
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
84

0 
34

3
B

1
*EP000840343B1*
(11) EP 0 840 343 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
01.10.2003 Bulletin 2003/40

(21) Application number: 97203319.5

(22) Date of filing: 27.10.1997

(51) Int Cl.7: H01H 71/32

(54) Control unit for an electric switch and method for the manufacture thereof

Steuereinheit für einen elektrischen Schalter und Verfahren zu seiner Herstellung

Dispositif de commande pour un interrupteur électrique et procédé pour sa fabrication

(84) Designated Contracting States:
BE DE DK FI FR GB IE NL SE

(30) Priority: 05.11.1996 NL 1004438

(43) Date of publication of application:
06.05.1998 Bulletin 1998/19

(73) Proprietor: Holec Holland N.V.
7550 AA Hengelo (NL)

(72) Inventor: Groenenboom, Maarten
7468 BN Enter (NL)

(74) Representative: van Westenbrugge, Andries et al
Nederlandsch Octrooibureau
P.O. Box 29720
2502 LS The Hague (NL)

(56) References cited:
EP-A- 0 337 900 DE-A- 1 564 531
FR-A- 1 479 460 FR-A- 1 559 815
FR-A- 2 075 891 FR-A- 2 309 031
FR-A- 2 383 518 FR-A- 2 697 670



EP 0 840 343 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention relates to a control unit for an
electric switch, comprising a yoke of magnetic material
which consists of a base part and two legs which extend
at a distance from each other and in the same direction
from the base part, and at right angles thereto, an ar-
mature made of magnetic material which bridges the
free ends of the yoke legs and is movably supported, a
permanent magnet which is fitted in such a way that the
magnetic lines of flux run through the armature and the
yoke, a coil fitted on the yoke, and spring means which
at one side act upon an armature part extending beyond
a yoke leg face which faces away from the other yoke
leg, the armature being able to assume a first position
under the influence of the magnetic field of the perma-
nent magnet, against the spring force of the spring
means, and being able to assume a second position un-
der the influence of the magnetic field created by an
electric current which flows through the coil and exceeds
a preset limit value, whereby at the other side the spring
means act upon a yoke projection extending beyond the
above-mentioned yoke leg face at a distance from the
projecting armature part.
[0002] Such a control unit is known from DE-A-
1.564.531.
[0003] This known control unit can be regarded as a
sensitive electromechanical energy converter which
can be used for controlling the mechanism of an electric
switch or for unlocking the mechanism of an earth leak-
age switch.
[0004] In the non-activated operating state, under the
influence of the permanent magnet, the armature is held
in the first position against the force effect of the spring
means, in which position, for example in the case of an
electric switch, the latter can be moved into the conduct-
ing state by means of the control unit. If the coil fitted on
the yoke is excited by an electric voltage or current, a
magnetic field is created, opposed to the effect of the
magnetic field created in the yoke by the permanent
magnet, with the result that the armature is taken into
its second position, under the influence of said magnetic
field and of the force effect of the spring means. This
occurs if the electric current flowing through the coil ex-
ceeds a preset limit value. As a result of the transition
from the first to the second position of the control unit,
the appropriate switch to be controlled is taken into the
non-conducting state. In practice, this will be the case,
for example, when earth fault currents occur or when a
current to be monitored exceeds a predetermined max-
imum value in an electrical installation.
[0005] For the detection of the above situations, sep-
arate means can be used, for example an electronic
switch designed for this purpose, by means of which the
coil of the control unit can be excited, in order to take
the armature into the second position.
[0006] The object of the invention is to provide a con-
trol unit of the type mentioned in the preamble which is

