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Description

The present invention relates generally to a se-
curity system, and particularly, although not exclu-
sively, to a security system for use in providing addi-
tional security for a strong box, safe or other container
housing items requiring protection from theft.

Valuable items which are highly susceptible to
theft are usually maintained in a secure environment
in the form of a strong box or safe which may itself be
held within a vault or other secure room within a build-
ing. Security systems for preventing access to the
premises and for discouraging potential thieves are
well known, but because the detectors and circuitry
protecting an environment are accessible to unautho-
rised personnel they are therefore subject to corrup-
tion and or disablement by intending intruders if they
have appropriate knowledge of the nature of the cir-
cuits involved. For this reason increasing sophistica-
tion is used in the surveillance of premises.

Even so, it is frequently found that the surveil-
lance system has been confounded and access has
been gained to what was considered to be a secure
environment. Once the security system has been
penetrated intending thieves may attack a strong box
or safe in one of a number of ways.

It has been known, for example, for the whole
safe to be lifted and carried away from the secure en-
vironment to be subjected to the attempts at opening
it, which may include explosives. Attempts to open a
safe or strong box within the secure environment usu-
ally stops short of the use of explosives, but may in-
volve, for example, attempts to cut through the metal
of the safe using oxyacetylene burners or other high
temperature cutting equipment, or by drilling or grind-
ing the heavy metal casing. Massive steel wedges are
sometimes used in an attempt to prise the door away
from its hinges. All of these attempts involve the gen-
eration of some form of detectable signal. For exam-
ple oxyacetylene cutters cause the temperature with-
in the safe or strong box to rise quite considerably
whereas the use of a drill or grinding equipment can
cause a characteristic vibration of the casing. Ham-
mer blows either directly applied to the safe or applied
to wedges likewise give rise to a characteristic pat-
tern of vibrations all of which may be detected from
within the secure environment to give rise to an alarm
signal. However, because as mentioned above exter-
nal security systems may be confounded by tamper-
ing due to their accessibility, such systems cannot of-
fer total security even for a strong box or safe: indeed,
the only security system which could possibly offer
complete security against tampering by intending
thieves would need to be housed within the interior of
the safe or strong box itself. However, since detection
of attempts to open the safe or strong box in an un-
authorised manner would have to be communicated
to the exterior there would still remain the possibility
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of tampering to prevent the signal from being trans-
mitted. The present invention seeks to provide, there-
fore, a self-contained security system which, al-
though it is not able to prevent unauthorised attempts
to gain access to a container (and by the term "con-
tainer" will be understood any form of a strong box,
safe or other receptacle within which valuable items
may be placed for safekeeping) inhibits or discourag-
es such attempts by acting to render any such at-
tempts, other than via the authorised access opening,
futile by corrupting the contents and/or contaminat-
ing the clothing and/or skin of those attempting the
forced entry, thereby at the same time making the
previously valuable contents valueless and making
detection of the perpetrator of the crime much easier
and more certain.

The system of the present invention is particular-
ly useful for containers housing security documents
such as bank notes, airline tickets and other negotia-
ble bonds or documents, equity certificates and the
like which are usually printed on paper which is absor-
bent, at least to a limited extent, and which therefore
will absorb and retain a contaminating dye which may
be sprayed or otherwise ejected onto them inside the
container when an unauthorised attempt at entry is
detected. Even non-permeable valuable items such
as gem stones or jewellery may be contaminated,
even if not rendered entirely valueless, by the use of
sophisticated liquid, vapour or gaseous dyes, partic-
ularly if these are partly encapsulated in pressurised
and/or rupturable capsules which may break open af-
ter the initial ejection and whilst the jewellery is being
handled, thereby contaminating the handlers who
would be assumed to be the criminals involved in the
unauthorised opening of the container. Further, de-
tection of the unauthorised attempts at opening the
container may also be used to trigger the emission of
a foul smelling or noxious gas likely to pervade the
skin and clothing of the criminals and, again, make
detection easier. Thus, although the protection sys-
tem of the present invention does not seek physically
to prevent criminals from attempting to open a secure
container, the action from within the interior of the
container can render such attempts so hazardous
and unlikely to succeed as to inhibit and discourage
future attempts whilst at the same time protecting the
contents of the container in such a way as to make in-
surance thereof a more economical proposition. Con-
taminated bank notes, for example, although they
cannot be used directly, are much less costly to re-
place than the face value of the notes themselves and
consequently insurance expenses in restitution after
a crime will be expected to be significantly reduced.

Accordingly the present invention, therefore, pro-
vides apparatus for protecting the contents of a se-
curity container such as a safe or strong box from at-
tack, comprising self-contained detector means sen-
sitive to attempts to enter the security container other
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than by authorised means and operable in response
thereto to trigger means for contaminating the con-
tents of the container, characterised in that the detec-
tor means are adapted to be housed entirely within
the security container and are sensitive to motion of
the container.

The use of a non-drying liquid dye in a penetrat-
ing excipient, together with the encapsulation refer-
red to above, will drastically reduce the value of theft
to such an extent that a notice placed on the outside
of a secure container indicating the presence of a se-
curity system in accordance with the invention should
be sufficient to deter criminals from what will be ap-
preciated as a totally pointless exercise in attempting
to break open a safe which will certainly contain noth-
ing which the thieves may exchange for value be-
cause of its contamination.

