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(54) Security Display unit

(57) A display unit for high value goods comprises
a container (10) for visible display and security means
for deterring unauthorised removal of the goods, the
container itself being relatively weak and unarmoured
and in that the security means comprise a plurality of
detectors (14, 16, 18, 30) arranged to detect different
types of unauthorised actions applied to the container,
means (22) for adulterating the goods by applying there-
to an adulterating agent when triggered to do so by ac-
tivation of a detector, and a unit (24) to control the actu-
ation of the adulteration step on input from one or more
of the detectors. Preferably the display unit is capable
of distinguishing between authorised activity and an at-
tempted theft.
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Description

[0001] This invention concerns display units for use
with relatively high value but easily damaged goods, and
in particular to such a display unit which is protected by
a mechanism which detects any unauthorised activity
and causes devaluing damage to the goods.

[0002] There are many types of goods sold in shops
which are relatively highly priced, but easily portable,
thus making them very vulnerable to robbery. A partic-
ular example is cigarettes and other tobacco products,
especially in countries where the taxation level is very
high. Products of this type are generally sold in relatively
small packages, which are generally wrapped in card or
paperboard containers, generally with an outer clear
plastic film, typically a cellulose ester.

[0003] When goods of this kind are stolen from shops,
the loss to the shopkeeper is not merely the value of the
stock, but includes, as a major part, damage to the
premises and to the storage equipment. Conventional
solutions to the problem include secure storage units for
use when the shop is closed. This is inconvenient as the
stock has to be transferred from the day time display
unit into the secure store for the night and then set out
on display again the following day.

[0004] An alternative solution to the problem involves
the use of highly secure display devices themselves.
Here, the essential idea is to protect the display unit from
being broken into, by making it of a robust construction,
e.g. tough sheet steel, and providing it with secure locks.
This kind of system is very expensive and tends to be
unsightly, or at least unattractive to the customer. The
only other possibility has been to protect the shop or
display premises by fitting burglar alarms, armoured
doors, efc. However, these deterrents do not always de-
terand itis unfortunately possible to break into premises
(for example by ram-raiding with a motor vehicle), steal
the goods and escape before a guard or the police ar-
rive.

[0005] Security means for valuable goods such as
banknotes, credit cards and documents, wherein the
goods are defaced or marked with a dye or the like in
the event of attempted thefts, are known in the art. Ex-
amples of such security devices are described in US 5
1566 272, US 4 722 435, US 3 730 110, GB 1 446 711,
GB 1 138 104 and WO 90/09504. However, none of
these documents teaches the application of such tech-
nology to a display unit for such goods such as that de-
scribed in the present application. Further, the goods
may easily be accidentally damaged due to a false
alarm.

[0006] Itis therefore an object of the presentinvention
to provide a display unit for goods such as cigarettes
which is capable of deterring unauthorised activity, while
being attractive to the customer and available at lower
cost.

[0007] Itis a further object of the present invention to
provide a display unit capable of distinguishing between
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authorised activity and attempted theft.

[0008] According to the invention there is provided a
display unit for high value goods comprising a container
for visible display and security means for deterring un-
authorised removal of the goods, characterised in that
the container itself is relatively weak and unarmoured
and in that the security means comprise a plurality of
detectors arranged to detect different types of unauthor-
ised actions applied to the container, means for adulter-
ating the goods by applying thereto an adulterating
agent when triggered to do so by activation of a detector,
and a unit to control the actuation of the adulteration step
on input from one or more of the detectors.

[0009] Preferably, the display unit is capable of distin-
guishing between authorised activity (for example,
cleaning of the display unit or its immediate environ-
ment, where the display unit is accidentally disturbed)
and an attempted theft. A warning signal may be pro-
vided, in order to avoid further accidental disturbance
resulting in actuation of the adulterating step.

[0010] In particular, the display unit of the invention is
for use with tobacco products, but is equally applicable
to pharmaceutical products and other packaged high
value goods.

