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OPTICAL INTRUSION ALARM SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to an optical system for detect 
ing an intruder into an area, and more particularly to 
a monitoring system for sounding an alarm upon de 
tecting movement of an intruder in an area subject to 
a wide range of illumination levels. 
Photoconductive devices are ideal and economical 

for intrusion alarm systems. A given area, such as a " 
room or hall, can be monitored by one or more units, 
each consisting of a photoconductive device and .acir 
cuit for initiating an alarm upon sensing small changes 
in lighting caused by movement of an intruder. How 
ever, a typical device, such as a cadmium sulphide cell 
or a photo-transistor, is not useful in an area subject to 
a wide range of illimination levels, such as a room from 
early morning to almost total darkness .because such 
devices change their resistance to .a bias current in pro 
portion to the amount of light striking a sensitive sur 
face. This means that to detect small changes in light, 
the biasing of a current detection circuit must be con 
tinually adjusted for the change in ambient light level. 
Another problemwith photo-conductive devices is 

that their characteristics are quite temperature depen 
dent. This implies that either some means of tempera 
ture compensation must-be employed in» the detection 
circuit, or the threshold of detection must be chosen to 
allow an extra margin for ambient temperature varia 
tions. The former adds to the complexity of the detec- " 
tion circuit, and the latter prevents full use of the inher 
ent sensitivity of the system. Moreover, because of the 
variation in conductance from device to device, re 
placement of the device would require readjustment of 
the biasing circuit. Otherwise identical replacement de- " 
vices must be selected, or extra design‘margins must be 
used in the circuit to allow for device variations. This 
last alternative would degrade the inherent sensitivity 
of the system. 
Another problem inherent in the use of a photocon 

ductive device in an intrusion alarm is the risk of false 
alarms due to ambient light ?icker, such as commonly 
occurs with variations in electrical lighting situations 
due to line voltage variations. Still another'problem is 
allowing the user to activate the system in the area and 
then leave, and allowing the user to re-enter the area 
to deactivate the system without actuating the alarm. 

SUMMARY OF THE INVENTION 

The intrusion alarm system of the present invention 
provides two light detectors, each comprising a photo 
conductive device and feedback from a separate pre 
amplifier to regulate the detector bias and thereby 
compensate for variations in the characteristics of the 
device and for gradual ambient light level ?uctuations. 
The function of one detector is to initiate an alarm in 
response to movement of an intruder. That is provided 
by means for restricting short-term feedback, thereby 
producing large transient signals in response to abrupt 
changes in light conditions due to movement of an in 
truder, and means for limiting the high frequency re 
sponse to the preampli?er, thereby avoiding a false 
alarm condition in the system in response to ambient 
light pulsations as found in ?uorescent lamps. The 
function of the second detector is to inhibit in apositive 
manner any alarm signal which may be produced by the 
preampli?er of the alarm detector in the event of ambi 
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2 
ent light ?icker. That function is provided by means for 
restricting short-term feedback of the second detector 
as in the alarm detector, and means for limiting the 
high frequency response of the preampli?er associated 
with the second detector at a higher frequency than the 
llimitationon the preampli?er associated with the alarm 
detector. The latter feature simply assures that the 
flicker detector can .respondmore quickly than the 
alarm detector. The _output of preampli?er associated 
with the second detector is used to inhibit the output 
from the preampli?er associated with the alarm detec 
tor, thereby further providing immunity from false 
alarms due to light ?icker without degrading the sensi 
tivity of the system to changes in light conditions due 
to movement of an intruder. Threshold detecting 
means at the output of the alarm preampli?er detects 
uninhibited signals from the alarm preamplifier and 
produces an alarm signal which can be used to activate 
an alarm device, such as a buzzer. 
As a further feature of the invention, the output of 

