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(54) Magnetic sensor designed to operate with a corresponding magnet and magnetic contact 
comprising said magnetic sensor and corresponding magnet

(57) A magnetic contact (1) comprises a magnetic
sensor (10) and a corresponding magnet (20). The sen-
sor (10) comprises first switches (30) adapted to close
in the proximity of corresponding first magnets (31) and
open in the proximity of second magnets (41) and second
switches (40) adapted to close in the proximity of corre-

sponding second magnets (41) and open in the proximity
of first magnets (31). The first switches (30) and second
switches (40) are connected in a series for determining
a sequence of switches corresponding to the sequence
of first magnets (31) and second magnets (41) of the
corresponding magnet (20).
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Description

[0001] The present invention relates to a magnetic sen-
sor for alarm systems designed to operate with a corre-
sponding magnet.
[0002] The present invention further relates to a mag-
netic contact for alarm systems comprising said magnetic
sensor and said corresponding magnet.
[0003] Magnetic contacts used in alarm systems con-
sist of two parts: a magnetic sensor connected by elec-
trical cables or wireless signals to an alarm panel, and a
corresponding magnet.
[0004] According to the presence or absence of the
corresponding magnet in the proximity of the magnetic
sensor, the latter closes or opens an electrical measure-
ment circuit connected thereto. The sensor is intended
to be mounted on fixed structures, such as of doors, win-
dows, gates whereas the magnet is intended to be mount-
ed on movable parts, such as of doors, windows, gates
so as to position itself in the proximity of the sensor when
the door, window, gate is closed. Such position is called
secure position.
[0005] When the magnet moves away from the secure
position and thus from the sensor, the sensor sends an
intrusion signal to the alarm panel, for example opening
the electrical circuit connected thereto.
[0006] The EN 50131-2-6 standard, section 4.5.5 lists
four degrees of magnetic contacts, 1 to 4, where degree
4 is assigned to the securest magnetic contacts. For a
magnetic contact model to be certified as "degree 4",
each magnet must be coupled to a sensor and the man-
ufacturer must provide at least eight different correspond-
ing pairs sensor/magnet.
[0007] In other words, the condition required for a mag-
netic contact model to be considered as degree 4 is that
the sensors and the corresponding magnets must be
matching in pairs: a magnet taken from an "alpha" pair
must not be detected as valid if placed in a secure position
for a sensor from a "beta" pair. In this case, the sensor
should send an intrusion signal to the alarm panel also
when the magnet is in the secure position. Only an "al-
pha" magnet works properly with an "alpha" sensor and
only a "beta" magnet works properly with a "beta" sensor.
[0008] Said standard further requires the relationship
between sensors and corresponding magnets not to be
evident from a simple visual inspection of the devices.
[0009] The object of the present invention is to propose
a magnetic sensor and a magnetic contact that meet the
above requirements.
[0010] Such object is achieved by a magnetic sensor
according to claim 1. Such object is also achieved by a
magnetic contact according to claims 5 and 6.
[0011] Further features and advantages of the mag-
netic sensor and magnetic contact according to the
present invention will appear more clearly from the fol-
lowing description of a preferred embodiment thereof,
given by way of a non-limiting example with reference to
the annexed figures, wherein:

- figure 1 shows a front view of a magnetic sensor and
a magnet according to the present invention,

- figure 2 shows a front cutaway view of the magnetic
sensor and the magnet of figure 1 according to a first
embodiment,

- figure 3 shows a front cutaway view of the magnetic
sensor and the magnet of figure 1 according to a
second embodiment.