[0011] The adulterating agent may take any form
known in the art, provided it is capable of adulterating
the goods sufficiently so as to render them unsaleable
through their obviously stolen appearance. For exam-
ple, the goods may be adulterated by applying a colour-
ing or marking agent, a highly viscous substance which
sticks to the goods, or a substance with an unpleasant
odour. Preferably the adulterating agent is some form of
colouring or marking agent, typically a staining liquid or
powder, which is capable of penetrating the packaging
of the goods, for example the outer plastic film and card-
board packaging of cigarette packages. Any appropriate
marking agent can be used, provided it has the pene-
trating ability required for the packaging of the goods in
question. Typically, fluorescent inks used in other secu-
rity devices (for example bank note containers) can be
used. Preferably, an additive is added to the adulterating
agent. Such an additive may typically be invisible to the
naked eye but visible to tracing means, e.g. an ultravi-
oletlamp. A typical example is the security ink disclosed
in SE-B-464 132, although such inks need to undergo
a minor modification to make them thinner and more
penetrating. Such a security ink adheres strongly to the
skin and makes it much easier for the police to identify
the thief.

[0012] The marking agent does not need to be a com-
plex, expensive chemical agent: a simple edible colour-
ing agent such as caramel or a vegetable dye can be
used, as once it has penetrated the folds of the cellulose
film package, it is virtually impossible to remove without
repackaging the goods.

[0013] Preferably, the display unit is further provided
with clear warning means to deter a theft attempt.
[0014] The display unit can be constructed to have an
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attractive design and can be made from relatively weak
materials. The container for visible display is relatively
weak and unarmoured; in other words, if the container
was made of such materials and was not equipped with
security means, it would be insufficient to protect the
goods from theft. Examples of possible materials in-
clude plastic, aluminium, copper and steel. The display
unit may be made by any suitable means known in the
art, such as moulding and extruding, provided that the
unit so produced meets the requirements set out above.
The display unit may further be provided with internally
lit display signs.

[0015] Inside the display unit, arranged at appropriate
positions, there are provided one or more means for ap-
plying the adulterating agent. Such means may take any
form known in the art. Typically, the means for applying
the adulterating agent take the form of pressurised
spray containers arranged to be activated electrically or
mechanically by the detector system. For example, a
pressurised container may be punctured, releasing the
adulterating agent contained therein. Alternatively, an
aerosol container activated by the release of a com-
pressed spring, such as that disclosed in US 3 730 110,
could be used. Further possibilities include the use of
an explosive device, detonation of which releases the
adulterating agent.

[0016] In a particularly preferred embodiment, a can-
ister of liquid ink is provided with a gas generator. When
activated, the canister becomes pressurised and sprays
a marking liquid over the goods, thus staining the pack-
ages. Examples of such canisters are disclosed in inter-
national patent publications WO 83/02975 and WO
92/07159 to Stenild, the contents of which are incorpo-
rated herein by reference thereto.

[0017] The display unit is also provided with one or
more detectors arranged to detect different types of un-
authorised activity. Various types of detectors may be
used.

[0018] In one embodiment, detectors may be provid-
ed to detect tampering with the device by cutting or drill-
ing. Preferably, this may be done by providing with a plu-
rality of detectors at different locations on the display
unit, in order to detect unauthorised activity at different
locations thereon. For example, when the unit is closed
on its front face by a shutter, detectors may be provided
in both the upper and the lower half thereof, or alterna-
tively in both the left-hand and the right-hand half. The
detectors would sense movement of both halves of the
shutter and send an input to the control unit to actuate
the adulterating means.

[0019] Inanother embodiment, the display unitis wall-
mounted and means may be provided to detect any at-
tempted removal of the unit from its mounting. Such de-
tectors may be, for example, optical beam-detection ap-
paratus, magnetic contacts or microswitches.

[0020] In afurther embodiment, detectors could mon-
itor the removal of goods from the display unit (typically
passive IR beam-detection apparatus).
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[0021] In a still further embodiment, the device may
further be fitted with a lock and a detector may sense
any attempt to break or otherwise weaken the locking
mechanism.

