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DUMMY INTRUDER FOR INTRUDER
DETECTION SYSTEMS

Samuel M. Bagno, Astoria, N. Y., assignor to
Alertronic Corporation, New York, N. Y., a cor-

poration of New-York
Origin

al No. 2,615,970, dated October 28, 1952,

“Serial No. 246,280, September 12, 1951. Appli-
cation for reissue May 5, 1953, »Serial No. 353,249

22 Claims.

(Cl1. 340—258)

Mattei enclosed in heavy brackets [ ] appears in the orizinal patent but forms mo part of this
reissue specification; matter printed in italics indicates the additions made by reissue.

1

The present invention relates to an instru-
mentality for testing the functioning of an in-
truder detection apparatus, and more particu-
larly to testing the functioning of such an ap-
paratus which detects motion through the reflec-
tion from a moving object of radiations of a pre-
determined frequency. :

In my copending application Serial No. 776,368
filed September 26, 1947, now patent No. 2,655,645
and entitled “Method and Apparatus for Detect-
ing Motion in a Confined Space,” an intruder de-
tecting system is disclosed consisting of a trans-
mitter which substantially fills an enclosed space
with radiations at a supersonic frequency, those
radiations being reflected from the walls of a
room and the objects in a room and then being
picked up by a receiver. The receiver is so de-
signed as to have an output effective to set off
an alarm only when frequencies other than the
transmitted frequencies are detected by it. These
difference frequencies are produced either
through movement in the room of a radiation-
reflecting object or movement within the room
of a portion of the air through which at least
some of the transmitted radiations passes, that
movement having a Doppler effect on the trans-
mitted . frequency, thus causing at least part of
the input to the receiver to differ from the trans-
mitted frequency.

In intruder detection apparatus, and particu-
larly in such apparatus which is adapted to give
an alarm at a central monitoring station, some
means are desirable in order that an attendant
in the monitoring station can test the operability
of the detection apparatus from time to time.

With detection apparaus of the type specifically
under discussion, its operability can be positively -
tested by setting up a dummy intruder within
the space being protected by the detecting ap-

- paratus, that is to say, by setting up in that space
a device which can be actuated at a remote sta-
ticn and which will produce an effect which is
comparable to the motion of an intruder therein.
This can either be done by artificially moving
some radiation-reflecting element within the
space at a rate comparable to that which would
characterize an intruder or by setting up com-
parable air turbulence effect, either of these ac-
tions causing a portion of the transmitted radia-
tions to alter in frequency insofar as the re-
ceiver is concerned. Hence whenever the dummy
intruder is actuated, the alarm will be set off so
long as the system is in proper operating condi-
tion. It is important to note that the test thus

(1]
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2 )
multaneously check all of the compénents of the
detecting equipment as well as the basic condi-
tion of the space protected by the apparatus.
This is far superior to other testing methods
which only check portions of the protected equip-
ment. :

The dummy intruder of the present invention

‘is extremely compact, takes up no substantial

additional space, may be unobtrusively positioned
within the space being protected, and gives an
immediate indication of the condition of the
protective apparatus. . :

To the accomplishment of the above and to
such other objects as may hereinafter appear,
the present invention relates to the design and
construction of a dummy infruder for a detec-
tion system of the type under discussion as de-

" fined in the appended claims and as described in
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this specification, taken together with the draw-
ings in which:

Fig. 1 is a three-quarter perspective view of one
type of transducer unit which may be employe
in the detection apparatus; - o .

Fig. 2 is a top plan view of that transducer

5 with the cover removed and inverted, showing one

manner of mounting the dummy intruder;

Fig. 3 is a front elevational view, partially
broken away, of the dummy intruder unit; [andl

Fig. 4 is a schematic circuit diagiam illustrat-
ing one mode of connection of the dummy in-
truder for actuation from a remote monitoring
station; and

Fig. 5 is a schematic block diagram illustrat-
ing the operation of the disclosed system.

In the form here specifically disclosed the dum-
my intruder consists of a vane 2 mounted on the
shaft 4 of a motor 6 and adapted to be rotated
by that motor so as to move at a speed compa-

. rable to the detectable motion of an intruder.