the preampli?er associated with the second detector 
actuates a timing means the output of which further in 
hibits the output of the alarm preampli?er for a period 
sufficient to allow the alarm preamplifier to settle. 
After that period, if the “?icker“ condition is still pres 
ent, as when a light present in the area being monitored 
fails, the output of the second preampli?er will con 
tinue to inhibit the alarm while the bias in each detec‘ 
tor is being adjusted for the new level of ambient light. 
Further features of the invention include: means for 

delaying the ability of the system to respond to an 
alarm condition for a predetermined period after the 
system has been turned on in order to allow the user 
time to leave the area being monitored without actuat 
ing the alarm; and means for delaying an alarm signal 
for a predetermined period after an uninhibited signal 
from the alarm preamplifier has been threshold de 
tected to allow the user time to enter the area and turn 
the alarm system off without sounding an alarm. 
The novel features that are considered characteristic 

of this invention are set forth with particularity in the 
appended claims. The invention will best be under 
stood from the following description when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagram of the present 
invention. 
FIG. 2 illustrates the preferred orientation of ?elds of 

view for two light detectors provided in the system of 
FIG. 1. 

FIG. 3 is a circuit diagram of a preferred embodiment 
of the system of FIG. 1. , 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to a functional block diagram of a pre 
ferred embodiment shown in FIG. 1, two light detectors 
L0 and 11 are provided, the ?rst to function as an alarm 
detector in response to small changes in room lighting 
conditions caused by movement of an intruder, and the 
second as a detector of ?icker, or transient changes, in‘ 
the room lighting caused by headlights of a passing car, 
for example, as well as power line transients caused by 
the operation of furnaces and other appliances. Each 
detector comprises a photoconductive device suitably 
biased. to produce an output signal at a predetermined 
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level until some change in the room lighting occurs. 
Preampli?ers 12 and 13 amplify the change in the out 
put signals of the respective detectors 10 and 11, and 
transmit feedback signals over lines 14 and 15 to adjust 
the bias in each of the detectors 10 and 11 in such a 
manner as to restore the output signals of the detectors 
to the predetermined level. This feedback adapts each 
of the detectors for useful operation over a wide range 
of illumination levels, such as from dawn to dusk. 

Since the function of detector 10 is to initiate an 
alarm in response to movement of an intruder, it is pro 
vided by means for restricting short term feedback. In 
that manner, abrupt changes in light conditions due to 
movement of an intruder will produce large transient 
signals at the output of the alarm preampli?er 12. In 
order to avoid a false alarm condition in the system in 
response to ambient light pulsations, such as the puls 
ing characteristic of a ?uorescent light, the alarm pre 
amplifier 12 is provided with means for limiting its high 
frequency response. Thus, only small changes in room 
lighting caused by the movement of an intruder will 
normally produce an alarm signal at the output of the 
preampli?er 12. Slow or very fast changes will not pro 
duce alarm signals because the feedback over the line 
14 compensates the alarm detector for slow changes 
and the high frequency response limitations of the 
alarm preampli?er causes the very fast changes to be 
ignored. 

It is possible for an ambient light ?icker to occur 
within the frequency response of the alarm preampli 
fier. The function of the second detector 11 is to inhibit 
in a positive manner any signal produced by the alarm 
preampli?er in the event of an ambient light ?icker. 
That is accomplished by limiting the high frequency re 
sponse of the ?icker preamplifier 13 at a higher fre 
quency then the high frequency to which the alarm pre 
amplifier is limited. 

In the event of an ambient light ?icker, a signal pro 
duced by the ?icker detector 11 and preampli?er 13 is 
amplified by a buffer amplifier 16. The amplified tran 
sient inhibits any output signal of the alarm preampli 
fier from being transmitted to an alarn threshold detec 
tor and latch circuit 17 by an alarm inhibit gate 18, 
thereby inhibiting any alarm signal due to a light 
?icker. 
The output of the buffer ampli?er 16 also actuates a 

threshold detector and one-shot circuit 19. The one 
shot portion of this circuit causes an alternative inhibit 
signal which operates through the alarm inhibit gate 18 
for a short period greater than any “?icker”, whatever 
the cause may be, but less than the duration of small 
changes in room lighting caused by movement of an in 
truder. This inhibit period may be typically 4 seconds, 
a period which is sufficient to allow the alarm preampli 
fier to settle. in that manner the output of the buffer 
amplifier 16 will initiate the alarm inhibit function and 
extend the alarm inhibit function for a predetermined 
period through the ?icker threshold detector and one 
shot circuit 19. 

