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(2 Security alarm systems.

@ An alarm system uses piezo electric crystals {2) whichj

when vibrated produce an electrical signal that can be amp-
lified and used to generate an alarm or perform some other
action, Each crystal and amplifier (3) are in a sensor unit (1)
with a latch circuit (7) and indicator (9). Vibrations latch the
indicator on, and the signal is also passed to a central control
unit {15). This responds with an alarm or other action, relay
(25) controlled, and an energised indicator (24). The contro!
unit also has a re-set facility (20) and an indicator (22) for
showing that the system is active. If the cable connection
between any sensor unit and the control unit is cut, the effect
atthe control unit is that of a disturbed sensor unit,
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Security Alarm Systems

This invention relates to security alarm sys -

2o iz particularly concerned with}perimeter provect
«2ich is a system that gives a warning or initietes ~o
preventive or retaliatory action when any distupbance oi

5 the perimeter of the zone to be protedteddoccurs. For
example, external windows and doors ofn; building may =-
fitted with sensors which, when primed, respond to anv
shaking, vibration or other interference and send a sirra
to a central alarm.

10 The sensor in most general use for this type cof
system is an inertia sensor. This usually takes the form
of a metallic body resting in almost unstable equilibr:
cn electrical contacts. Anj small disturbance lifts it
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clear of at least one contact, thus vizahing a circuii.

It is virtually impossible to adjust their sensitivity,
and they are very prone to giving false alarms as a result
of quite harmless sources, such as heavy lorries and air-
craft. Also, the metallic body is subject to surface
pitting, and this can produce an imperfect contact and a
false alarm.

It is also common practice to wire such sensors
in series, and there is then no means of telling which
alarm has set the system off. If it is a fault in the
sensor, it can be extremely laborious and difficult to
trace.

The sensitivity of the whole circuit can be
adjusted, but not each sensor individually. The adjustment
requires an analyser, which is an expensive piece of
equipment, and the sensitivity has to be set to an average.
It is desirablé to have each sensor with its own individual
respénse torsuit-its position.

Iéjis also desirable to have some means for
recording or indicating which sensor is being or has been
actuated. This is'useful not only to find out where a
bresk-in was attempted, but also to show if any particular
sensor is faulty and too sensitive.

It is the aim of this invention to provide an
slarm system which answers some of these problems.

According to the present invention there is
provided & security alarm system comprising a piezo-
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electric crystal responsi#e to stress to vproduce an elec-
trical signal, amplifying means for such a signal, and means
responsive to the amplified signal to mive an indication
and/or perform a physical action when the crystal is vibrated.

The combination of a crystal and amplifying circuit
makes it very easy to vrovide sensitivity adjustment, which
can be done by a simple potentiometer, for examvle, in the
amplifying circuit. The crystal and its amplifier are small
and easily housed in a comvact container which can be
inconspicuously installed at almost any vpoint where illegal
entry is possible.

Conveniently, the amplified sienal is applied to
a latch circuit which stays latched afte~ the disturbance
has ceased. This latch circuit can be used to govern at
least one indicating light emitting diode (IED). The main
response may be from a remote relay or other means for
initiating an alarm or performing another security function.
There can be a large number of such sensors all connected in
parallel to a common control panel, which contains or go?erns
the main alarm. If one of the sensors is actuated, its
indicating light will go on to show where the trouble lies,
while the main alarm is also tripped. The control panel may
also have an indicating light latched on where any of the
sensors is disturbed.

As well as having an alarm that will be tripped when
any one of the sensors is disturbed, there may also be a

response if the cable connection to any one of the sensors is
SL/KJW -3 -
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cut.

Part of the system can be used to check existing
systems using inertia sensors, or any closed circuit device,
as will be described in more d;tail later.

For a better understanding of the invention, one
embodiment will now be described, by way of example, with
reference to the accompanying drawvings, in which the single
figure is a circuit diagram of a sensor and a control panel.

The sensor is housed in an enclosure indicated
diagrammatically by the broken line 1. It has a piezo-
electric crystal 2, preferably a Sodium Potassium Tartrate
crystal under stress. When disturbed, this produces a
small voltage which is aprlied to an integrated amplifier

circuit %, whose sensitivity can be adjusted by a potentio-

15 meter 4. The output of this circuit is applied through

20

25

capacitor 5 to the base of PNP transistor 6, whose collector
is coupled to the gate of a silicon controlled rectif;er
(SCR) 7. This SCR-is in series with a resistor 8 and a
light emitting diode (IED) 8,which connects with voltage
supply terminal 10. A capacitor 11 couples the junction of
SCR 7 and resistor 8 to output terminal 12. The sensor 1 has
two further terminals 13 and 14 for the permanent positive
and negative su»nply as indicated.