50

The vane 2 is operatively positioned in a path of
the radiations of a given high frequency, the
vane 2 either being directly in that path so as to
itself reflect transmitted radiations and impart
to them a Doppler effect difference frequency, or
else being indirectly in that path, imparting a
Doppler effect by causing air turbulences of a
magnitude sufficient to similarly affect a part of
the transmitted radiations. In either event,
whenever the vane 2 is rotated at appropriate
speed, the detection system, if it is operating
properly, will have the same type of effective out-
put as if an intruder were actually in the room.

This output, usually in the form of an elec-
trical signal, may be fed to the coil 8 of the mas-

produced is an overall system test, effective to si- 65 ter control unit [i4] 10, that coil thus being en-
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ergized to attract relay armature 12 which in

turn controls a circuit extending to the remote
monitoring station 14 so as to set off an alarm at
that station.

The circuit of Fig. 4 illustrates a typical ar-
rangement by means of which the alarm at the
remote monitoring station 14 is energized. The
armature 12 is urged by spring (6 to a position in
which that armature makes electrical connec-
tion with contact (8, thus putting resistors 20
and 22 in circuit with the relay coils 24 and 26 at
the remote monitoring station 14, those coils be-
ing connected to the master control unit by
means of line 28 which may be a telephone line or
the like. A battery 30 is connected between
ground and the coil 26, and the armature 12 is in
turn connected to ground. The relay coils 24
and 26 respectively control armatures 32 and 34,
the relays 24, 32 and 26, 34 being sensitive to dif-
ferent values of current in the circuit. 'When the
armature 12 is in its normal position engaging
contact 18 a low value of current will flow in the
circuit because both of the resistors 20 and 22
are included therein. This will cause the low
current relay 26, 34 to close, thus indicating in
some manner, as by lighting a white light at the
remote station 14, that the circuit to the master
control unit, which is located in or near the
premises being protected, is in good working
order. When the detection system under dis-
cussion senses a frequency difference from the
transmitted basic frequency the coil 8 will be en-
ergized and the armature 12 will be moved there-
by against the action of the spring 16 so as to
move away from contact {8 and engage contact
36. When this occurs only resistor 22 is in the
circuit, a higher value of current will flow in the
circuit, and the high current relay 24, 32 will be
actuated; this relay indicating the detection of
an intruder by, for example, turning on a red
light and ringing a bell at the remote station 14.

As here specifically disclosed, the motor 8,
which may be an alternating current self-start-
ing shaded pole synchronous motor operating on
six volts, has one of its terminals connected to
one side 38 of a six-volt alternating current
source. Its other terminal is connected to con-
tact 40 of a relay defined by coil 42 and armature

44, a spring 46 normally moving the armature

44 so as to make electrical engagement with the
contact 40, the armature 44 in turn being con-
nected to the other side 48 of the six-volt A. C.
source. Thus, when the coil 42 is not energized,
the circuit to the motor 6 will be closed and the
motor will rotate, thus causing the vane 2 to
move. When the coil 42 is energized the arma-
ture 44 will move away from contact 40 and into
engagement with blind contact 50, thus opening
the circuit to the motor § and causing it to stop.
The coil 42 is connected between ground and the
armature 12 and therefore will be energized, and
the motor 6 will be stationary, so long as the cir-
- cuit to the remote monitoring station i4 is com-
plete. An actuating means defined, for example,
by a circuit breaking push button 52, is included
in that circuit at the remote monitoring station

{4, and whenever that push button is depressed
50 as to break the circuit in which it is included,

the coil 42 will be de-energized and the motor §
will start to rotate, thus causing the vane 2 to ro-
tate and setting up in the premises being protect-
ed a physical condition comparable to that which
would be set up by the motion of an actual in-
truder. Hence the coil 8 is energized and the

