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(54) Title: ALARM DEVICE

Fig. 1

(57) Abstract: An alarm device for use as a mobile device for raising an alarm and/or a call by utilising at least radio frequency
technology, the said device comprising means for measuring at least one signal transmitted by at least one measuring means or
sensor (1) and for comparing it with the conditions of alarm, and means for transmitting signals containing at least alarm data and
possibly personal and location data through an antenna (5) to at least one fixed or mobile receiver or base station, and the said im-
plementation of the measuring means makes it possible to realise the mechanics of the device in such a way that the front (face) of
the device may consist of a separate and detached replaceable part (3) which is attached to the device, in which case the said re-
placeable part acts as the means receiving the force which triggers the alarm device.



Alarm device

Field of the invention

The present invention relates to a wireless calling or alarm device which is

activated by an impact or knock.

Prior art

On the market have long existed alarm push buttons based on switch opera¬

tion and worn on the wrist, a belt, a pocket or a neckband, by means of

which an alarm is activated by pressing the pressure switch of the device

with a finger, which makes contact and connects the circuit in such a way

that the logical state of the alarm input of the device changes for a suffi-

ciently long time. In these, the aim has been to eliminate the possibility of

malfunction, that is, of a false alarm, by locating the push button in a recess.

A problem with the prior art solutions has been, for example, that the alarm

devices implemented by using this technology require some control of the

situation, and in some applications even dexterity. The real situation of use

may in practice be so difficult that a person in a state of distress may not, for

example, be able to reach a push button on one of his/her wrists if his/her

other hand is not free for some reason. A push button worn around the neck

may also be difficult to hit with a finger if, for example, a violent person is

hanging on to one's hands. I n connection with an accident a person's func¬

tional capacity is usually reduced in such a way that it is not easy to operate

a small push button, for example, due to pain. It is also difficult to use a

push button located in a recess with gloves on.

Another problem with prior art solutions has been that the alarm device is a

separate, as it were additional, device which one does not necessarily even

wish to wear. In a crime alert situation, a mugger will probably notice the



use of an alarm device operated by a push button. It is advantageous if the

alarm device does not look like an alarm device.

Brief description of the invention

The aim of the invention is to provide a device by means of which an alarm

or call can be made reliably, avoiding at the same time the disadvantages of

devices using push buttons. The aim is to provide a device which is easy to

use and blends in with the clothing or other object the user needs or keeps

close to him-/herself in any case.

The aim of the invention is achieved by means of a portable alarm device

which is activated by the amount of striking energy or impact force desired

by the user, the level of which is adjustable according to application, and

which device blends in unnoticed with normal clothing, providing added value

by offering the opportunity to display with it personal identification (e.g. an

identity card or access card) or the like, such as a photograph, considered

important by the user in the context. A person may trigger an alarm call, for

example, by striking with a hand a device carrying a normal personal identity

card, the said device acting as an identity card holder in addition to having

the said alarm device function. The alarm device may also be located, for

example, in or under the cash tray of a cash register.

One preferred application of this solution is the possibility of carrying a com-

pany's/organisation's electronic identification card in this active cardholder

based on RFID technology which opens doors according to the remote sens¬

ing principle and transmits data on arrivals and exits, for example, to the

company's working time monitoring. The cardholder incorporating an alarm

device is thus able to communicate with the card placed in the holder, and

further to act as a transmitter to a system operated by remote sensing,

whereupon the cardholder is able to read the information on the card and

use it as identification data for an alarm or for access control. For reasons of



data security, a code that changes with time or the challenge-response au¬

thentication method is used for remote sensing. This means that hijacking

the codes transmitted by the cardholder to access control will not make pos¬

sible usable copying of the card data. The actual identification card can still

be used, for example, for entering user rights to the ADP system of the

house, for example, when logging in to a PC and the network.

With this solution is achieved both the user's acceptance of and interest in

the device, in addition to providing an easy-to-use alarm function with good

reliability.

The invention is characterised by what is disclosed in the characterising part

of the independent claims and the dependent claims describe preferred em¬

bodiments of the invention.

