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UNITED STATES PATENT OFFICE 
2,631,273 

APPARATUS FOR PRHOTOELECTRIC 
DETECTION 

Same W. Bago, Astoria, N. Y., assigor to The 
Alertronic Protective Corporation of America, 
New York, N.Y., a corporation of New York 
Application June 29, 1948, Serial No. 35,86 

(C. 340-228) 9 Claims. 
1. 

The present invention relates to a method and 
apparatus for photoelectric detection and in par 
ticular to one adapted to control a burglar or in 
truder alarm. 

It has long been proposed to employ photo 
electric detection apparatus as a burglar alarm, 
Said apparatus comprising a beam of light di 
rected onto a suitable photoelectric element. So 
that whenever said bear of light is interrupted, 
as by the passage of a person thereaCrOSS, the 
energization of the photoelectric element Will be 
So changed as to set off an alarm. Two primary 
defects have been inherent in such systems, have 
Initigated Strongly against their use, and have 
prevented their being approved for local alarm 
Work by insurance companies and protective 
agencies. These defects are: (1) the Suscepti 
bility of the apparatus to counterfeiting, thus 
negativing its usefulness as a positive intruder 
alarm, and (2) the high power requirements of . 
the Source of illumination, thus making impoS 
Sible employment of a practical Source of Stand 
by power. 

Counterfeiting or 'fooling' of a photoelectric 
detection system of the normal type is relatively 2: 
easy provided that the Would-be intruder knoWS 
of its existence and of the location of the photo 
electric cell. All that he need-do in order to ef 
fect his undetected entrance into the premises 
guarded by the system is to direct a beam of light 
upon the photoelectric cell at least for the per 
riod of time during which he himself, is inter 
rupting the genuine light bearin. The intruder's 
counterfeit, light beam will prevent, the alarm 
from sounding and consequently will render the 
detection system completely ineffective to detect 
his entrance. 

Failure of a power source is an all-too-frequent 
occurrence, and unless the detection System is 
provided with a standby power Source it Will be 
completely ineffective, whenever the regular 
Source of power fails or falls, below that mini 
mum value necessary to operate the apparatus. 
During the period of tile that the regular-power 
Source is ineffective the control System is also 
ineffective and consequently provides no protec 
ion whatsoever against intruders. Therefore, a 
standby power source is an essential for an effec 
tive detection system. In order to supply. Suff 
cient electrical energy to illuminate a light, Source : 
so that it is capable of functioning in the detec 
tion system, a standby source of electrical power 
would have to be of Such magnitude as to be 
wholly impractical, since it is necessary that the 
standby source of power be capable of energizing i 
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2. 
and illuminating the apparatus over an extended 
period of time. 

It is the prime object of the present invention 
to devise a method and apparatus for photoelec 
tric detection which avoids the above disadvan 
tages. 
In particular, it is an important object of the 

present invention to devise Such a method, and 
apparatus which is incapable of being “fooled,' 
that is to say, which will not be rendered in 
capable of setting off the alarm by reason of any 
actions taken by the Would-be intruder. An 
other equally important object of the present in 
vention is to devise a method and apparatus for 
photoelectric detection which is So constructed as 
to be capable of being energized by a standby 
power source comprising standard batteries. 
A subsidiary object of the present invention is 

to devise an electronic control circuit for use in 
a photoelectric detection apparatus which is sin 
ple, dependable and fool-proof. 
Yet another object of the present invention is 

to devise a simple and efficient power circuitar 
rangement by means of which a regular source of 
power and a standby source of power are both 
connectable to the apparatus and effective to 
energize it under appropriate conditions. 
A still further object of the present invention 

is to devise various circuit subassemblies which 
are particularly effective in the practice of the 
novel method herein disclosed. 
The above objects are achieved by utilizing a 

light source of high intensity and of illuminating 
that light source in an intermittent manner, thus 
reducing the power drain on the standby power 
source. The control circuits are so arranged that 
only when the flashes of light received by the 
photoelectric element are in exact Synchronism 
With the flashes of light emitted by the Source 
of illumination will the alarm be restrained. 
Such synchronism involves a correspondence not 
only of frequency but also of phase So that it is 
for all practical purposes impossible for a would 
be intruder to simulate with an auxiliary Source 
of illumination the exact flashes of the true 
source of illumination, and this even if he knew 
and were able accurately to reproduce the fre 
quency of Said flashes, 
To the accomplishment of the foregoing objects 

and Such other objects as may hereinafter appear, 
the present invention relates to the method, appa 
ratus and circuit arrangement of a photoelectric 
detection system as defined in the appended 
(lains and as described in this specification, tak 
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en together with the accompanying drawings, in 
Which: 

Fig. 1 is a schematic representation of a room 
showing the system in operation and illustrating 
the manner in which the system would detect the 
presence of an intruder; 

Fig. 2 is a circuit diagram disclosing the details 
of the apparatus; and 

Fig. 3 is a circuit diagram illustrating the 
power supply for the System. 