4

armature {2 will move from contact 18 and en-

© gage contact 36.
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Of course, while the push button 52 is de-
pressed to open its circuit no alarm indication
can be recelved at the monitoring station 14.
However, when the push button*§2 is released
the circuit to the monitoring station (4 is once
again established. Release of the push button 52
will energize the coil 42 and thus will terminate
the driving force exerted on the motor 8, but the
momentum of the moving parts of that motor
and of the vane 2 will cause the motor and the
vane to continue to rotate for an appreciable. pe-
riod of time after the circuit to its source of sup-
ply 38, 48 has been broken. This period of time, )
on the order of three seconds, is ample to permit
the high current relay 24, 32 to be actuated and
thus indicate at the monitoring station {4 that
the detecting system is in proper working order.
In addition, the operation of the receiver and of
the master control unit 19 is usually such as to
have an inherent time lag once motion has been
detected and the coil 8 has been energized. In
other words. once the armature (2 has been
moved into engagement with the contact 36, sev~
eral seconds will elapse before it resets. Hence,
even if the motor 6 were to cease operating im-
mediately upon release of the push button 52, the
master control unit 10 would remain energized
for a sufficient period of time for the indication
of an alarm at the monitoring station 4.

The electrical components of the detecting ap-
paratus may well be sensitive to electrical inter-
ference, and consequently resistor 54 and capaci-
tor 66, which may have the values of 100 ohms
and .1 microfarad respectively, are connected be-
tween the contact 40 and one side 48 of the A. C.
‘source 6, this network having the effect of in-
hibiting sparking within the motor.

It is often desirable to provide some means
whereby a signal can be transmitted from the
premises being protected to the monitoring sta-
tion 14, this signal being used, for instance, to
notify the monitoring station 14 that the
bremises have been legitimately reoccupied.
This signal is conventionally accomplished by
breaking the circuit to the monitoring station 14
momentarily at the premises being protected. In
order to prevent this momentary breaking of the .
circuit from actuating the dummy intruder, it
has sometimes been found. useful to connect a
comparatively large condenser 58 across the coil
42. This condenser may have a magnitude of
1000 microfarads and will act as a time delay net-
work preventing de-energization of the coil 42

upon momentary breaking of the circuit but per-

mitting the coil 42 to become de-energized if the
circuit is broken for an appreciable period of
time such as, for example, one or two seconds.
When the condenser 58 is in the circuit it will
of course be necessary, if actuation of the dummy
intruder is desired, to depress the push button 52
at the remote station {4 for that appreciable pe-
riod of time, but this situation is of course known
to the attendant at the monitoring station 14
and hence does not constitute a drawback. .
Figs. 1, 2 and 3 illustrate an actual installation
of the dummy intruder. Pig. 1 represents one of
the transducers, and breferably the transmitter,
used in the detection system and mounted at some
point within the premises to be protected. It
comprises a mounting pan 60 having spacer .
sleeves 62 extending upwardly therefrom on
which a dish-like diaphragm 84 is mounted by
means of screws 86. Magnetostriction rods 68 ]
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mounted within coils 70 have their ends secured
to appropriate spaced points on the diaphragm 64
so that when the colls 10 are supplied with vary-
ing current through leads 12 extending from ter-
minal block 74, the diaphragm will be caused to
vibrate accordingly. ©Of course, if the transducer
should be operating as a receiver vibrations of
the diaphragm 64 will generate current variations
in the coil 70. .

The motor & is mounted on the support pan
and its shaft 4 extends through housing 714 which
is secured to the pan 80 by means of screws T8.
The vane 2, which may be two inches in length
and defined by s pair of angularly upstanding
sheets having an area of approximately 1%
square inches, is mounted on the shaft 4 so as to
rotate within the housing 14, that housing having
an open top. Leads 18 extend from the motor to
the terminal block 14 so that connection may be
made to the dummy intruder control relay con-
tact 40 and the side 38 of the six-volt A. C. source;

This manner of mounting of the dummy in-

truder has several definite advantages. In the,

first place, the vane 2 is positioned very close to
the source of radiation and hence there is no
doubt but that rotation of the vane 2 will affect
those radiations and will impart a Doppler effect
difference frequency to at least a portion of them.
In the second place, the dummy intruder is com-
pletely covered, thus not only lengthening its
effective life but also hiding it from view of a
would-be intruder who might wish to disable the
detection apparatus and would also have to dis-
able thé dummy intruder in order to prevent the
monitoring station (4 from becoming aware of
the fact that the system was not operating
properly. In this regard it might be pointed out
that the third screw 18 which holds the dia-
phragm 64 onto the support pan 60 is not received
by a spacer sleeve 62 but instead passes through
aperture 80 in bracket 82, a leaf 84 being mounted
directly under the aperture 80 so as to be de-
pressed by the tip of the screw 18 and actuate a
suitable switch. This assembly functions as a
" tamper-indicator—whenever the screw 78 is re-
moved from the aperture 80, as is necessary if
access to the dummy intruder is desired, circuit
connections will be set up which will indicate in
the remote monitoring station 14 that tampering
has taken place. .

