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[57] ABSTRACT 

A camera which is automatically activated in response to the 
change in resistance of a photocell due to the occurrence of an 
event intended to be detected and recorded. The camera is 
provided with a network for translating such change in electri 
cal resistance into the automatic activation of the camera 
drive motor. The camera drive motor is controlled by a relay 
which activates the motor only when the relay is energized. 
The relay is in series with a pair of transistor ampli?ers, both 
on which must be conducting for the relay to remain in ener 
gized condition. The change in resistance of the photocell 
creates a change of potential across a condenser which, in 
turn, causes a temporary ?ow of current, which current a?'ects 
the triggering current of a third transistor ampli?er. This third 
transistor ampli?er controls the other two transistor ampli?ers 
in such a manner that whenever the triggering current of the 
third transistor ampli?er is changed, either upwardly or 
downwardly, from a ?xed value, one or the other of the two 
transistor ampli?ers in series with the control relay will be 
rendered non-conducting to unenergize the control relay and 
thus activate the drive motor of the camera. 

7 Claims, 3 Drawing Figures 
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SURVEILLANCE CAMERA WITH CIRCUIT FOR 
AUTOMATIC ACTIVATION __ 

This is a continuation-in-part of application Ser. No. 
7 1 7,577, ?led Apr. 1, 1968, now U.S. Pat, No. v3,536,923. 

BACKGROUNDOF THE INVENTION 

Photocells have long been used in detecting devices, 
wherein there is associated therewith an external light source 
providing a beam of light directed on to the photocellplnter 
ruption of the beam of light, the condition intended to be de 
tected, causes a change in resistance of the photocell, which 
change in resistance is, through appropriate circuitry, trans 
lated- into a desired function. Said function‘ could range 
anywhere from the opening or Closing of a door to the activa 
tion of a central alarm system. 
The use of a photocell in the manner described above is not 

entirely satisfactory, especially where the existence of the 
photocell is preferably concealed, because it is usually not too 
dif?cult to detect thepresenee of a light beam and thus to 
compromise the ‘detecting circuit of which the photocell is a 
part. 

' The above pointed out de?ciencies of conventional type 
photocells have led to the development and use of photocells 
which are responsive to small changes in the surrounding light 
and thus do not require an independent light beam to be as 
sociated therewith. An example of a photoelectric device 
which is operated without the use of an independent light 
source is shown in U.S. Pat. No. 2,4l2,822. One of the 
problems, however, in the use of photoelectric cells which are 
responsive to small changes in light is that the accompanying 
change in resistance of the cell is relatively small. This in turn 
has made it difficult to develop circuitry which can, without 
being too complex, detect slight changes in resistance and 
translate such changes into the desired function. 
The present invention provides a network which is extreme 

ly simple and economical in construction and which neverthe 
less ef?ciently translates small changes in resistance into a 
desired function. 
The present invention because it provides a network which 

is responsive to very small changes in resistance, has particu 
larly useful application in conjunction with a ‘surveillance 
camera, either motion picture or television. More speci?cally, 
such camera can be used to record only those events which 
are of interest, namely, those causing a very small change of 
light, such as the opening of a door, the passing of a person in 
front of a specified location, etc. Such use of a camera is 
clearly intermittent and records only the pertinent events, 
eliminating from the ?lm or tape long portions of inactivity 
which is of absolutely no concern. In this way, not only is there 
a a substantial saving in ?lm or tape, but more importantly, 
there is no need for spending a great deal of time looking 
through a long film or tape to determine whether or not there 
was one or more occurrence of an event of interest. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, the change in re 
sistance of the photocellresulting from the occurrence of the 
event desired to be monitored is transformed into a change of 
potential across a condenser. Such change of potential causes 
a partial charge or discharge of the condenser with an accom 
panying current ?ow. Such current flow in turn is superim 
posed on to the triggering current of a transistor ampli?er and 
such superimposition either decreases such triggering current 
sufficiently to interrupt the conduction thereof or increases 
such triggering current to correspondingly amplify the current 
?owing therethrough. This transistor ampli?er controls a cir 
cuit path which includes a control relay for a camera drive 
motor, the control being of such nature that the aforemen 
tioned change in triggering current is instrumental in inter 
rupting the control relay, and in turn activating the camera 
drive motor. 
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2 
BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 represents a circuit diagram of the network for auto 
matically activating a camera in accordance with the inven 
tion; - , ' 

