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(57) Abstract

A detector for an alarm system receives a disturbance signal and transmits an alarm signal to a remote station. A
group of such detectors can be connected in circuit to operate a common alarm. The detector has means (6, 26, 33) for sup-
pressing a first disturbance signal so that only a second and subsequent ones trigger the alarm. There are also means (8,30)
whereby a disturbance signal only of a given length can pass to trigger the alarm. With another facility (38, 43) the detector
registers wether it is the first or a subsequent one in a group to be disturbed. The detector is largely embodied on a integrat-
ed circuit chip and all these facilities are selectable by making or omitting simple pin connections.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international appli-
cations under the PCT.

AT  Austria FR  France ML Mali

AU. Australia GA Gabon MR Mauritania
BB Barbados GB United Kingdom MW Malawi

BE Belgium HU Hungary NL Netherlands
BG Bulgaria IT Italy . NO Norway

BJ Benin JP  Japan RO Romania

BR Brazil KP Democratic People’s Republic SD Sudan

CF  Central African Republic of Korea SE Sweden

CG Congo KR Republic of Korea SN  Senegal

CH Switzerland LI  Liechtenstein SU Soviet Union
CM Cameroon LK Sri Lanka TD Chad

DE Germany, Federal Republic of LU Luxembourg . TG Togo

DK Denmark MC Monaco US  United States of America

FI.  Finland MG Madagascar




tZ

-

10

15

20

25

WO 87/03985

-1 -

This invention relates to alarm systems. It is a
development of that described in European Patent No.

0044725 and is primarily concerned with the local detector
units which are distributed over the zone to be protected
and wired back to a central control panel.

It is important that such units be small and un-
obtrusive and highly reliable. It is also desirable that
there should be certain operational options available, which
could be factory-set or made field selectable.

One particular problem is premature triggering of an
alarm. With a delicately set detector sensitive to
vibrations, for example, a single shake such as may be
occasioned by a passing lorry rattling a window may set it
off. If an intruder was attempting entry, the disturbance
would be more prolonged and repeated. It is therefore
desirable to distinguish between the twé types of disturbance.

It is also useful to know, when investigating a
disturbance to know which of a group of detectors was
excited . .first, but without a complex wiring arrangement
back to the central control.

‘While the invention is designed primarily to be used
in conjunction with a vibration sensitive element, there is
no reason why its principles should not be applied to the
processing of a disturbance signal generated by other

means, such as interference of a light beam or contact
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with a pressure pad.

Acccrding to one aspect of the present-invention
there is provided a detector for an alarm system in which an
intruder generated disturbance signal is transmitted by the
detector as an alarm signal to a remote station, wherein
the detector has means for suppressing the transmission on a
first disturbance by an intruder and for allowing such

transmission on a subsequent disturbance.

Means may be provided for gating the disturbance

signal through when it attains a predetermined level, the
suppressing means then being arranged normally to close the
gate but open at a predetermined time after an initial
disturbance signal.

In the preferred form, the suppressing means
includes a clock, a level detector to which the disturbance
signals are applied and means normally holding therlevel
detectcr in a state such that its output closes the gate
but which is nullified a set time after the clock has
registered the disturbance signal. Thus, further
disturbance signals after attaininga set predetermined level
open the gate.

Preferably, the disturbance signal will be formed
into a pulse‘prain before application to the gate and the
clock. A counter will then receive . the gated pulse train
and provide an alarm signal trigger, but only after a given

number of pulses. This will suppress noise. The clock will
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be arrgnged to reset the counter after said set time.

There are selectable means fcr blocking the
alarm signal trigger, the counter being arranged to
deliver an alternative alarm signal trigger after a
greater given number of pulses. By selecting this
feature, a substantially delayed alarm may be generated.

Preferably, means for generating the alarm
signal from the disturbance signal will remain activated
unless reset, even when the disturbance signal has ceased.
However, there may be a selectable reset facility for the
alarm generating means which will use the clock output after
said set time. Thus, the alarm signal will automatically
be cut off at that point.

Conveniently, there will alsc be facility for
resetting the alarm generating means by remote control.
This may be adapted to respond to any change of state on
a remote control line, but advantageocusly it will incorpor-
ate a delay whereby transient signals are suppressed.

