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(57) Abstract

An electromagnetic indicator device comprising a U-shaped stator (3) supporting a rotor (13) in the form of a disk (17) ro-

'tating about an axis (16) between a first display position and an idle position. The rotor (13) is rotated by the attraction or repell-

ing action of an electromagnet (42) on a cylindrical permanent magnet (38) fitted to the rotor (13) and magnetized linearly. The
permanent magnet (38) presents asymmetrical reluctance (R) in relation to the magnetic axis (M), and defines spatially asymmet-
rical flux lines, so that the barycenter of the forces of attraction is shifted in the direction of least reluctance (R), thus generating a
torque when the permanent magnet (38) is aligned with the core (44) of the electromagnet (42).
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INDICATOR DEVICE

TECHNICAL FIELD
The present invention relates  to  an
electromagnetic indicator device.

BACKGROUND ART

Electromagnetic indicator devices are known
comprising a U-shaped stator supporting a disk rotor
rotated about an axis between a first display position
and an idle position separated angularly by 180°.

The disk is rotated by the attraction or repelling
action of an electromagnet on a cylindrical permanent
magnet fitted to the rotor and magnetized linearly. One
drawb;ck of such devices is that, when the disk is set
to the display or idle position, the axis of the magnet
and the core of the electromagnet are aligned with no
torque between the two, so that the rotor reacts to any
mechanical stress on the stator by oscillating or
bouncing and so impairing the display characteristics of
the indicator device.

Various  solutions have been proposed for

overcoming the above drawback. For example, USA Patent
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4.393.362 of staver Company Inc. (corresponding to
Italian Patent 1.148.661) relates to an indicator device
of the aforementioned type featuring a permanent magnet
with North and South poles separated by an angle of
other than 180°. Stop elements are provided between the
rotor and the stator so that, when the disk is set to
the display or idle position, the North and South poles
are not aligned with the electromagnet, and are drawn
towards the electromagnet core.

Such devices, however, are extremely expensive,
due to the complex techniques involved for producing the
permanent magnet.

DISCLOSURE OF INVENTION

It is an object of the present invention to
provide a straightforward, low-cost device designed to
overcome the above drawback typically associated with
known devices.

Acco;ding to the present invention, there is
provided an indicator device comprising:

a stator;

an indicator element fitted to said stator and
rotating about a rotation axis;

an electromagnet having an elongated permanént
magnet core perpendicular to said axis of rotation;

a permanent magnet fitted to said indicator
element and having two poles (North, South) which are
attracted or repelled by said core according to the

magnetization of the same;
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characterized by the fact that the reluctance (R)
of said permanent magnet is asymmetrical in relation to
the magnetic axis (M), so as to define spatially
asymmetrical flux lines in relation to said magnetic
axis (M), and so that the barycenter of the forces of
attraction generated between said magnet and said core
is shifted towards the zone of least reluctance (R).

BRIEF DESCRIPTION OF DRAWINGS

A preferred, non-limiting embodiment of the
present invention will be described by way of exémple
with reference to the accompanying draﬁings, in which:

Fig.l shows a side view of an indicator device in
accordance with the teachings of the present invention;

Fig.2 shows a top plan view of the Fig.l device;

Fig.3 shows a section of the Fig.1 device along
line III-III in Fig.1;

Fig.4 shows a larger-scale view in perspective of

a detail of the Fig.1 device.

BEST MODE FOR CARRYING OUT THE INVENTION

ﬁumber 1 in Fig.s 1 to 3 indicates an indicator
device comprising a U-shaped stator 3 having a
horizontal, substantially rectangular bottom wall 5 from
the shorter sides of which extend upwards two flat
rectangular supports 9, 10 perpendicular to wall 5.

Device 1 also comprises a rotor 13 hinged to the
respective top ends 14, 15 of supports 9, 10, and

rotating about an axis 16 parallel to bottom wall 5.
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More specifically, rotor 13 comprises a flat
circular.disk 17 symmetrical in relation to axis 16 and
integral with a diametrical T rib 19 extending along
disk 17 and which terminates, beyond the edge of disk
17, in two opposite rectangular portions 21, 22 fitted
on the ends with respective pins 24, 25 housed inside
respective holes formed in respective ends 14, 15 of
supporté 9, 10.

Disk 17 presents opposite faces 17a, 17b of
different colours, e.g. black and yellow.

Device 1 also presents a stop device 29 for
limiting rotation of rotor 13 about axis 16 and between
two predetermined angular positions.

Stop device 29 comprises a straight tab 30 located
on one side of axis 16 and extending towards support 10
from a rectangular flange 31 integral with portion 22
and parallel to support 10. Tab 30 is designed to
contact one of two shoulders 33, 34 formed by top end 15
on either éide of axis 16. Shoulders 33, 34 are located
at the same height in relation to bottom wall 5, and
provide for limiting rotation of the rotor to 180° and
between a first display position (Fig.2) wherein tab 30
contacts shoulder 33, and face 17b of disk 17 is
outwards, and a second position (not shown) wherein tab
30 contacts shoulder 34, and disk 17, rotated 180° in
relation to the display position, presents face 17a

outwards.



WO 93/18491 PCT/IT93/00021

10

15

20

25

Rotor 13 comprises a substantially cylindrical,
isotropic permanent magnet 38 fitted to portion 21,
coaxial with axis 16, and extruded from synthetic resin
and ferromagnetic powder.