simple in design and is easy to produce and assemble,
while the limit value to be preset for the electric current
flowing through the coil is accurately defined and/or is
easy to set.
[0007] This object is achieved according to the inven-
tion by the fact that the armature and yoke are made of
a flat sheet of magnetic material.
[0008] This means that no separate measures need
be used for the point of action of the other side of the
spring means. Since the spring means also act at one
side upon the armature and at the other side upon the
yoke, the assembly of the control unit is simple, and the
fully assembled control unit can easily be accommodat-
ed as a whole in a housing.
[0009] The armature and the yoke are made of flat
and plane magnetic conducting material, so that they
can be punched in a simple manner out of a sheet or
strip of high-grade magnetic conducting material. There
is no need for bending, and the accuracy of the punching
simplifies the grinding of the contact faces which is nec-
essary for good functioning. Moreover, the design
makes it possible to grind several yokes or armatures
simultaneously. Owing to the flat construction of the ar-
mature, the latter can also be guided in all directions
through the housing, without the danger of tilting. Fur-
thermore, the choice of the point of action of the spring
on the yoke has the added advantage that during punch-
ing of the yoke the point of action is ready immediately,
and no additional processing step is now necessary.
[0010] Please note that from FR-A-2.383.518 a con-
trol unit is known, comprising an armature and yoke
made of a sheet of magnetic material, however, the yoke
is bended finally.
[0011] In an embodiment of the control unit according
to the invention in which said control unit is accommo-
dated in a housing, a stop for the armature in the second
position is formed by an opposite wall of the housing, i.
e. the wall in the direction of which the end of the arma-
ture is moved from the first position away from the cor-
responding yoke leg to the second position. This means
that no separate stop element is needed, and the arma-
ture will always return to the same initial position again
without further aids, and correct positioning is ensured
[0012] In another embodiment of the control unit ac-
cording to the invention, the point of action of the spring
means on the projecting armature part is situated at a
greater distance from the yoke than the face of the ar-
mature facing away from the yoke. Owing to the fact that
this point of action is placed at a greater distance from
the face of the armature facing away from the yoke, a
relatively flat force-travel characteristic of the spring
means during the movement of the armature from the
first to the second position, and vice versa, is achieved.
[0013] The abovementioned greater distance is pref-
erably obtained by the projecting armature part being
situated at an angle relative to the armature. The advan-
tage achieved here is that the point of action is shifted
without increasing the mass of the armature. This is im-
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portant for reducing the sensitivity to shock.
[0014] In another embodiment of the invention, one
yoke leg is broader than the other and in the direction
of the armature merges into a narrower part, in order to
form an accommodation space for the permanent mag-
net. Owing to the fact that the yoke is punched out of
magnetic sheet material, the design of the yoke can be
selected to a large degree as desired. This means that
it is simple to adapt the accommodation space for the
permanent magnet to the dimensions of said magnet.
Moreover, the limit value of the current flowing through
the coil of the control unit can be defined accurately by
said accommodation space being dimensioned in such
a way that the permanent magnet can be slid towards
and away from the narrowed leg, in order to make an
accurate fine adjustment of the abovementioned limit
value.
[0015] In an embodiment of the invention which is
preferably used, at the armature end which can be
moved away from the corresponding yoke leg the mag-
netically effective surface of said armature is limited in
the lengthwise and breadthwise direction of the arma-
ture in such a way that said surface corresponds to the
end surface of the corresponding yoke leg facing the ar-
mature. The result of this is that when the armature end
is being moved away from the corresponding yoke leg
the magnetic lines of flux fan out less rapidly, so that the
control unit is less sensitive as regards air gaps. This is
particularly important when corrosion-resistant layers
are being applied to the pole surfaces of the yoke, in
connection with their thickness(es).
[0016] This limitation is preferably achieved by pro-
viding the armature at the side facing the yoke legs with
a recess which is situated between the yoke legs and
adjoins the yoke leg away from which the armature can
be moved.
[0017] The invention further relates to a method for
manufacturing the control unit described above, in
which the armature and the yoke are punched out of a
sheet of magnetic conducting material, the armature,
the yoke, the coil and the permanent magnet are assem-
bled, the spring means are attached to the armature and
the yoke, and in which the entire assembly of armature,
yoke, coil, magnet and spring means is fitted in the hous-
ing, and the housing cover is fixed on the housing.
[0018] The invention will be explained in greater detail
below with reference to the drawing. In the drawings:

Fig. 1 shows a section through an embodiment of
the control unit according to the invention;
Fig. 2 shows a section through a preferred embod-
iment of the control unit according to the invention;
and
Fig. 3 shows a perspective view of an embodiment
of the control unit according to the invention, with
disassembled parts.