Another selectable resetting faciliﬁy for the
alarm generating means is provided by means responsive
to the supply or restoration of power to the detector. The
latter may be arranged, as is conventionai, to trigger the
alarm if the power is cut off and it is convenient that
as soon as power is restored no special measures need be

taken to shut down the alarm.
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Preferably, the suppressing means will be a
disconnectable facility, enabling the detector to be
responsive to the first disturbance.

According to another aspect of the present
invention there is provided an alarm system in which an
intruder generated disturbance signal is transmitted by
the detector as an alarm signal to a remote station, the
detector being adapted to be connected in circuit with
similar detectors to a common remote alarm, wherein the
detector has means for registering a local disturbance
signal, for signalling this to other detectors, and fof
registering the disturbance correspondingly signalled from
another detector.

Preferably, the detector will have means for
indicating that it is transmitting an alarm signal, and
the registering means may then govern these indicating
means so that, if the detector is the first of a
connected group to be disturbed, the indication is
different from that generated when the detector is
disturbed but is not the first of its group.

Conveniently, there will be a selectable facility
for inhibiting such indications from a remote station.

For a better understanding of the invention, one
embodiment will now be described, by way of example, with
reference to the accompanying drawing, in which the

single Figure is a block diagram of an integrated ciréuit
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chip for a vibration detector in an alarm system.

The chip has 16 terminals or pins, referenced 1
to 16, whose functions, to be described more fully below,
are briefly indicated in the Figure.The numbéring corresponds
to actual pin numbers on the chip as it will be manufactured.
The various components of the integrated circuit are shown
in block form, also with brief identification, and their
main interconnections are illustrated and will not be
described in detail. Several AND and OR gates are shown
in conventional form.

This chip will be part of a small detector unit
having a piezo electric crystal, whose vibrations will
produce a signal for triggering a remote alarm through this
circuit. The unit will also have a light emitting diode
(LED) , which will indicate locally when such an alarm is
activated, and sundry small components, mostly resistors
and capacitors, as will be apparent from the following.
These items are not shown.

The dircuit is powered through pin 9 with DC
normally of 12 volts, although in certain applications
other levels may be adopted. Pin 16 is at earth or zero
volts, and its connections to the various components are
not shown for clarity. The supply may be smoothed by an
exXternal RC circuit and have reverse polarity protection.

The supply is fed to a regulator 21 and to a

master reset circuit 22, and also drives an internal
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clock 23. The functions of these will be described
later or, particularly in the case of the clock, will be
self-evident.

The input from the crystalis to pin 1 and
thence to an analog amplifier 24 which preferably should
exhibit similar noise rejection and signal input
characteristics to those of the Texas TL271, for example.
This amplifier is subject to gain control through pins 2
and 3, which will be connected to a potential divider whose
setting is adjustable on installation or later to the
required sensitivity. There will be sufficient series
resistance to ensure that the amplifier will exhibit a
defined gain éven when the potential divider is at its
minimum setting. This will ensure that the unit cannot be
turned off completely.

The output of the amplifier is directed to a
voltage-frequency converter 25 and also to a level
detector 26 with a pre-set threshold. An RC network
external of the chip is connected to the pin 4 to set
the conversion characteristic, the outéut of the converter

being a series of pulses dependent on the input voltage.

‘The level detector 26 opens the AND gate 27 when the

threshold is exceeded, and so the pulses are applied to
the counter 28 which, after a given small number of pulses,
produces an output at 29 to AND-gate 30. 1In a first mode

of operation, for instant detection, the pin 8 is in a
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state such that the gate 30 is open and so the output
passes through OR-gate 31 to the output driver 32. When
set, this produces an output at pin 12, which will be fed
to the remote alarm. In this mode there is therefore
virtual immediate triggering of the alarm once the input
signal attains the pre-set threshold selected by the gain
control at pins 2 and 3. However, a verv brief time celay
is imposed by the counter 28 to provide noise immunity from
the detector amplifier. The pulses from the converter 25
also activate the clock 33 which, after a delay of up to
10 seconds, resets the counter 28, the level detector 26
and, if the AND~gate 34 is open, the output driver 32 via
the OR-gate 35.

In another mode of operation; the terminal 8
is taken high. This will close the gate 30 and block the
counter output 29. However, the counter still receives
pulses generated from an excited crystal, and when a
predetermined number is reached, much larger than that
necessary for an output at 29, the counter produces an
output 36. This goes through OR-gate 31 to the output
driver 32, and so triggers the remote alarm as before.
The output of the converter 25 again excites the clock 33
which will be set to time out and generate the reset
pulse after the output at 36. Thus,in this mode there is
delayed detection of a constant input signal. Should it be

interrupted within a given time the counter 28 will be
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reset before it has'accumulated sufficient pulses to
produce an output at 36, and so there would be no alarm.