[0012] With reference to the annexed figures, refer-
ence numeral 1 globally indicates a magnetic contact for
alarm systems according to the present invention.
[0013] The magnetic contact 1 comprises a magnetic
sensor 10 and a corresponding magnet 20.
[0014] The magnetic sensor 10 is intended to be as-
sociated to a stationary structure whereas the corre-
sponding magnet 20 is intended to be associated to a
movable structure from and to the magnetic sensor 10.
[0015] When the corresponding magnet 20 is arranged
in the proximity of the magnetic sensor 10, the magnetic
contact 1 is in a secure position. When the corresponding
magnet 20 moves away from the magnetic sensor 10,
the magnetic sensor 10 is intended to send an intrusion
signal to an alarm panel.
[0016] The magnetic sensor 10 comprises a sensor
enclosure 11.
[0017] According to an embodiment, the sensor enclo-
sure 11 exhibits two output terminals 12, 13 for the elec-
trical connection to an alarm panel. Alternatively, it is pos-
sible to provide a wireless card (not shown in the figures).
[0018] First switches 30 and second switches 40 are
arranged within enclosure 11.
[0019] The first switches 30 are able to close in the
proximity of corresponding first magnets 31 and to open
in the proximity of second magnets 41.
[0020] The second switches 40 are able to close in the
proximity of corresponding second magnets 41 and to
open in the proximity of first magnets 31.
[0021] It should be noted that the first switches 30 are
able to open also in the absence of corresponding first
magnets 31 and that the second switches 40 are able to
remain closed also in the absence of corresponding sec-
ond magnets 41.
[0022] In the embodiment shown in figure 2, the first
switches 30 and the second switches 40 are connected
in a series according to a predetermined sequence for
determining a sequence of switches having two terminals
14, 15.
[0023] In the embodiment shown in figure 3, the first
switches 30 and the second switches 40 are connected
in parallel according to a predetermined sequence for
determining a sequence of switches having the two ter-
minals 14, 15.
[0024] In the figures, each output terminal 12, 13 is
connected to a corresponding terminal 14, 15 of the se-
quence of switches. Alternatively, terminals 14, 15 may
be connected to a wireless card for the connection to an
alarm panel.
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[0025] The corresponding magnet 20 comprises a
magnet enclosure 21 in which first magnets 31 and sec-
ond magnets 41 are housed for determining a sequence
of magnets.
[0026] In the embodiment of figure 2, the sequence of
switches 30, 40 is homologous to the sequence of mag-
nets 31, 41 so that when the corresponding magnet 20
is in the proximity of the magnetic sensor 10, i.e. it is in
secure position, all the first switches 30 and second
switches 40 are closed, whereas when the corresponding
magnet 20 is away from the magnetic sensor 10, i.e. it
is away from the secure position, at least one of the first
switches 30 or second switches 40 is open. In this way
it is possible to make pairs of magnetic sensors and cor-
responding magnets using a number n of first 30 and
second switches 40 and a number n of first 31 and second
magnets 41 arranged according to a same sequence in
the respective sensor 11 and magnet 21 enclosures. This
allows 2n magnetic contacts to be created, each consist-
ing of a predetermined pair of magnetic sensor and cor-
responding magnet. Therefore, only a corresponding
magnet 20 constructed with a sequence of first magnets
31 and second magnets 41 homologous to the sequence
of first switches 30 and second switches 40 of a magnetic
sensor 10 allows all the first and second switches to be
closed. In other words, to each first switch 30 must cor-
respond a first magnet 31 and to each second switch 40
must correspond a second magnet 41. Any other corre-
sponding magnet having a different sequence of first and
second magnets will not allow the closing of the first and
second switches and will therefore cause the generation
of an alarm signal. In particular, at least one of the first
or second switches 30, 40 is open when a corresponding
magnet having a sequence of magnets not homologous
to the sequence of switches of the magnetic sensor 10
is in secure position.
[0027] It should be noted that in this embodiment, the
magnetic sensor 10 properly detects the corresponding
magnet 20 in secure position only when all the first switch-
es 30 and the second switches 40, being connected in a
series, are closed, i.e. when the sequence of first and
second magnets 31 and 41 in the corresponding magnet
is homologous to the sequence of first and second switch-
es 30 and 40 in the coupled sensor. In this way, the mag-
netic contact 1 according to the invention meets the EN
50131-2-6 standard, section 4.5.5, allowing such mag-
netic contact 1 to be classified as "degree 4".
[0028] In the embodiment of figure 3, the sequence of
switches 30, 40 is dual to the sequence of magnets 31,
41 so that all the first and second switches 30, 40 are
open when the corresponding magnet 20 is in secure
position, whereas at least one of the first or second
switches 30, 40 is closed when the corresponding mag-
net 20 is away from the secure position or when a cor-
responding magnet having a sequence of magnets not
dual to the sequence of switches is in secure position.
[0029] The sensor enclosure 11 is configured for pre-
venting the recognition of the sequence of first switches