While the dummy intruder could be mounted
either in a receiver or the transmitter, it is pre-
ferred to mount it in the transmitter, since re-
ceiver mounting might under certain circum-
stances cause the electrical components of the
receiver to pick up electrical noises in the power
line to the mator §, thus adversely effecting its
operation.

When mounted as here disclosed, the vanes 2
not only act as a direct refiector of radiations, but
also set up a marked air turbulence which has
a similar effect insofar as gpnerating Doppler dif-
ference frequencies are concerned. Thus the use
of angular vanes affects the transmitted radia-
tions according to both modes of operation as
previously set forth. .

While the system shown in Fig. 4 requires cir-
cuit interruption in order to energize the dummy
intruder control means, it will be obvious that by
appropriate circuit design well within the skill of
those versed in the art any type of signal might
be employed for that purpose, including a radio
frequency signal or other modulation impressed
on the circuit shown in Fig. 4, the use of a signal
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of a particulal freguency with respect to which
the relay 42, 44, or any other dummy intruder
control means may be sensitive, or reversal of the
polarity of the circuit. :

If a single large space is being protected by a
number of sets of transmitters and recelvers, test-
ing from the remote monitoring station may be
carried out according to the above disclosure by
utilizing a timing motor which, when actuated by
the signal from the monitoring station 14, would
sequentially energize one and then another of the
relays 42, 44, each of which would control the
dummy intruder of a particular set of transmit-
ters and receivers. The timing motor might
simultaneously automatically swiich resistances
of predetermined values into the line of the moni-
toring station 14 so that the operator at that
station can identify the set being tested at any
moment. ’

It will be apparent that many variations may
be made in the above disclosure without depart-
ing from the spirit of the invention as defined in
the following claims. .

Iclaim:

1. ITn an intruder detecting system including
means for transmitting radiations of a given high
frequency, means for receiving those radiations
and means for indicating the motion of an in-
truder through the detection of a change in fre-
quency; a dummy intruder comprising a movable
element positioned in a path of said radiations
and capable when moved of imparting a Doppler
effect frequency to at least a portion of said radi-
ations, means operatively connected to said ele-
ment for moving it at a rate comparable to the
detectable motion of an intruder, and independ-
ently actuatable control means for starting and
stopping said moving means.

2. In an intruder detecting system including
means for transmitting radiations of a given high
frequency, means for receiving those radiations
and means for indicating the motion of an in-
truder through the detection of a change in fre-
quency; a dummy intruder comprising a movable *
element positioned in a path of said radiations
and capable when moved of imparting a Doppler
effect frequency to at least a portion of said radi-
ations, means operatively connected to said ele-
ment for moving it at a rate comparable to the
detectable motion of an intruder, and econtrol
means independently actuatable from a point re-
mote from said system and operatively connected
to said moving means for starting and stopping
said moving means.

3. In an intruder detecting s\ystem including
means for transmitting radiations of a given high
frequency, means for receiving those radiations
and means for indicating the motion of an in-
truder through the detection of a change in fre-
quency, said system including a remote station
where alarms are given when the system de-
tects such motion; a dummy intruder comprising
a movable element positioned in a path of said
radiations and capable when moved of impart-
ing a Doppler effect frequency to at least a por-
tion of said radiations, means operatively con-
nected to said element for moving it at a rate
comparable to the detectable motion of an in-
truder, and control means independently actu-
atable at said remote station and operatively con-

‘nected to said moving means for starting and

stopping said moving means.