The device according to the invention comprises at least an electronics unit

acting as a portable alarm device, the said unit comprising one or more

measuring sensors for measuring the force and/or pressure caused by the

impact and/or the acceleration caused by the impact, and the electronics for

measuring the strength and form of the signal emitted by the said at least

one measuring sensor and for processing it, and for transmitting through its

antenna signals containing at least personal and location data to at least one

fixed or mobile receiver or base station. The force can also be measured by

using one or more switches or push buttons of selected suitable rigidity or of

adjustable rigidity. Mechanically, one or more switches may be in parallel or

in series with the active force. Mechanical force sensing may also utilise vis¬

cous materials or the inertia of mass for filtering one or more switches. Vis¬

cous switching force filtering may be based, for example, on a blow hole and

a pressure chamber which is connected to it via a small hole and opens

through another hole into the outside air and uses a membrane switch, in

which case mere rapid pressing will create sufficient pressure in another

chamber.



The signal emitted by the said at least one measuring means or sensor, at

least its strength and, if necessary, duration and form, are measured and

processed mathematically and logically in such a way that false alarms will

not be able to take place.

If so desired, the device can be adjusted and/or taught to identify the correct

signal strength and, where necessary, duration and/or form to trigger the

alarm function if the basic factory settings do not serve the application in the

best possible way. The duration and/or form of the impact signal taught may

also comprise the rhythm of two or more successive impacts or of a particu¬

lar series of impacts. The same device can thus be used for various alarm

functions or the signal may be used, for example, for remote control, pref¬

erably e.g. for emergency stopping or remote control of exit lighting or lock¬

ing.

The implementation of the measuring means may be one that converts the

pressure generated by the impact force directly into electric energy, such as,

at its simplest, a piezoelectric membrane structure (e.g. audio element)

and/or the measurement of an exceptionally strong movement caused by the

said force can be carried out indirectly, for example, on the basis of accelera¬

tion measurement. Combining these methods is possible in certain applica¬

tions.

According to a preferred embodiment, in a small-current implementation, the

device carries out the required measurement with its A/D converter only af¬

ter the switch data or the threshold level is exceeded or remains exceeded

for a certain period, after which the device carries out an RF frequency

transmission function only after the signal has been processed and thus

achieves a very low idle current consumption.

The second advantage of the invention is based on the first in that the said

method of implementing the measurement makes it possible to realise the



mechanics of the device in such a way that the face of the device may con¬

sist of a separate and completely detached replaceable part, such as an iden¬

tity card, which is attached to the device by pushing it, for example, from the

side into grooves provided for it on the front of the device, in which case the

card functions as a part of the alarm device's mechanics. The alarm device

according to the invention is also easy to use through clothing, or it may be

hidden so as to be a part of almost any device or object, or under the object,

for example, under the note tray of a cash register, in connection with a dis¬

play or keyboard or, when used in traffic, in connection with or in the vicinity

of a vehicle's controls. Thus, for example a customer service employee may

himself install the device where he wishes so that the alarm can be triggered

easily and unnoticed by pushing, striking or kicking the alarm device or an

object in contact with the alarm device. The alarm device may be hidden in

an access card holder, but, for example, a wristband, collar or belt is also a

possible location in one's clothing accessories. The alarm is preferably hidden

in the clothing in a place which is easy to hit or strike to trigger the alarm

and where the device remains in place. A wristband, for example, may be

completely hidden inside a sleeve, in which case the alarm can also be trig¬

gered by hitting the wrist, for example, on a table or by hitting the wristband

with the other hand.

List of figures

Figure 1 shows one embodiment according to the invention.

Detailed description of the invention

I n the implementation of the invention, the signal of at least one switch

and/or measuring sensor is measured at least in comparison to the threshold

value and/or additionally by using an AD converter.



A processor comprised in the electronics unit, for example a microcontroller,

is used for processing and recording signals containing measurement data.

I n an alarm situation, the radio unit comprised in the electronics unit trans¬

mits signals containing at least location and personal data through its an-

tenna to the said at least one fixed base station or mobile unit.

I n certain applications, the alarm data may also be transmitted by wire, at

least as switch information, for example, in a factory environment with inter¬

ference in order to stop a machine.

The alarm device comprises an electronics unit and at least one measuring

means or sensor for converting the forces generated by the impact into elec¬

tric form and the said electronics unit comprises a measuring unit for meas¬

uring at least the levels, and possibly the duration, frequency spectrum

and/or form of the signals, if necessary by sampling the signal, its envelope

or filtered envelope over a certain interval to produce measurement data and

a processor for processing the said data by comparing the mathematical

and/or logical values produced by it from the signals received by it from at

least one measuring means with previously recorded and/or produced values

and by concluding and/or calculating, by using at least one algorithm, the

signal strength and/or form and/or duration with which the alarm can be

triggered. At its simplest, the measuring means may be a mechanical switch

or push button which reacts to the exceeding of the threshold force, or a

combination of a mechanical spring and other sensor device which reacts to

the deflection of the spring.

