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(57) ABSTRACT 22 Filed: Feb. 18, 1970 
An intrusion alarm system for monitoring a spacial zone to de 

2) Appl. No.: 12,392 tect the occurrence of movement of an object within the zone 
consists of an oscillator providing R.F. signals from a radiating 
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(58) Field of Search................ 340/258 A, 258 B, 276, 258R disposed adjacent the antenna. The system further includes a 
receiving antenna adjacent the chassis for receiving the signals 

56) References Cited and modulations thereof caused by movement of an object 
within the field. A high gain amplifier, carried by the shielded 
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2,767,393 10/1956 Bagno.................................... 340,276 received signals. Detecting means coupled to the amplifier 
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3.438,020 4/i969 Lerner. 340,258 tions. The output signal is adapted to activate means for 
33065 i967 McDonald. 343/7.7 manifesting occurrence of a moving object within the zone. 
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1. 

NTRUSIONALARMSYSTEM 

BACKGROUND OF THE INVENTION 

This invention pertains to an alarm system for monitoring a 
spacial Zone to detect the occurrence of movement of an ob 
ject within the zone. The system is particularly useful in elec 
tronically detecting the presence of an intruder in premises 
under surveillance of the system. 

Heretofore, systems have been employed wherein a field of 
radiation is propagated electronically so that any moving ob 
ject within the field will create variations or modulations in the 
signal waves propagated and in this manner, the presence of 
such movement is readily detected. As the frequency of the 
propagated field is increased, the range becomes shorter and, 
accordingly, it is obviously desirable to provide an R.F. (radio 
frequency) field at a sufficiently high frequency so as to limit 
the surveillance in a manner to preclude the generation of 
false alarms. For example, if the system is intended to monitor 
the activity within a residence, it is obvious that traffic passing 
in front of the residence should not be a proper cause for ac 
tivating an alarm associated with the surveillance system. 
While raising the frequency of the field radiated by the 

system serves to limit or reduce the zone monitored by the 
system, the desirability of increasing the frequency is, in large 
part, offset by problems which are thereby created. For exam 
ple, where the radiating antenna is supported upon the chassis 
of the electronic equipment, it has been the practice in the 
past to employ the chassis as the counter-pole for a quarter 
wave length antenna, thereby making the antenna relatively 
unobtrusive. However, at the higher frequencies, the circulat 
ing current on the chassis of the apparatus is spuriously picked 
up by components of the apparatus to provide false signals so 
as to require the introduction of additional equipment and 
devices to escape the problem. 

SUMMARY OF THE INVENTON AND OBJECTS 

In general, an alarm system has been provided charac 
terized by use of an oscillator for providing R.F. signals along 
with a radiating antenna coupled to the oscillator so as to 
propagate an R.F. field in the zone to be monitored. A chassis 
for housing the electronic components associated with the 
system includes a portion which is shielded from the R.F. 
propagation of the broadcast antenna. The shielded portion of 
the chassis may be disposed adjacent to the broadcast anten 
na, and, in a preferred embodiment, the chassis, itself, can be 
employed to support and carry the broadcast antenna. 
Further, a receiving antenna is provided for receiving the 
propagated signals (and modulations thereof) as may be 
caused by any movement of an object within the propagated 
R.F. field. The receiving antenna preferably, for example, is 
also carried or supported by the chassis so as to provide a rela 
tively compact unit. 

High gain amplifier means carried by the shielded chassis 
portion amplifies modulations of the received signals from the 
receiving antenna. A detecting means carried by the chassis is 
operably coupled to the amplifier means and provides an out 
put signal in response to the amplified modulations from the 
high gain amplifier. The output signal is adapted to activate 
means for manifesting occurrence of the moving object within 
the zone being monitored. 