The control panel is housed in an enclosure
indicated diagrammatically by the broken line 15. It has

four terminals 15, 17, 18 and 19 which are connected by a
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four core cable to each sensor 1 in the system, the cable
running to the first sensor and thence to the next and so on.
A permaﬁent 12 volts, which may be from a battery, is supplied
to the line with terminal 18 and thence to terminal(s) 13,
while this voltare is also applied th—ough normally closed
reset switch 20 to terminal 16 and thence to terminal(s) 10.
Terminals 14 and 19 are on the permanent negative line, while
the sensor output from terminal 12 is fed to terminal 17 and
thence to the base of normally coniductive NPN transistor 21.
In the collector circuit of this transistor there is an LED
22, which glows when the system is on. The collector of
transistor 21 is also couvled to the zate of an SCR 23. The
anode of this SCR is connected to the permanent positive via

an LED 24 and to the switched positive via a relay 25 which

. close§ contacts (not shown) when energised to overate an alarm

or initiate some emergency action.

The circuit also includes various capacitors and
resistors as shown which need not be described iﬁ detail.

If any one of the crystals 2 is disturbed above a -
threshold determined by the potentiometer 4, signals are
transmitted by amplifier 3 td turn on transistor 6, and thus
SCR 7. The flow of current through this energises IED 9,
which glows to give sn ivdication =1 ‘le point of listurbsrce.
It also causes a negative signal to be applied to the base
of transistor 21, with a consequent decreas of collector

current. Thus ECR 2% receives a positive gate signal.
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This triggers conduction, energising both the LED 24 and the
relay 25. The alarm will therefore be actuated, and a light
will glew on the control panel to show that a sensor has been
disturbed.

When the disturbance ceases, the sensor 1 continues
to show a light through LED 9, since the SCR 7/ acts as a
latch. Thus the point of disturbance can be identified
hours later. LED 24 also remains on. However, it is not
always required for the alarm or other device actuated by
relay 25 to stay actuated for longer than a few minutes,
sav. There may therefore be associated with that alarm or
other device means for switching if off after a predetermined
time delay.

The pressing of the reset switch 20 at the control
nanel removes the 12 volts from terminaXs) 10 and thus resto-
res any conducting SCR 7 to its non-conductive state. It
also de-energises relay 25 and SCR 23 reverts to its non-
conductive state.

If there is disturbance of another sensor, after
one has already set off the alarm, there will still be an
indication at that other sensor on its .LED.

If there is any circuit fault, for example if the
cable between control panel and sensors is cut, the control
panel responds in the same way to give an alarms A check on
the sensors will show that none of them has been disturbed,

and that therefore the fault will lie elsewhere.
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Part of the sensor 1 (to the right of the chain-
dotted line) can be used for form the basis of a test circuis
for an existing system, for example using old-type mechanical
sensors. Test units incorporating that right hand part of th:
sensor 1 can he temmorarily installed adjacent all the exis-
ting sensors and connected back to a control panel 15,
exactly the same as that illustrated. FEach old sensor is
connected across the SCR gate and negative, at points 25 ar<
27. No alarm or malfunction means that the SCR is maintaincc
non-conductive, but as soon as points 26 and 27 are open-
circuited, the SCR gate goes positive, the SCR conducts
and the IED 9 is latched on.

Conveniently, these test units have jack-plug

connectors to make for rapid installation and dis-assembly.
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WHAT WE CLAIM IS:

1. A security alarm system comprising a piezo
electric crystal responsive to stress to produce an
electrical signal, amplifying means for such a signal, -
and meahs responsive to the amplified signal to give an
indication and/or perform a physical action when the
crystal is vibrated.

2. A system as claimed in claim 1, wherein the
aﬁplified signal is ap»lied to the responsive means via
a latch circuit which stays latched after vibrations have
ceased.

3. A system as claimed in claim 1 or 2, wherein the

mplifier has associated sensitivity adjusting means whereby
only vibrations of a selected magnitude and above can
generate a signal to activate the responsive means.

4, A system as claimed in claim 1, 2 or 3, wherein
the crystal and amplifying means are in a sensor unit
remote from, and cablé connected to, a control unit
housing the responsive means.

5. A system as claimed in claims 2 and 4, wherein
the sensor unit also contains the latch circuit and an
indicator governed thereby to show if vibrations have
occurred.

6. A system as claimed in claim 4 or 5, wherein the
control unit has an indicator to show whether the system
is active. .

7. Asystemasclaimed inclaim 4,5 or 6,whereinat least

SL/JCG -8~
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part of the responsive means is an indicator on the control
unit,

8. A system as claimed in claim 7, B
wherein means are provided for neutralising another part
of the responsive means, after activation, without affect-
ing the indicator part.

9. A system as claimed in any one of claims 4 to
8, wherein the control unit has reset means by which the
system can be restored to its active, pre-vibrated
state.

10. A system as claimed in any one of claims 4 to G,
wherein the control unit and the cable connection are
such that if the latter is cut or otherwise removed while
the system is active there is a response from said
responsive means.

11. A system as claimed in any preceding claim,
wherein there is a plurality of crystals and associated
amplifying means comnected in parallel to common said
responsive means.

12. A security alarm system substantially as here-
inbefore described with reference to the accompanying

drawing.
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