Stator 3 is fitted with a cylindrical
electromagnet 42 adjacent to support 9 and extending
from bottom wall 5 towards rotor 13. Electromagnet 42
consists of an elongated cylindrical permanent magnet
core 44 wound with an insulated wire coil 46 energized

by d.c. voltage applied to terminals 47. Cylindrical

core 44 is positioned perpendicular to axis 16 with its

top end 50 facing magnet 38. When d.c. voltage is
applied to terminals 47, core 44 is magnetized so as to
form a North or Souph pole at end 50. Polarity inversion
of the voltage at terminals 47, by inverting the current
flow direction in coil 46, provides for inverting the
magnetic polarity of core 44.

With reference to Fig.s 3 and 4, permanent magnet
38 comprises two integral concentric half disks 38a, 38b
having different radii (r1, R2) and arranged side by si-
de along diametrical line (D) in Fig.4.

Magnet 38 is magnetized linearly, and presents
diametrically opposed North and South poles along a
magnetic axis (M) (shown by the arrow in Fig.4) lying on
diametrical line (D). |

By virtue of presenting an asymmetrical structure
in relation to magnefic axis (M) (and diametrical 1line

(D)), magnet 38 generates asymmetrical flux lines (not
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shown) in relation to magnetic axis (M), so that the
magnetic reluctance (R) of magnet 38 is asymmetrical in
relation to diametrical line (D) and magnetic axis (M).

As such, the Dbarycenter of the forces of
attraction generated between magnet 38 and core 44 of
electromagnet 42 is shifted towards the zone of least
reluctance (R), so that a magnetic torque is generated
when the magnetic axis (M) of magnet 38 is aligned with
core 44 of electromagnet 42 (Fig.3), i.e. when magnet 38
is set to the display or idle position. In the diéplay
or idle position, therefore, the mégnetic torque so
generated pushes tab 30 on to shoulder 33 or 34, thus
preventing rotor 3 from oscillating, due to the "lateral
recall® action produced by the magnetic torque.

Indicator device 1 is used as a basic unit on di-
splay boards (not shown) comprising a number of such de-
vices arranged in rows and columns over a flat surface,
with disk 17 facing outwards of the board, so as to form
a matrix by which to display alphanumeric characters.

'The indicator device according to the present
invention therefore provides for overcoming the
drawbacks typical of known devices.

Rotor 3 in fact is stabilized in an extremely
straightforward manner, with no need for special,
complex, high-cost permanent magnets.

To those skilled in the art it will be clear that

changes may be made to the device as described and
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illustrated herein without, however, departing from the

scope of the present invention.

For example, changes may be made to the shape of
permanent magnet 38, which may present, for example,ra
cross section in the form of an irregular polygon, or
edges of any shape, e.g. notched. Permanent magnet 38
may also present one or more internal cavities; may in-
corporate nonferrous, e.g. plastic, elements; and may
present a nonisotropic internal structure with higher
density ferrous powder and synthetic resin portions.

Shoulders 33 and 34 may be located at different
heights in relation to bottom wall 5, so as to determine

and limit rotation of rotor 13 as required.
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CLAIMS

1) An indicator device comprising:

a stator (3);

an indicator element (13) fitted to said stator
(3) and rotating about a rotation axis (16);

an electromagnet (42) having an elongated
permanent magnet core (44) perpendicular to said axis of
rotation (16);

a permanent magnet (38) fitted to said indicator
element (13) and having two poles (Ndrth, South) which
are attracted or repelled by said core (44) according to
the magnetization of the same;

characterized py'the fact that the reluctance (R)
of said permanent magnet (38) is asymmetrical in
relation to the magnetic axis (M), so as to define
spatially asymmetrical flux lines in relation to said
magnetic axis (M), and so that the barycenter of the
forces of attraction generated between said magnet (38)
and séid core (44) is shifted towards the zone of least
reluctance (R).

2) A device as claimed in Claim 1, characterized
by the fact that it comprises stop means (33, 34) on
said stator (3), designed to cooperate with 1locating
means (30) on said indicator element (13); said stop
means (33, 34) defining at 1least one 1limit position
wherein said poles (North, South) of said permanent

magnet (38) are aligned with said core (44), and said
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locating means (30) are pushed on to said stop means
(33, 34).

3) A device as claimed %n Claim 1 or 2,
chéracterized by the fact that the profile of said
permanent magnet (38) is asymmetrical in relation to
said magnetic axis (M).

4) A device as claimed in any one of the foregoing
Claims, characterized by the fact that said permanent
magnet (38) presents a section perpendicular to said
axis of rotation (16) which is asymmetrical in relation
to said magnetic axis (M).

5) A device as claimed in any one of the foregoing
Claims, characterized by the fact that said permanent
magnet (38) is subs?gntially disk-shaped.

6) A device as claimed in Claim 5, characterized
by the fact that said permanent magnet (38) comprises
two integral concentric circular sectors (38a, 38b)
having different radii (r1, R2).

7) A device as claimed in Claim 5 or 6,
characterized by the .fact, that said permanent magnet
(38) comprises two half disks (38a, 38b) connected along
a diametrical line (D) on which said magnetic axis (M)
lies. ~

8) A device as claimed in any one of the foregoing
Claims, characterized by the fact that said indicator
element comprises a flat disk (17) having opposite faces

(17a, 17b) of different colours.
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9) A device as claimed in any one of the foregoing
Claims, characterized by the fact that said permanent
magnet (38) is made of ferromagnetic powder and
synthetic resin.

10) A device as claimed in any one of the
foregoing Claims from 2 to 9, characterized by the fact
that said stop means comprise shoulders (33, 34) on said
stator (3); said locating means comprising a tab (30) on
said indicator element (13).

11) A display board, characterized by the fact
that it comprises a number of indicator devices kl) as
claimed in any one of the foregoing Claims from 1 to 10.

12) An indicator device and display board,
substantially as degcribed and illustrated herein with

reference to the accompanying drawings.
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