will then go high but 
the AND gate 160 cannot develop an output signal 
until the next clock pulse from clock 150. Therefore, 
the basic hold out time is still controlled by the occur 
rence of the event which started the clock 150. There 
fore, after the expiration of the 20 second time delay 
and the occurrence of a line-open signal from inverter 
148 and a clock pulse from clock 150, AND gate 160 
develops a high output which is applied through OR 
gate 156 to the set input of the clock inhibit flip-flop 
F-F. The main clock inhibit signal then goes low en 
abling clock 76 to start and the transmission of event 
signals is as described above. 

If a line-active signal remains due to some extraordi 
nary activity on the line such as jamming or interfer 
ence, transmission is positively started when a count of 
16 is reached by counter 152. At that time, the high Q 
of the last flip-flop in the counter 152 is connected 
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through a capacitor Cs to OR gate 156 to the set input 
of the clock inhibit flip-flop F-F. Thus, the transmitter 
will begin transmitting at the end of 80 seconds regard 
less of the state of the telephone line 10. 
Turning now to FIG. 4, the digit code counter and 

switch matrix 106, the digit sequence counter 102 and 
the space counter 98 and its associated logic circuits 
are shown in detail. The digit code counter 106 is a 
conventional four bit binary counter 164. The switch 
matrix includes three sets of switches 166, 168 and 
170, respectively, corresponding to the three digit ca 
pability of the illustrated embodiment of the transmit 
ter. Each set of switches 166, 168 and 170 includes 
four switches. The pole terminal of each switch can be 
connected to either the O output of a flip-flop in the 
counter 164 or directly to controlled power through a 
series resistor R15. 
The pole terminals of each set of switches 166, 168 

and 170 are all connected as inputs to associated AND 
gates 172,174 and 176, respectively. Each of the AND 
gates 172, 174 and 176 have first, second and third 
digit enabling lines 100, 180 and 182, respectively, 
connected to the digit sequence counter 102. When the 
switches within a particular set are set to the Q outputs 
of the flip-flops in counter 164, it can be seen that all 
of the inputs to the associated AND gate will be high 
only when the appropriate O outputs of the flip-flops in 
counter 164 are high. Thus, any four bit binary digit 
can be set on the switches and when the counter 
reaches that four bit binary number, the associated 
AND gate will generate a high output if properly en 
abled. 

Signals on enabling lines 100, 180 and 182 are gener 
ated by a digit sequence counter 102 which includes a 
pair of J-K flip-flops F-Fs and F-F. The flip-flops F-F 
and F-F are conventionally connected as a MOD-3 
counter and appropriate outputs from flip-flops F-Fs 
and F-F are conventionally combined by AND gates 
184, 186 and 188 to generate the first, second and third 
digit enabling signals on lines 100, 180 and 182, respec 
tively. As is true with all of the logic circuitry in FIG. 
4, the flip-flops F-F and F-F are under controlled 
power and are reset to an initial state by the pulse C 
which is applied to the flip-flops through an inverter 
190 which normally maintains the K input to flip-flop 
F-F in a high condition. 
Because the digit sequence counter 102 is not under 

main clock control, if the counter should happen to get 
into its fourth state because of a noise pulse, for exam 
ple, there would be no way to trigger the counter out 
of that state. Therefore, an auxiliary NAND gate 192 
is provided to detect when the counter 102 is in that 
fourth state and to generate a signal on line 194 to trig 
ger the counter out of that state. 
As briefly described above, the space counter 98 pro 

vides a long space between rounds and a shorter space 
between digits. The counter 98 includes a pair of J-K 
flip-flops F-Flo and F-Fi connected to produce an out 
put signal after two clock pulses for the short space and 
to produce an output pulse after four clock pulses when 
enabled for the long space. 
Thus, when transmission is to begin, a long space is 