If a gross “?icker” occurs with a duration more than 
the predetermined period set by the one-shot portion 
of the circuit 19, such as when a light which provides 
any of the illumination into the room is turned off for 
whatever reason, the output of the buffer ampli?er 16 
will continue to inhibit the alarm signal until the feed 
back to the detectors via lines 14 and 15 have adjusted 
both detectors for the new level of illumination. Thus 
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4 
a step change in the illumination level will not produce 
an alarm, nor will a very brief ?icker of a duration less 
than the period set by the circuit 19. Only changes be 
tween those two extremes will cause the alarm thresh 
old detector and latch circuit 17 to be actuated. 
Once the alarm threshold detector and latch circuit 

17 has been actuated, an alarm buzzer 20 is turned on 
via an alarm delay circuit 21 and a buzzer latch circuit 
22. An alarm delay of typically 10 or 20 seconds is pro 
vided to allow the user to re-enter the room and turn 
the system off without actuating the alarm of the 
buzzer. The system is turned off by removing the power 
supply to the various circuits through a master switch 
S1 shown in FIG. 3. Once an alarm signal has been 
transmitted through the alarm delay 21 to the buzzer 
latch 22, the latter applies power to the alarm buzzer 
20 and latches in the buzzer-on condition so that any 
failure in the alarm threshold detector and latch circuit 
17 will not cause power to the alarm buzzer to be 
turned off. 
A turn on delay circuit 23 is connected to the thresh 

old detector and one-shot circuit 19 to actuate that cir 
cuit and hold it in its actuated condition beyond its nor-' 
mal timing period of four seconds for a longer period 
of typically 15 or 30 seconds. This turn-on delay circuit 
thus overrides the ?icker threshold detector and one 
shot circuit to cause any alarm signal to be inhibited via 
the gate 18 for the longer predetermined period after. 
power is initially turned on. This is to allow the user to 
leave the room without actuating the alarm buzzer after 
turning the system on. 
Referring to FIG. 2, the entire system described with 

reference to FIG. 1 is contained in an enclosure 25 hav 
ing two apertures 26 and 27. The aperture 26 provides 
a wider ?eld of view in a generally horizontal direction 
for the alarm detector and the aperture 27 provides a 
narrower ?eld of view in a generally vertical direction 
for the ?icker detector. 

In practice, the enclosure containing the system is 
placed in a strategic position, such as a corner of a 
room with the ?eld of view for the alarm detector gen 
erally encompassing the anticipated places of intrusion, 
namely the doors and windows into the room. Any in 
trusion will then cause a decrease in light into the room 
through the door or window being used. However, that 
is not the only way intrusion can be detected. Any 
movement in the room which causes a decrease in light 
received by the alarm detector will cause the alarm 
buzzer to be actuated. 

It should be noted that while reference is made ‘to a 
room, it should be understood that the area to be moni 
tored need not be a room as such, but may be a hall, 
vestibule, or the like, and may even be some other area, 
such as a garage, or an area only partially enclosed, 
such as a porch, although the area to be monitored will 
usually be enclosed. I 
A preferred embodiment will now be described with 

reference to a circuit diagram shown in FIG. 3. The 
alarm detector comprises a photoconductive device 30, 
such as a cadmium sul?de cell coupled to a variable 
current source comprising transistors Q1 and Oz by a 
resistor 31. The output of the alarm detector is taken 
from the collector of the transistor 0, and connected 
directly to the alarm preamplifier comprising transis 
tors Q3 and 0,. 
Together the transistors 03 and Q4 comprise anon 