4. In an intruder detecting system including
transducers for transmitting radiations of a
given high frequency and receiving those radia-
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tions, and means for indicating the motion of an
intruder through the detection of a change in
frequency; a casing for one of said transducers,
a movable element, capable when moved of im-
parting a Doppler effect frequency to at least a
portion of said radiations, positioned within said
transducer casing, means operatively connected
to said element for moving it at a rate com-
parable to the detectable motion of an intruder,
and independently actuatable control means op'-
eratively connected to said moving means for
starting and stopping said moving means,

5. In an intruder detecting system including
transducers for transmitting radiations of a
given high frequency and receiving those radia-
tions, and means for indicating the motion of
an intruder through the detection of a change
in frequency, said system including a remote
station where alarms are given when the system
detects such motion; a casing for one of said
transducers, a movable element, capable when
moved of imparting a Doppler effect frequency
to at least a portion of said radiations, posi-
tioned within said transducer casing, means op-
eratively connected to sald element for moving it
at a rate comparable to the detectable motion of
‘an intruder, and control means independently
actuatable at said remote station operatively
connected to sald moving means for startin
and stopping said moving means. _ :

6. In an intruder detecting system including
-transducers for transmitting radiations of a given
high frequency and receiving those radiations,
and means for indicating the motion of an in-
truder through the detection of a change in
frequency; a casing for one of said transducers,
a rotatable vane, capable when moved of im-
parting a Doppler effect frequency to at least
a8 portion of said radiations, positioned within
said transducer casing, a motor operatively con-
nected to said vane for rotating the latter when
said motor is energized, and independently ac-
tuatable control means operatively connected to
said motor for starting and stopping said motor.

7. In an intruder detecting system includihg
transducers for transmitting radiations of a given
high frequency and receiving those radiations,
and means for indicating the motion of an in-
truder through the detection of a change in fre-
quency, said system including a remote station
where alarms are given when the system de-
tects such motion; a casing for one of said trans-
ducers, a rotatable vane, capable when moved
of imparting a Doppler effect frequency to at
least a portion of said radiations, positioned with-
in said transducer casing, a motor operatively
connected to said vane for rotating the latter
when said motor is energized, and control means

independently actuatable at said remote station

operatively connected to said motor for starting
and stopping said motor.

.8. In an intruder detecting system including
means for transmitting radiations of a given high
frequency, means for receiving those radiations
and means for [detecting} indicating the mo-
tion of an intruder through the detection of a
change in frequency; an alarm at a station re-
mote from said indicating means, an electrical
circuit between said indicating means and said
alarm, actuating means at said remote station
for changing the degree of current flow in said
circuit, an electrically controlled switch at- the
locality where detection takes place, said switch
being electrically connected to $aid circuit and
:-responsive to changes in current flow therein, a
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8

motor energization of which is operatively con-
trolled by sald switch so that when said switch
is in a condition corresponding to one degree of
current flow in said circuit sald motor is de-
energized and when said switch is in & condi-
tion corresponding to another degree of current
flow in said circuit said motor is energized, and
an element capable when moved of imparting a
Doppler effect frequency to at least a portion of
sald radiations, positioned in 'a path of said
radiations and operatively connected to said mo-
tor so as to be moved thereby at a rate com-
parable to the detectable motion of an intruder
when said motor is energized.

9. In the system of claim 8, a time delay cir-
cuit associated with said switch and effective to
prevent its actuation upon changes in the cur-
rent flow through said eircuit which are of short
duration. N .

10. In an intruder detecting system including
means for transmitting radiations of a given
high frequency, means for receiving those radia-
tions and means for indicating the motion of
an intruder through the detection of a change
in frequency; an alarm at a station remote from
said indicating means, an electrical circuit be-
tween said indicating means and said alarm, ac-
tuating means at said remote station for inter-
rupting the current flow in said circuit, an elec-
trically controlled switch at the locality where
detection takes place, said switch being electri-
cally connected to said circuit and responsive
to the presence or absence of current flow there-
in, a motor energization of which is operatively
controlled by said switch so that when said switch
is in a condition corresponding to currert flow
in said circuit said motor is de-energized and
when said switch is in a condition corresponding
to an interruption of current flow in sald eir-
cuit said motor is energized, and an element ca-
pable when moved of imparting a Doppler effect
frequency to at least a portion of said radiations,
positioned in a path of said radiations and oper-
atively connected to said motor so as to be moved
thereby at a rate comparable to the detectable
motion of an intruder when said motor is ener-
gized.

11. In the system of claim [9] 10, a time delay
circuit associated with said switch and effective
to prevent its actuation upon interruptions of the
current flow through said circuit which are of
short duration.

