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[5 7 ] ABSTRACT 

A high-sensitivity, long-time-constant thermistor 
bolometer having a heat sink and two thermistor ele 
ments in the same plane thermally connected to the 
heat sink through a path of high thermal impedance 
including a cylinder of material of low heat conduc 
tivity. - 

5 Claim, 2 Drawing Figures 
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HIGH-SENSITIVITY, LONG-TIME-CONSTANT 
THERMISTOR BOLOMETER 

RELATED APPLICATIONS 

This application is a division of application Ser. No. 
864,842 ?led Oct. 9, 1969, now US. Pat. No. 
3,631,434 which is a continuation-in-part of applica 
tion Ser. No. 564,391, ?led July 11, 1966, and now 
abandoned. 

BACKGROUND OF THE INVENTION 

The problem of moving objects which are at a higher 
temperature than their surroundings, or at least at a dif 
ferent temperature, is one of great importance in war 
fare, and is also useful in peacetime. The moving ob 
jects may be human beings, animals, or vehicles which 
have relatively hot areas, such as the exhaust from a 
motor vehicle. The problem may be considered as the 
detection of a moving intrusion into or across a particu 
lar background. It is also important, particularly when 
an instrument is ‘to be carried, to have an instrument 
that is light and does not consume any large amounts of 
power and so can be operated for extended periods of 
time with self-contained power sources, such as batte 
ries, either primary or secondary. 

SUMMARY OF THE INVENTION 

The present invention is directed to a high-sensitivi 
ty, long-time-constant thermistor bolometer, in which 
the conventional two thermistor ?akes in opposition 
are mounted on a substrate on a cylinder of material of 
low thermal conductivity, which in turn is mounted on 
a conventional heat sink, the bolometer being evacu 
ated. It has very high sensitivity with a very long time 
constant, typically of about 200 msecs. 
The bolometer which can be operated with batteries 

and has very low power requirements is particularly 
useful in passive intrusion detectors, such as one 
pointed down a jungle path and which responds to in 
frared radiations from intruders, such as human beings, 
crossing the ?eld of view of the intrusion detector. A 
typical diagrammatic representation of such a detec 
tion system with an illustrative form of electronic 
processing circuits is also described, although the de 
tector is claimed as such, regardless of its use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic representation of an intru 
sion detection system, and 

FIG. 2 is an enlarged section through the detector of 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows in diagrammatic form an intrusion de 
tector system using a detector of the present invention, 
and illustrative electronic processing circuits. No 
mechanically movable parts are required during opera 
tion. The instrument is provided with imaging optics 
which is shown diagrammatically as a lens 10. The op 
tics images a particular field of view sharply in the 
plane of the detector, with two sensitive thermistor 
?akes 4 and 5. The detector ?akes, the size of which is 
shown exaggerated, are sufficiently far apart so that at 
ordinary distances an intruder would be imaged as a 
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2 
su?iciently small image so that the image would not 
cover both ?akes at the same time. 
The more detailed description of the new type of de 

tector can be understood best in connection with FIG. 
2. This detector, which has a conventional metal base 1 
is equipped with a window 2 of suitable infrared trans 
mitting material, such as KRSS or germanium, which 
will transmit infrared in the wavelengths around 10/2. 
The two thermistor ?akes 4 and 5 are mounted on a 
thin insulating layer 9 of polyglycol terephthalate, 
which is cemented across the top of a hollow cylinder 
or ring 3 of nylon resting on the base 1 of the thermistor 
bolometer. The three pins of the bolometer 6, 7, and 8 
are connected to one end of ?ake 4, the junction of 
?akes 4 and 5, and the opposite end of ?ake 5 respec 
tively. The bolometer is evacuated, and shows a high 
sensitivity with a fairly long time constant of about 200 
msecs. 

As will be seen from FIG. 1, pins 6 and 8 are con 
nected to the positive and negative sides of a DC. 
potential of about 13 volts. Pin 7 is connected to the 
input of an ampli?er 24 which shows good low 
frequency response. The input circuit of the ampli?er is 
shown outside the ampli?er symbol in schematic, and is 
a di?‘erentiating circuit of 1 pf capacitor with IOMQ 
resistor. It has a time constant of approximately 10 
seconds. The ampli?er 24 should preferably respond 
down to about 0.2 cycle. 
The ampli?ed output from 24 is coupled through a 

150 pf tantalum capacitor into an integrating circuit 
with a 10k resistor and two 15p.f tantalum capacitors 
connected back to back. This leads to the input of an 
ampli?er 11 which should have good low-frequency 
characteristics. The output of ampli?er 11 is connected 
in parallel to two monostable multivibrators l2 and 15. 
The outputs of the multivibrators are connected to an 
AND gate 13 and AND gate 16 respectively. The other 
connections to the AND gates is the common input to 
the multivibrators. Each AND gate actuates its own 
alarm 14 and 17 respectively. 
The operation of the instrument is as follows: 