[0022] In a yet further embodiment, means may be
provided to sense the breaking of glass. A plurality of
glass sheets may be provided, each equipped with a
glass break detector capable of providing an input to the
control unit. Preferably, the sheets are made of temper-
ed glass. Examples of suitable glass break detectors are
those available from Alarmtech AB, Sweden.

[0023] In a still further embodiment, means may be
provided to detect tampering with the internal circuitry
of the display unit (in an attempt to deactivate the adul-
terating means). Typically, when a plurality of means for
applying the adulterating agent are provided, each is
connected independently to the control unit, and a cur-
rent flows through the circuit. Means may be provided
to sense the breaking of this current; in the event of this
occurring, the control unit will send an output to the re-
maining means to apply the adulterating agent.

[0024] Ina preferred embodiment, one or more detec-
tors may be provided to sense vibrations such as drilling,
mechanical shock or explosions. The vibration detec-
tors may be adapted to detect vibrations of different fre-
quency, amplitude and duration. Preferably, a signal
from a single vibration sensor may be detected by sev-
eral channels so that vibrations within differing ranges
of frequency, amplitude and duration (hereinafter 'sig-
nature vibrations') may be detected in a single detector.
[0025] It should be noted for the sake of clarity that
the term 'vibration sensor’ refers to the actual means for
sensing vibration. Any device capable of generating an
electrical signal when displaced by mechanical vibra-
tions may be used as the vibration sensor. Examples of
suitable materials include a piezoceramic crystal, a mi-
crophone, optionally in conjunction with a speaker, a
geophone (consisting of a weight moving in a coil), a
hydrophone, or an arrangement of optical fibres in con-
junction with one or more lasers, controlled by process-
ing means. A piezoceramic crystal is preferred. The
term 'vibration detector' refers to the whole detector, in-
cluding the sensor and any processing means/ circuitry
to which it is connected.

[0026] By 'channel' is meant means for detecting a
specific range of frequency, amplitude and duration lev-
els (signature ranges), so that only such signature rang-
es will be detected and further processed by the detec-
tor. The range of signatures with respect to frequency
and/or amplitude levels capable of being detected by
each channel may or may not overlap.

[0027] The frequency, amplitude and duration of the
signature capable of being detected by each channel
may vary depending on the likely means by which theft
is attempted and the surrounding conditions.

[0028] For example, the unit may be equipped to de-
tect drilling, in which case the channel may be adapted
to detect vibrations of relatively high frequency and long
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duration, but low amplitude. Typically the signature vi-
bration detectable by such a channel is of amplitude cor-
responding to an acceleration of 0.001g to 0.5g, prefer-
ably 0.005gt0 0.1g, and of frequency of 1 kHz to 20 kHz,
preferably 3 kHz to 10 kHz.

[0029] Alternatively, the detector may be capable of
detecting mechanical shocks. In order to do this, the
channel may detect vibrations of intermediate ampli-
tude, but relatively low frequency and short duration.
Typically the signature vibration detectable by such a
channel is of frequency of from 0.1 kHz to 10 kHz, pref-
erably from 0.3 kHz to 8 kHz, and amplitude correspond-
ing to an acceleration of between 2g and 50g, preferably
5g to 20g.

[0030] As a further alternative, the detector may de-
tect more powerful mechanical shocks, such as explo-
sions, in which case the channel may detect low-fre-
quency and very high amplitude vibrations. Typically
such a detector would detect signature vibrations of am-
plitude corresponding to an acceleration of over 200g,
preferably over 600g, and of a frequency of from 0.1 kHz
to 10 kHz, preferably from 0.3 kHz to 8 kHz.

[0031] The vibration detector may be further provided
with means to control its sensitivity, so that environmen-
tal noise will be ignored and will not actuate the adulter-
ating step. Typically, the sensitivity of the unit may be
set by testing the unit at differing levels of background
noise and ascertaining whether such a level is sufficient
to trigger the vibration detector.