Preferably, both a local and a remote alarm are employed in 
conjunction with the above system and an electronic counting 
means is employed between the local and remote alarms in a 
manner for counting each successive output signal from the 
detecting means occuring within a predetermined time period 
so that upon registering a predetermined count in the counting 
means, the remote alarm will then be activated. Thus, 
although the local alarm may be activated upon each occur 
rence of detection of movement within the zone under surveil 
lance, the remote alarm will only be activated when it is rela 
tively certain that there is substantial activity in the zone being 
monitored. 
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2 
In addition to the above, means are provided whereby after 

the first indication of movement has been sensed by the 
system, the system becomes more sensitive to detecting sub 
sequent movement. Accordingly, after the first indication of 
movement is detected, the system will detect additional move 
ment even at a greater range. 

It is, accordingly, a general object of the invention to pro 
vide an improved alarm system of the type employing elec 
tronic surveillance, 

It is a further object of the present invention to provide an 
alarm system of the foregoing type employing a local and 
remote alarm wherein the remote alarm is only activated after 
the local alarm has been operated a predetermined number of 
times. 

It is another object of the invention to provide an alarm 
system of the above type wherein after first detection is made 
of movement within the zone being monitored, the system 
becomes more sensitive to detecting additional movement, 

Yet another object of the invention is to provide a highly 
compact alarm system of the above type wherein a radiating 
broadcast antenna, receiving antenna and electronic amplify 
ing and detecting means may all be carried by a chassis com 
monto all. 
A further object of the invention is to provide a surveillance 

system of the above type operating in the UHF range with 
means interposed between the receiving antenna and high 
gain amplifying means for suppressing noise without masking 
the signals or field being monitored. 
The foregoing and other objects of the invention will 

become more apparent from the following description of a 
preferred embodiment. 

BRIEF EMBODIMENT OF THE DRAWINGs 
FIG. 1 is a schematic block diagram layout showing the 

alarm system according to the invention; 
FIG.2 shows a detailed schematic diagram for a microwave 

oscillator construction adapted to be coupled in broadcast 
relation to a transmitting antenna; 

FIG. 3 is a schematic electrical diagram according to the in 
vention as shown in block diagram form in FIG. l. 

DESCRIPTION OF APREFERREDEMBODIMENT 

Referring to FIG. 1, a chassis 11 supports a microwave 
oscillator 12 coupled to a broadcasting antenna 13. 
Preferably, oscillator 12 operates in a UHF range on the order 
of 915 MHz to 1.5 GHz. The oscillator consists of a tuned sin 
gle stage transmitter with a balanced link coupled output 
operating at a frequency on the order of 915 MHz. 
The radiating antenna 13 is a center-fed folded dipole cou 

pled to the oscillator tank coil with a balanced link for proper 
match. The use of a half-wave balanced radiating antenna 
eliminates R.F. currents from circulating on the chassis so that 
the high gain amplifier can be housed in the same chassis as 
the oscillator and radiating antenna. 
A detection loop or receiving antenna 14 consists of a 

quarter-wave vertical antenna at D.C. ground to eliminate 
radiated low frequency noise and A.C. pick-up or hum. A high 
gain amplifier 16 is diode coupled to receiving antenna 14 by 
means of a hot carrier diode 7. The hot carrier diode, 17 
serves to minimize the 1/F noise while not masking the high 
frequency signal which can be received on antenna 14. Thus, 
diode 17 has a high frequency band pass to the range of 4 
GHz. 

Amplifier 16 is disposed within a shielded portion 11a as 
represented schematically by the shielding 18. In this manner, 
notwithstanding the presence of microwave oscillator 12 on 
chassis 11, the high gain amplifier 16 will pick up only signals 
received via receiving antenna 14 and diode 17. 

Amplified signals from amplifier 16 are fed via line 19 to a 
combined Movement Detector Unit and One Shot or pulse 
stretching circuit 21. The movement detector unit 21 func 
tions on the basis of detecting a predetermined threshold volt 
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age on line 19 (FIG. 1) whereby upon sensing a predeter 
mined voltage thereon, an output pulse is developed. 