'FIG. 2_ represents a schematic circuit diagram of another 
embodiment thereof; and 

FIG. is an elevational view of a camera in accordance with 
the invention showing the particular application thereof. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to FIG. 1, there is shown a photocell 10 of 
the type which is sufficiently sensitive to be responsive to very 
slight changes in the surrounding light, such as might be 
caused by someone walking within the range of the photocell. 
Essentially, the slight change of light within range of the 
photocell effectuates a change in the resistance of the 
photocell and, with everything else remaining the same, effec 
tuates the current ?owing therethrough. 

This slight fluctuation in the resistance of photocell 10 is 
what the circuit in FIG. I is intended to detect, such detection 
being ultimately expressed by the activation of a signalling or 
recording device of any type which may be desired, whether 
audible‘, visual, or a combination of both. In accordance with 
the preferred embodiment of FIG. 1, relay 12 is the instrumen 
tality for activating drive motor 13 for a camera 15 either of 
the motion picture type or video tape type. Photocell 10 is 
preferably mounted on the camera so that the range thereof is 
coextensive with that of the camera‘ and both can be simul 
taneously zeroed in on a speci?ed objective intended to be _ 
recorded upon occurrence of an event which changes there 
sistance of the photocell. When relay I2 is energized, there is " 
vno activation of the associated drive motor, and when the 
energization of relay 12 is interrupted, the drive motor is ac 
tivated. The camera 15 and drive motor 13 therefor are con 
ventional in construction and form part of the invention only 
to the extent that they are associated with the control network 
described hereafter. ' ~ 

Control relay 12 is normally energized by battery 14 with 
current ?ow from the positive terminal of the battery, through 
relay l2, resistor 16, transistors 18 and 20, and back to the 
negative terminal of battery 14. Transistors l8 and 20 are con 
ventional transistor ampli?ers, each of which is provided with 
a base B, collector C, and emitter E. These transistors are con 
ductive, from C to E, when triggering current of some 
predetermined minimum value ?ows from B to E, with the 
current ?ow from C to E vbeing an ampli?cation of the trigger 
ing current. In order for current to flow through controlrelay 
l2, and thus prevent the drive motor from being activated, it is 

' clear, from the above, that both transistors 18 and 20 must be 
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conducting. . 

A resistor 22 is connected between B of transistor 18 and 
junction 24,.and resistor 26 extends between junction 24 and 
28. Another transistor ampli?er 30 similar to transistors 18 
and 20 has its collector C connected to junction 24, its emitter 
E connected to base B of transistor 20, and its base B con 
nected to junction 32. Resistor 34 extends between junctions 
_32 and 36. 

_ With reference to transistor 18, it will be noted that the trig 
gering current therefor, from B to E thereof, is provided by the 
following continuous path: battery 14, junction 36, junction 
28, resistor 26, junction 24, resistor 22, B-E of transistor 18, 
C-E of transistor 20, and back to the negative terminal of bat 
tery 14. In this path, it will be noted that the current ?owing 
through resistor 26 divides at junction 24 into two paths, the 
first path being through resistor 22 and B-E of transistor 18, 
and the second path being through transistor 30 which, in ef 
fect, is in shunting relation with the ?rst path. Thus, an in 
creased current ?ow through transistor 30, will result in a cor 
respondingly decreased current flow through B-E of transistor 
18 and vice versa. As a minimum triggering current flow is 
required from B to E of transistor 18 to render the latter con 
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ductive, there is a corresponding maximum amount of current 
flow permissible for transistor 30 above which transistor 18 
cannot be triggered to become conducting. Thus, depending 
on the constants of the components in circuitry of FIG. 1, 
transistor 30 will permit current ?ow through transistor 18 so 
long as current flow through transistor 30 does not exceed a 
predetermined value. ' 