The protection system of the present invention
may also include a second trigger circuit sensitive to
a light intensity threshold which, after preliminary
triggering of the first-mentioned trigger circuit, will re-
lease a second contaminant spray after a predeter-
mined delay. Thus, if the criminals persist in opening
the container even after having realised that their at-
tempts have been detected and the contamination
device energised, then they will be at risk of them-
selves being contaminated by the dye and/or noxious
gases which are ejected at a timed interval after the
container has been opened. Any number of succes-
sive ejections of such staining fluid and/or contamin-
ation gases may be made so that the criminals cannot
avoid being stained simply by remaining out of the im-
mediate vicinity of the opening until a first ejection
has been seen to take place.

The apparatus of the present invention may also
include a detector circuit suitable for use in a contain-
er protection system such as that outlined above and
including at least one of a plurality of detectors such
as the motion sensor, a temperature sensor operative
to produce an output signal when the ambient temper-
ature exceeds a predetermined threshold value and
an acoustic transducer having associated filter
means for isolating those parts of the spectrum asso-
ciated with one or more anticipated attacks on the
container. The motion sensor may be operative to pro-
duce successive discrete output pulse signals upon
displacement of the sensor, means being provided to
integrate the output signals to produce a triggering
output once a certain threshold value has been ex-
ceeded.

Apparatus formed in accordance with the princi-
ples of the present invention may include discrimina-
tion means for determining selected frequency rang-
es from the acoustic signals generated by the acous-
tic vibration sensor.

Moreover, means may be provided to ensure that
the events which normally occur during day to day
use of a container, and which may contain elements
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of the signal to which the sensors are responsive, do
not cause spurious triggering of the system. As far as
physical displacement is concerned, this is unlikely to
happen on a day to day basis since most safes or
strong boxes are of such weight that they would not
be dislodge by mere accidental impact. Nevertheless,
in case a situation should arise where one or two ac-
cidental impacts may cause dislodgement of a safe
(for example if heavy furniture is being moved in the
vicinity and should strike against a safe carelessly)
means are provided for integrating a plurality of
movements sufficient to ensure that any displace-
ment of the safe or strong box is deliberate and per-
sistent, such as may be required to displace it from its
position a far as the door of the room in which it is
housed before triggering the release of the contam-
inating agent. This may be achieved, for example, by
providing a motion sensor such as a mercury switch
which repeatedly closes or opens contacts normally
held open or closed when accelerations or tilting of
the container are detected. Likewise, in order to en-
sure that the sound of any normal object striking hard
against the case does not trigger release of the con-
taminating agent, the detector circuit may include in-
tegrating means which require a plurality of succes-
sive such blows in a regular sequence to occur, with
means for gradually discharging the integrated signal
during any period when no such signals are received.
Of course, because only authorised access to the
safe can result in the door being opened the sensor
system must be disabled against all monitored condi-
tions when the door is open, and this may be achieved
by incorporating an optical sensor for detecting alevel
of light within the container above a predetermined
minimum threshold (it being appreciated that when
the safe is closed there will be absolutely no light
whatsoever within it so that such optical sensors can
be extremely sensitive) or by incorporating some
means in association with the lock to disable the de-
tector circuit when the lock is in an open configura-
tion.

Embodiments of the present invention will now
be more particularly described, by way of example,
with reference to the accompanying drawings, in
which:

Figure 1 is a perspective view of a safe with its

door closed to indicate the likely attacks which

may be made on it by criminals to effect unautho-
rised entry;

Figure 2 is a similar perspective view of the same

safe with the door partly open illustrating the lo-

cation of the security device of the present inven-
tion therein;

Figure 3 is a circuit diagram illustrating the detec-

tor and triggering parts of a circuit constituting a

first embodiment of the present invention;

Figure 4 is a circuit diagram of a second embodi-

ment of the present invention; and
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Figure 5 is a schematic diagram illustrating the

sensor mounting of the embodiment of Figure 4.

Referring first to Figures 1 and 2, a safe generally
indicated 11 has a door 12 and a combination lock 13
centrally located on the door panel, which latter is at-
tached to the casing 11 by robust hinges 14. Modern
combination locks such as the lock 13 are sufficiently
sophisticated and difficult to operate without prelim-
inary knowledge of the code as to make traditional
“"lock picking" impracticable. Attempts to enter such a
safe have, therefore, concentrated on forcing the
hinges 14 by means of steel wedges, cutting the lock
and/or the hinges using oxyacetylene high tempera-
ture cutting equipment or the so-called thermic lance,
or by the use of modern electrical drilling or grinding
tools such as angle grinders to cut off the hinges or
part of the casing itself in order to gain access to the
interior.

As will be described below the present invention
frustrates all of these attempts without requiring any
external electrical or other connections for the safe.
In Figure 2 is shown a protection system casing 15 se-
cured by adhesive to the under face of the top of the
safe. The protection system casing 15 houses all the
detectors required to detect the occurrence of any of
the events described above, together with electrical
power supply in the form of dry cell batteries and a
warning circuit for producing an indication when the
battery is running low so that it can be changed to
maintain the detector system in an effective state.

When one of the detected events occurs the pro-
tection system acts to release a contaminating dye or
noxious gas by any suitable technique and the follow-
ing description of the detector circuit will not make
specific reference to the manner in which the physical
release of liquid or gas takes place, such systems be-
ing known in the art and therefore requiring no further
description.