[0019] The embodiment of the control unit 1 according

to the invention shown in Fig. 1 is accommodated in a
housing 2 and comprises a yoke 3 and an armature 4.
The yoke 3 is substantially U-shaped and consists of a
base part 5 and two yoke legs 6, 7. The armature 4 bridg-
es the yoke legs 6 and 7 and is rotatable in the direction
of the arrow P about the pivot point 8.
[0020] A coil 9 is fitted around the yoke leg 6, to which
coil an electric current can be supplied by connecting
an electric voltage thereto.
[0021] The control unit also comprises a spring 10,
one end of which is attached to an armature part 11,
while the other end of the spring 10 is attached to the
yoke projection 12. The magnetic field created by the
electric current flowing through the coil 9 is oriented in
such a way that the force on the armature created by
the magnetic field and the spring force of the spring 10
exerted thereon interact in order to make the armature
pivot in the direction of the arrow P about the pivot point
8.
[0022] A permanent magnet 13 is also present, the
lines of flux of which magnet run through the armature
and yoke, which lines of flux are, however, directed in
the opposite direction to that of the magnetic lines of flux
which are created by the electric current flowing through
the coil 9.
[0023] If no current is flowing through the coil 9, the
armature 4 is pressed by the permanent magnet 13
against the spring force of the spring 10 onto the end
faces of the yoke legs 6 and 7, and said armature is
therefore situated in a first position. However, as soon
as the electric current flowing through the coil 9 exceeds
a preset limit value, the armature 4 is pivoted in the di-
rection of the arrow P about the pivot point 8, in which
case the spring force of the spring 10 and the magnetic
field created by the current interact in an opposing man-
ner to the influence of the permanent magnet 13 upon
the armature 4. The armature 4 then goes into its second
position, in which the control pin 14 is driven in the up-
ward direction, in order to take the mechanism of a con-
trollable switch (not shown), for example an overflow
switch or earth leakage switch, into a predetermined po-
sition.
[0024] The yoke 3 and the armature 4 are preferable
punched out of a sheet or strip of high-grade conducting
magnetic material. Owing to the fact that during the
punching the yoke 3 is directly provided with a projection
12 which serves as a point of action, the control unit can
be placed as a whole in the housing 2 after said control
unit has been assembled, i.e. after the coil 9 and the
permanent magnet 13 have been fitted on the yoke and
the armature 4 has been placed on the end faces of the
yoke legs 6 and 7, and after the spring 10 has been
placed in position. The manufacture and assembly of
the control unit are thus very simple, while both prior to
and after the placing of the control unit in the housing
said control unit can be accurately set as regards the
preset limit value for the electric current flowing through
the coil. Said limit value can be set by suitably choosing

