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(54) Intruder alarm system

(57) The alarm system has a proximity
detector 1, such as a microwave or
ultrasound device, located inthe region
to Le protected, which produces an
outputin accordance with the proximity
of anintruder. When anintruderis
detected, asiren4is activated to
produce an alarm sound thatcan be
heard by the intruder. The alarm sound
increases in volume if the intruder
approaches closerto the detector 1 and
decreases ifthe intruder retreats. If the
intruder comes within a close distance
R, ofthe detector 1, the alarm sound
remains at high volume regardiess of
any subsequent retreat. Instead of, orin
addition to varying the volume, the pitch
ofthe alarm sound can be varied asthe
intruder approaches orretreats. A visual
alarm, such as a light40 may be used
which flashes at a frequency thatvaries
astheintruder approaches orretreats.

Fig.1.

NN

10 /}\
£
|

R \

2 |
N e I
| I /
o /
I
Lo _ i

V LLCV8L C 9D




«1384277
77

1 / \\
\

10 //;h\\ Rq

Vi |
1— ‘ |
N | |
RpSd ’
aNlwalSca /
[ | /
- _
Fig.2
wTENSTY |
12
I
R2 R1 _ DISTANCE FROM

DETECTOR




GB 2184277 A

5

10

15

20

25

30

35

40

45

50

55

60

65

SPECIFICATION

Intruder alarm systems and methods of deterring in-
truders

Thisinvention relatesto intruder alarm systems and
to methods of deterring intruders.

Intruder alarm systems include some form of
means for detecting the prescence of an intruder and
means for generating an alarm in response to the de-
tected presence of the intruder.

The means for detecting the intruder may be, for
example, a switch that is activated when a door or
window is opened or broken, a pressure-responsive
pad, alightbeam thatis interrupted by the presence
ofanintruder, or an ultra-sound or microwave de-
vice that responds to energy reflected by the intru-
der. Alternatively, the infra-red radiation radiated by
an intruder may be detected. All these previous dev-
ices are arranged to be triggered as soon as the intru-
der’s presence is detected and to produce a constant
alarm signal for alerting a guard or neighbours of the
presence of the intruder. In some alarm systems the
alarm signal is only produced remotely, such as ata
police station so as not to alert the intruder.

The problem with such intruder alarm systems is
thatthey only generally respond after the intrusion
has occurred which may still leave the intruder time
to remove valuables before the arrival of the police.
Once the system has been triggered, the intruder has
little to lose by quickly taking any items of value that
areimmediately to hand. Also, the damage of forced
entry will not have been prevented and its attendant
psychological traumato the victim. Intruderalarm
systems, furthermore, are often prone to false
alarms and, once triggered remain on until switched
off by a key holder. This causes disturbance to neigh-
bours; repeated false alarms may deter anyone hear-
ing the alarm from summoning the police. Also, local
noise regulations may be breached by such alarms.

Itis an object of the presentinvention to provide an
intruder alarm system that can be used to alleviate
the above-mentioned problems and can deter intru-
ston.

According to one aspect of the presentinvention
thereis provided anintruder alarm systemincluding
proximity detector means arranged to detect the pro-
ximity of anintruder and to produce an output signal
thatvaries in accordance with change in proximity,
and means for producing an alarm signal that can be
perceived by said intruder, wherein overatleasta
predetermined range of distances ofthe intruder
from the proximity detector means, the alarm signal
increases in intensity as the intruder comes closerto
the detector means and reduces in intensity as the
intruder retreats away from the detector, .

The alarm system may be arranged such that, ifthe
intruder approaches closer than the closest distance
in said predetermined range, the alarm signal re-
mains at a high intensity regardless of any subse-
quent movement of the intruder to distances further
fromthe detector means.

The alarm signal producing means may be arran-
ged to generate an audible signal which increasesin
amplitude and, or alternatively, pitch as the intruder
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comes closer. The alarm signal producing means
may include means for generating a visible alarm
signal which may be a flashing light, the frequency of
flashing of the light increasing asthe intruder comes
closer and reducing as the intruder retreats.

The proximity detector means may include means
fordirecting ultrasound energy towards the intruder
and means for responding to the intruder’s effect on
said ultrasound energy. The proximity detector
means may include means for directing microwave
energy towards the intruder and means for respon-
ding tothe intruder’s effect on said microwave en-
ergy.

According to another aspect of the presentinven-
tionthere is provided a method of deterring an intru-
derincluding the steps of detecting the proximity of
theintruder, producing an alarm signal thatcan be
perceived by the intruder, increasing the intensity of
the alarm signal as the intruder approaches a protec-
ted region over at least a predetermined range of dis-
tances, and reducing the intensity of the alarm signal
asthe intruder retreats away from the protected re-
gion.

The intensity of the alarm signal may be main-
tained high ifthe intruder approaches closerthana
predetermined distance, regardiess of any subse-
quent movement of the intruder to greater distances.

Anintruder alarm system and its method of oper-
ation, in accordance with the presentinvention, will
now be described, by way of example, with reference
to the accompanying drawing, in which:

Figure T shows the alarm system schematically;
and

Figure 2 illustrates the performance of the alar
system.

The intruder alarm system comprises a proximity
detector 1 that supplies output signals viaaline 2to
analarm signal generating unit 3, which may be
mounted in the same casing as the proximity detec-
tor.