Broadly considered, the apparatus of the pres 
ent invention comprises a light source generally 
designated A and a light sensitive element such 
as a photoelectric cell generally designated B, 
the light source being illuminated and the light 
enanating therefrom being directed to the photo 
electric cell B. So as to energize the Sane. AS 
illustrated in Fig. 1 the light source A may be 
positioned in a room generally designated 2 SO 
that the light emanating therefrom generally 
designated 8 passes across the entrance to the 
room, here shown as the door 6, it being under 
stood that a window or any other entranceway 
could be equally protected, so that if the door 6 
should open, or if an intruder should pass there 
through, the light beam would necessarily be 
interrupted, thus interrupting the energization of 
the photoelectric cell B and setting off a sensible 
alarm of any desired type. These elements and 
arrangements are common to most photoelectric 
detection Systerns. 
An important novel element in my apparatus 

is a means generally designated C which causes 
the light source A to fiash intermittently so that 
the light beam A is not a continuous bean but is 
instead made up of a series of discrete light pulses 
indicated schematically in Fig. 1 by the curved 
lines 8. It is preferable, but not necessary, that 
the rate of fashing of the light source A be so 
rapid as to be greater than the persistence of 
the human eye. It is Well known that light 
flashes at a frequency of 60 per Second are un 
detectable by eye and in a preferred modification 
the flashes may occur on the Order of 200 times 
per Second. 
The frequency of flashing has two significant 

effects. In the first place, if the would-be in 
truder does not know that the light source A is 
only intermittently energized, he will be under 
the impression that it is a continuous source of 
illumination rather than an intermittent source 
and Should he attempt to fool the device With a 
Counterfeit source of illumination of uninterrupt 
ed intensity, he would succeed only in setting off 
the alarm. 

In the Second place, even if the intruder 
knows that the light source A is intermittent in 
Character, he would still, in an attempt to fool 
the apparatus, be required to utilize a counterfeit 
light Source of exactly the same frequency, and 
if the frequency is so great as to be undetectable 
to his eye, he will not be able accurately to de 
termine its frequency without the assistance of 
relatively complex auxiliary apparatus such as a 
Stroboscope. The greater the frequency of the 
light flashes from the light source A, the more 
difficult Would it be for the intruder to ascertain 
their frequency and to generate simultaneous 
flashes. AS Will be explained in detail hereafter, 
unless the flashes were siniaultaneous the alarm 
WOUld be set off. 
The light Sensitive element B is connected to a 

Suitable electrical circuit for detecting its changes 
in Output, which changes in output will be de 
termined by the frequency and intensity of the 
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4 
light flashes impinging thereupon and which 
will be converted into first electrical signals. The 
output of the light sensitive element B will, of 
course, be modified by ambient light and randon 
“noise' effects, but the only useful part of the 
first electrical signals will be the output caused 
by the received fashes from the light Source A. 
A signal circuit generally designated D is Con 
nected to the light source A. So as to generate 
Second electrical signals in exact Synchronism 
With the flashes of the light emanated by the 
light source A. A control element generally 
designated E is provided for comparing the first 
and second signals, the control element actuating 
an alarm control circuit generally designated F, 
the control element E and the alarm control cir 
cuit F cooperating so as to set off a sensible 
alarm whenever the first and Second Signals are 
not in exact synchronism both as to frequency 
and phase. Since the first electrical signal may 
and probably will have components other than 
those generated by the flashes of light from the 
light source A, it therefore is not necessary that 
all of the first signal be in exact Synchronism 
with all of the second signal. It is necessary only 
that the two signals both contain Substantial 
components in Synchronism, and throughout this 
specification the term “Synchronism' is meant 
to refer to the Situation. Where Substantial Con 
ponents of both signals are in Synchronisin. The 
fact that the System operates Only on these Sub 
stantial components makes it independent of an 
bient light and of randon “noise' effects, thus 
increasing the dependability and sensitivity of the 
System. It also seems appropriate at this point 
to differentiate the present system over others 
known to the prior art where modulated light is 
employed. In Such prior art Systems, the fre 
quency of modulation is a controlling factor and 
tuned circuits are eployed to detect those nodul 
lations. In the instant systein, the term "fre 
quency' does not refer to modulation at all but 
refers instead to the number of discrete fashes 
occurring per unit time from the light Source A. 
Hence tuned circuits are ineffective and the circuit 
arrangement disclosed hereinafter is employed. 