30 and second switches 40 in the sensor enclosure 11.
[0030] In particular, the sensor enclosure 11 may be
of plastic or metal material having such opacity features
as to prevent the view of the first switches and second
switches housed therein. Alternatively, it is possible to
provide single enclosures for each first switch 30 and
second switch 40 leaving the sensor enclosure 11 trans-
parent or semi-transparent.
[0031] In one embodiment, the sensor enclosure 11
extends along a prevailing longitudinal direction X-X. The
first switches 30 and second switches 40 are arranged
adjacent in line along such longitudinal direction X-X. In
particular, the first 30 and second switches 40 are ar-
ranged spaced apart from each other along the longitu-
dinal direction X-X by a sufficient distance to allow the
correct operation of the same when arranged in the prox-
imity of a corresponding magnet.
[0032] Advantageously, the first switches 30 and sec-
ond switches 40 are Magnasphere switches. In particu-
lar, the first switches 30 are form A switches, i.e. closed
with magnet present, and the second switches 40 are
form B switches, i.e. open with magnet present.
[0033] In this case it is useful to define form A magnet
as a magnet that generates a sufficient magnetic field to
close a form A switch and open a form B switch. It is also
useful to define a form B magnet as a magnet that gen-
erates a sufficiently weak magnetic field as to not close
a form A switch and not open a form B switch.
[0034] The magnet enclosure 21 is configured for pre-
venting the recognition of the sequence of the first 31
and second switches 41 in the magnet enclosure 21.
[0035] As for the sensor enclosure 11, the magnet en-
closure 21 may be of plastic or metal material having
such opacity features as to prevent the view of the first
and second magnets seated therein. Alternatively, it is
still possible to provide single enclosures for each first
magnet 31 and second magnet 41 leaving the magnet
enclosure 21 transparent or semi-transparent.
[0036] In one embodiment, the magnet enclosure 21
extends along the prevailing longitudinal direction X’-X’.
The first magnets 31 and second magnets 41 are ar-
ranged in line along such longitudinal direction X’-X’
which, in the secure position, are parallel to each other
and adjacent to the first switch 30 and second switches
40 of the magnetic sensor 10.
[0037] The first magnets 31 may be of magnetic ma-
terial and the second magnets 41 may be of nonmagnetic
material.
[0038] In the example shown in figure 2, the magnetic
sensor 10 comprises first switches 30 and second switch-
es 40 connected in a series, in the example form A and
form B, respectively, which determine the following se-
quence of switches: A B A A. The corresponding magnet
20 comprises the homologous sequence of first magnets
31 and second magnets 41, in the example form A and
form B, respectively, which determine the following ho-
mologous sequence of magnets: A B A A.
[0039] In the example shown in figure 3, the magnetic
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sensor 10 comprises first switches 30 and second switch-
es 40 connected in parallel, in the example form A and
form B, respectively, which determine the following se-
quence of switches: A B A A. The corresponding magnet
20 comprises the dual sequence of first magnets 31 and
second magnets 41, in the example form A and form B,
respectively, which determine the following dual se-
quence of magnets: B A B B. According to one embodi-
ment, the first and second switches 30, 40 are arranged
within the sensor enclosure 11 asymmetrically relative
to a centre line A-A passing perpendicular to the longi-
tudinal direction X-X in the median point of the longitudi-
nal extension of the sensor enclosure 11. Likewise, the
first and second magnets 31, 41 are arranged within the
magnet enclosure 21 asymmetrically relative to a centre
line B-B passing perpendicular to the longitudinal direc-
tion X’-X’ in the median point of the longitudinal extension
of the magnet enclosure 21. Thus allows the coupling
direction of the magnetic sensor 10 with the correspond-
ing magnet 20 to be determined.
[0040] As can be appreciated from the description, the
present invention achieves the intended objects. Of
course, a man skilled in the art may make several chang-
es and variations to the invention described above in or-
der to meet specific and incidental needs, all falling within
the scope of protection defined in the following claims.

