EP 0 218 341 A1

Européisches Patentamt

o» European Patent Office @ Publication number: 0218 341
Office européen des brevets A1
® EUROPEAN PATENT APPLICATION
@ Application number: 86306382.2 & mt.c+: GO8B 13/08
@ Date of filing: 19.08.86
@ Priority: 22.08.85 GB 8521105 @ Applicant: Young, Philip, 8 Portrush Ciose Falrways
09.09.85 GB 8522266 Usworth, Washington Tyne and Wear (GB)
09.09.85 GB 8522267 Applicant: Fechner, Heinz Jurgen Bernhard, 63 Chesters
Road, Sunderland Tyne and Wear (GB)
@ Date of publication of application: 15.04.87 @ Inventor: Young, Phillp, 8 Portrush Close Fairways,
Bulletin 87/16 Washington Tyne & Wear (GB)
@ Representative: Virr, Dennis Austin et al, Reid Sharpe
@) Designated Contracting States: ATBE CHDE FR GBIT LI Floor B Milburn House Dean Street, Newcastie upon
NL SE Tyne NE1 1LE (GB)
€ Alarmtorablind.
€ Analam device, suitable for use with venetian blinds and H

other retractable blinds and curtains, comprises, secured
together as as singie unit, a piezoelectric motion sensor (9), an
amplifier circuit (7) electrically connected to the piezoelectric
sensor to amplify signals generated in the sensor, an audible

alarm (8) electrically connected to the amplifier circuit for activa-
tion by the ampilified signals, and a source of electrical power (10)
for the circuit and the audible alarm. In one embodiment
described, the unit is built upon a printed circuit board (6) and is of
such shape and dimensions as to fit in the bottom rail (4) of a
venetian blind.
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ATLARM FOR A BLIND

The present invention is an alarm device,
suitable for use with venetian blinds and other
retractable blinds, including roller blinds and
vertical-louvre blinds.

Venetian blinds have been used for many years
to reduce the amount of light, including sunlight,
passing through a window and they are recognised
also to be a deterrent to burglars. Other types of
blinds, for example roller blinds, have been
developed with the specific purpose of preventing
unauthorised intrusion into a property.

Alarm devices have been used to give added
security to blinds of these types but the installation
of such known devices, which usually have been
developed for other purposes, requires a level of
skill not gnerally possessed by the average lay
householder. However installation of such devices
by a qualified specialist may prove sufficiently
expensive to deter the householder from fitting such
an alarm device.

It is an object of the present invention to
provide a form of alarm device which is suitable
for use with venetian blinds and the like but which
is easy to install by an average competent house-~
holder.

The alarm device according to the present
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invention comprises, secured together as a single
unit, a piezoelectric motion sensor, an amplifier
circuit electrically connected to the piezoelectric
sensor to amplify signals generated in the sensor,
an audible alarm electrically connected to the
amplifier circuit for activation by such amplified
signals, and a source of electrical power for said
circuit and for said audible alarm.

Because all of the above-specified components
are secured together as a single unit, which is
therefore wholly self-contained, the alarm device
according to the present invention may be installed
without difficulty by a householder of average
competence. Indeed even "installation™ as such may
be unnecessary, since in one application of the
invention, the device may simply be located in the
bottom fold or hem of a curtain.

However, the device has prirarily been devised
with installation in & blind in mind. It may.
advantageously be made in a very compact form,
optionally somewhat elongated in plan, so that it
may be inserted into one end of the hollow bottom
rail of a conventional venetian blind.

Piezoelectric motion sensors suitable for
incorporation in an alarm device according to the
present invention are readily available. Typically
they comprise a plate of piezoceramic material or of
piezoelectric crystalline material, which materials
give rise to small valtage signals when the material
is subjected to distortion such as occurs on a
microscopic scale when the material is bent or
squeezed by adjacent vibrations. Thus the sensor
may comprise a flat disc of piezoelectric material,
sandwiched between a conductive metal plate on its
one side and a coating of electrically cornductive
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material on the other, supporting a weight at a
point adjacent to its centre and held around its
circumference in a housing. In another form, it may
comprise an elongated length of the materisal,
supported at one end only so as to be free to flex
in response to adjacent vibrations. In yet another
form, the sensitivity of the sensor may be enhanced
by providing, secured to the sensor, a roughened
surface, especially a roughened spherical surface,
over which a metal sphere is free to roll when
disturbed by adjacent vibrations.

Advantageously, the alarm device is assembled
upon a flat support, which in particular may be in
the form of a printed circuit board upon which the
electrical circuitry is formed by etching and to
which the other components of the device, in
particular the audible alarm and the power source,
are secured.

The audible alarm may be a simple buzzer or
other electrically-operated generator of a warning
sound. However, if desired, the alarm may also
incorporate a transmitter of radio signals, which
signals may then remotely operate another alarm,
which may provide a visual warning (for example a
flashing light) or an audible warning that an
intruder, or potential intruder, has disturbed the
device according to the invention. Preferably the
audible alarm is a "latched" alarm, which, once
triggered, will continue to operate.