transmitted prior to the transmission of digits. The 
pulse C conditions the digit sequence counter 102 so 
that the first digit enabling line 100 is high. The first 
digit enable signal is also applied to the J input of flip 
flop F-F in the space counter and to one input of a 
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NAND gate 196. The NAND gate 196 controls an 
AND gate 198 which receives strobing pulses from the 
Q output of flip-flop F-Fi through a capacitor C. The 
output of AND gate 198 is connected to the reset input 
of the count space flip-flop F-Fs. Flip-flop F-F 
generates a space enable signal at its Q output which 
enables the AND gate 94 to permit clock pulses online 
92 to reach the trigger input of flip-flop F-F. Flip-flop 
F-Flo is connected so that it changes its state on each 
clock pulse so that on the second clock pulse, a strob 
ing pulse is sent to AND gate 198. However, that sec 
ond clock pulse also changes the state of flip-flop F-F 
and its Q output, combined with the first digit enable 
signal at NAND gate 196 produces an inhibiting signal 
at AND gate 198 preventing the strobing pulse from 
reaching the round space flip-flop F-Fs. At the fourth 
clock pulse, the strobing pulse is again delivered to 
AND gate 198 and flip-flop F-Fi changes state again 
removing the inhibiting signal from AND 198 so that 
the pulse is delivered to the reset input of the round 
space flip-flop F-Fs. A round enable signal is then gen 
erated at the O output of flip-flop F-Fa and the low Q 
inhibit AND gate 92 stopping clock pulses from reach 
ing the space counter. 
The round enable signal enables the AND gate 106 

which permits clock pulses on line 77 to enter the digit 
code counter 164 to count up to the digit set on the first 
set of switches 166. When all of the inputs to AND gate 
172 are high, an output is generated which is connected 
through an OR gate 200 to the set input of the round 
space flip-flop F-F via line 108, as described above. 
The generated space enable signal then enables AND 
gate 94 permitting the next space to be counted by 
space counter 98. 

It should be noted that the round enable signal is con 
nected to the trigger inputs of the flip-flops F-Fs and 
F-F in the digit sequence counter and when the round 
enable signal goes from its high to low state, the flip 
flops are clocked to permit the generation of the sec 
ond digit enable signal on line 180. Thus, the first digit 
enable signal on line 100 is turned off which in turn 
conditions the flip-flop F-F, and NAND gate 196 so 
that AND gate 198 cannot be inhibited. Thus, it can be 
seen that the strobing pulse will be delivered through 
gate 198 at the end of the second clock pulse for the 
short space. 
The operation proceeds as described above through 

the three digits encoded on the sets of switches 166, 
168 and 170. When the third digit is transmitted, the 
digit sequence counter is shifted back to the first digit 
enable state to transmit another complete round if 
needed. It should be noted that the third digit enable 
signal on line 182 is connected to the trigger input of 
the round counter 114 and when the signal goes from 
the high to its low state, the round counter is clocked. 
If the required number of rounds has been transmitted, 
the controlled power supply 15 is turned off as de 
scribed above. 
Thus, the presently preferred embodiment of the 

event signal transmitter of the invention is easily pro 
gramable to simulate a number of different types of op 
eration. Therefore, a single transmitter may be used in 
a variety of different alarm systems for which specially 
designed transmitters formerly had to be supplied. 
While a particular presently preferred embodiment 

of the transmitter of the invention has been described 
in detail above, it will be appreciated that a number of 
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14 
variations in circuit and component design are possible 
and therefore, the scope of the invention is not to be 
limited except by the following claims. I claim: 

1. An event signal transmitter for common connec 
tion to a transmission line with a plurality of other 
transmitters, said transmitter comprising: 
event sensing means for sensing a plurality of differ 
ent events; 

event signal generating means for generating event 
signals corresponding to said events; 

control means connected to said sensing means and 
to said generating means for controlling transmis 
sion of said event signals over said transmission 
lines; 

line monitoring means connected to said control 
means and to said transmission line for sensing ac 
tivity on said transmission line, said monitoring 
means generating a line-active signal in the pres 
ence of line activity and a line-open signal a first 
predetermined time period after the cessation of 
such activity, said monitoring means further having 
an event signal delay means for delaying a gener. 
ated event signal for a second predetermined time 
period to produce a delayed event signal, and a 
delay clock means for generating delay clock 
pulses in response to generation of said event sig 
nal, transmission of said event signal being inhib 
ited by said line-active signal and transmission 
being initiated upon coincidence of said line-open 
signal and said event signal or said line-open signal, 
said delayed event signal and a delay clock pulse. 