inverting voltage ampli?er with a DC gain of approxi 
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mately 70. The ampli?er output appearing at the col 
lector of the transistor 0., is fed back to the alarm de 
tector via the line 14 coupled to the base of the transis 
tor 0: (connected as an emitter follower), by a ?lter 
network consisting of resistors 33 to 36 and capacitors 
37 and 38. The ?lter network limits the short term 
feedback. 
The voltage at the collector of the transistor 04 will 

normally be about +1.5 volts, with a 6-volt power sup 
ply, due to the voltage drops across emitter-base func-. 
tions of transistors Q1 and Q2 and voltage drops across 
the resistors 34 and 36. _ 
Minimum current in the transistor 0;, is determined 

by the choice of a resistor 39, and the transistor Q3 
must produce a drop of 0.6V across the resistor 39 in 
order to turn on the transistor 0;. When the transistor 
Q, is turned on, it will produce equilibrium in the pre 
ampli?er, i.e. it will so adjust‘ the bias current of the 
alarm detector as to restore the output voltage at the 
junction between the resistor 31 and the transistor 0, 
to a level which will produce an output signal from the 
transistor Q4 of about 1.5 volts. With the resistor 39 se 
lected to be 22k ohms, this minimum current is approx 
imately 27 ;1.A and results in a voltage at the emitter of 
the transistor 03 of about 12 mv. The voltage at the 
base of the transistor 0:, is then about 0.6 volts, which 
determines the voltage across the photoconductive de 
vice 30 and its current limiting resistor 31. _ 
The closed-loop con?guration of the preampli?er 

and the alarm detector will, in this manner, maintain 
the voltage across the photocond'uctive device 30 and 
current limiting resistor 31 independent of gradual 
variations in the resistance of the photoconductive de 
vice, i.e. independent of gradual variations in illumina 
tion. The circuit can accommodate a range of resist 
ances for the photoconductive device of 0.5k ohms to 
greater than l M ohms. in that manner the feedback 
from the preamplifier to the alarm detector will cause 
the alarm detector to adapt itself to an extremely wide 
range of ambient light conditions. 
Abrupt changes in light will produce large transient 

outputs from the preampli?er even though feedback 
tends to ‘maintain vthe output of the alarm detector 
constant because, as noted hereinbefore', short term 
feedback is restricted by the capacitors 37 and 38. On 
the other hand, very high frequency transients, such as 
may be produced by the ?icker of a ?uorescent light, 
will not produce a significant output from the alarm 
preampli?er because a degenerative feeback capacitor 
40 is selected to limit the high frequency response of 
the preampli?er. ' ' 

The output of the alarm preampli?er is coupled by a 
capacitor C1 to the input of the alarm threshold detec 
tor and latch circuit comprised of transistors 05 and Q6. 
The transistor 0., is normally off. If a signal coupled by 
the capacitor C, is of suf?cient magnitude and dura 
tion, transistor 0,, and Q, will saturate, and remain sat 
urated, because of regenerative feedback through a re 
sistor 41 from the collector of the transistor Q8 to the 
base of the transistor 05. The output of this circuit ap 
pearing at the collector of the transistor 0,, will be ap 
proximately the power supply voltage (6 volts) after 
the circuit latches. 
Normally the transistor 0,, operates as a class A am 

pli?er with its operating point determined by bias resis 
tors 42 and 43. The collector of the transistor 0,, is nor 
mally at about 2 volts, and the transistor O8 is then cut 
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6 
off because its emitter-base junction is back biased by 
a voltage divider comprised of resistors 44 and 45 
which set the threshold level of this alarm detector and 
latch circuit. 