It is an important feature of the alarm device
of the present invention that it incorporates its
own source of electrical power. Other alarm devices
usually rely upon an external power supply, which
makes installation in general more difficult and
scarcely practical in the case of flexible blinds
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or curtains. Because the present device relies upon
a piezoelectric sensor, the power requirements are
very small and the provision of an internal power
supply becomes feasible. Thus the device may
conveniently be powered by & simple dry-cell battery
of the type used to power pocket calculators or
clocks. A battery of this type may provide enough
power to operate an alarm device according to the
present invention for a year or more,

It is preferred that the alarm should not res-
pond to every minor signal generated in the piezo-
electric sensor; otherwise, the alarm may be triggered
unnecessarily by non~intrusive vibrations and the
credibility of the warning may be diminished. It is
therefore desirable that the alarm device also
incorporate a switch means responsive only to signals
exceeding a predetermined threshold value. Preferably
the amplified signals are fed to a solid-state switch,
such as a thyristor, which in turn triggers the
audible alarm when the signal exceeds the predeter-
mined value. Less satisfactorily, the signals may
operate a relay (which consumes more power than a
solid-state switch).

The alarm device will also usually incorporate
an on-off switch, so that the device will normally
be switched on only when the security it affords
is specifically required, and also to enable the
audible alarm to be switched off when the warning
has been given. A simple lever switch may be
sufficient, since it is intended that the intruder
should be immediately deterred by the audible
alarm. However greater security is achieved if
the switch is operable only by a key. -

The circuit of the alarm device preferably
also includes a delay means, so that the householder
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is allowed a short space of time, say 20 seconds, to
adjust the blinds as desired after the unit has been
switched on and before it becomes fully operative.

The invention will now be further described,
and other features of the invention will be
apparent, with reference to the accompanying drawings,
wherein:—-

Fige. 1 illustrates, in perspective view,
one embodiment of the alarm device according

to the present invention about to be inserted

into the bottom rail of a venetian blind;

Fig. 2 illustrates the alarm device of
Fig. 1, after insertion into the rail; and
Fig. 3 is a schematic diagram of the

electric circuit of the device of Fig, 1.

Referring firstly to Figs., 1 and 2 of the
drawings, the numeral 4 designates the bottom rail of
a venetian blind, which conventionally is of generally
flat cross-section such as illustrated and is hollow
and of thin steel or aluminium. The illustrated
alarm device 5 is built upon a printed circuit board
(PCB) 6 as its base and the PCB 6 is slightly
narrower tham the interior width of the rail 4,

The circuit 7 printed upon the PCB is confined
to a relatively small area thereof, so that there is
ample space for the PCB also to support a buzzer 8,

& piezoelectric sensor 9 and a small dry-cell battery
10, which latter is connected into the circuit by a
push-on connector 11 to permit its easy replacement.
The sensor 9 incorporates a spherical or, as
illustrated, hemispherical housing having g roughened
interior surface over which a small metal ball is
free to move. Any vibration of the rail 4 causes the
ball to move and that movement of the roughened sur-
face gives an enhanced vibration, thereby giving a
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greater effect on the piezoelectric material within
the sensor.

The illustrated unit incorporates a key-
operated on-off switch 12, built into an end-cap
13 of plastics material which is a push-on fit over
the end of the rail 4.

Fig. 3 illustrates schematically the electrical
interconnection of the components of the alarm
device shown in Figs. 1 and 2. The same reference
numerals have been used in Fig. 3 to designate
components illustrated in Figs. 1 and 2.

When the householder wishes to install the
device in an existing blind, he simply has to insert
the unit endwise into the rail 4 until the cap 13 is
fitted over the end of the rail. To activate the
device, for example at night or when the house is
unoccupied, he inserts the key into the switch 12
and turns it to the "on" position, then withdrawing
the key as an extra safety precaution if desired.
Power is thus supplied by the battery 10 to the PCB
circuit 7 but a time delay device in the circuit
ensures that the alarm is not operative for a short
period, say 20 seconds, during which the householder
may adjust the blind to its desired position.

Thereafter, any piezoelectric signal generated
in the sensor 9 by movement of the blind by an
intruder or by any other adjacent vibration is passed
to the circuit 7, wherein it is amplified and passed
to a solid-state switch in the circuit. When a
signal sufficient to trigger the switch is received,
the audible alarm (the buzzer 8) is activated and
continues to sound until power is removed by the
switching of the switch 12 to the "“off" position.

While the illustrated device has been described
specifically as applied to a venetian blind, it is
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wholly suitable, modified if desired, for
incorporation in the bottom rail of a roller blind

or for putting into the pocket or hem of a vertical
louvre blind or of a curtain.
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CLATMS

1. An alarm device for blinds and the like,
characterised in that it comprises,secured together
as a single unit, a piezoelectric motion sensor, an
amplifier circuit electrically connected to the
piezoelectric sensor to amplify signals generated
in the sensor, an audible alarm electrically
connected to the amplifier circuit for activation
by such amplified signals, and a source of elect-
rical power for said circuit and for said audible
alarm.

2. An alarm device according to claim 1.
characterised in that all of the components thereof
are mounted upon a generally flat support.

3. An alarm device according to claim 2,
characterised in that the generally flat supvort

is & printed circuit board incorporating the
amplifier circuit.

4. An alarm device according .to any of the preceding
claims, characterised in that the piezoelectric
sensor comprises a flat disc of piezoelectric
material, held around its circumference in a

housing.

5. An alarm device according to any of the
preceding claims, characterised in that the
audible alarm also incorporates a transmitter of
radio signals to remotely operate another alarm.
6. An alarm device according to any of the
breceding claims, characterised in that the
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source of electrical power is a battery,

e An alarm device according to any of the
preceding claims, characterised in that & solid-
state switch is electrically connected between the
amplifier circuit and the audible alarm.

8. An alarm device according to any of the
preceding claims, characterised in that it also
incorporates a key~operated on-off switch.

9. An alarm device according to claim 8,
characterised further by & time delay means to delay
the device becoming fully operative after the on-off
switch has been switched on.
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