Hence, even if the Would-be intruder were 
able to determine the exact frequency of the 
flashes of the light Source A, as by means of a 
stroboscope, and Were able exactly to reproduce 
that frequency of flash in a counterfeit light 
Source, as might be possible with certain com 
nercial and laboratory equipient, he Would still 
be unable to fool the device because of his in 
ability, from a practical point of view, to Secure 
exact simultaneity between the pulses from the 
counterfeit Source and the true Source A. Ex 
tensive experiments have been conducted by me 
With highly precise auxiliary light sources tuned 
to flash at exactly the same speed as the true 
light Source A and every one of those experi 
ments, carried out with the greatest zeal, have 
proven unable to fool the apparatus. 
A power supply is provided for the apparatus 

5 and is illustrated in Fig. 3, this power Supply in 
cluding a regular Source of power G, a standby 
Source of power H, and a Switch I for cutting in 
the standby Source of power H. When the regular 
Source of power G falls below a predetermined 
minimum. By reason of the fact that the light 
Source A flashes only intermittently, the power 
drain on the power Supply is quite minimal and 
consequently it is possible to form the standby 
Source H of a Suitable number of Standard bat 
teries, preferably of the dry cell or A and B bat 
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tery type, sthese batteries: being capable of eneral 
gizing the apparatus over a long period of time, 
The apparatus is so constructed that if both. 
power supplies should failat, any time, the 
alarm will be sounded, thus eliminating the poss 
sibility that one might be depending upon a de 
tection system which was wholly ineffective by 
reason of power failure, 

Fig. 2 discloses the details of the apparatus 
which permit the attainment of the above. ob 
jects, in the generalized manner, just described. 
The light Source: A may be in the form of a neon 
tube... O which will illuminate only when the po 
tential difference impressed acroSS its electrodes 
2 and 4. exceeds a given value." Illumination 

Will continue. So, long, as the Voltage across the 
electrodes 2 and 4 exceeds another and Smaller 
value, called the quench value. The electrode 4 
is connected to ground and the electrode, 2 is 
connected by means of wire 6, adjustable rheo 
stat 8, and voltage dropping rheostat 20, to the 
high voltage D. C., tap. 22. A capacitor 24, is 
connected across the tube. f and so long as the 
voltage acroSS the capacitor is below:... that re 
quired for illumination of the tube: , the con 
denser Will charge, thus slowly drawing power 
from the power Supply. As soon as the potential 
difference across the capacitor 24 has built up to 
a value equal to the firing voltage of the tube, 
the tube fo Will become conductive and the 
capacitor 24, will discharge through the tube 
causing it to illuminate. This discharge is prac 
tically instantaneous during which the capacitor 
24 discharges:through the tube, until the voltage 
acroSS it is less than the quench value... At this 
point the tube will darken and the condenser will 
Once again charge. The value. of the capacitor 
Will determine the frequency With which the neon 
tube 0 will illuminate and, as has already beer 
Stated, it is preferred that this frequency be 
greater than that detectable by the eye and prefs. 
erably on the order of magnitude of 200-times per 
Second. It Will be noted that by this arrange 
ment energy is stored in the capacitor 24 over a 
considerable period of time-and is expended in 
an instant. 
The intermittent nature of the illumination of 

the neon tube 0 , constitutes a source of great 
saving in power consumption. If the tube were 
constantly illuminated, power would have to be 
Supplied to it all of the time, 1 watt being re. 
quired when the neon tube is illuminated. Since 
the capacitor 24 takes considerably longer to 
charge than to discharge, the tube if 0 consumes 
power during considerably less than one percent 
of the time the System is in operation. So... that 
the power consumption is cut to considerably less 
than one percent of that which would normally 
be required. A practical burglar alarm installa 
tion has been constructed and tested by me acs 
cording to the teachings. Of this invention in 
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which the average power drawn by the source of . 
illumination A is only on the order of 10 milli 
Watts. Hence, since the flashes are only in 
finitesimal in duration and occur. Only over, a 
Sinal portion of the time during Which the aps 
paratus is in use, the total power consuinption is 
guite Small. 
The photoelectric cell B is positioned so, as to 

receive the flashes of light 8 from the light source 
A. and will, by its very nature, convert those re. 
ceived light flashes into corresponding Surges of 
electrical energy constituting the first electrical 
signals. These signals are then amplified by 
means of the vacuum tubes 26, 28, 30 and 32, is 

6 
these tubes being connected togetheringtorvene. 
tionals annplification circuits. While four stages 
of, preliminary amplification are here disclosed, 
it Will be apparent that... the number of: stages 
can be varied at: Will. 
The amplified output from the tube 32 is 

coupled in conventional fashion via resistor 34 
and capacitor 36,...to the grid 38 of the vacuum 
tube, 40 Which is also an amplification tube. This 
tube is Sobiased as to passino, current, Or, an in 
effective annount of current, even when the ame 
plified first electrical signals from the photo 
electric cell. B. are alone impressed upon the 
grid 38. 
A Signal circuit generally designated D and in 

cluding the capacitor. 42 and the resistor; 44 is 
connected between the photo-electric cell Band 
the grid 46 of another amplifying tube 48 so that, 
Whenever, the tube do flashes, surges constituting 
the second electrical. signals are applied to the 
grid 46. The tube 48 is so biased that when these 
Second electrical signals are: applied to the: grid 
45, the tube 48 will pass current and amplify. 
The output of the tube 48 is coupled by means: of 
connector. 50 and a high pass filter including 
capacitors 52 and 54, connector. 56 and resistor 
58 to the grid 38 of the amplifying tube. 40. The 
tube 40 is so biased that it, will either pass no 
current or an ineffective amount of current when 
the amplified Second electrical signals from the 
tube 48...are alone applied to the grid. 38. 