On the other hand, transistor 20 receives its triggering cur 
rent from transistor 30. Accordingly, if transistor 30 is con 
ducting, triggering current will flow from B to E of transistor 
20 to render the latter conducting. If transistor 30 is non-con 
ducting, there is no path for triggering current for transistor 20 
and the latter will not be conducting. ' 

From the above it is seen that in order for both transistors 
18 and 20 to be conducting, it is necessary that transistor 30 
meet two conditions; (1) it must be conducting, and (2) the 
current ?ow may not exceed a predetermined ?xed value. The 
various components in FIG. 1 are selected so that both said 
conditions are met when a predetermined but constant trig 
gering current ?ows from B to E of transistor 30. If said cur; 
rent value is not reached, transistor 30 will not be triggered 
rendering transistor 30 non-conducting and thus transistor 20 
non-conducting. If on the other hand, said current value 
through B-E of transistor 30 is exceeded, the ampli?ed cur 
rent flow through C-E of transistor 30 will not leave sufficient 
current ?ow through B-E of transistor 18 to trigger the latter, 
thereby rendering it non-conductive. The value of triggering 
current from B to E of transistor 30 is thus critical and any 
variation thereof, in either direction, will interrupt current 
flow through control relay 12, to in turn activate the drive mo 
tor. 

A condenser 38 is connected between junctions 32 and 40. 
Resistor 42 is a current limiting resistor for photocell 10 in se 
ries therewith, and resistor 44 is connected between junctions 
40 and 46. Since the only source of voltage in the circuit is 
D.C., there is no current ?ow across condenser 38 although 
there is a charge thereacross which will be dependent on the 
potential difference between junction 40 and junction 32. 
The operation of the circuit in FIG. 1 is as follows: 
When there is no change affecting the resistance of 

photocell 10, corresponding to a normal condition which is 
not intended to be recorded, the DC. current provided by bat 
tery I4 ?ows throughout the circuitry of FIG. 1, as described 
above, and provides precisely the predetermined triggering 
current for transistor 30 whereby both transistors 18 and 20 
are conducting, so that there is current flow through control 
relay 12. Upon the happening of the condition to be detected, 
as for example someone passing within range of photocell 10, 
the resistance of photocell 10 will ?uctuate, changing the 
amount of normal DC. current flow through resistors 44, 42 
and the photocell and thereby changing the potential at junc 
tion 40. Such change of potential at 40 will change the poten 
tial difference between junctions 40 and 32 and thus across 
condenser 38 to cause a partial charge or discharge of con 
denser 38, depending on whether the resistance of photocell 
10 has been increased or decreased. Such change in potential 
across condenser 38 will cause some current flow, for the 
length of time it takes condenser 38 to charge or discharge, 
through triggering circuit 8-5 of transistor 30, in one 
direction or in the other. Such change in current, even though 
of small magnitude, is suf?cient to upset the conductivity of 
either transistor 18 or 20. More specifically, if this change in 
current ?ow, even though small and temporary, is in the na 
ture of an increase, it will effectively increase the ampli?ed 
current ?owing from C to E of transistor 30 and cor 
respondingly decrease the current flow through triggering cir 
quit B-E of transistor 18 to keep the latter from conducting. If 
on the other hand, the change in triggering current of 
transistor 30 is in the nature of a decrease, it will render 
transistor 30 non-conducting to in turn render transistor 20 
non-conducting. Either way, therefore, a change in the re 
sistance of resistor 10 will result in the interruption of current 
?ow through control relay 12 to activate the drive motor. It 
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4 
will be noted that the capacitance of condenser 38 will signi? 
cantly affect the time of charge or discharge, and this in turn 
will determine the length of time that the drive motor is ac 
tivated. If desired provision can be made for maintaining ac 
tivation of the drive motor for a minimum time period suffi 
cient to render the recorded film or tape intelligible and use 
ful, as for example, by the use of a time delay component 
which will keep the camera running for at least 10 seconds 
each time the drive motor is activated. It will also be noted 
that condenser 38 will be responsive only to a change in cur 
rent ?ow through photocell 10. Once the change has been 
completed, even though a current of different magnitude 
?ows through photocell 10, the system will return to normal 
cy, with control relay 12 energized, although condenser 38 
will now have a new'charge thereacross. The system will then 
be ready again to detect another change in conditions which 
either increases or decreases the resistance of photocell 10. 