[0032] In an especially preferred embodiment, the vi-
bration detector may be capable of transmitting at least
three different types of signal to the control unit, said
signals hereinafter described as a pulse signal, a warn-
ing signal and an alarm signal. The three types of signal
may be differentiated from one another by any means
known in the art, for example by voltage, current or du-
ration. For example, a pulse signal may have a duration
of less than 30 ms, a warning signal from 30 to 700 ms,
and an alarm signal over 700 ms.

[0033] The control unit may be equipped with means
to read and differentiate such signals and take the nec-
essary action, the means for doing so being readily ap-
parent to those skilled in the art.

[0034] In a particularly preferred embodiment, the vi-
bration detectors may be provided with memory; incom-
ing signals into the detectors may be stored/integrated
in the memory. When the signal stored in the memory
reaches a pre-programmed value, the vibration detector
sends an alarm signal to the control unit to actuate the
adulteration step. In this way, a continuous low-ampli-
tude vibration such as drilling, or repeated mechanical
shocks over a short space of time, may be detected and
the adulteration step actuated accordingly.

[0035] Typically, the signal stored in the memory will
decay with time once the vibrations have ceased, so that
repeated minor shocks or vibrations over the course of
a long interval will not actuate the adulterating step. In
addition, means may further be provided to reset the sig-
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nal stored in the memory to zero. The time duration nec-
essary for the signal to decay to zero will vary depending
on the channel detecting the vibrations and the environ-
mental conditions. For example, a signal from the drilling
detector may take from 10 seconds to 2 minutes, pref-
erably 20 to 40 seconds, to decay.

[0036] In the event of a more powerful mechanical
shock, such as an explosion, the detector tuned to de-
tect vibrations of such a frequency and amplitude may
automatically send an alarm signal to the control unit to
actuate the adulterating step.

[0037] The vibration detector may further be pro-
grammed to provide a warning signal to the control unit
when the signal stored in the memory reaches a preset
value, typically a value different to that necessary to ac-
tuate the adulterating step. On input from such a signal,
the display unit issues a warning signal, for example a
flash or beep. In this way the display unit may provide
a warning signal before actuating the adulterating step.
[0038] When repeated mechanical shocks are ap-
plied to the system within a certain time period, the de-
tector will send an alarm signal to the control unit, so
that the control unit will activate the adulterating step.
The display unit may be programmed so as to vary the
time period, force and number of mechanical shocks
necessary to actuate the adulterating step.

[0039] Inafurther embodiment, the device is provided
with means for inhibiting the adulteration step in the
event of a fault. Typically, this may be done by the control
unit, which senses a fault in the device and may further
provide a visible and/or audible warning when the user
attempts to arm the device. For example, when the de-
vice is closed by shutters, the control unit senses a fault
when the shutter is pulled down. If no fault is present,
the user is informed by an audible signal and the system
is armed. If, however, a fault is present, a different signal
is issued and the control unit will not actuate the adul-
terating step. The control unit may typically test for faults
several times per second.

[0040] The control unit may be further provided with
memory so that each event experienced by the display
unit (for example, attempted thefts, services, accidental
disturbances, faults) may be recorded. The memory is
preferably able to record events for a typical time interval
between services (about a year). The control unit may
further be connected to output means such as a screen
or printer, so that a service engineer or the like may eas-
ily be able to obtain a statement of all events that have
taken place.

[0041] The display unit may further be provided with
means to detect tampering with the power supply.
[0042] A particular embodiment will now be described
with reference to the accompanying drawings in which:

Figure 1 represents a front view of the display unit
in the closed position;

Figure 2 is a front view of the inside of the unit;
Figure 3 represents a side view of the unit;
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Figure 4 is a schematic diagram showing the vibra-
tion detector in more detail; and

Figure 5 is a schematic diagram showing the control
unit in more detail.