However, the bias of the, tube: 40 is such that 
it will pass an effective: amount of current. When 
the amplified first electrical signals coming from 
the fourth: amplification stage:32 and the amplis 
fied second electrical signals coming from the 
amplifier 48 add together in synchronisms both 
as to frequency, and phase. Hence, the tube, 40, 
constituting the fifth amplification stage, will 
have an Output. Only if. and When the first elec 
trical signals generated by the photoelectric cell 
Band determined by the frequency and magnie 
tude of the light flashes inpinging thereupon are 
in exact synchronism both: as to frequency and 
phase with the light flashes generated by the 
true light Source A. The tube 40 therefore-con 
stitutes the control element E which compares 
the first and second signals: 
The soutput: of the tube 40 is fed to the grid 

6 of, the camplifying tube -62 via a filter: circuit 
64 which converts the pulsed, output: of the tube 
49, into sawtooth wave form. The output of the 
tube, 40 may also be coupled with the output of 
the preceding amplification stages by means of 
resistors 66,68, IO and 12 for regenerative, an 
plification. The output of the tube-62 feeds in 
to the primary 74 of a transformer T6 having a 
secondary '78 with a center-tapi. 80. The ex 
tremities of the secondary 78 are connected via 
capacitors' 82 and 84 to a pair of selenium cell 
rectifiers 86 and 88 connected together in series 
opposing. The left hand extremity of the sec 
Ondary 8 is connected, via capacitor 84, to the 
left hand side of the rectifier 88 and to the D. C. 
Voltage tap 34. The mid-point. 9) between the 
rectifiers 86 and 88 is connected via capacitor 
92 to one end of a coil 94 which is the secondary 
of a transformer 96. The other end of the see 
Ondary coil 94 is connected to the center-tap 80 
of the secondary 78. 
The output of the tube 48 which amplifies the 

Second electrical signals is connected via resistor 
98 to the coil 00:which is the primary of the . 
transformer 96. Hence, it will be apparent that 
the second electrical: signals are applied to the 
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coil 94 and the first electrical signals, so long as 
they are in exact synchronism with the Second 
electrical signals, will be applied to the coil 78. 
The circuit including these coils 94 and 78 and 
the rectifiers 86 and 88 constitutes an important 
portion of the alarm control circuit F. 

It has already been noted that the outside of 
the left hand rectifier 88 is connected to the tap 
34 of D. C. voltage. The right hand end of 
the other rectifier 86 is connected via resistor 
02 and shunt capacitor 04 to the grid 6 of 

the amplification tube 08. The average volt 
age applied to the grid 06 will therefore be de 
pendent upon the magnitude and phase relations 
between the voltages induced in the coils 78 
and 94. 
In order to explain the functioning of this cir 

cuit, let it be assumed that the voltage generated 
in the coil 73 is 5 volts from the center-tap 8 
to each extremity of the coil and that the volt 
age in the coil 94 is 7 volts. Let it also be as 
Sumed that the first and second signals are in 
exact synchronism. Since each signal is in the 
form of a discrete surge, preferably of sawtooth 
shape, for each Surge in the primaries A and 
60 an alternating current will be generated in 

the secondaries 78 and 94 respectively. Dur 
ing the first portion of the cycle of alternation, 
let it be assumed that the currents generated in 
both Secondaries 18 and 94 flow to the left as 
viewed in Fig. 2. The current from secondary 
94 corresponding to the second electrical signal 
will flow into the center-tap 89 and thence will 
divide, flowing both to the left and the right in 
the coil 78. In the left hand part of the coil 
8 the 5 WOtS from coil 8 and the 7 volts fron 

coil 94 Will add and the current will flow to 
rectifier 88 which is so oriented as to permit 
this flow. The rectifier 88 may be considered 
as a perfect conductor and hence there will be 
no voltage drop there-across. In the right hand 
part of the coil 8, the 5 volts generated by the 
primary 74 will be oriented in a direction against 
that permitted by the rectifier 86. However, the 
7 volts generated in the coil 94 will overpower 
those 5 volts and will be Oriented in a direction 
permitted by the rectifier 86 so that current will 
pass through said rectifier, Hence, during this 
first portion of the cycle, there will be no volt 
age drop across either of the rectifiers 86 or 88. 
In the next portion of the cycle, currents gen 