Amplifier 16 provides a very high gain A.C. amplification 
on the order of 85 DB with a rolled off frequency response 
starting at 10-30 cycles to cut off before 60 cycle hum can 
enter. As will be seen further below with respect to FIG.3, an 
emitter follower transistor circuit 22 is employed for isolation 
and current gain to the threshold detector unit 21. Amplifier 
16 has a gain control 23 so that the unit 10 can be set for a 
range as low as 1 foot or to a maximum range, such as a 35 
foot spherical radius. However, the range can actually extend 
as far as 150 feet, 

After detector 21 has been activated by the occurrence of 
movement within the field being monitored, the one shot por 
tion of circuit 21 changes state for a predetermined, preset 
time and also serves to cause the detector to become more 
sensitive to any further movement of objects within the moni 
tored zone. Thus, after the first signal excursion caused by an 
intruder into a residence under surveillance, the unit will auto 
matically become more sensitive whereby the intruder must 
depart at a greater distance away from the unit to avoid 
further activating its alarm. 
Thus, if the intruder triggered the alarm at a range of 25 

feet, he would have to move out to a distance on the order of 
40 feet to escape detection of the more sensitive detector as 
conditioned in response to the first intrusion signal. 
The first intrusion signal sensed by detector 21 serves to ac 

tivate a relay driver 24 so as to develop a current in coil 26 
which pulls in the armature 27 for operating the contact 28 of 
a switch disposed in a suitable local alarm circuit. Thus, a local 
alarm 29 is schematically shown as a buzzer or bell operated 
by a battery 31 but this could equally be merely any one of a 
number of alarms manifesting detection of movement in the 
monitored zone, such as, for example, the turning on of house 
lights or a radio or other distraction intended to dispatch an 
uninvited intruder. 

Relay driver 24 further feeds a pulse on line 32 to a count 
ing circuit 33. After a predetermined number of pulses via line 
32 have been counted by a counter 33, an output pulse is pro 
vided via line 34 to activate another relay driver 36. Counter 
33 as shown in detail further below in regard to FIG. 3, con 
stitutes an integrating circuit arranged to accumulate a charge 
on a capacitor as later described. 

Relay driver 36, once activated, provides a current on line 
37 to pull in its armature 38 whereby to close the switch 39 
and operate a remote alarm 41, again shown merely as a 
buzzer or bell activated by a battery 42 or other power supply 
means, but serving to manifest the existence of the movement 
conditions which have activated the alarm. is 

In arming the system 10, an arming switch 43 is closed in a 
line leading to a suitable power supply so as to interpose a time 
delay function by means of the circuit 44 as described further 
below. 
Thus, after the arming switch 43 is closed, it is possible for 

the operator of the system to promptly leave the premises and 
thereby avoid sounding the alarm based on his own activity as 
he merely departs from the premises. 
The above system arrangement is shown more particularly 

in FIGS. 2 and 3 whereby its construction will be readily 
evident to those skilled in the art. 
As noted, the system requires a predetermined number of 

signal modulation detection events to activate the remote 
alarm 41 and this is done by means of employing a counting 
circuit 33. In addition, it has been mentioned that after the 
first indication of movement within the zone being monitored, 
the system becomes more sensitive. In each of the above two 
circumstances, it will be readily evident that the receiving an 
tenna 14 feeds signals to the high gain amplifier 16 and that 
these signals are then transmitted via an emitter follower cir 
cuit 22 which serves to provide isolation. 
When the output from amplifier 16 supplies a threshold 

voltage of a predetermined level, for example, on the order of 
0.6 volt at the base electrode connection 46 of transistor 47, 
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4 
transistor 47 will be biased into conduction to draw a current 
through the collector load resistor 48. A capacitor 49 serves to 
eliminate transient noise while the capacitor 51 is being 
charged. The time constant developed by resistor 52 and 
capacitor 51 serve to determine the rate at which capacitor 51 
is charged and once capacitor S1 has become fully charged, 
transistor 53 is switched off causing the voltage at the collec 
torS4 to step to a higher level, such as 6 volts. 
Thus, the voltage on line S8 will be either at ground or 6 