The base station of the system may be fixed and/or detachable from a fixed

installation or, in a possible alarm device teaching situation, also a separate

terminal which may comprise at least one radio-operated transmitter-receiver

and at least one antenna for transmitting signals containing additional data

required by the alarm device, in addition to receiving alarms, and for receiv¬

ing the said signals containing alarm data from the alarm device at least in



the said teaching situation, where the values of the alarm device are adapted

to the requirements of the application.

The radio contact between the alarm device and the base station may be

one-way or two-way. A two-way contact may function with short-range tech¬

nique in such a way that only an alarm emitted from the alarm device is

transmitted by a transmitter of longer range and, for example, for the pur¬

pose of access control is additionally used short-range technique, in which

case a battery-operated receiver is not required in the alarm device, but the

receiver is activated by the RF energy it receives. In such a case, the alarm

may function, for example, by means of a radio signal ranging over tens or

hundreds of metres, but the access control applications only function in the

near field. The radio part of the device may also function with the known

Bluetooth, WLAN or other licence-free frequency data transfers. The new

versions of the Bluetooth standard provide for long battery duration and still

a long range, where necessary, and additionally, almost any telephone or

computer device can be used as a base station.

In some implementations, the alarm device may also comprise the electron-

ics part of a mobile phone application and a GPS receiver, in which case, if

necessary, it will also be able to communicate and locate over long distances

outside the internal base station network of the building. Alternatively, the

alarm device may make contact through a Bluetooth connection to a mobile

phone and further to, for example, an alarm server.

The base station of the system comprises an electronics unit for processing

the received signals containing measurement data by recording and transmit¬

ting data, for example, to a PC over a serial bus, such as the values and/or

levels of the signals received from the alarm device, at least the amplitude of

the force generated by the impact and converted into electric form and pos¬

sibly its duration, whereupon by processing the values, the readings whose



values exceed a certain desired value and/or level may be determined as the

alarm limits in a teaching situation .

Thus, if necessary, the device may be adjusted experimentally on site to the

sensitivity desired.

In addition to the actual alarm, the base station may transmit further data

composed of the signal data as switch information.

Embodiments of the invention are described in the following with reference

to Figure 1.

Figure 1 shows the device according to the invention which also acts as an

ID card holder.

The said implementation of one or more measuring means allows the me¬

chanics of the device to be realised in such a way that its face may consist of

a separate and completely detached replaceable part, such as an identity

card, which is attached to the device by pushing it, for example, from the

side into grooves provided for it on the front of the device.

In one embodiment of the invention, the card pushed into the grooves on

the front of the casing functions, when it deflects, as an extensive impact

force transmitter for the measuring means or sensor located under it, thus

making possible a successful alarm function by a rather inaccurate hit in the

said area. The said measuring means or sensor may be located, for example,

under a protective film, in full contact with the card or in a particular applica¬

tion at a certain distance from it, in which case contact is made when the

card deflects.

In some applications, the measuring means or sensor may be coated and/or

surrounded with elastic material, either partly or completely, the said elastic



material thus forming a counterforce to the effect of the impact and increas¬

ing the alarm limit in the desired manner. The elastic material may also func¬

tion as an insulation layer for a capacitive sensor, or the elastic material may

support the coil of a magnetic sensor or a permanent magnet.

In some applications, the said elastic material in between may convey the

impact directly to the measuring means.

In some applications, the measuring means or sensor located on a circuit

board or inside a casing may be in contact with the card through a mechani¬

cal linking part.

The measuring means in contact with the card through a mechanical linking

part located between the card and the surface of the casing itself, or inside

the casing, may in some applications also be a switch or push button having

an actuating force of known value, in which case the force required for the

switch to function together with the force required to overcome the bending

stiffness of the card functions in such a way that the contact closes or opens

with a certain desired force, thus causing the conditions of alarm to be met.

The said card acts as a functional part of the alarm and a coupler of the im¬

pact to the measuring means or sensor under it inside the casing of the de¬

vice, for example, on a circuit board, implemented in such a way that there is

a mechanical linking part between these surfaces for transmitting the force

to the measuring means located under it. The linking part may further com-

prise a means containing elastic material for providing a return movement or

for limiting the force exerted on the sensor.