[0043] Referring first to Fig. 1, the unit 10 comprises
a generally rectangular enclosure provided at the front
with a roller shutter 12 at the bottom; the roller shutter
12 is provided with a lock mechanism 14 coupled with
a magnetic control switch and/or light sensor. A door
sensor 16 is also provided. The unit is provided at the
back with a wall switch 18 (see Fig. 3) arranged to be
actuated if the unit is removed from its fixing on the wall.
[0044] Internally, the unit is provided with a series of
racks 20 each provided with a dedicated ink pack 22,
arranged to spray ink, when actuated, over the contents
of the neighbouring rack 20. A vibration detector 30 is
also provided. The various sensors and switches are
powered by power supply included in control unit 24, de-
scribed in more detail below in relation to Fig. 5.
[0045] Fig. 4 illustrates the vibration detector 30 in
more detail. A piezoceramic crystal 32 is connected to
an amplifier 34, which in turn is connected to a potenti-
ometer 36 and a band pass filter 38.

[0046] The band pass filter is further connected to a
channel 40 for detecting drilling, channel 42 for detect-
ing mechanical shocks, and channel 44 for detecting ex-
plosions, the channels 40, 42, 44 in parallel with one
another. Channels 40 and 42 are provided with memory.
The channels are further connected to a driver 46 capa-
ble of providing an output to LED 48 and terminal 50,
which is capable of providing an output to the control
unit.

[0047] The vibration detector will now be described in
use, with reference to the following, non-limiting exam-
ple.

[0048] Vibrations are received by crystal 32 and con-

verted therein to electrical signals, which are amplified
by amplifier 34. Potentiometer 36 ensures that only sig-
nals of sufficient amplitude pass through to band pass
filter 38, so that environmental noise does not trigger the
detectors. Band pass filter 38 filters out unwanted fre-
quencies so that only signals corresponding to vibra-
tions detectable by detector channels 40, 42, 44 will
reach said channels. Further filters may be provided in
channels 40, 42, 44.

[0049] In the event of tampering with the display unit
by drilling, vibrations meeting the necessary signature
credentials (typically frequency 3 kHz to 10 kHz and am-
plitude corresponding to an acceleration of 0.005g to
0.1g) pass through band pass filter 38 and are transmit-
ted to channel 40. Signals meeting the signature cre-
dentials are stored in memory which stores a certain
number of samples by means of a shift register or the
like. Each time an incoming signal is stored, a pulse sig-
nal is issued by channel 40. The control unit recognises
this signal but takes no action until a pre-set value is
reached.
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[0050] When the vibration received has continued for
sufficient duration so that the signal in the memory
reaches a value pre-set by the user, channel 40 sends
an alarm signal via driver 46 and terminal 50 to the con-
trol unit. The control unit reads this signal and sends a
signal to the adulterating means to actuate the adulter-
ating step.

[0051] Mechanical shock vibrations meeting the
"shock" signature criteria (a typical frequency of 0.3 kHz
to 8 kHz and of amplitude corresponding to an acceler-
ation of 2g to 50g) also pass through band pass filter 38
and are transmitted to channel 42. A signal meeting the
shock signature criteria is stored in memory similar to
that described above in relation to channel 40, and a
warning signal is sent via driver 46 and terminal 50 to
the control unit, which recognises this signal and actu-
ates audible and/or visible means to provide a warning.
[0052] Memory allows the time interval between me-
chanical shocks to be recorded. In the event of several
shocks in a short space of time, an alarm signal is sent
via driver 46 and terminal 50 to the control unit, which
reads such a signal and actuates the adulterating step.
[0053] In the event of an explosion, vibrations of very
high amplitude (typically corresponding to an accelera-
tion of over 600g), and of a typical frequency from 0.3
kHz to 8 kHz, pass through band pass filter 40 and are
transmitted to channel 44. This issues an alarm signal
via driver 46 and terminal 50 to the control unit, directing
it to actuate the adulterating step.

[0054] Fig. 5illustrates the control unit 24 in more de-
tail. Central control unit 70 is connected to lock 14, door
sensor 16 and wall sensor 18.

[0055] Vibration detector 30 is also connected to cen-
tral control unit 70 via timing control 72 which measures
the duration of the signal emitted by vibration detector
72 and sends an appropriate signal to central control
unit 70.