In a third mode of operation (which could be
combined with the second), the terminal 6 is left on
open circuit to create a double knock facility. This means
that the first impact producing vibrations in the crystal
does not getrthrough to trigger the alarm, but the system
is primed so that the second and succeeding ones do sc.

The first knock produces a signal from the
amplifier 24 which goes to the level-detector, as before,
but by virtue of the pin 6, this does not then pass on the
signal to the AND-gate 27, however large the input. But
that signal, of whatever size, is still transformed into a
pulse train by the converter 25 and fed to the clock 33.
After an interval, that sends a reset signal to the level
detector 26, effectively nullifying the pin 6. A second
knock, occuring after this reset, will therefore open the
AND-gate 27 if of sufficient strength. The counter will
then produce an output to trigger the alarm, as in'the
first or second mode of.operation.

The output driver 32 will normally be set and
arranged to produce an output current, derived from the
regulator 21, which will hold a relay energised in the
non-alarm mode. An input through the OR-gate 31 cuts this
off and causes the relay to de-energise. The same effect

is generated if the supply to the chip at pin 9 fails or is
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cut, which is a recommended safety feature. However,
in some circumstances, it may be acceptable to have
the reverse arrangement, that it the relay is de-
energised in the non-alarm mode and an input signal to
5 the driver 32 causes a current to flow. This alternative
may be selected simply by shorting pin 11 to earth.
Once triggered the output driver 32 will continue
to activate the alarm until reset, even though there
is no longer a signal from the sensor. The driver 32
10 can be reset in various ways through the OR-gate 35,
one of them being by the clock 33 through the AND-gate 34,
as mentioned above. The other input of this gate is from
pin 7, which may be linked to earth or taken to high.
When high, the AND-gate 34 is permanently closed and
15 there can be no resetting of the driver 32 through it.
Thus the alarm would be latched on. But on shorting the
pin 7 to earth, the delayed output of the clock would
pass through to the OR-gate 35 and thence reset the
output driver 32. Thus, the alarm‘will be cut off at the
20 end of the clock period.
Another way of resetting the driver 32 is
turning on the power supply at the pin 9. The positive
leading edge is translated by the circuit 22 into a
resetting pulse which passes through the OR-gate 35 to
25 the output driver 32. Thus, if the alarm has been

triggered by a break in the power supply to the chip,



WO 87/03985 PCT/GB86/00772

10

15

20

25

_lo_
restoration automatically cuts the alarm off again.

A third reset arrangement is provided by the
pin 14, to which a signal can be applied from a remote
station, generally a central control panel. The change
of state detector 37 then generates a reset pulse which
is applied to the OR-gate 35, and then to the driver 32.
The detector 37 would conveniently have a short delay
of half a second, for example, in order to enhance noise
immunity. While it would be possible to dispense with
the detéctor 37 and sepd a reset pulsé direct, it is
provided to interface with different control panels.

The integrated circuit also embodies first up

alarm and memory logic 38. Its basic function is to

receive any signal from the OR-gate 31 and, whenever
this occurs, to provide a steady input to AND-gate 39
whose other inputs are from a flasher unit 40 and the
pin 15, which is normally earthed. When the alarm is
triggered, this gate 39 is opened by the logic 38 and a

pulsed input is applied to the LED regulator 41 from

the flasher unit 40, the period being half a second,

say. The LED connected to the pin 10 consequently
flashes at that rate.

It is sometimes required to hold off the
illumination of the LED until instructed by a remote

control signal. In this case, the pin 15 is no longer
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earthed, but is normally held positive by the remote
control signal. When this is reduced to zero, then the
AND-gate 39 will be opened and the LED will £flash,
assuming the other necessary inputs are applied.

The circuit also offers the facility of’ indicating
whether it is the first among a group of interconnected
ones to be triggered. When this facility is not required
the pin 13 is left uncommitted and the logic 38 operates
the LED as described. However, when it is wanted, all the
pins 13 of the group are mutually interconnected or
commoned and are held positive through an end-of-line
resistor to the supply. There is an input protection
circuit 42 between each pin 13 and the logic 38, and a
pull-down switch 437which receives an input from the
logic 38 whenever there is a local alarm signal.