It should be noted that the system shown in F l0. 3 is 
arranged for detection of a decrease in room lighting 
which will cause the effective resistance of the photo 
conductive device 30 to increase, thus causing a de 
crease in the voltage applied to the base of the transis 
tor Q3. Because the alarm preampli?er is a non 
inverting ampli?er, this decrease in voltage is coupled 
as a negative pulse by the capacitor C1 to the alarm 
threshold detector and latch circuit. The resulting pulse 
at the collector of the transistor 0,, will cause the tran 
sistor O0 to conduct and a negative transition will ap 
pear at the collector of the transistor Q6. That negative 
transition is coupled by the regenerative feedback re 
sistor 41. The result is irrevocable saturation of both 
transistors Q5 and 06. v 
A feedback capacitor 46 from the collector to the 

base of the‘ transistor 0,, limits the high frequency re 
sponse of the alarm threshold detector and latch cir 
cuit, again to reduce the response of the system to light 
flickers. A capacitor 47 bypassing the load resistor of 
the transistor Q6 causes a delay in the lock-up action of 
the circuit for a period of approximately 0.2 seconds to 
insure that the ?icker detector channel has had ade 
quate time to detect a ?icker and inhibit through the 
alarm inhibit gate 18, comprised of diodes Dl and D2, 
the signal being coupled by its capacitor C1. Thus, if the 
?icker detector channel actuates within 0.2 seconds 
after a transient from the alarm detector, the alarm 
threshold detector will not latch up. . 
After the alarm threshold detector and latch circuit 

has latched up, an RC-timing circuit (resistor 50 and 
capacitor 51) will delay the alarm signal from the col 
lector of the transistor Q, for a predetermined period 
typically 10 to 20 seconds, to allow the user to re-enter 
the room and deactivate the system by opening the 
power ‘control switch S, without actuating the alarm. 
After the transistor Q5 latches on, the emitter of a tran 
sistor Q, in the alarm delay portion of the system is held‘ 
at approximately +4 volts due to current from the tran 
sistor Q6. The positive side of the capacitor 51 charges 
toward +6 volts through theresi'stor 50, and when this 
voltage rises to approximately +4.6 volts, the transistor 
0, conducts to actuate thebuzzer latch circuit. A diode 
D, simply provides a low impedance discharge path for 
the capacitor 51 to reset the alarm delay quickly when 
the power switch S1 is opened. ' r > 

The buzzer latch circuit is simply a power ampli?er 
comprised of transistors 08 to Qlo to provide over 300 
milliamps to the alarm buzzer 20. The circuit includes 
regenerative feedback from the collector of the transis 
tor O9 to the base of the transistor O8 to drive the tram 
sistor Q9 quickly into conduction. In that manner the 
output transistor Q10 saturates quickly to avoid over 
dissipation. ' 

_ Prior to the expiration of the alarm delay, the transis 
tors Q8: Q9 and Q10 are off. At the end of the delay, the 
transistor Q1 conducts and provides base current for 
the transistor Q8. The transistor Q8 then conducts and 
turns on the transistors Q9 and 010. The regenerative 
feedback through the resistor 52 latches the transistors 
09 and 010 on so as to latch the buzzer 20 on. A diode 
D6 protects the transistors Q“) from inductive transients 
caused by the buzzer 20. A shunt capacitor 53 prevents 
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spurious noise from triggering the transistor Q8 on; oth 
erwise, spurious noise may latch the buzzer on. 
Referring now to the ?icker detector channel, it 

should be noted that the ?icker detector, preampli?er, 
and degenerative feedback is the same as for- the alarm 
detector and preampli?er, except for a capacitor which 
limits the high frequency response of the ?icker pream 
pli?er, corresponding to the capacitor 40 in the alarm 
preampli?er, which is one-half the value of that capaci 
tor 40 to allow the ?icker preampli?er to have greater 
output from fast transients, i.e. to decrease the limit to 
high frequency response of the ?icker detector chan 
nel. Accordingly, the ?icker detector 10, preampli?er 
13 and degenerative feedback 15 are again illustrated 
in block diagram form. 
The buffer ampli?er, comprised of transistor Qrs, is 