[0056] Central control unit 70 is further connected to
adulteration control unit 74, which is independently con-
nected to means 76a to 76e for applying the adulterating
agent. On receipt of an alarm signal from the central
control unit 70, adulteration control unit 74 sends a high-
current signal to any or all of means 76a to 76e to apply
the agent and adulterate the goods. A low-current signal
(insufficient to actuate the adulterating means) passes
between unit 74 and means 76a to 76e; in the event of
tampering with any of means 76a to 76e or their con-
nection with the adulteration control unit 74, the current
is broken, a high-current signal is sent to the other
means for applying the adulterating agent.

[0057] Central control unit 70 is further connected to
power control unit 78 which receives electrical power
from mains power supply 80 and/or back-up battery 82.
In the event of tampering with the power supply 80 and/
or its connection with power control unit 78, a signal may
be sent to the central control unit 70, which issues warn-
ing and/or alarm signals as the user deems appropriate;
until mains power is restored, battery 82 provides back-
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up.
[0058] The unit is further provided with output control
84, which is connected to warning buzzer 86, alarm
buzzer 88, and display 90. Also provided is event mem-
ory 92 which is capable of recording each event expe-
rienced by the display unit (for example, attempted
thefts, services, accidental disturbances, or faults). This
may further be connected to event printer 94, so that a
service engineer or the like may easily be able to obtain
a statement of all events that have taken place.

Claims

1. A display unit for high value goods comprising a
container for visible display and security means for
deterring unauthorised removal of the goods, char-
acterised in that the container itself is relatively
weak and unarmoured and in that the security
means comprise a plurality of detectors arranged to
detect different types of unauthorised actions ap-
plied to the container, means for adulterating the
goods by applying thereto an adulterating agent
when triggered to do so by activation of a detector,
and a unit to control the actuation of the adulteration
step on input from one or more of the detectors.

2. Adisplay unit according to claim 1, which is capable
of distinguishing between authorised activity and an
attempted theft.

3. Adisplay unit according to claim 1 or claim 2, which
is capable of providing a warning signal.

4. Adisplay unit according to any one of the preceding
claims, provided with means for detecting vibration.

5. A display unit according to claim 4, wherein the vi-
bration detector is adapted to detect vibrations of
different amplitude, frequency and duration.

6. Adisplay unit according to claim 5, wherein a signal
from a single vibration sensor may be detected by
several channels so that vibrations within differing
ranges of frequency, amplitude and duration may
be detected in a single vibration detector.

7. Adisplay unit according to any one of claims 4 to 6,
wherein the vibration detector is provided with
memory.

8. Adisplay unit according to any one of claims 4 to 7,
wherein the vibration detector is capable of provid-
ing at least a pulse signal, a warning signal and an
alarm signal to the control unit.

9. A display unit according to claim 8, wherein the vi-
bration detector provides an alarm signal when the
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10.

1.

12.

13.

14.

15.

16.

17.

18.

signal in the memory reaches a pre-set value.

A display unit according to claim 8, wherein the vi-
bration detector provides a warning signal when the
signal in the memory reaches a pre-set value.

A display unit according to any one of the preceding
claims, provided with a plurality of glass sheets,
each sheet being provided with a glass break de-
tector capable of providing an input to the control
unit.

A display unit according to any one of the preceding
claims, wherein the detectors are positioned at dif-
ferent locations thereon in order to detect unauthor-
ised entry at different locations.

A display unit according to any one of the preceding
claims, in which the adulterating agent is a marking
or staining liquid or powder.

A display unit according to claim 13, in which an ad-
ditive is added to the adulterating agent, said addi-
tive being invisible to the naked eye but visible to
tracing means.

A display unit according to any one of the preceding
claims, which the means for adulterating the goods
comprises a canister of liquid ink coupled to one or
more gas generators.

A display unit according to any one of the preceding
claims, further provided with means for informing
the user and inhibiting the adulteration step in the
event of a fault when the user attempts to arm the
unit.

A display unit according to any one of the preceding
claims, provided with means to detect tampering
with the internal circuitry thereof.

A display unit according to any one of the preceding
claims, in which the high value goods are tobacco
products.
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