The card may also be rigid, in which case the counterforce required may also

be provided by means of a spring-like structure and/or by selecting a switch

with an actuating force of appropriate magnitude. The said spring-like struc¬

ture can most preferably be produced, for example, in the same mould, di¬

rectly on the casing structure.



If the card is rigid, the measurement of the required impact force may also

be carried out by mechanical force comparison by measuring the movement

of the flexibly suspended card or by measuring the counterforce acting on

the rear surface.

The alarm may also comprise another corresponding structural solution or

one of the other said structural solutions, on its other, that is, opposite side,

in which case by comparing two measurements, it is easier to distinguish, for

example, a situation where the impact is caused by the device being dropped

on a hard base and not by actually being compressed on both sides by the

striking force of a hand.

I n one embodiment of the invention, the device triggers an alarm when

dropped or thrown.

According to one embodiment of the invention, an acceleration sensor may

be used for indirectly measuring the impact force exerted on the device, in

such a way that the acceleration of the movement in proportion to the force

of impact indicates that the supposed striking by hand has taken place and

that at least a probable emergency is in question if the object attached to a

person moves with such great acceleration.

I n certain applications, the alarm limit may be comprised of a combination of

the above-mentioned methods of measurement.

Referring at least in part to Figure 1, in the following are disclosed character¬

istics of an implementation of the invention which can be utilised in preferred

embodiments of the invention.

In more advanced embodiments, both the base station and the alarm device

are able to function as two-way RF devices, that is, they comprise transmit-



ter-receivers, or devices which can be used for both transmitting and receiv¬

ing signals.

The electronics unit of the device preferably includes a radio-frequency tag,

that is, a transmitter-receiver based on radio-frequency identification, which

provides data on the location of the alarm device on the site.

The impact force/energy measuring sensor comprised in the electronics unit

of the alarm device can in some applications preferably also be used as a

movement sensor by measuring the output signal of the sensor with high

sensitivity, whereupon a person's activity/movements can be measured and

on the basis of the information obtained, for example, the operating times of

the radio unit can be adjusted, for example, by not measuring new location

data if no new movement data has been received since the previous location,

for example, by the pace method principle.

Most preferably, the measurement of movement may be based on, for ex¬

ample, a mass incorporated in a piezomembrane element which follows the

earth's gravity, the said mass generating forces of different magnitude which

are exerted on the element when the device is moved. When stationary, the

device does not need to carry out new measurements of the intensity of the

RF field or GPS locations, which thus saves battery energy. The movement

data can also be utilised in monitoring a person's state of health, for exam¬

ple, by transmitting movement data as an activity curve and possibly an

automatically generated message if preset criteria for a person's immobility

and other information are met.

I n this exemplary application, the electronics units of both the base station

and the alarm device thus comprise at least an antenna, an RF transmitter-

receiver circuit and a microcontroller as components.



The alarm device further comprises analog circuits for processing the meas¬

urement signal and an AD converter. The measuring unit of the alarm device

comprises as a sensor one audio-frequency piezomembrane element (1)

which is connected to a component board (2) under the element. Instead of

the membrane can be used a crystalline element which is most preferably

located directly on a circuit board and in contact with the surface of the cas¬

ing under the I D card by a mechanical linking part.

I n this embodiment of the invention, the measuring part comprised in the

electronics unit is used to measure the intensity of the piezoelement's signal

by first using threshold detection and then the AD converter as a series of

measurements at certain intervals over the duration of the signal. Before

threshold detection can be used envelope detection or frequency band limit¬

ing filtering to prevent triggering caused by a signal of momentarily high

amplitude but low energy and short duration. This type of short impact may

take place, for example, if the cardholder hits a hard object. Filtering preced¬

ing threshold detection may be different from filtering preceding the AD con¬

verter. The microcontroller comprised in the electronics unit is used for proc¬

essing and recording the measurement values and for deciding on the ex-

ceeding of the alarm limit.

Some of the components may be integrated in the same integrated circuit.

The components may also be commercially freely available standard compo¬

nents.

In this embodiment, the ID card (3) pushed into the grooves on the face of

the device functions as a wide-range impact force transmitter for the piezo¬

membrane element (1) located under it which is protected by adhesive tape

(8). As protection may also be used, for example, flexible pourable sealing

compound, glued film or thin plate.