It is sufficient to state that from its position at a
high level within the safe 11 the protection system 15
is capable of ejecting liquid and/or gaseous dyes or
other noxious gases with sufficient force completely
to contaminate any contents thereof, even if stacked
tightly in bundles such as bundles of Bank notes so
that any attempt to force open the safe will result in
the whole of the contents being rendered entirely val-
ueless and, furthermore, even dangerous to remove
from the safe due to the potential contamination of the
criminal which would make his detection much easier.

Turning now to Figure 3, the detection circuit illu-
strated broadly falls into four parts, namely a first part
16 (surrounding by the broken outline identified with
the reference numeral 16) which detects arise in tem-
perature above a critical threshold value and triggers
the load, identified with the reference numeral 17,
which may be any electrical or electromechanical
means for releasing the contaminant, for example a
relay operating a mechanical switch to open a valve
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in a pressurised container. The second part of the cir-
cuit is that within the broken outline 18, which com-
prises means for detecting motion of the casing, the
third part of the circuit, within the broken outline 19
comprises means for detecting acoustic signals indi-
cative of drilling or grinding operations; and the fourth
part of the circuit, represented within the broken out-
line 20 comprises means for disabling operation of the
sensors when the door is open to allow normal use of
the safe without risk of contamination.

The temperature sensing circuit 16 comprises a
heat sensitive diode 21 connected, via a capacitor 22
between a positive source of supply and earth. Be-
tween the diode 21 and the capacitor 22 is connected
a latching circuit comprising two inverters 23, 24 the
output from the latter of which is fed via a variable re-
sistor 25 and a fixed resistor 26 back to the input of
the former. At low temperatures the reverse bias re-
sistance of the diode 21 is high and, consequently, lit-
tle or no current flows therethrough so that the input
to the inverter 23 is held at substantially the same val-
ue as the positive supply voltage. If any attempt is
made to cut into the safe 11 using high temperature
cutting equipment such as oxyacetylene or a thermic
lance, or even laser cutting equipment, the rise in
temperature of the air within the safe 21 beyond nor-
mal ambient limits (say, for example, between 35 and
40°C) the reverse bias resistance of the diode 21 falls
so that a small current can start to flow thereby low-
ering the voltage at the input of the inverter 23. The
output of the inverter 23 thus goes high causing the
output of the inverter 24 to go low at a threshold de-
termined by the adjustment of the variable resistor 25.
This situation remains latched by the feedback effect-
ed through the resistor 26 to the input of the inverter
23 so that, via the diode 25 and inverter 26 and asso-
ciated resistors 27, 28 and diode 29 cause the biasing
on the base of a transistor 30 to rise thereby triggering
the transistor pair comprising the above-mentioned
transistor 30 and a further transistor 31 the base of
which is connected to the emitter of the transistor 30
and to earth via a resistor 32. The transistor 31 is thus
switched into its conduction state allowing current to
pass through the load 17 which, as mentioned above,
may be any form of electrical current sensor resulting
in release of the contaminating dye.

The motion sensitive part 18 of the circuit com-
prises a sensitive mercury switch 33 having two fixed
contacts 34, 35 and a movable contact 36 the latter
of which is connected via a resistor 37 and capacitor
38 to earth. The fixed terminal 34 is connected to the
positive supply via a resistor 39 whilst the fixed con-
tact 35 is connected to a latching detector circuit in-
cluding a capacitor 40 connected across an earthed
leakage resistor 41 and connected to the triggering
part of the circuit as described above via a latching ar-
rangement comprising an inverter 42, resistor 43, two
series connected inverters 44, 45 and a feedback re-
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sistor 46.

The mercury switch 33 is positioned so that when
the container within which it is housed is stationary in
a normal orientation the movable contact 36 is phys-
ically positioned between but out of contact with the
two fixed contacts 34, 35. Any attempt to move the
safe, however, will result in the movable contact 36
being displaced from one side to the other by any
slight vibrations above a threshold value determined
as the normal range which the safe will experience in
its environment. As the contact 36 moves into en-
gagement with the fixed contact 34 a capacitor 38 will
be charged via the resistor 39 and the resistor 37 from
the positive supply and as the movable contact comes
into engagement with the fixed contact 35 the capac-
itor 38 will share its charge with the capacitor 40. Re-
peated small movements causing displacement of
the movable contact 36 successively from the fixed
contact 34 to the fixed contact 35 will thus cause a
gradually increasing charge to build up on the capac-
itor 40 until a triggering threshold is reached at the in-
put of the inverter 42 the output of which thus produc-
es a low output which latches the pair of inverters 44,
45 in the same way as the inverters 23, 24 were latch-
ed when the input to the inverter 23 goes low as the
heat sensitive diode 21 detects arise in temperature.
The output from the inverter 45 is fed via a diode 47
to the point between the diode 25 and the inverter 26
so that the same load-triggering sequence takes
place via the inverter 26 and the transistors 30 and
31. If, on the other hand, the displacement to the safe
is only periodic and random any small charge built up
on the capacitor 40 will leak away through the resistor
41 the value of which is chosen such that the charge
on the capacitor 40 can only build up if the successive
movements detected by the switch 33 occur suffi-
ciently often to represent a deliberate attempt at
movement.