erated in the coils 8 and 94 will be flowing to 
ward the right in Fig. 2. This means that in 
sofar as the current flowing into the coil 94 via 
the center tap 8 is concerned, it will move to 
the left in the right hand side of the coil 78 and 
to the right in the left hand side thereof. 
Hence, the voltage in the left hand Side of the 
coil 78 will include 5 volts generated therein by 
the primary 74 and 7 volts corresponding to the 
voltage of the coil 94, both of these voltages be 
ing Oriented in a direction opposite to that per 
mitted by the rectifier 88. There Will therefore 
be a total voltage across the rectifier 88 of 12 
volts. In the right hand side of the coil 78, 
there will be a resultant Votilage of 2 volts in a 
direction opposite to that permitted by rectifier 
86 so that there will be a voltage drop of 2 volts 
across the rectifier 86. The total voltage drop 
across the two rectifiers will consequently be 10 
volts and the average voltage drop across the 
two rectifiers for the entire cycle, assuming that 
the two halves of the cycle are of equal duration, 
will be 5 volts. The resistor 02 and capacitor 
04 constitute a filter circuit which averages the 
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potential difference across the rectifiers 86 and 
88, this average potential difference adding to or 
subtracting from the D. C. voltage source 34 
and thus modifying the voltage applied to the 
control grid 6 of the tube OB. 
Computations similar to those just made Will 

indicate that so long as the voltage induced in 
the coils 8 and 94 are in Synchronism, an un 
balance will exist in the two halves of the circuit 
just described so that a given modification of 
the voltage of the source 22 is impressed on the 
grid 36. If the phase and frequency relation 
ship between the first and second signals be 
varied so that the signals are not in exact syn 
chronism, this unbalance will be modified and 
hence the voltage applied to the grid G6. Will be 
correspondingly altered. 
The output of the tube 98 feeds control coil 

A which, when energized pulls down the 
arnature 2 of a suitable relay or switch 4, 
the Switch controlling whatever sensible alarm 
may be desired. The alarm may be audible, 
Such as a bell or buzzer, may be visual, in the 
form of a light, or may merely control Suitable 
alarm equipment in a remote station. The ex 
act nature of the alarm forms no pairt of the 
present invention. 
The relay A is So connected to the alarm 

and the tube 8 is so biased that so long as a 
predeterrained unbalance exists in the regitifier 
Coil circuit, the coil will be energized and 
the relay it will be held in open position so that 
the alarm will not sound. As soon as said un 
balance Varies or disappears, however, the voltage 
applied to the grid 36 Will be such as to bias 
the tube G8 either to cut off or so that it will 
pass an insufficient amount of current, thereby 
permitting the relay to close and set off the 
alarm. 
The power Supply circuit for the apparatus is 

illustrated in Fig. 3. The regular power supply 
G may be derived from a standard 110 volt 60 
cycle circuit. Such as is available in normal power 
distribution Systems. The alternating current 
passes through fuses 6, which may be of 1. 
ampere, and through SWitches 8 which are 
manually closed whenever it is desired to put 
the System in operation. From there, one side 
of the Source goes to ground and the other side 
passes through a rectification circuit 2D and a 
Smoothing choke 22 to the high voltage D. C. 
tap 22. Interposed between the tap 22 and the 
A. C. Source is a rectifier 26 so oriented as to 
permit current flow to the tap 22. 
The alternating current power source is also 

connected via circuit dropping rheostat 28 to a 
low voltage line 33 which leads to l). C. con 
nection points 32, 38 and 36 of differing 
Voltages. - 

The Standby power Source H comprises a low 
voltage battery 38 and a high voltage battery 
49 connected in series aiding. The low voltage 

Side 42 of the low voltage battery 33 is con 
nected to armature 3i of switch I. The con 
trol coil 48 of the switch I is connected via re 
Sistor 48 between the regular voltage source G. 
and ground and is so related to the armature 
i44 as to maintain the latter out of electrical 
connection with the contact 50, which is in 
turn connected to ground, so long as the voltage 
of the regular source G exceeds a predetermined 
minimum value. 
The high voltage end 52 of the low voltage 

Source 38 is connected via manually operated 
SWitch 54 to the low voltage line 30 and is 
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also connected to the low voltage side S6 of 
the high voltage battery Ae. The high voltage 
end 58 of the high voltage battery is is con 
nected via manually operated Switch 39 and 
rectifier 62 to the high voltage tap 22. The 
Switches 54 and 6 are closed simultaneously 
with the SWitches 3. 
The operation of the apparatus is as follows: 