volts, depending upon whether or not transistor 53 is respec 
tively in a conducting or nonconducting state. When transistor 
53 is in a nonconductive state, the higher voltage or on 58 is 
fed back via line 59 and resistor 61 to the base electrode con 
nection 46 of transistor 47 so as to maintain transistor 47 in a 
conductive state for a period determined by the time constant 
of resistor 52 and capacitor 51 thereby stretching the pulse. 
Upon fully charging capacitor 51, transistor 47 will again be 
switched to an off condition. 
The foregoing condition of line 58 when experiencing a 

higher voltage serves to bias the power transistor 62 into con 
duction for energizing the coil 63 operating armature 27 so as 
to activate an alarm described above. 

Diode 56 on base of transistor 47 serves as a D.C. restorer 
preventing the voltage coupled through the input capacitor 45 
from going more than one diode drop below ground, thus, in 
creasing the useful input signal to transistor 47. 

Operation is as follows: 
A signal from amplifier 16 is coupled through emitter fol 

lower 22, through coupling capacitor 55 to point 46. Diode 56 
prevents this signal from going negative, thus forcing it to go 
positive. If this signal is large enough to overcome the 
threshold voltage on transistor 47, the one shot 47 fires. This 
voltage must be of the order of 1.2 volts peak-to-peak, deter 
mined by the threshold voltage of diode 56 and the emitter 
base junction of transistor 47. When the one shot fires due to 
the above condition, feedback through line 59, resistor 61 to 
point 46 also charges the input capacitor 45 to about 0.6 volts 
above ground, effectively removing the original threshold 
voltage, thereby making the one-shot more sensitive to sub 
sequent input signals from the amplifier. This condition 
remains for a time determined by the input capacitor 45 and 
resistor 55 from point 46 to ground. 
Each time transistor 53 changes state, the pulse so produced 

is applied to diode 66 by means of line 59 and coupling capaci 
tor 68. When this voltage rises above ground, capacitor 68, 
which is relatively smaller than capacitor 67, charges through 
diode 66, causing capacitor 67 to charge to a valve commen 
surate with the relative values of the two capacitors. When 
transistor 53 again changes state to a conducting condition, 
diode 66 becomes reverse biased, thus preventing the voltage 
stored in capacitor 67 from discharging. As this action is re 
peated, the charge on capacitor 67 increases, causing the base 
of transistor 69 to conduct. The emitter of transistor 69 
produces a voltage at the anode of diode 66 proportional to 
the voltage on its cathode, preventing it from becoming exces 
sively reverse biased. This allows each pulse to provide an 
equal charge on capacitor 67, which increases in stair-step 
fashion until the voltage becomes great enough to cause 
transistors 74 and 76 to conduct enough current to pull in 
relay 77. 

However, discharge resistor 72 serves to drain away a por 
tion of the charge on capacitor 67 as it is being built up so as to 
require the buildup to occur within a relatively short predeter 
mined period of time. 
As noted above, when the system is turned on by means of 

the arming switch 43, a time delay circuit 44 is activated so as 
to provide a short period of delay to permit the operator of the 
system to leave the premises. 

Referring to FIG. 3, the capacitor 78 begins charging upon 
closure of the arming switch 43 whereby after a predeter 
mined time, transistor 79 is turned off to drive transistor 81 
out of conduction thereby removing a feed-back signal via line 
82 to point 64. - 
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When arming switch 43 is closed, voltage is applied to all 
circuits of the unit including capacitor 78 which begins charg 
ing through transistors 79 and 81, holding them in conduction. 
Transistor 81 clamps line 82 to ground thus preventing signals 
from reaching relay driver transistor 62. When capacitor 78 
has fully charged, current flowing through transistors 79 and 
81 ceases, causing them to stop conducting and allowing nor 
mal operation of the system. 