FIG. 2 shows another embodiment of the invention. Essen 
tially, FIG. 2 incorporates all of the circuitry in FIG. 1 but 
adds thereto circuitry which renders the same more selectively 
sensitive. FIG. 2 is shown divided into three sections thereof 
identi?ed as I, II and III. Sections 1 and III, if placed together, 
correspond to the circuit of FIG. 1 and all components shown 
in Sections I and III bear the same reference numerals as their 
corresponding components in FIG. 1. Section II includes the 
added components which consist of transistor ampli?er 48 
similar to transistors 18, 20 and 30, having its collector C con 
nected to junction 50, its emitter E connected to junction 52 
and its base B connected to junction 54. Resistor 56 is con 
nected between junctions 54 and 58, resistor 60 is connected 
between junctions 50 and 62 and variable resistor (rheostat) 
64 in series with resistor 66 is connected between junctions 50 
and 68. Finally, a condenser 70 is connected between junction 
32 and the adjustable terminal 72 of rheostat 64. 
The operation of the circuit in FIG. 2 is as follows: 
As previously described, a change in resistance of photocell 

10 will cause a charge or discharge of ‘condenser 38. This in 
turn causes a change of current flow through triggering circuit 
B-E of transistor 48 which translates itself into an ampli?ed 
change in current ?ow from junction 50 and through C-E of 
transistor 48. Such change will cause a change in the current 
flow through resistors 64 and 66 to in turn change the poten 
tial at adjustable terminal 72. This change of potential at ter 
minal 72 will change the voltage difference across condenser 
70 and cause the latter to charge or discharge, as the case may 
be. Such charge or discharge of condenser 70 will change the 
triggering current through transistor 30 and have the same ef 
feet as the change in said transistor 30, due to the charge or 
discharge of condenser 38 as described in FIG. 1. Such effect, 
it will be recalled, consists of the termination of conduction of 
either transistor 18 or 20 which will interrupt current flow 
through control relay l2 and activate the signalling device. 
Thus, the operational concept of the circuit in FIG. 2 is identia ' 
cal to that in FIG. 1, except that it provides the following ad 
vantages. First, the circuitry of FIG. 2 is more sensitive‘to 
changes in resistance in photocell 10 since added amplifica 
tion of such changes is obtained by means of transistor 48. 
Secondly, by providing rheostat 64, the voltage picked off by 
.condenser 70 can be adjusted and in that way, the sensitivity 
of the circuitry is adjustable and can thus be more selective. 

While the circuitry has been described in connection with a 
photocell whose slight change in resistance is intended to be 
detected, it will be understood that the same circuitry can be 
used to detect small resistance changes in other types of com 
ponents. In this connection it should be noted that while a 
photocell resistance varies in response to a change in light 
conditions within range of the photocell,‘ other components 
which may be used, in the identical circuitry, could be of the 
type whose resistance varies in response to changes in tem 
perature, pressure or any other characteristic of the at 
mosphere surrounding such components. 