The light source A will flash at a rate deter 
mined by the magnitude of the resistor S and 
capacitor 24 and the voltage source to which it 
is connected, generating second electrical Sig 
nails in Synchronism with the flashes. The 
photoelectric cell B receives the flashes and gen 
erates first electrical signals which are amplified 
and fed to the control element E. The anpli 
fied second electrical signals are also fed to the 
control element E, said control element being SO 
biased as to pass current only when the two sig 
hals are in synchronish. The output of the 
control element E is ainplified and directly Com 
pared with the second electrical signals, and 
if that output and the second electrical signals 
are in exact synchronism as to frequency and 
phase, a voltage will be applied to the control 
grid 6 which will keep the alarm from Sound 
ing. If the first electrical signals generated by 
the photoelectric cell B and the second elec 
trical signals generated by the flashes. Of the 
light source A are not in Synchronism, the grid 
06 will become so biased as to cause the alarm 

to Sound. 
Hence, if an intruder interrupts the light bean 

4, the second electrical signals will continue to 
be sent to the alarm control, circuit, but the first 
electrical signals will be interrupted. An un 
balance Will no longer exist in the alarm COntrol 
circuit F and the alarm will Sound indicating 
the presence of an intruder. If an intruder, by 
reason of Shining an extremely bright light onto : 
the photoelectric cell B or by any other, means, 
should cause the control element E to paSS Cur 
rent, the alarm would still sound because the 
first and second signals would not be in Syn 
chronism. If a would-be intruder should cause 
a counterfeit light source to illuminate the pho 
toelectric cell B at a frequency equal to that 
of the genuine light source A, even then the alarm 
would sound unless the counterfeit and genuine 
light sources were in exact phase Synchronism, 
a condition impossible to achieve from a prace 
tical point of view. 

If the regular power source.G should fail, the 
arnature, S4 of the Switch I Will fall and CO 
nect the low voltage battery .38 of the Standby 
power source H in the circuit and the rectifier i? 62 
is conductive in a direction to connect the high 
voltage battery 30 in the circuit so that.the ap 
paratus will continue to function. The rectifier 
62 prevents the regular power source. G, when 

it is effective, from feeding back into the auxiliary 
power source H, and the rectifier 26 prevents 
the high voltage standby source is from feeding 
back into the main power source G. Whenever its 
voltage is greater than that of the regular power 
source G. while at the same time permitting the 
regular power source G to. Supply the high Volt 
age tap 22. 
Should both power sources fail, current will 

not pass in the coil lie and the alarm Will Sound. 
Should the light source: A fail, there Will be no 
second electrical signals and the alarm. Will 
sound. Should the photoelectric cell B become 
defective, or should any of the circuit elements 
become disarranged, the alarm Would also Sound. 
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From the above it will be realized that by the 

arrangement described, and by the method of 
Operation set forth, a photoelectric detection 
Systern has been devised which is fool-proof, de 
pendable, of Such a nature as to be capable of 
being operated by a standby battery source over 
a long period of time, simple of construction and 
Ilaintenance, and exceedingly valuable in in 
truder detection. While only one embodiment of 
this invention has been here disclosed, it will be 
apparent that the method and apparatus, and 
particularly the detailed circuit elements there 
of, may all be varied widely without departing 
from the Spirit of the invention as defined in 
the appended claims. 

I Cairn: 
1. A photoelectric detection apparatus com 

prising a light Source which flashes intermit 
tently, a photoelectric element positioned to re 
ceive Said flashes and convert them into first elec 
trical Surges synchronized with said received 
flashes, a signal circuit connected to said light 
Source for generating second electrical Surges in 
Synchronism. With the fiashes of said light source, 
a control element having an electrical input and 
an electrical Output, Connections between said 
photoelectric elements and Said signal circuit on 
the one hand and Said input on the other hand 
effective to tranSrinit Said first and second surges 
additively in Surge form to said input, and con 
nections: between said output and an alarm con 
trol circuit, said control element being effective 
to produce an electrical output to said alarm 
Control circuit in Synchronism. With Said first 
Surges only when said first and second surges 
are in Synchronism, said alarm control circuit 
utilizing Said electrical output to control a Sen 
Sible alarn. 

2. The photoelectric... detection apparatus of 
claim i in which said alarm control circuit com 
prises a center-tapped coil inductively connected 
to one of said electrical output of said control ele 
ment and Said Signal circuit, the other of Said 
electrical output and Said signal circuit being 
conductively, connected to... the center-tap of said 
Coil, an unbalance, thus existing when said elec 
trical output and Said Second surges are in syn 
chronism, Said coil being connected to a Switch 
Controlling a Sensible. alarm in a Sense. Such that 
Said alarm Will be prevented from being set of 
So long as Said unbalance continues to exist. 

3. The photoelectric detection, apparatus of 
claim 2, in which said coil is inductively con 
nected to . Said electrical... output and is con 
ductively connected to said. Signal circuit. 

4. The photoelectric - detection apparatus of 
claim 1, in Which said alarm control circuit is 
also connected to Said. Signal circuit and is effec 
tive only. When Said first and second signals are 
not in Synchronism to set off a sensible alarm. 