2. The event signal transmitter defined in claim 1 in 
cluding: 
mode selection means connected to said control 
means for preselecting a plurality of sequences of 
event signals to be generated in response to partic 
ular sequences of sensing of events by said sensing 
3S 

3. The event signal transmitter defined in claim 1 in 
cluding: 

controlled power supply means for selectively sup 
plying power to said event signal generating means 
and said event signal delay means, said controlled 
power supply means being under the control of said 
control means. 

4. The event signal transmitter defined in claim 1, 
wherein said event sensing means includes: 
a bridge circuit with individual sensors in legs of said 
bridge circuit; and 

feedback means connected to said bridge circuit for 
providing a threshold type event signal when an 
event is sensed. 

5. The event signal transmitter as defined in claim i 
wherein: 

said event signal delay means further delays said 
event signal for a third predetermined time period 
longer than said second predetermined time per 
iod, an override signal being generated at the end 
of said third predetermined time period to initiate 
transmission of said event signal despite the pres 
ence of said line-active signal. 

6. The event signal transmitter defined in claim 5 in 
cluding: 
controlled power supply means for selectively sup 
plying power to said event signal generating means 
and said event signal delay means, said controlled 
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power supply means being under the control of said 
control means. 

7. The event signal transmitter defined in claim 6 
wherein said event sensing means includes: 
a bridge circuit with individual sensors in legs of said 
bridge circuit; and 

feedback means connected to said bridge circuit for 
providing a threshold type event signal when an 
event is sensed. 

8. The event signal transmitter as defined in claim 1 
including: 
mode selection means for preselecting a plurality of 
modes of operation for said transmitter, said modes 
being defined as the selective inhibition of the 
transmission of particular sequences of event sig 
nals. 

9. The event signal transmitter defined in claim 8, in 
cluding: 
controlled power supply means for selectively sup 
plying power to said event signal generating means 
and said event signal delay means, said controlled 
power supply means being under the control of said 
control means. 

10. The event signal transmitter defined in claim 9 
wherein: 

said event signal delay means further delays said 
event signal for a third predetermined time period 
longer than said second predetermined time per 
iod, an override signal being generated at the end 
of said third predetermined time period to initiate 
transmission of said event signal despite the pres 
ence of said line-active signal. 

11. The event signal transmitter defined in claim 10, 
wherein said event sensing means includes: 
a bridge circuit with individual sensors in legs of said 
bridge circuit; and 

feedback means connected to said bridge circuit for 
providing a threshold type event signal when an 
event is sensed. 

12. An event signal transmitter for use in an alarm 
system in which a plurality of transmitters are com 
monly connected on a single transmission line to a cen 
tral office, said transmitter comprising: 
event sensing means for sensing an alarm or a clear 
condition; 

event signal generating means for generating an 
alarm or a clear signal, and transmitting said alarm 
or clear signal to said central office, said alarm sig 
nal being defined as the transmission of a code 
number for said transmitter a first predetermined 
number of rounds and said clear signal being de 
fined as the transmission of said code number a 
second predetermined number of rounds; 

control means connected to said event sensing means 
and said event signal generating means for control 
ling transmission of said event signals over said 
transmission line; 

line monitoring means connected to said control 
means and to said transmission line for sensing ac 
tivity on said line, said monitoring means generat 
ing a line-active signal in the presence of line activ 
ity and a line-open signal a first predetermined time 
period after the cessation of such activity; 

event signal delay means for delaying transmission of 
a generated event signal for a second predeter 
mined time period to produce a delayed event sig 
nal, and a delay clock means for generating delay 

16 
clocl clock pulses in response to said delayed event 
signal, transmission of said event signal being inhib 
ited by said line-active signal and transmission 
being initiated upon coincidence of said line-open 

5 signal and said event signal or said line-open signal, 
said delayed event signal and a delay clock pulse. 