The acoustic detection part 19 of the circuit com-
prises a microphone 48 which is connected via a re-
sistor 49 and inverter 50 in parallel to two channels
the first of which is generally identified with the refer-
ence numeral 51 and the second of which is generally
indicated 52. A first channel 51 comprises a band
pass filter comprising series and parallel connected
resistors and capacitors linked by a coupling capaci-
tor 54 to a threshold detector circuit comprising inver-
ter 565 across which is connected a fixed resistor 56
and the output of which is connected via a variable re-
sistor 57 to a pair of series connected inverters 58, 59
and feedback resistor 60. The output of the threshold
detector circuit is connected via a coupling capacitor
62 to a pulse shaping circuit 63 comprising rectifying
diodes 64, 65, earthed capacitor and resistor 66, 67,
resistor 68 and a pair of latching inverters 69, 70 with
a feedback resistor 71. The output from the latch cir-
cuit is fed to a transistor triggered pump circuit gen-
erally indicated 72 comprising capacitor 73, transistor
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74, diode 75 and capacitor 76, together with a leakage
resistor 77.

In operation the microphone 48 detects all acous-
tic vibrations within the safe and these are filtered by
the band passfilter 53 in the first channel 51 to isolate
the frequency range characteristic of individual shock
blows such as would be caused by striking the safe
casing with a hammer. The sound pressure level must
exceed the threshold determined by the threshold cir-
cuit 61 otherwise the channel 51 is unresponsive.
Thus, small shocks and knocks which might occur
during the course of the working day will not cause
any response from the circuit. Any louder signal such
as would be caused by a large impact is detected by
the threshold circuit 61 and the output signal from this
is passed to the pulse shaping circuit 63 which pro-
duces a square wave rectified signal which, via the
coupling capacitor 73 and the diode 75 applies a small
charge to the capacitor 76. The base of the transistor
74 is also connected to the capacitor 76 so that the
voltage charge remains on the capacitor 76 and is
gradually leaked away through the resistor 77. The
time constants of this circuit are quite long so that a
second hammer blow occuring within a period of sev-
eral minutes will likewise be detected, shaped and ap-
plied to the capacitor 76 to increase its charge. After
a predetermined number of pulses have been re-
ceived by the capacitor 76 the charge is sufficiently
high to trigger a latch circuit 78 comprising a pair of
inverters 79, 80 and feedback resistor 81 which, via
a diode 82 and resistor 83 is connected to the base
of the transistor 30 of the triggering circuit thereby
causing this to operate to trigger the load 17 as in the
previously described conditions.

The second channel 52 connected to the micro-
phone 48 comprises a second band pass filter 84
which is tuned to the part of the spectrum character-
istic of the sound of cutting tools. The output from the
band pass filter 84 is coupled by a coupling capacitor
85 to an amplifier/rectifier circuit comprising an inver-
ter 86 with feedback resistor 87, the output of which
is coupled via a capacitor 88 to pulse shaping diodes
89, 90, smoothing capacitor 91 and level adjusting re-
sistor 92.

A level detector in the form of an inverter 93 is
connected via a clamp diode 94 to a timer circuit com-
prising timing capacitor 95, resistor 96, diode 97, in-
verter 98 and resistor 99. The output from the timer
is fed via a latch comprising two inverters 100, 101
and feedback resistor 102, a diode 103 and resistor
104 to the base of the transistor 30 in common with
the output from the first channel 51.

Continuous sound detected by the microphone
48 and filtered by the band pass filter 84 is amplified
and rectified by the amplifier/rectifier circuit descri-
bed above to produce a square wave signal which, if
itis of sufficient amplitude, is fed via the level detector
inverter 93 and the clamp diode 94 to the timing cir-
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cuit. The inverter 98 of the timing circuit normally ex-
periences a high input via the capacitor 95 and resis-
tor 96 so that the input to the first inverter 100 of the
latching circuit is low. A train of pulses arriving from
the clamp diode 94 gradually balance the charge on
the capacitor 95 causing the voltage at the input of the
invertor 98 to rise. If the sound is stopped before the
inverter threshold is reached the voltage leaks away
through the resistor 96. If the sound continues for a
period of several seconds, however, the threshold will
eventually be reached causing the inverter 98 to pro-
duce a high output signal which is latched via the latch
comprising the inverters 100, 101 and the latched out-
put signal is applied to the base of the transistor 30
to cause triggering of the load 17.

In order to prevent operation of any of the detec-
tors when the door is open the disabling circuit 20
comprises a light sensitive diode 105 the anode of
which is connected to the positive supply and the
cathode of which is earthed via a diode 106 and ca-
pacitor 107 the other terminal of which is connected,
via an inverter 108 and resistor 109 to a latching cir-
cuit comprising two series connected inverters 110,
111 and feedback resistor 112. The output of the latch-
ing circuit, taken from the inverter 111 is fed, via re-
spective diodes 113, 114 and 115 to the base of the
transistor 30, to the base of the pump triggered circuit
74 and to the input of the level detecting inverter 93
in the second channel 52 as well as, via a diode 116
to the input of the inverter 42. When light falls on the
diode 105 its reverse bias voltage falls causing the in-
verter 108 to produce a low output which is latched by
the latching inverters 110, 111 so that a clamped low
voltage is applied to the base of the transistor 30, pre-
venting this from being triggered, to the base of the
transistor 74 likewise preventing this from becoming
conductive, to the input of the inverter 93 preventing
this from going high and to the input of the inverter 42
likewise preventing this from going high and thereby
disabling all of the detectors. During normal use,
therefore, when the door is opened and closed the cir-
cuits do not operate and only when in total darkness,
and after a given period determined by the time con-
stant of the capacitor 107 does the circuit again be-
come sensitive.