similar to the input stage (transistor Q5) of the alarm 
threshold detector and latch circuit A. Any abrupt de 
crease in light will produce a positive transient at the 
collector of the transistor Q15 and if this transient rises 
high enough to cause a diode D1 to conduct, the ?icker 
threshold detector and one-shot circuit will be actu 
ated. The threshold level of this circuit is set by resis 
tors 60 and 61 at the same level as the alarm threshold 
set by resistors 44 and 45, typically at +3 volts with a 
6-volt power supply. Accordingly, if a flicker transient 
is suf?cient to trigger the alarm threshold detector and 
latch circuit, it will also trigger the threshold trigger 
and one-shot circuit. 
However, the latter will be triggered first because of 

the faster response of the flicker preampli?er. The out 
put of the ?icker threshold detector and one-shot cir 
cuit taken from the collector of transistor Q16 will for 
ward bias the diode D2 to shunt the input to thealarm 
threshold detector and latch circuit. In the event of a 
very large transient which may tend to actuate the 
alarm threshold detector and latch circuit before the 
?icker threshold detector and one-shot circuit has been 
actuated to forward bias the diode D2, the transient will 
saturate the transistor 015 to forward bias the diode D1 
and thereby inhibit actuation of the alarm threshold de 
tector and latch circuit directly. Diode D, also serves 
to inhibit actuation of the alarm threshold detector if 
the transient has a duration longer than that of the one 
shot. 
The ?icker threshold detector and one~shot circuit 

comprised of transistors Q16, Q1, and Q18 operates as 
follows: normally the transistor Q16 is off, andthe tran 
sistor Q18 is saturated. The transistor Q" is simply an 
emitter follower to provide a low impedance to re 
charge a capacitor 63 quickly. A positive pulse coupled 
from the transistor Q15 through the diode D1 to the base 
of the transistor 0,, causes a positive pulse to appear 
at the emitter of the transistor Q11. This pulse is cou 
pled to the base of the transistor Q“; via the capacitor 
63 and a resistor 64. Conduction of the transistor Q18 
is thus interrupted, and its collector swings negative. 

1 This negative transition is coupled to the base of the 
transistor Q“, through a resistor 65 and the collector of 
the transistor Q16 swings positive, thus pulling the base 
of the transistor Q11 up. This regenerative feedback 
latches the one~shot into its temporary state with the 
transistor Q18 saturated and the transistor Q18 off. The 
positive side of the capacitor 63 then discharges toward 
the ground through a resistor 66, but as it drops to ap 
proximately 0.6V below the battery voltage, the tran 
sistor Q“, again conducts. This produces a positive 
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8 
swing at the collector of the transistor 018 which turns 
off the transistor Q“; and the circuit returns to its origi 
nal state. A capacitor 67 does not have a signi?cant ef 
fect on the operation of the one-shot operation, but is 
provided to shunt noise and prevent false triggering. 
When the ?icker threshold detector and one shot is 

in its temporary state, the positive voltage of the collec 
tor Q16 is coupled through the diode D2 to the alarm de 
tector channel to prevent triggering of the alarm 
threshold detector and latch circuit as described here 
inbefore. The one-shot circuit is also used by the turn 
on delay circuit to prevent the alarm threshold detector 
and latch circuit from being actuated when the user 
turns on the system by closing the switch S1 and leaves 
the room. 
The turn-on delay circuit is comprised of an RC 