An ordinary background in which there is no motion of 
the image of an intruder from ?ake 4 to ?ake 5 within 
the time constant of the input to ampli?er 24 will not 
result in a signal to ampli?er 24 unless the image on 
one or other ?ake moves on and off the ?ake. For ex 
ample, if a tree in the background having different tem 
perature than the average of the background sways in 
the wind‘, there may be a signal, if the image sways on 
and off one ?ake. This would result in ampli?er pulses 
from the ampli?ers 24 and 11, but the pulses would 
have the same polarity. Thus if the image of the moving 
object only went on and off of ?ake 4, there would be 
only positive pulses reaching the multivibrators. Let us 
assume that multivibrator l2 responds only to positive 
pulses, and places a negative pulse on the AND gate 13. 
The multivibrator 15 would not be acted on by a posi 
tive pulse, and therefore it would not put any signal on 
the gate 16. In a similar manner, if the image of an ob 
ject moved on and off ?ake 5, the resulting negative 
pulses would cause the multivibrator 15 to operate, but 
not the multivibrator 12. In either case there would be 
no alarm signal given, because neither AND gate 13 
nor 16 would have received signals of proper polarities 
in both of their inputs. 
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Now let us assume that a man walks across the ?eld 
of view, his image ?rst striking ?ake 4 and then a 
second or so later leaving ?ake 4 and striking ?ake 5. 
The moving signal on ?ake 4 would put out a positive 
pulse from ampli?er 11 which would cause multivibra 
tor 12 to put a signal on gate 13 but would not trigger 
off alarm 14 as there would be no negative signal in the 
other input of gate 13. However, as soon as the man’s 
image comes onto ?ake 5, a negative signal will be 
generated in the output of ampli?er 11. This will reach 
AND gate 13 and since the gate now has signals of the 
proper polarity on both of its inputs, its output will set 
off the alarm 14. The negative pulse from ?ake 5 
through the ampli?ers will, of course, cause the mul 
tivibrator 15 to operate, but it will not cause the AND 
gate 16 to pass on the signal because the other input to 
this gate will not have a signal of the right polarity. 
Therefore, alarm 17 will not be actuated, and the alarm 
signals will show that a moving target moved from the 
left (looking at the ?akes 4 and 5 on FIG. 1). If a man 
moved across the ?eld of view from the opposite 
direction, the pulses would be reversed, multivibrator 
15 would be activated by the ?rst negative pulse, and 
then the following positive pulse would cause AND 
gate 16 to pass its signal on to the alarm 17, whereas 
gate 13 would not have received the signals of the 
proper polarity in both its inputs and so alarm 14 would 
not be actuated. ‘ 

Monostable multivibrators and AND gates are con 
ventional electronic devices, and therefore they have 
been shown purely diagrammatically in block diagram 
form. Of course the multivibrators must have the 
proper time constants so that there will be an alarm if a 
‘man moves across from one ?ake to another in a 
reasonable time. Also, of course, the gates must have 
the proper circuitry for the functions which they are 
performing and which have been described above. 
Similarly, the ampli?er preceding the logic circuits may 
incorporate automatic gain control features and clamp 
circuits of conventional form in order to function op 
timally in detecting targets at any distance within the 
limit of the instrument and varying in intensity with the 
background, depending on particular background con 
ditions. 

After an alarm is given, the operator of the instru 
ment, if it is being monitored by a human operator, can 
reset the alarm. As this is a conventional electronic 
operation, its circuit is not shown. It is possible to have 
the alarm unattended, or record at a remote location, 
and in some such cases it is desirable to have the mul 
tivibrators clear themselves after the expiration of a 
predetermined delay, their preset time constant. This 
also is a conventional type of electronic circuitry, and is 
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not speci?cally shown in schematic form. 
The new detector, which is extremely sensitive 

(though slow, which does no harm and actually is an 
advantage in the present use), permits operation with 
fairly low voltages and very moderate power inputs. It 
is possible to use primary batteries and run an instru 
ment for a week or more. Also, because there are no 
moving parts and no need for the expense of immersion 
optics, the new bolometers can be built very economi 
cally in comparison to their high sensitivity. Other 
types of detectors, such as thermocouples and ther 
mppiles, may also be used, but they do not lend them 
se ves as we I to the compact construction with good 
sensitivity which is made possible with the slow, highly 
sensitive, unimmersed bolometers shown particularly 
in FIG. 2. 

[claim 
1. A high sensitivity, long time constant thermistor 

bolometer comprising, in combination, 
a. a heat sink, 
b. a hollow thermally insulating support mounted on 

said heat sink with one edge of the support in con 
tact with the heat sink, 

c. a thin electrically insulating membrane mounted 
on the other edge of the hollow support and there 
fore out of direct contact with the heat sink, 

d. a pair of thermistor ?akes mounted on said thin 
membrane, the ?akes being electrically connected 
together, 

e. externally extending electrical leads, the ?rst of 
said leads being connected to the electrical con 
nection between the extremities of the two ?akes, 
second and third leads connected respectively to 
the extremities of each ?ake opposite the extremi 
ty connected to the other ?ake, whereby when the 
second and third leads are connected to different 
polarities of a DC current source, the thermistor 
?akes are in opposition, and thermal connection of 
the thermistors to the heat sink is through a path 
consisting of the membrane and the hollow sup 
port. 

2. A thermistor bolometer according to claim 1 in 
which the membrane is of a thin plastic and the hollow 
support of thermally insulating material is a hollow 
cylinder. 

3. A bolometer according to claim 1 in which the 
bolometer is evacuated. 

4. The thermistor bolometer according to claim 1 in 
which the thin membrane is polyglycol terephthalate, 
and the hollow support is of nylon. 

5. A thermistor bolometer according to claim 4 in 
which the bolometer is evacuated. 

* * * * * 