The positive supply to the circuit may be a dry cell
battery offering the possibility of making the system
entirely self-contained, and the insert to Figure 3 illus-
trates a battery condition indicator circuit comprising
a Zener diode 117, light emitting diode 118, two inver-
ters 119, 120, capacitor 121, diode 122 and resistor
123. This circuit indicates the battery condition when
the battery is disconnected for a short time and then
reconnected. Periodic tests must therefore be made
to ensure that the circuit is still offering the required
protection.

In the circuit shown in Figure 4 a single micro-
phone 48 serves as the sensor for detecting both
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small movements such as when a safe or strong box
is moved (replacing the mercury switch detector 33 of
Figure 3) as well as the higher frequency acoustic
noises generated by attempts to cut into orforce open
the safe or container. In this embodiment the acoustic
transducer 48 is a piezo-electric crystal microphone
connected to a first channel generally indicated 105
comprising a very low pass filter 107 (having a cut off
of the order of 1 to 2 Hertz) the signal from which is
fed via a second low pass filter 109 to a pump and am-
plifier circuit 110. The two low pass filters are based
on operational amplifiers 106, 108 whilst the amplifi-
er 110 is based on transistor 116 the output from
which charges a capacitor 111 at the input to a
Schmidt trigger 112. The mechanical arrangement of
the piezo-electric microphone 48 will be described in
more detail in relation to Figure 5. In operation, when
an attempt is made to move the strong box or contain-
er to which the apparatus of the invention is connect-
ed the microphone 48 acts as an accelerometer and
low frequency signals generated thereby, passed by
the filters 107, 109 are amplified by the transistor 116
and successive pulses charge the capacitor 111
which, if the movements are repeated a sufficient
number of times (sufficient, that is, to indicate a per-
sistent and deliberate attempt to move the container)
the Schmidt trigger 112 fires. The output of the
Schmidt trigger 112 is connected, via a diode 113 to
a potential divider consisting of a biasing resistor 117
and a thermistor 121. The junction between these two
is connected, via a trigger 118 to a transistor 119
which is connected to the load 120. In this case the
load is the firing mechanism for a smoke and dye can-
nister. Firing of the Schmidt trigger 112 causes a fall
in the voltage at the junction between the resistor 117
and the thermistor 121 firing the trigger 118 and caus-
ing the transistor 119 to conduct thereby setting off
the dye and smoke cannister 120.

The microphone 48 is also connected to two fur-
ther channels which function in a manner similar to
the channels 51, 62 of the embodiment of Figure 3,
but are simplified with respect thereto. In this embodi-
ment the second channel, generally indicated 126
comprises a series of high pass filters, a diode net-
work 125 leading to a Schmidt trigger 124 firing of
which is controlled via a trigger control circuit consti-
tuted by a capacitor 122 and resistor 123 which has
a reverse bias diode connected across it. Sustained,
continuous noise will result in a transducer signal
which, filtered by the high pass filters in the high fre-
quency channel 126 will result in gradual charging of
the capacitor 122 via the resistor 123. Any break in the
noise will resultin rapid discharge of the capacitor 122
via the diode across the resistor 123 so that short
shocks or other small bursts of high frequency noise
such as might occur during everyday activities will not
fire the trigger 124. Once the trigger firing voltage has
been accumulated by the capacitor 122, however, the
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trigger 124 fires to cause the same effect, via the di-
ode 114 as firing of the trigger 112.

The third channel detects pulsed noise from the
microphone 48 through a gain control circuit 128 and
inverter 129. In this channel a capacitor 140 is con-
nected in a trigger control circuit 130, including two di-
odes 141, 142 connected so as to allow slow dis-
charge of the capacitor 140 and rapid charging there-
of. The capacitor 140 is thus charged by signals from
the microphone 48, providing they exceed the thresh-
olds set by the gain control circuit 128, and the capac-
itor charge leaks away only very slowly, for example
in a period of 30-35 seconds. Several successive
blows will result in charging of the capacitor 140,
therefore, which, via an inverter 131 fires a Schmidt
trigger 132 acting via a diode 115 on the junction be-
tween the resistor 117 and thermistor 121 as the other
two channels. The thermistor 121 itself acts to detect
any temperature rise, such as would be caused by an
attempted entry into the container using heat cutting
equipment and the change in resistance of the ther-
mistor causes an appropriate fall in the voltage at the
input to the trigger 118 to fire the load.

As in the embodiment of Figure 3 a light sensor
135 is provided so that the detector will not operate
when the door is open, and this acts on the power
supply to the input side of the circuit (+3V normally)
thereby disabling the three channels, but leaving the
thermistor activated so that light generated by sparks
from an attempt to cut into the safe using heat cutting
equipment will not deactivate this sensor before the
temperature rise causes firing of the smoke cannister
120.

Also illustrated in Figure 4 is a power supply con-
stituted by a field effect transistor 133 and a battery-
condition indicator circuit similar to that illustrated in
the insert to Figure 3, comprising a trigger 136, tran-
sistor 137, diode 138 and light emitting diode 139.
The circuit of Figure 4 thus acts to detect the same
conditions as the circuit of Figure 3, but, as will be ap-
preciated, is a simpler embodiment and requires only
a single piezo-electric transducer in place of the two
Sensors.