5. A photoelectric detection apparatus com 
prising a light source which flashes intermit 
tently, a photoelectric element positioned to re 
ceive. Said flashes, and convert them into first 
electrical signals, a signal circuit connected to 
Said light Source for generating second electrical 
Signals in Synchronism" with said fiashes, a 
Vacuum tube: having electrodes connected to said 
photoelectric element and said signal circuit and 
having an output circuit, said tube being nor 
mally biased to cut-off and said bias being so 
related to Said first and second signals that only 
When said first and second signals are in syn 
chronism will said tube pass current in its out 
put-circuit, said current being in synchronism 
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with and having the same frequency as said first 
signals, and an alarm control circuit connected 
to said output circuit for utilizing the current 
flowing therein for setting off a sensible alarm. 

6. The photoelectric detection apparatus of 
claim 5, in which said alarm control circuit com 
prises a center-tapped coil inductively connected 
to one of Said output circuit and Said signal cir 
cuit, the other of Said output circuit and Said 
Signal circuit being conductively connected to 
the center-tap of Said Coil, an unbalance thus 
existing when said current in said output circuit 
and said Second Signals are in Synchronism, said 
coil being connected to a SWitch controlling a 
sensible alarm in Such a Way that Said alarm 
will be prevented from being set off so long as 
Said unbalance continues to exist. 

7. The photoelectric detection apparatus of 
claim. 6, in which said coil is inductively con 
nected to said output circuit and is conductively 
Connected to Said Signal circuit. 

- 8. The photoelectric detection apparatus of 
claim 5, in which Said alarm Control circuit is 
also connected to Said signal circuit and is effec 
tive only when current in Said output circuit and 
Said Second Signal are not in Synchronism to set 
Off a Sensible alarm. 

9. A photoelectric detection apparatus compris 
ing a light Source which flashes intermittently, 
a photoelectric element positioned to receive said 
flashes and convert them into first electrical sig 
nals in Synchronism. With said received flashes, 
a signal circuit connected to said light Source for 
generating second electrical signals in Synchro 
nism. With the Said flashes of said light source, 
and an alarm control circuit connected to said 
signal circuit and to said photoelectric element, 
said alarm control circuit comprising a center 
tapped coil inductively connected to one of Said 
signal circuit and said photoelectric element, the 
other of said signal circuit and said photoelectric 
element being conductively connected to the 
Center-tap of said coil, an unbalance thus exist 
ing when Said signals are in synchronism, the 
extremities of Said coil being connected to a pair 
of rectifiers in Series opposing, a vacuum tube 
have a control grid connected to one side of one 
Of Said rectifiers, and a voltage Source connected 
to the other Side of the other of said rectifiers, 
the output electrode of Said vacuum tube being 
connected to a coil adapted to actuate a switch 
controlling a sensible alarm, whereby, so long as 
Said unbalance continues to exist, the average 
Woltage acroSS Said rectifiers Will bias Said tube to 
one output condition, and when said unbalance 
ceases to exist, Said tube will be biased to a dif 
ferent output condition. 

10. A photoelectric detection apparatus con 
prising a light source which flashes intermittent 
ly, a photoelectric element positioned to receive 
Said flashes and convert them into first electrical 
signals in synchronism. With said received flashes, 
a signal circuit connected to Said light Source for 
generating. Second electrical signals in Synchro 
nism with the Said flashes of said light Source, 
and an alarm control circuit connected to said 
signal circuit and to said photoelectric element, 
said alarm control Circuit comprising a center 
tapped coil inductively connected to one of said 
signal circuit and said photoelectric element, the 
other of said signal circuit and said photoelectric 
element being conductively connected to the Cen 
ter-tap of Said coil, an unbalance thus existing 
when said signals are in synchronism, the ex 
tremities of said coil being connected to a pair of 
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12 
rectifiers in series opposing, a vacuum tube hav 
ing a control grid connected to one side of one of 
Said rectifiers and a voltage Source connected to 
the other side of the other of said rectifiers, the 
output electrode of said vacuum tube being con 
nected to a coil adapted to actuate a switch con 
trolling a Sensible alarm, whereby, so long as said 
unbalance continues to exist, the average voltage 
across Said rectifiers Will bias Said tube to a cur 
rent passing condition and when said unbalance 
ceases to exist, said tube will be biased to cut off. 