12. An inlruder detecting system comprising
transducers for transmitting radiations of a given
high frequency and receiving those radiations,
means for indicating the motion of an intruder
through the detection of a Doppler effect change
in frequency, a remote station where alarms are
given when the system detects such motion, test-
ing medans in operalive relation to said trans-
ducers for producing a frequency in the range of
those which would be generated by the Doppler-
effect resulting from motion of an intruder or the
like, and control means independently actuat-
able at said remote station and operatively con-
nected lo said tesling means for rendering the lat-
ter operative and in operative.

13. The intruder detecting system of claim 12, -
in- which said testing means is operatively asso-
ciated with said transmitting transducer, only
simultaneous operation of said testing means
end said transmitting transducer producing said
Doppler effect frequency.

14. The intruder detecting system of claim 12,
in which said testing means, when operative, pro-
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duces a direct effect, said direct effect producing
said Doppler effect frequency only in conjunction
with the transmission by one of said transducers
of said radiations of a given high frequency.

'15. In an intruder detecting system including
means for transmitling radiations of a given high
frequency, means for receiving those radiations
and means for indicating the motion of an in-
truder through the detection of a change in fre-
quency; an alarm at a station remote from. said
indicating means, an electrical circuit between
said indicating means and said alarm, actuating
means at said remote station for changing the
degree of current flow in said circuit, an electri-
cally controlled switch at the locality where de-
tection takes place, said switch being electrically
connected to said circuit and responsive to
changes in current flow therein, testiug means in
operative relation to at least one of said trans-
milting and receiving means for producing a
Doppler effect frequency, energization of said test-
ing means being operatively controlled by said
switch so that when said switch is in a condi-
tion corresponding to one degree of current flow
in said circuit said testing means is de-energized
and when said switch i3 in a condition corre-
sponding to anolher degree of current flow in
said circuit said testing means is energized.

16. In the system of claim 15, a¢ time delay
circuit associated with said switch and effective
to prevent its actuation pon changes in the cur-
rent flow through said circuit which are of short
duration.

17. The intruder detecting sfystem of claim 15,
in which said testing means is operatively asso-
ciated with said transmitting means, only simul-
taneous operation of said testing means and said
transmitting means producing said Doppler effect
fréquency.

18. The intruder detecting system of claim 15,
in which said tesliug means, when operative,
produces a direct effect, said direct effect produc-
ing said Doppler effect frequency only in conjunc-
tion with the transmission by said transmitting
means of  said radiations of a given high fre-
quency.

19. In an intruder detecting system including
means for transmitting radiations of a given high
frequency, means for recelving those radiations

10

10
and means for indicating the motion of an in-
truder through the detection of a change in fre-
quency; an alarm at a station remote from said
indicating means, an electrical circuit between
said indicaling means and said alarm, actuating
means at said remote station for interrupting the
current flow in said circuit, an electrically con-
trolled switch at the locality where detection takes
place, said switch being electrically connected to
said circuit and responsive to the presence or
absence of current flow therein, testing means
in operative relation to af least one of said trans-
mitting and receiving means for producing a

/ Doppler effect frequency, energization of said test-
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ing means being operatively controlled by said
switch so that when said switch is in a condi-
tion corresponding to current flow in said circuit
said testing means is de-energized and when said
switch is in a condition corresponding to an in-
terruption of current flow in said circuit said test-
ing means is energized.

20. In the system of claim 19, a time delay cir-
cuit associated with said switch and effective to
prevent its actuation upon changes in the current
flow through said circuit which are of short dura-
tion.

- 21. The intruder detecting system of claim 19
in which said testing means is operatively asso-
ciated with said transmitting means, only simul-
taneous. operation of said lesting means and said
transmitling means producing said Doppler effect
frequency.

22. The intruder detecting system of claim 189,
in which said testing means, when operative, pro-
duces a direct effect, said direct effect producing
said Doppler effect frequency only in conjunc-
tion with the transmission by said transmitting
means of said radiations of a given high fre-
quency.

References Cited in the file of this patent
or the original patent

UNITED STATES PATENTS

Number Name Date
1,192,312 Hopkins - ___________ July 25, 1916
1,547,873 Hopking o cme July 28, 1926
2,623,931 . Bagno . Dec. 30, 1952