Figure 5 illustrates how the piezo-electric trans-
ducer is mounted to act as an accelerometer. The cas-
ing 15 of the apparatus is, as illustrated in Figures 1
and 2, fitted to the interior of a safe 11, such as by ad-
hesive, and is shown in Figure 5 as being mounted on
foam pads 142. The casing 15 has an opening 144
through which projects a further foam pad 143. The
piezo-electric element 48 is mounted spanning the
opening 144 and in contact with the foam pad 143,
and is biased by a mechanical weight 146 suspended
therefrom by a connection 145. Any attempt to move
the safe 11 thus causes the piezo-electric transducer
48 to flex, this motion being amplified by the move-
ments of the mass 146 which acts as an inertia ele-
ment.
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Claims

1. Apparatus for protecting the contents of a secur-
ity container such as a safe (11) or strong box
from attack, comprising detector means
(16,18,19;48) sensitive to attempts to enter the
security container other than by authorised
means and operable in response thereto to trig-
ger means (17;20) for contaminating the contents
of the container, characterised in that the detector
means are adapted to be housed entirely within
the security container and are sensitive to motion
of the container.

2. Apparatus as claimed in Claim 1, characterised
in that the detector means include a single motion
and forced entry sensor device (18;48) for detect-
ing any movement of the container (11) and any
attempt to open it by mechanical means.

3. Apparatus as claimedin Claim 1 or Claim 2, char-
acterised in that there is provided a further sen-
sor (16) for detecting a rise in temperature within
the container beyond a predetermined threshold.

4. Apparatus as claimed in any of Claims 1 to 3,
characterised in that there are further provided
light sensitive means for detecting when the con-
tainer (11) is open, operable to disable the motion
and forced entry sensor or sensors when the am-
bient illumination thereof exceeds a predeter-
mined threshold.

5. Apparatus as claimed in Claim 4 when depend-
ent on Claim 3, characterised in that the said illu-
mination detector (105) is isolated from the tem-
perature detector (16) such that the temperature
detector remains enabled when the illumination
detector is triggered by an illumination exceeding
the said predetermined threshold.

6. Apparatus as claimed in any preceding claim,
characterised in that the said single motion and
forced entry sensor device is an acoustic trans-
ducer (48) connected to a first detector channel
having a high pass filter and a first trigger circuit
having trigger control means acting to delay at-
tainment of the triggering threshold thereof until
the transducer output signal has been produced
continuously for a predetermined time.

7. Apparatus as claimed in Claim 6, characterised
in that the acoustic transducer has a movable
element relatively movable with respect to a cas-
ing thereof directly connected in use to the con-
tainer, and the apparatus includes a second de-
tector channel including a low pass filter, a trigger
circuit and means for accumulating signals from
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the low pass filter to fire the trigger when a firing
threshold value of the trigger circuit is reached.

Apparatus as claimed in Claim 6 or Claim 7, char-
acterised in that the acoustic transducer is fur-
ther connected to a third detector channel having
a third trigger circuit and trigger control means
therefor including capacitive elements connected
in a circuit causing the capacitive element to be
charged by the acoustic transducer signal more
rapidly than it discharges when no acoustic trans-
ducer signal is present whereby to acquire a
charge up to the trigger firing threshold when the
acoustic transducer is activated to produce a
plurality of sequential signals such as by a se-
quence of blows.

Apparatus as claimed in any of Claims 1 to 8,
characterised in that the said means for contam-
inating the container contents comprise means
for releasing into the container a non-drying ink
dye in a penetrating excipient when any of the
trigger circuits is fired.

Apparatus as claimed in any of Claims 2 to 9,
characterised in that the said motion and forced
entry sensor of the detector is a piezo-electric
transducer (48) mounted on a casing (15) se-
cured to the interior of the container (11) and
mechanically connected (143) through an open-
ing (144) in the casing to the interior of the con-
tainer whereby to detect relative movement be-
tween the casing (15) and the container (11).

Apparatus as claimed in Claim 10, characterised
in that static biasing of the piezo-electric element
(48) is effected by mechanical biasing means
(145,146) whereby to cause initial static stress-
ing of the piezo-electric element such that rela-
tive movement in any direction causes genera-
tion of a transducer signal.

Apparatus as claimed in any preceding claim
characterised in that the said means for contam-
inating the contents of the container comprise
means for releasing a contaminating fluid in a
successive series of temporally spaced release
operations.

Patentanspriiche

1.

Vorrichtung zum Schutz des Inhalts eines Si-
cherheitsbehéalters, zum Beispiel eines Safes
(11) oder Tresorfachs gegen Angriffe, bestehend
aus Detektormitteln (16, 18, 19, 48), die auf Ver-
suche reagieren, anders als durch zulassige Mit-
tel in den Sicherheitsbehélter einzudringen, und
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die als Reaktion darauf betétigt werden kénnen,
um Mittel (17, 20) zur Kontamination des Behal-
terinhalts auszulGsen,

dadurch gekennzeichnet,

daB die Detektormittel so beschaffen sind, daf®
sie vollkommen im Inneren des Sicherheitsbe-
hélters untergebracht sind und auf Bewegung
des Behalters reagieren.