FIG. 3 shows an actual application of the invention, wherein 
camera 15 is suitably mounted as on a tripod for monitoring 
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any activity in the vicinity of the door. Camera 15 is provided 
with electrical drive motor 13 and photocell '10 which 
cooperate in the manner previously described in connection 
with FIGS. 1 and 2. More speci?cally, upon the occurrence of 
any change in light within the range of photocell l0, cor 
responding to any activity in the vicinity of the door, drive 
motor 13 is automatically energized to activate camera 15 so 
that the events occurring in the vicinity of the door are 
recorded until the change in the photocell resistance is ter 
minated, whereby only the events ofinterest will be recorded. 
As shown in FIG. 3, the camera is concealed from view and, 
since no light source is required to initiate the operation of the 
camera, the concealment is total. 
While I have herein shown and described the preferred em 

bodiments of my invention, it will be understood that the in 
vention may be embodied otherwise than as herein speci?cally I 
illustrated or described, and that in the illustrated embodi 
ments certain changes in the details of construction and in the 
fonn and arrangement of parts may be made without depart 
ing from the underlying idea or principles of this invention 
within the scope of the appended claims. 
Having thus described my invention, what I claim and desire 

to secure by Letters Patent is: 
l. A camera adapted to be automatically activated in 

response to the occurrence of events intended to be recorded 
comprising, in combination, 

1. drive means for activating said camera, 
2. a device whose electrical resistance varies in response to 

the occurrence of said events, and 
3. a network for translating the change in electrical re 

sistance of said device into the energization of said drive 
means whereby the occurrence of said events automati 
cally activates said camera, said electrical network com 
prising, 
a. a condenser electrically related to said device so that a 
change in resistance of said device causes a change in 
the charge of the condenser and an accompanying con 
denser current flow, 

b. electrical control means which, when unenergized, 
causes the energization of said drive motor, 

0. a pair of transistor ampli?ers in series with said control 
means and with a supply of DC. voltage whereby said 
transistor ampli?ers must both be conducting to main 
tain said control means in energized condition, 

d. a third transistor ampli?er electrically related to said 
pair of transistor ampli?ers so that the two transistor 
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6 
ampli?ers of said pair are both conducting only when 

, said third transistor ampli?er receives triggering cur 
rent within a predetermined value range,‘ 
said condenser being electrically related to said third 
transistor ampli?er so that any condenser current flow 
resulting from a change of resistance of said device 
causes a change in the triggering current of said third 
transistor ampli?er, whereby one transistor amplifier of 
said pair becomes non-conducting to de-energize said 
control means and effectuate the energization of said ‘ 
drive motor. 

2. A camera in accordance with claim 1, wherein there is 
further provided ampli?er means for amplifying said accom 
panying condenser current ?ow, resistor means electrically re 
lated to said ampli?ed current so that the latter cor 
respondingly affects the potential across said resistor means, 
another condenser electrically related to said resistor means 
so that a change of potential thereacross causes a change in 
the charge of said another condenser and an accompanying 
another condenser current flow which is greater than said ?rst 
mentioned accompanying condenser current ?ow, said 
another condenser being related to said third transistor ampli 
?er so that any another condenser current ?ow affects the 
triggering circuit thereof. 

3. A camera in accordance with claim 2, wherein said re 
sistor means includes a variable resistor for adjusting the sen 
sitivit of said network. 

4. X camera in accordance with claim 1, wherein the elec 
trical control means comprises a relay which, when unener 
gized, is operative to energize the camera drive motor. 

5. A camera in accordance with claim 1, wherein said third 
transistor ampli?er is in shunting relation with the triggering 
circuit of one of the two transistor ampli?ers of said pair so 
that an increase in current ?ow through said third transistor 
ampli?er causes a corresponding decrease of triggering cur 
rent of said one transistor amplifier to render the latter non 
conducting. 

6. A camera in-accordance with claim 5, wherein the trig 
gering circuit of the other of the two transistor ampli?ers is in 
series with the emitter of said third transistor ampli?er 
whereby said other transistor ampli?er is rendered non-con 
ducting when said third transistor ampli?er is non-conducting. 

7. A camera in accordance with claim 6, wherein the device 
is a photocell whose electrical resistance varies in response to 
a change of light within range thereof. 

* * * * Ik 