13. The event signal generating means defined in 
claim 12, including: 

controlled power supply means for selectively sup 
plying power to said event signal generating means 
and to said event signal delay means, said con 
trolled power supply means being controlled by 
said control means. 

14. The event signal transmitter defined in claim 12, 
15 wherein said control means includes: 

control switch means for selectively providing OFF, 
TEST and ON operation positions for said trans 
mitter, said OFF position forcing said transmitter 
into an alarm condition, the alarm or clear condi 
tion of said transmitter being displayed in said 
TEST position and the transmitter being made op 
erational in said ON position. 

15. The event signal transmitter defined in claim 14 
wherein said control means includes: 
mode switch means for selectively providing first, 
second and third operating modes for said trans 
mitter when said control switch means is in said ON 
position, said first mode permitting the transmis 
sion of all alarm or clear signals, said second mode 
inhibiting the transmission of an initial clear signal 
and alarm signal when said control switch means is 
put into said ON position and thereafter permitting 
the transmission of all alarm or clear signals and 
said third mode inhibiting the transmission of an 
initial clear signal and alarm signal when said con 
trol switch means is put into said ON position and 
thereafter permitting the transmission of only one 
alarm signal. 

16. The event signal transmitter defined in claim 15 
wherein: 

said event signal delay means further delays said 
event signal for a third predetermined time period 
longer than said second predetermined time per 
iod, an override signal being generated at the end 
of said third predetermined time period to initiate 
transmission of said event signal despite the pres 
ence of said line-active signal. 

17. The event signal transmitter defined in claim 16 
including: 
controlled power supply means for selectively sup 
plying power to said event signal generating means 
and to said event signal delay means, said con 
trolled power supply means being controlled by 
said control means. 

18. The event signal transmitter defined in claim 14 
wherein said event signal generating means includes: 

clear signal selector switch means for preselecting 
said second predetermined number of rounds. 

19. The event signal transmitter defined in claim 18 
wherein: 

said second predetermined number of rounds may be 
selected as one or two rounds, said first predeter 
mined number being three rounds. 

20. The event signal transmitter defined in claim 18 
wherein said event signal generating means includes: 
means for opening the circuit of said transmission 

line through said transmitter; 
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means for shorting said transmission line to ground; 
and 

sequence selection switch means for preselecting se 
quence of opening and shorting said transmission 
line. 

21. The event signal transmitter defined in claim 20 
including: 
controlled power supply means for selectively sup 
plying power to said event signal generating means 
and to said event signal delay means, said con 
trolled power supply means being controlled by 
said control means. 

22. The event signal transmitter defined in claim 20 
wherein: 

said event signal delay means further delays said 
event signal for a third predetermined time period 
longer than said second predetermined time per 
iod, an override signal being generated at the end 
of said third predetermined time period to initiate 
transmission of said event signal despite the pres 
ence of said line-active signal. 

23. The event signal transmitter defined in claim 22 
wherein said control switch means further includes: 
mode switch means for selectively providing first, 
second and third operating modes for said trans 
mitter when said control switch means is in said ON 
position, said first mode permitting the transmis 
sion of all alarm or clear signals, said second inhib 
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8 
iting the transmission of an initial clear signal and 
alarm signal when said control switch means is put 
into said ON position and thereafter permitting the 
transmission of all alarm or clear signals and said 
third mode inhibiting the transmission of an initial 
clear signal and alarm signal when said control 
switch means is put into said ON position and 
thereafter permitting the transmission of only one 
alarm signal. 

24. The event signal transmitter defined in claim 23 
including: 

controlled power supply meand for selectively supply 
power to said event signal generating means and to 
said event signal delay means, said controlled 
power supply means being controlled by said con 
trol means. 

25. The event signal transmitter defined in claim 24 
wherein said event sensing means includes: 
a bridge circuit with individual sensors in legs of said 
bridge circuit; and 

feedback means connected to said bridge circuit for 
providing a threshold type event signal when an 
event is sensed. 

feedback means connected to said bridge circuit for 
providing a threshold type event signal when an 
event is sensed. 

k k s 
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