Vorrichtung gemal Anspruch 1,

dadurch gekennzeichnet,

dal} die Detektormittel ein Sensorgerat (18, 48)
fir Einzelbewegung und gewaltsames Eindrin-
gen zur Erfassung jeder Bewegung des Behal-
ters (11) und jeden Versuchs, ihn mit mechani-
schen Mitteln zu 6ffnen, beinhaltet.

Vorrichtung gemaf Anspruch 1 oder Anspruch 2,
dadurch gekennzeichnet,

dal ein weiterer Sensor (16) zur Erfassung eines
Temperaturanstiegs im Behalter iiber einen vor-
gegebenen Schwellwert vorgesehen ist.

Vorrichtung gemaR einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet,

daB} auBerdem lichtempfindliche Mittel vorgese-
hen sind, die erfassen, wenn der Behalter (11) of-
fen ist, und die betatigt werden kénnen, um den
Sensor oder die Sensoren fiir Bewegung und ge-
waltsames Eindringen abzuschalten, wenn deren
Umgebungsbeleuchtung einen vorgegebenen
Schwellwert iiberschreitet.

Vorrichtung gemaR Anspruch 4, wenn dieser ein
Unteranspruch von Anspruch 3 ist,

dadurch gekennzeichnet,

dall der genannte Beleuchtungsdetektor (105)
vom Temperaturdetektor (16) getrennt ist, so dal®
der Temperaturdetektor eingeschaltet bleibt,
wenn der Beleuchtungsdetektor durch eine Be-
leuchtung, die den genannten vorgegebenen
Schwellwert iiberschreitet, ausgeldst wird.

Vorrichtung gemaR einem der vorhergehenden
Anspriiche,

dadurch gekennzeichnet,

dall der genannte Sensor fiir Einzelbewegung
und gewaltsames Eindringen ein akustischer
MeRwandler (48) ist, der angeschlossen ist an ei-
nen ersten Detektorkanal mit einem Filter mit ho-
hem DurchlaR und eine erste Kippschaltung mit
Auslésersteuerungsmitteln, die dazu dienen, das
Erreichen des auslésenden Schwellwerts der
Schaltung zu verzdgern, bis das MeRwandler-
ausgabesignal eine vorgegebene Zeit lang unun-
terbrochen erzeugt wurde.

7. Vorrichtung gemafl Anspruch 6,
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dadurch gekennzeichnet,

dal der akustische MeRwandler ein bewegliches
Element besitzt, das relativ zu einem Gehause
dieses Elements beweglich ist, welches im Ge-
brauch direkt mit dem Behélter verbunden ist, und
daf die Vorrichtung einen zweiten Detektorkanal
mit einem Filter mit niedrigem DurchlaB, einer
Kippschaltung und Mitteln zur Akkumulierung der
vom Filter mit niedrigem Durchla® kommenden
Signale besitzt, um den Ausldser zu aktitieren,
wenn ein Aktivierungsschwellwert der Kippschal-
tung erreicht wird.

Vorrichtung gemaf Anspruch 6 oder Anspruch 7,
dadurch gekennzeichnet,

dall der akustische MeRwandler ferner ange-
schlossen ist an einen dritten Detektorkanal mit
einer dritten Kippschaltung und Ausldsersteue-
rungsmitteln fir diese Kippschaltung, einschlief3-
lich kapazitiven Elementen, die in einer Schal-
tung verbunden sind, welche bewirkt, dal das ka-
pazitive Element vom Signal des akustischen
MeRwandlers schneller geladen wird als es sich
entladt, wenn kein Signal des akustischen MeR-
wandlers vorhanden ist, wodurch eine Ladung
bis zum Ausldseraktivierungsschwellwert ent-
steht, bei der der akustische MeRwandler akti-
viert wird, um eine MefRzahl von sequentiellen Si-
gnalen, zum Beispiel durch eine Folge von Schia-
gen, zu erzeugen.

Vorrichtung gemaf einem der Anspriiche 1 bis 8,
dadurch gekennzeichnet,

dal die genannten Mittel zur Kontamination des
Behalterinhalts aus Mitteln bestehen, welche ein
nichttrocknendes Farbemittel in einer durchdrin-
genden Tragersubstanz freisetzen, wenn eine
der Kippschaltungen aktiviert wird.

Vorrichtung gemaf einem der Anspriiche 2 bis 9,
dadurch gekennzeichnet,

daf der genannte Sensor fiir Bewegung und ge-
waltsames Eindringen des Detektors ein piezo-
elektrischer MeRwandler (48) ist, der auf einem
Gehdause (15) montiert ist, welches innen im Be-
halter (11) befestigt ist und durch eine Offnung
(144) in dem Gehé&use mit der Innenseite des Be-
hélters mechanisch verbunden (143) ist, so da
er eine relative Bewegung zwischen dem Geh&u-
se (15) und dem Behadlter (11) erfassen kann.

Vorrichtung gemal Anspruch 10,

dadurch gekennzeichnet,

dal das piezoelektrische Element (48) durch me-
chanische Vorspannmittel (145, 146) statisch
vorgespannt wird, wodurch eine statische An-
fangsspannung des piezoelektrischen Elements
hervorgerufen wird, so daR eine relative Bewe-
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gung in jeglicher Richtung die Erzeugung eines
MeRwandlersignals bewirkt.

Vorrichtung gemaR einem der vorhergehenden
Anspriiche,

dadurch gekennzeichnet,

daf die genannten Mittel zur Kontamination des
Behalterinhalts aus Mitteln bestehen, welche ei-
ne kontaminierende Fliissigkeitin einer Aufeinan-
derfolge von zeitlich getrennten Freisetzungs-
vorgdngen freisetzen.