Finally, in activating the local and remote alarms via electri 
cal leads 83, 84, respectively, the above system has been 
found to be sufficiently sensitive to movement within an area 
being monitored that it has become necessary to decouple 
each of the leads 83, 84 from the effect of current moving in 
the lines so that, as shown in FIG. 3, grounded capacitive 
decoupling is applied to each of these lines. 
From the foregoing, it will be readily evident that there has 

been provided an improved alarm system of a type for sensing 
movement within an area being monitored. 
By provision of the feed-back line 59, it is readily evident 

that even for a very short period of sensing movement, a suffi 
ciently prolonged pulse will be developed in order to positive 
ly activate the alarm. Further, it is readily evident that a rela 
tively prolonged intrusion or development of movement 
within the zone being monitored is required in order to ac 
tivate a remote alarm whereas a local alarm may be activated 
upon even the slightest movement within the zone under sur 
veillance. It is also evident that a number of alarm signals are 
required to be generated within a predetermined period of 
time in order to activate any such remote alarm. 
We claim: 
1. In an alarm system for monitoring a spacial zone to detect 

the occurrence of movement of an object therein, R.F. oscilla 
tor means for providing R.F. signals a one-half wave length, 
center-fed dipole radiating antenna means coupled to said 
oscillator means to propagate an R.F. field of said signals in 
said zone to be monitored, a chassis having a portion shielded 
from the R.F. propagation of the antenna and disposed ad 
jacent said antenna, a receiving antenna adjacent said chassis 
for receiving said signals and modulations thereof caused by 
movement of said object within said field, high gain amplifier 
means carried by said chassis portion for amplifying modula 
tions of the received signals, detecting means operably cou 
pled to said amplifier means and carried by said chassis to pro 
vide an output signal in response to said amplified modula 
tions, said output signal being adapted to activate means for 
manifesting occurrence of the moving object within said zone. 
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2. In an intrusion alarm system according to claim 1 further 

including first and second alarm means coupled to receive said 
output signal and provide a manifestation of the existence of 
the moving object within said zone, and counting means 
disposed between said first and second alarm means for count 
ing each successive output signal occurring within a predeter 
mined time period, said first alarm means being operated by 
each of said output signals and said second alarm means being 
operably coupled to said counting means to be operated by 
said counting means upon occasion of registering a predeter 
mined count therein by said counting means. 

3. In an intrusion alarm system according to claim 1 further 
including a hot carrier diode interposed between said receiv 
ing antenna and said high gain amplifier for responding to 
UHF frequencies while reducing noise with respect to said 
modulations and radiation pattern of said field. 

4. In an intrusion alarm system according to claim 1 wherein 
said oscillator means and broadcast antenna serve to 
propagate an R.F. field of 0.9 to 1.5 GHz. 

5. In an intrusion alarm system of a type for monitoring 
modulations of an R.F. field within a spacial zone under sur 
veillance, means providing an output signal in response to de 
tection of a first movement of an object within the zone, said 
means requiring a predetermined threshold voltage in order to 
provide said output signal, alarm means responsively coupled 
to be activated by said output signal and manifesting the oc 
currence of said movement, and means gperatively responsive to said output signal and coupled to the first named said means 
serving to reduce said threshold voltage for a predetermined 
period of time in response to said output signal to more readily 
activate the first named said means thereafter in response to 
movement of an object in said zone during said period of time. 

6. In an intrusion alarm system of a type for monitoring 
modulations of an R.F. field within a spacial zone under sur 
veillance, means providing an output signal in response to de 
tection of a first modulation of said field, said means including 
means requiring a predetermined threshold voltage to provide 
said output signal, alarm means responsively coupled to be ac 
tivated by said output signal and manifesting the occurrence 
of said detection, and means operably responsive to said out 
put signal and coupled to the first named said means serving to 
reduce said required threshold voltage in response to said out 
put signal to more readily activate the first named said means 
thereafter in response to subsequent modulation of said R.F. 
field. 