timing circuit including two series connected resistors 
71, 72 and a capacitor 73. The junction of the resistors 
is coupled to the base of the transistor Q16 by a diode 
D9. The positive side of the capacitor 73 is initially at 
ground, and after the switch S1 is closed, the capacitor 
73 charges toward +6 volts. The majority of the charg 
ing current ?ows from the base of the transistor Q“, 
through the diode D9 and the resistor 72 until the junc 
tion between the resistors 71 and 72 is suf?ciently posi 
tive to back bias the diode D9, at which time the transis 
tor Q16 is turned off, and the intrusion alarm system is 
ready to operate. Until then, while the transistor Q18 is 
conducting base current to charge the capacitor 73, the 
diode D2 is forward biased to inhibit operation of the 
alarm threshold and latch circuit. In that manner, the 
turn on delay will allow suf?cient time (determined by 
the size of the capacitor 73) for the user to leave the 
room after closing the switch S1. The diode D10 in the 
turn-on delay circuit simply provides a low impedance 
discharge path for the capacitor 73 when the switch. S1 
is open so that the turn-0n delay circuit may reset 
quickly when power is shut off. 
Once the intrusion alarm system is put into opera 

tion, and the period of the turn-on delay has expired, 
the triggering of the alarm threshold detector and latch 
circuit can be prevented by saturation of either the 
transistor 0;; Or the transistor Q16, in which case the 
diode D1 or the diode D2 will shunt negative transitions 
coupled by the capacitor C1, i.e. will couple a positive 
voltage to the junction of the capacitor C, and resistors. 
42 and 43 to inhibit operation of the transistor 05. 
Although the present invention has been described 

with reference to a circuit diagram of a preferred em 
bodiment, it should be understood that additional em; 
bodiments and modifications will be obvious to those 
skilled in the art. Accordingly, it is intended that the 
claims be interpreted to cover such embodiments and 
modi?cations. 
What is 'claimedis: 
1. Apparatus for monitoring an area and initiating an 

alarm signal which can be used to activate an alarm de 
vice when light in that area changes in response to 
movement of an intruder, said apparatus being com 
prised of 

?rst adaptive means for detecting light in said area 
and producing a ?rst output signal at a predeter 
mined level, said means producing large transients 
in said ?rst output signal in response to any abrupt 
change in light received above a predetermined 
rate of change, means for maintaining said ?rst out 
put signal substantially constant for any ambient 
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light ?uctuation below said predetermined rate, 
and means for limiting the amplitude of said ?rst 
output signal to below a predetermined level in re 
sponse to any light pulsation received at a rate of 
change that is above said predetermined rate by a 
given amount suf?cient not to limit transients in 
said ?rst output signal caused by abrupt changes in 
light received due to movement of an intruder, 

means for initiating said alarm signal in response to 
said output signal from said ?rst detecting means, 
when the amplitude of said ?rst output signal ex 
ceeds said pre-determined level, 

second adaptive means for detecting light in said area 
and producing a second output signal at a predeter 
mined level, said means producing large transients 
in said second output signal in response to any 
abrupt change in light above a predetermined rate 
of change, said transients being substantially equal 
in amplitude to transients produced in said ?rst 
output signal in response to the same change in 
light, means for maintaining said second output sig 
nal substantially constant for any ambient light 
?uctuation at rate below said predetermined rate, 
and means for limiting the amplitude of said second 
output signal to below said predetermined level in 
response to any light pulsation received at a rate of 
change that is above said predetermined rate by an 
amount suf?ciently large to permit the amplitude 
of said second output signal to be greater than said 
?rst output signal for any change in light received 
at a rate greater than that produced by movement 
of an intruder, and 

means responsive to said second output signal for in 
hibiting said alarm initiating means when said sec 
ond output signal exceeds said ?rst output signal in 
amplitude. ‘ - 

2'. Apparatus for monitoring an area and initiating an 
alarm signal when light in that area changes in response 
to movement of an intruder, said apparatus being com 
prised of 

?rst‘ means for detecting light and producing an out 
put signal in response to incident light, said ?rst 
means including means for limiting changes in said 
output signal to a predetermined range of rates of 
change in incident light, said range being selected 