11. A photoelectric detection apparatus com 
prising a light Source which flashes intermittent 
ly, a photoelectric element positioned to receive 
Said flashes and convert them into first electrical 
signals in Synchronism with said received flashes, 
a signal circuit connected to said light source for 
generating Second electrical signals in Synchro 
nism. With the said flashes of said light source, 
and an alarm control circuit connected to said 
signal circuit and to Said photoelectric element, 
Said alarm control circuit comprising a center 
tapped coil inductively connected to one of said 
Signal circuit and Said photoelectric element, the 
other of Said signal circuit and said photoelectric 
element being conductively connected to the cen 
ter-tap of Said coil, an unbalance thus existing 
when said signals are in synchronism, the ex 
tremities of said coil being connected to a pair 
of rectifiers in series opposing, a vacuum tube 
having a control grid connected to one side of 
Said rectifiers and a voltage source connected to 
the other side of the other of said rectifiers, the 
output electrode of said vacuum tube being con 
nected to a coil adapted to actuate a Switch con 
trolling a sensible alarm, whereby, so long as said 
unbalance continues to exist, the average voltage 
acroSS said rectifiers Will bias said tube to an out 
put condition such that said switch will be re 
tained in Open position and when said unbalance 
ceases to exist, Said tube Will be biased to an out 
put condition. Such that said switch will move to 
closed position and set off said alarm. 

12. The photoelectric detection apparatus of 
claim 9, in which said signal circuit is conduc 
tively connected to said coil and said photoelectric 
element is inductively connected thereto. 

13. The photoelectric detection apparatus of 
claim 10, in which Said signal circuit is conduc 
tively connected to said coil and said photoelectric 
element is inductively connected thereto. . . 

14. Apparatus for photoelectric detection com 
prising a light Source, means for causing said 
light Source to flash intermittently, means for 
detecting said flashes and converting them into 
first electrical Surges Synchronized with said 
received flashes, an electrical circuit adapted to 
be connected to an alarm for operating the latter 
in accordance With the magnitude of the current 
passing through said circuit, a control element 
connected in Said electrical circuit so as to regu 
late the passage of current through said circuit, 
means for applying said first surges to said con 
trol element, means for applying second electrical 
Surges to Said control element in additive rela 
tion to Said first Surges, said second surges being 
in Synchronism with the flahes of said light 
Source, the regulatory action of said control ele 
ment being Sensitive to the magnitudes of said 
first and second surges, the magnitude of each 
of Said first and second surges alone being insuf 
ficient to actuate said control element sufficiently 
to change the status of said alarm but their 
magnitudes being such that only when they are 
applied to said control element together and in 
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Synchronism will they actuate said control ele 
ment Sufficiently to change the status of said 
alarm. 

15. Apparatus for photoelectric detection com 
prising a light Source, means for causing Said 
light source to flash intermittently, means for 
detecting said flashes and converting then into 
first electrical Signals synchronized with said 
received flashes, an electrical circuit adapted to 
be connected to an alarm for Operating the latter 
in accordance with the magnitude of the current 
paSSing through Said circuit, a Vacuum tube haW 
ing electrodes connected in Said electrical circuit 
So as to regulate the paSSage of current through 
said circuit, means for biasing said tube to cut 
off, means for applying Said first surges to an 
electrode of Said tube, means for applying second 
electrical signals to an electrode of said tube in 
additive relation to said first signals, said Second 
signals being in Synchronism with the flashes of 
said light Source, the magnitude of each of Said 
first and second signals alone being insufficient 
to overcome the bias of said tube So as to permit 
it to pass current, but their magnitudes being 
Such that Only when they are applied to said tube 
together and in synchronism will they overcome 
Said bias and cause said tube to pass current, 
thus changing the status of an alarm. 

6. Apparatus for photoelectric detection com 
prising a light Source, means for causing Said 
light Source to flash intermittently, means for 
detecting said flashes and converting then into 
first electrical Surges Synchronized With Said 
received flashes, an electrical circuit adapted to 
be connected to an alarm for Operating the latter 
in accordance with the magnitude of the current 
passing through said circuit, a Vacuum tube have 
ing electrodes connected in said electrical cir 
cuit so as to regulate the passage of current 
through said circuit, means for biasing Said tube 
to cut off, means for applying Said first Surges 
to an electrode of Said tube, means for applying 
second electrical Surges to an electrode of said 
tube in additive relation to said first surges, Said 
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Second Surges being in Synchronism with the 
flashes of Said light Source, the magnitude of each 
of Said first and Second Surges alone being insuf 
ficient to overcome said bias and permit said tube 
to paSS current but their magnitude being such 
that only when they are applied to said tube 
together and in Synchronism will they overcome 
Said bias and cause said tube to pass current, thus 
changing the status of an alarm. 

17. In the apparatus of claim 14, means for 
comparing the current in said electrical circuit 
With Said second electrical Surges and means for 
Setting off an alarm. When said current and Said 
Surges are not in Synchronism. 

18. In the apparatus of claim 15, means for 
comparing the current passed by said tube with 
Said Second electrical signals, and means for 
setting off an alarm when said current and said 
signals are not in Synchronism. 

19. In the apparatus of claim 16, means for 
comparing the current passed by Said tube with 
Said Second Surges, and means for setting off an 
alarin when Said current and said Surges are not 
in Synchronism. 

SAMUEL. M. BAGNO. 
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