Claims

1. Magnetic sensor (10) for alarm systems designed to
operate with a corresponding magnet (20), said mag-
netic sensor (10) comprising:

- a sensor enclosure (11),
- first switches (30) able to close when in prox-
imity of first magnets (31) and to open when in
proximity of second magnets (41),
- second switches (40) able to close when in
proximity of second magnets (41) and to open
when in proximity of first magnets (31),
in which:
- said first switches (30) and second switches
(40) are located inside said sensor enclosure
(11),
- said first switches (30) and said second switch-
es (40) are connected between each other ac-
cording to a predefined sequence so as to de-
termine a sequence of switches.

2. Magnetic sensor (10) according to claim 1, in which
said sensor enclosure (11) is configured to prevent
the sequence of said first and second switches
(30,40) from being identified by visual inspection.

3. Magnetic sensor (10) according to claims 1 or 2, in
which said sensor enclosure (11) extends along a
prevailing longitudinal direction (X-X), with said first

and second switches (30,40) being positioned along
said longitudinal direction (X-X).

4. Magnetic sensor (10) according to any of claims from
1 to 3, in which said first and second switches (30,40)
are Magnasphere switches.

5. Magnetic contact (1) for alarm systems comprising:

- a magnetic sensor (10) intended to be associ-
ated to a stationary structure,
- a corresponding magnet (20) intended to be
associated to a structure that is movable to-
wards and from said magnetic sensor (10),
- in which:
- said magnetic contact (1) is in secure position
when said corresponding magnet (20) is in prox-
imity of said magnetic sensor (10),
- said magnetic sensor is configured according
to any of claims from 1 to 4, in which said first
switches (30) and said second switches (40) are
connected in series,
- said corresponding magnet (20) comprising:

s a magnet enclosure (21),
s first magnets (31),
s second magnets (41),
in which
s said first (31) and second magnets (41)
are located in said magnet enclosure (21)
so as to determine a sequence of magnets,

- said sequence of switches is homologous to
said sequence of magnets so that:

s when said corresponding magnet (20) is
in secure position, all first and second
switches (30,40) are closed,
s when said corresponding magnet (20) is
away from the secure position, or when a
corresponding magnet having a sequence
of magnets that is not homologous to said
sequence of switches of said magnetic sen-
sor (10) is in secure position, at least one
of first or second switches (30,40) is open.

6. Magnetic contact (1) for alarm systems comprising:

- a magnetic sensor (10) intended to be associ-
ated to a stationary structure,
- a corresponding magnet (20) intended to be
associated to a structure that is movable to-
wards and from said magnetic sensor (10),
- in which:
- said magnetic contact (1) is in secure position
when said corresponding magnet (20) is in prox-
imity of said magnetic sensor (10),
- said magnetic sensor is configured according
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to any of claims from 1 to 4, in which said first
switches (30) and said second switches (40) are
connected in parallel,
- said corresponding magnet (20) comprising:

s a magnet enclosure (21),
s first magnets (31),
s second magnets (41),
in which
s said first (31) and second magnets (41)
are located in said magnet enclosure (21)
so as to determine a sequence of magnets,

- said sequence of switches is dual to said se-
quence of magnets so that:

s when said corresponding magnet (20) is
in secure position, all first and second
switches (30,40) are open,
s when said corresponding magnet (20) is
away from the secure position, or when a
corresponding magnet having a sequence
of magnets that is not dual to said sequence
of switches of said magnetic sensor (10) is
in secure position, at least one of first or
second switches (30,40) is closed.

7. Magnetic contact (1) according to claims 5 or 6, in
which said magnet enclosure (21) is configured to
prevent the sequence of said first (31) and second
magnets (41) from being identified by visual inspec-
tion.

8. Magnetic contact (1) according to any of claims from
5 to 7, in which said magnet enclosure (21) extends
along a prevailing longitudinal direction (X’-X’), with
said first and second magnets (31,41) being posi-
tioned along said longitudinal direction (X-X).

9. Magnetic contact (1) according to any of claims from
5 to 8, in which said first magnets (31) are magnets
that generate a magnetic field strong enough to close
said first switches (30) and to open said second
switches (40), and said second magnets (41) are
magnets that generate a magnetic field weak enough
not to open said second switches (40) and not to
close said first switches (30).
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