20 

25 

30 

35 

40 

45 

to include only changes in lighting due to move- I . 
ment of an intruder, 

second means for detecting light and producing an 
output signal in response to incident light, said sec 
ond means including means for limiting changes in 
said output signal in said predetermined range of 
rates of change in incident light to be substantially 
the same as for said first light detecting means, and 
means for allowing said second light detecting 
means to have a greater output signal than said ?rst 
light detecting means in response to light changes 
at rates above said range, - 

alarm threshold detecting means connected to re 
ceive at an input terminal the output signal of said 
?rst light detecting means for detecting a change 
above a predetermined threshold, 

means responsive to said alarm threshold detecting 
means for initiating an alarm signal when a change 
above said predetermined threshold is detected in 
the output signal of said ?rst light detecting means, 
and 

10 
means responsive to said second light detecting 
means and connected to said alarm threshold de 
tecting means for inhibiting said alarm threshold 
detecting means from detecting an output signal of I 
said ?rst light detecting means above said predeter 
mined threshold when said second light detecting 
means provides an output signal greater than said 
output signal of said ?rst light detecting means in 
response to a change in light above said range. 

3. Apparatus as de?ned in claim 2 including a switch 
for applying power thereto for operation and wherein 
said means for initiating an alarm signal includes means 
for delaying initiation of said alarm signal for a prede 
termined period to allow a user to turn off the appara 
tus, by removing power through said switch after enter~ 
ing said area. 

4. Apparatus as de?ned in claim 2 wherein said inhib 
iting means comprises a ?rst conductive means con 
nected to said input terminal of said threshold alarm 
detecting means for inhibiting the output signal of said 
?rst light detecting means when said second light de 
tecting means provides an output signal greater than 
said output signal of said ?rst light detecting means in 
response to a change in light above said range. 

5. Apparatus as de?ned in claim 4 wherein said con 
ductive means comprises a diode, means for back bias 
ing said diode, and means for amplifying and applying 
said output signal of said second light detecting means 
to said biasing means for forward biasing said diode. 

6. Apparatus as de?ned in claim 4 including ?icker 
threshold detecting means connected to receive the 
output signal of said second light detecting means for 
detecting a change above a predetermined threshold 
and in response thereto for inhibiting said. alarm thresh 
old detecting means for a predetermined period to 
allow said first means to settle before resuming normal 
operation. , 

7. Apparatus as de?ned in claim 6 including a switch 
for applying power thereto for operation and means for 
inhibiting said alarm threshold detecting means for‘a 
predetermined period after said switch applies power 
to allow a user to turn on the apparatus and, then leave 
said area. ‘ 

8. Apparatus as defined in claim 7 wherein said 
means for initiating an alarm signal includes means for 
delaying initiation of said alarm signal for a predeter 
mined period to allow a user to turn off the apparatus 
by removing power through said switch after entering 
said area. ' 

9. Apparatus as defined in claim 6 wherein said 
?icker threshold detecting means comprises threshold 
means for detecting when said second light detecting , 
means provides an output signal which exceeds a pre 
determined level, timing means for producing an in 
hibit signal for said predetermined period after said 
threshold means detects that. said level has been ex 
ceeded, and a second conductive means connected to 
said, input terminal of said alarm threshold detecting 
means for inhibiting the output signal of said first light 
detecting means for said predetermined period of said 
timing means. 

10. Apparatus as defined in claim 9 including a 
switch for applying power thereto for operation and 
means for actuating said timing means when said switch 
applies power, thereby inhibiting said alarm threshold 
detecting means for said predetermined period to allow 
a user to turn on the apparatus and then leave said area. 
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11. Apparatus as de?ned in claim 7 wherein said ?rst 
conductive means comprises a diode, means for back 
biasing said diode, and means for amplifying and apply 
ing said output signal of said second light detecting 
means to said biasing means for forward biasing said 
first diode when said second light detecting means pro 
vides an output signal greater than said output signal of 
said ?rst light detecting means in response to a change 

15 
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in light above said range, and said second conductive 
means comprises a diode, means for back biasing said 
second diode, and means for applying said inhibit signal 
from said ?icker threshold detecting means to said 
means for back biasing said second diode for forward 
biasing said second diode. 

* * It a s 