The alarm casing (6) itself may be suspended on the user's clothing, for ex¬

ample, a breast pocket (where an ID card would normally be kept) from a

suspension opening (4) at its top, for example, by a clip.

When the alarm limit is exceeded, the radio unit comprised in the electronics

unit transmits through its antenna (5) signals containing at least location and

personal data to the at least one base station with the energy provided by its

battery (7). If there is also a radio receiver in the alarm device, it may be

used for detecting location data, for example, for detecting an exit from the

space or the passing of an access control gate.

Although the invention is described with reference to the figures in the above

specification, the invention is not, however, limited to the specification and

figures, but the invention may be modified within the limits of the accompa-

nying claims in accordance with various applications of use.



Claims

1. An alarm or calling device for use at least as a mobile device for raising an

alarm and/or a call by utilising at least radio frequency technology, the said

device comprising at least in connection with an electronics unit at least one

measuring means and/or sensor (1) for converting an impact force directed

at the casing structure (6) of the alarm device or at a separate part attached

to it and/or the pressure and/or acceleration generated by it into electric

form, and the electronics unit (2) comprises means for measuring the signal

emitted by the at least one measuring means or sensor (1) and for compar¬

ing it with the conditions of alarm, and means for transmitting signals con¬

taining at least alarm data and possibly personal and location data through

an antenna (5) to at least one fixed or mobile receiver or base station, char¬

acterised in that the said implementation of the measuring means makes it

possible to realise the mechanics of the device in such a way that the front

(face) of the device may consist of a separate and detached replaceable part

(3) which is attached to the device, in which case the said replaceable part

acts as the means receiving the force which triggers the alarm device.

2. An alarm or calling device as claimed in claim 1, characterised in that

the said replaceable part is an identity card, an access card, a photograph or

a name tag.

3. An alarm or calling device as claimed in claim 1 or 2, characterised in

that the measuring sensor comprises a piezoelectric element (1) for detect¬

ing the force or acceleration produced by the impact force.

4. An alarm or calling device as claimed in claim 1 or 2, characterised in

that the device comprises an element based on an EMFi membrane.

5. An alarm or calling device as claimed in any of the preceding claims,

characterised in that the measurement of impact force, speed or energy is



carried out indirectly, for example, based on acceleration measurement and

using an acceleration sensor.

6. An alarm or calling device as claimed in any of the preceding claims,

characterised in that the alarm conditions combine measurement data

from various sensors, in which case the direction of the impact or the direc¬

tion of the acceleration preceding the impact or of the acceleration gener¬

ated in connection with the impact may additionally be taken into account.

7. An alarm or calling device as claimed in any of the preceding claims,

characterised in that on the front of the device, the replaceable part (3)

acts as a functional part of the alarm device conveying the impact to the

measuring means or sensor located under it, implemented in such a way that

between these surfaces there is suitable elastic or viscous material for

transmitting the data on the force exerted on the card to the measuring

means located under it.

8. An alarm or calling device as claimed in any of the preceding claims,

characterised in that the said card (3) acts as a functional part of the alarm

device conveying the impact to the measuring means or sensor located un¬

der it inside the casing (6) of the device, for example, on a circuit board, im¬

plemented in such a way that there is a mechanical linking part between

these surfaces for transmitting the force to the measuring means located

under it which may further comprise a means containing elastic material for

providing a return movement and/or for limiting the force exerted on the

sensor.

9. An alarm or calling device as claimed in any of the preceding claims,

characterised in that for impact force measurement is used a converter

means, a sensor (1) or a piezoelectric audio element which also acts as a

signalling means which emits an audible signal or vibrating signal, for exam¬

ple, to indicate the performance of an alarm function.



10. An alarm or calling device as claimed in any of the preceding claims,

characterised in that the parameters used by the electronics unit in proc¬

essing the measurement signals can be changed remotely by utilising RF

technology at least in a special testing or configuration state.

11. An alarm or calling device comprising an access or identity card as

claimed in any of the preceding claims, characterised in that the measuring

means (1) comprises a mechanical switch or push button, in which case the

determination of the alarm limit is based on matching and controlling the

force required to overcome the known operating force of the switch and/or

push button in question and the counterforce produced by the rigidity of the

card in such a way that the desired impact force exerted on the entity will

trigger the operation of the alarm apparatus.

12. An alarm or calling device as claimed in claim 11, wherein the card is

rigid, in which case the required impact force measurement is realised

through mechanical force comparison by measuring the movement of the

flexibly suspended card.
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