The first detector to operate will cause its own
LED to flash, as described. At the same time, the
switch 43 is activated to pull down the common node or
pins 13. The other detectors will have this change of
state signalled to their respective logics 38. Any
one of these other detectors then being operated, its
logic 38 would send a constant signal directly to the
LED regulator 41, which would cause its LED to have steady
illumination. Thus the flashing LED indicates the first
disturbed detector unit and any steady ones represent

subsequently disturbed units.
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CLAIMS

1. A detector for an alarm system in which an
intruder - generated disturbance signal is transmitted
by the detector as an alarm signal to a remote station,
characterised in that the detector has means (6, 26, 33)
for suppressing the transmission on a first disturbance
by an intruder and for allowing such transmission on a
subsequent disturbance.

2. A detector as claimed in Claim 1,
characterised in that means (27) are provided for gating
said disturbance signal through when it attains a pre-
determined level, the suppressing'means'(6, 26, 35) being
arranged normally to close the gate (27) but to open it
a predetermined time after an initial disturbance signal.

3. A detector as claimed in Claim 2,
characterised in that the suppressing means includes a
clock (33) and a level detector (26) to which the
disturbance signals are applied, and means (6) normally
holding the level detector in a state such that its out-
put closes the gate (27) but which is nullified a set
time after the clock has registered a disturbance signal,
whereby further disturbance signals, if attaining said

predetermined level, open the gate.
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4, A detector as claimed in Claim 3,
characterised in tﬂat there are means (25) forming said
disturbance signal into a pulse train before application
to the gate (27) and the clock (33).

5. A detector as claimed in Claim 4,
characterised in that a counter (28) receives the gated
pulse train and provides an alarm signal trigger (29)
only after a given number of pulses, thereby to suppress
noise.

6. A detector as claimed in Claim 5,
characterised in that the clock (33) is arranged to reset
the counter (28) after said set time.

7. A detector as claimed in Claim 5 or 6,
characterised in that there are selectable means (8, 30)
for blocking the alarm signal trigger, the counter (28)
being arranged to deliver an alternative alarm signal
trigger after a greater given number of pulses, thereby
to generate a substantially delayed alarm.

8. A detector as claimed in any preceding claim,
characterised in that means (32) for generating the alarm
signal from the disturbance signal remain activated
unless reset, even when the disturbance signal has ceased.

9. A detector as claimed in Claim 8 as appendent
to Claim 3, characterised in that a selectable reset

facility (7, 34) for the alarm generating means (32) is
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arranged to use the clock (33) output after each said
set time. .

10. A detector as claimed in Claim 8 or 9,
characterised in that a selectable reset facility (14,
37) for the alarm generating means is operable by remote
control.

11. A detector as claimed in Claim 10,
characterised in that the remote control reset facility
(L4, 37) is édapted to respond to any change ofrstate
on a remote control line thereto.

12. A detector as claimed in Claim 10 or 11,
characterised in that the remote control reset facility
(14, 37) incorporates a delay whereby transient signalé
are suppressed.

13. A detector as claimed in any one of Claims
8 to 12, characterised in that'a selectable reset
facility for the alarm generating means (32) is providéd
by means (22) responsive to the supply or iestoration of
power to the detector.

14. A detector as claimed in any preceding
claim, characterised in that the suppréssing means (6,
26, 33) is a disconnectable facility, enabling the
detector to be responsive to the first disturbance.

15. A detector for an alarm system in which

an intruder-generated disturbance signal is transmitted

P




WO 87/03985 PCT/GB86/00772

10

15

20

- 15 =
by the detector as an alarm signal to a remote station,
the detector being adapted to be connected in circuit
(13) with similar detectors to a common remote alarm,
characterised in that the detector has means (38, 43)
for registering a local disturbance signal, for
signalling this to other detectors, and for registering
a disturbance correspondingly signalled from another
detector.

16. A detector as claimed in Claim 15, in
which the detector has means (10, 40, 41) for indicating
that it is transmitting an alarm signal, characterised
in that the registering means governs the indicating

means (10, 40, 41) so that, if the detector is the

" first of a connected group to be disturbed, the indica-

tion is different from that generated when the detector
is disturbed but is not the first of said group.

17. A detector as claimed in Claim 16,
characterised in that there is a selectable facility
(15, 39) for inhibiting such indications from a remote
station.

18. A detector as claimed in Claim 15, 16 or

17 and as claimed in any one of Claims 1 to 14.
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