Revendications

Dispositif pour la protection contre les attaques
du contenu d’un récipient de sécurité tel qu'un
coffre-fort (11) ou une boite forte, comprenant
des moyens de détection (16, 18, 19 ; 48) sensi-
bles a des tentatives de pénétrer a I'intérieur du
récipient de sécurité autrement qu’en utilisant
des moyens autorisés, et, fonctionnant en répon-
se a ces moyens de détection, des moyens de dé-
clenchement (17 ; 20) pour polluer le contenu du
récipient, le dispositif étant caractérisé en ce que
les moyens de détection sontadaptés de maniére
a étre logés entiérement a 'intérieur du récipient
de sécurité et a étre sensibles aux mouvements
du récipient.

Dispositif selon la revendication 1, caractérisé en
ce que les moyens de détection comprennent un
capteur unique de détection de mouvement et
d’entrée en force (18 ; 48) pour détecter tout
mouvement du récipient (11) et toute tentative de
I'ouvrir en utilisant des moyens mécaniques.

Dispositif selon la revendication 1 ou la revendi-
cation 2, caractérisé en ce gu’il est prévu un autre
capteur (16) pour détecter une élévation de tem-
pérature a l'intérieur du récipient lorsque cette
élévation dépasse un seuil prédéterminé.

Dispositif selon I'une quelconque des revendica-
tions 1 a 3, caractérisé en ce que sont prévus en
outre des moyens sensibles a la lumiére pour dé-
tecter, lorsque le récipient (11) est ouvert, une
opération tendant a désactiver le ou les capteurs
de mouvement ou d’entrée en force lorsque
I'éclairement ambiant de ces capteurs dépasse
un seuil prédéterminé.

Dispositif selon la revendication 4, en combinai-
son avec la revendication 3, caractérisé en ce
que ledit détecteur (105) d’éclairement est isolé
du détecteur (16) de température de telle sorte
que le détecteur de température reste inactivé
lorsque le détecteur d’éclairement est déclenché
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par un éclairement qui dépasse ledit seuil prédé-
terminé.

Dispositif selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que ledit
capteur unique de mouvement et d’entrée en for-
ce est un transducteur acoustique (48) relié a un
premier canal de détection comportant un filtre
passe-haut et un premier circuit de déclenche-
ment comportant des moyens de commande de
déclenchement agissant pour retarder le moment
ou son seuil de déclenchement est atteint, jus-
qu’a ce que le signal de sortie du transducteur ait
été produit de fagon continue pendant une durée
prédéterminée.

Dispositif selon la revendication 6, caractérisé en
ce que le transducteur acoustique comporte un
élément mobile qui est mobile par rapport a son
boitier relié directement en cours d’utilisation au
récipient, et le dispositif comprend un second ca-
nal de détection comprenant un filtre passe-bas,
un circuit de déclenchement et des moyens pour
accumuler des signaux provenant du filtre passe-
bas de fagon a déclencher le dispositif de déclen-
chement lorsqu’une valeur de seuil de déclen-
chement du circuit de déclenchement est attein-
te.

Dispositif selon la revendication 6 ou la revendi-
cation 7, caractérisé en ce que le transducteur
acoustique est en outre relié & un troisiéme canal
de détection comportant un troisiéme circuit de
déclenchement et des moyens de commande de
déclenchement pour ce circuit comprenant des
éléments capacitifs montés dans un circuit assu-
rant la charge de I'élément capacitif par le signal
du transducteur acoustique plus rapidement que
sa décharge en I'absence de signaux provenant
du transducteur acoustique, grace a quoi s’effec-
tue le chargement jusqu’au seuil de déclenche-
ment du déclencheur lorsque le transducteur
acoustique est activé pour engendrer une plura-
lité de signaux séquentiels tels que ceux prove-
nant d’'une séquence de coups.

Dispositif selon I'une quelconque des revendica-
tions 1 a 8, caractérisé en ce que lesdits moyens
pour polluer le contenu du récipient comprennent
des moyens pour répandre dans le récipient une
encre colorante qui ne séche pas dans un exci-
pient de pénétration lorsque I'un quelconque des
circuits de déclenchement est déclenché.

Dispositif selon I'une quelconque des revendica-
tions 2 a 9, caractérisé en ce que ledit capteur de
mouvement et d’entrée en force du détecteur est
un ftransducteur piézo-électrique (48) monté
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dans un boitier (15) fixé a l'intérieur du récipient
(11) et relié mécaniquement (143) a I'intérieur du
récipient a travers une ouverture (144) formée
dans le boitier permettant de détecter un dépla-
cement relatif entre le boitier (15) et le récicpient

(11).

Dispositif selon la revendication 10, caractérisé
en ce qu’'une contrainte statique de I’élément pié-
zo-électrique (48) est effectuée par des moyens
de contrainte mécanique (145, 146), provoquant
une contrainte statique initiale de I'élément pié-
zo-électrique de telle sorte que tout mouvement
relatif dans n’importe quelle direction engendre
un signal au transducteur.

Dispositif selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens pour polluer le contenu du récipient
comprennent des moyens pour répandre un flui-
de polluant suivant une série successive d’opéra-
tions d’épandage espacées dans le temps.
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