The proximity detector 1is mounted close to the
region to be protected, such as the window 10 of a
building 11, and is arranged to respond to the pres-
ence of an intruder close to this region. The pro-
ximity detector 1 is preferably a microwave or ultra-
sound device of the kind that generates a beam of
energy and responds to energy reflected by objects
within the beam. Alternatively, the detector 1 may be
apassive device thatdetects infra-red energy radia-
ted by an intruder. Several types of detector could be
used together. The detector 1 provides an outputon
line 2as soon as an intruder approaches within a dis-
tance R, ofthe detector. This outputisreceived by
the alarm signal generating unit 3which produces an
audible output from a siren 4 at a relatively low level
I, as shownin Figure 2. The siren 4 is mounted so
thatitcan be heard by the intruder.

Ifthe intruder approaches closer to the detector 1,
its output varies causing the unit3to increase the
volume of siren 4, inthe mannershown in Figure 2.
In this respect, the proximity detector 1 may produce
apulsed output and respond to the time of travel! of
the pulse after reflection from the intruder so as to
derive an indication of his proximity. Alternatively,
the detector may respond to the amplitude of refiec-
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ted signals which increase as the intruder app- movement of the intruder to distances furtherfrom
roaches closer. the detector means.
The intensity | of the output of the siren 4increases 3. Anintruder alarm system according to Claim 1
astheintruder approachescloseto adistance R, or2, wherein the alarm signal producing meansis
5 fromthe detector 1. Similarly, ifthe intruder retreats 70 arrangedto generate an audible signal.
away from the detector 1the siren 4 willbecome 4. Anintruderalarm system according to Claim
quieter until it becomes silent when the intruder s 3, wherein the alarm system is arranged to increase
outside the distance Ry. Ifthe intruder should app- the amplitude ofthe audible signal as the intruder
roach closerthan the distance Ry, the siren 4 will re- comescloser.
10 main on atits maximum intensity, regardless of any 75 5. Anintruderalarm system according to Claim 3
subsequent retreat by theintruder. or4,whereinthe alarm systemis arranged toin-
Many modifications are possible to the intrude crease the pitch of the audible sighal as the intruder
alarm discussed above. ) comes closer.
Instead of using a detector of the kind described, 6. Anintruderalarm system according to any one
15 thealarm couldinclude a plurality of discrete det- 80 ofthe preceding claims, wherein the alarm signal
ectors responsive to the presence of anintruderin producing means includes means forgenerating a
adjacentregions. In one example, the detectors visible alarm signal.
could take the form of a row of pressure-sensitive 7. Anintruder alarm system according to Claim
pads along a corridor in front of a door to be protec- 6, wherein the means for generating a visible alarm
20 ted, alternatively, light beamns could be arrangedto 85 signalisa flashing light, and wherein the frequency
be broken one after the other as the intruder app- of flashing of the lightincreases as the intruder
roaches. comes closerand reduces as the intruder retreats.
In general, the invention relies on an alarm signal 8. Anintruderalarm system accordingto any one
thatvaries in intensity in accordance with changein ofthe preceding claims, wherein the proximity det-
25 proximity. Inthis respect, achangein “intensity” is 90 ectormeansincludes means for directing ultrasound
intended to cover changes in any property ofan energy towards the intruder and means for respon-
alarm signal that alter how apparentitistotheintru- ding to the intruder’s effect on said ultrasound en-
der. Forexample, where an audible alarm signalis ergy.
used, its intensity can be increased by increasing 9. Anintruderalarm system according to anyone
30 eitheritsvolume or its pitch {or both) so thatitbe- 95 ofthe preceding claims, wherein the proximity det-
comes more and more audible. Instead of, or in addi- ector means includes means for directing micro-
tionto, anaudible signal, a visible signal may be pro- wave energy towards the intruder and meansforre-
duced by a lamp 40. The intensity of the lamp 40 may sponding to the intruder’s effect on said microwave
be varied by varying either its luminosity, its colour energy.
35 orbyflashing at different frequencies. 100 10. Amethod ofdeterring an intruderincluding
The advantage of the presentinvention relies on the steps of detecting the proximity of the intruder,
the factthat the intruder will rapidly become aware producing an alarm signal that can be perceived by
that, if he approaches closer, the alarm signal is the intruder, increasing the intensity of the alarm
goingto increase in intensity, thereby increasing his signal as the intruder approaches a protected region
40 chances of being apprehended, whereasif he re- 105 overatleasta predetermined range of distances, and
treates he can silence the alarm. Thisencourages the reducing the intensity of the alarm signal as the in-
intruder to withdraw and reduces the risk of damage truder retreats away from the protected region.
caused by forced entry. 11. A method according to Claim 10, wherein the
False alarms are also reduced by thisinvention intensity of the alarm signal is maintained highifthe
45 sincethey will generally only be transient and of low 110 intruder approaches closer than a predetermined
intensity. distance, regardless of any subsequent movement of
) the intruderto greater distances.
CLAIMS 12. Anintruderalarm system substantially as
hereinbefore described with reference to the ac-
50 1. Anintruderalarm system including proximity 115 companying drawings.
detector means arranged to detect the proximity of 13. Amethod of deterring intruders substantially
anintruder and to produce an output signal that as hereinbefore described with reference tothe ac-
varies in accordance with change in proximity, and companying drawings.
means for producing an alarm signal that can be per- 14. Any novel! feature or combination of features
55 ceived by the intruder, wherein overatleast a pred- 120 gshereinbefore described.
etermined range of distances of the intruder from the
proximity detector means, the alarm signal increase
inintensity as the intruder comes closer to the detec-
tor means and reduces in intensity as the intruder Efrg‘;ggrf]‘);r*j;ma&i:‘vpz s;a(m;ifgﬂfgge %991685.
60 retreats away from the detector. Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
2. Anintruderalarm system according to Claim from which copies may be obtained.
1, wherein the system is arranged such that, if the
intruder approaches closer than the closest distance
in said predetermined range, the alarm signal re-
65 raains at high intensity regardless of any subsequent