3 4



EP 0 840 343 B1

4

5

10

15

20

25

30

35

40

45

50

55

the spring characteristic and the spring force of the
spring 10 in the first position of the armature 4. An alter-
native setting of the above limit value can be made by
grinding the face 15 of the yoke leg 7, so that the gap
between magnet 13 and the armature 4 can be set ac-
curately, while the abovementioned limit value can also
be set by sliding the permanent magnet 13 away from
and towards the narrowed part 16 of the yoke leg 7. The
permanent magnet 13 can be fixed on the face 15 of the
yoke leg 7 by means of an adhesive. However, if the
permanent magnet 13 is placed loose on the face 15 of
the yoke leg 7, the housing 2 can be provided with stops
(not shown) which prevent the permanent magnet 13
from moving when electric current is being supplied to
the coil 9 and when shocks occur.
[0025] The dimensions of the armature and the hous-
ing are preferably selected in such a way that in the sec-
ond position a stop is formed by the opposite wall 17 of
the housing, so that a separate stop need not be used.
[0026] In Fig. 3 the embodiment of the invention is
shown in the form of loose parts. The yoke 3 consists of
a base part 5 and the yoke legs 6 and 7. The yoke leg
7 has a narrowed end 16 for forming an accommodation
space for the magnet 13. At the left-hand side the yoke
3 is also provided with a yoke projection 12.
[0027] The armature 4 with the armature part 11 serv-
ing as the point of action and the yoke 3 in the described
form are punched out of a sheet or strip of high-grade
magnetic conducting material. There is therefore no
need for deformation, for example by bending. The pre-
cision of the punching further simplifies the grinding of
the contact faces between armature and yoke and be-
tween magnet and yoke, which is necessary for good
functioning. Moreover, the design makes it possible to
grind several yokes or armatures simultaneously. Owing
to the flat construction of the control unit, the armature
can be guided in a simple manner in all directions
through guide corrugations (not shown) of the housing,
without danger of tilting. The previously manufactured
coil 9 is placed on the yoke leg 6 of the finished yoke,
and the magnet 13 is fitted in the accommodation space
designed for it and held securely on the yoke by the
magnetic field thereby created. The armature 4 is then
placed on the end faces of the yoke leg 6 and of the
narrowed end part 16 of the yoke leg 7.
[0028] The control unit assembled in this way can be
set without further aids, while the armature 4 pivots on
the pivot point 8 during the setting action (see Fig. 1).
During the resetting, owing to the resetting force, which
corresponds to the difference between the couple cre-
ated by the permanent magnet and the couple produced
by the spring, and the bearing friction thereby caused,
a clean roll-off of the armature 4 is achieved, taking the
end of the armature 4 clear of the stop. Furthermore, the
position of the point of action of the spring force on the
armature is determined in such a way that the couple
caused by the spring remains accurately constant.
[0029] The assembled control unit is then placed in

the housing 2, after the control pin 14 has been inserted
in the hole intended for it in the wall of the housing 2.
The cover 22 is subsequently fixed on the housing. All
in all, the manufacture and assembly of the control unit
with the housing 2 is greatly simplified.
[0030] As an alternative to the tension spring 10 de-
scribed above, a compression spring can also be used,
which spring acts upon points of armature 4 and yoke 5
to be specified further.
[0031] Fig. 2 shows a further embodiment of the con-
trol unit according to the invention.
[0032] The point of action 18 of the spring 10 in this
embodiment is moved much higher up, i.e. the point of
action 18 is situated much higher up than the pivot point
8 of the armature 4. Moving the point of action 18 of the
spring 10 up means that the force-travel characteristic
of the spring in the control process (tripping) is flatter.
[0033] Said point of action is preferably placed further
up without increasing the mass of the armature. The lat-
ter is of importance for better shock resistance of the
control unit. In the case of the embodiment shown in Fig.
2 the point of action 18 is advantageously and simply
produced by the armature part 11 of the armature 4 be-
ing situated at an angle relative to the armature 4.
[0034] Moreover, in the embodiment of Fig. 2 at the
armature end 20 the magnetically effective surface of
the armature end is limited in such a way in the length-
wise and breadthwise direction of the armature 4 that
said surface corresponds to the end face of the yoke leg
7 facing the armature, in particular the narrowed end
part 16 of the yoke leg 7. This limitation is achieved in
a simple way by providing the armature with a recess
21 which adjoins the narrowed end part 16 of the yoke
leg 7. The result of the pole shoe thus formed is that the
magnetic lines of flux do not fan out as rapidly when the
armature 4 is taken into its second position, so that the
control unit is more tolerant as regards air gaps. This is
important in particular when corrosion-resistant cover-
ing layers are being applied to the pole faces, in con-
nection with the thickness(es) thereof.

Claims

1. Control unit for an electric switch, comprising a yoke
(3) of magnetic material which consists of a base
part (5) and two legs (6, 7) which extend at a dis-
tance from each other and in the same direction
from the base part (5), and at right angles thereto,
an armature (4) made of magnetic material which
bridges the free ends of the yoke legs (6, 7) and is
movably supported, a permanent magnet (13)
which is fitted in such a way that the magnetic lines
of flux run through the armature (4) and the yoke
(3), a coil (9) fitted on the yoke (3), and spring
means (10) which at one side act upon an armature
part (11) extending beyond a yoke leg face which
faces away from the other yoke leg, the armature
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(4) assuming a first position under the influence of
the magnetic field of the permanent magnet (13),
against the spring force of the spring means (10),
and being able to assume a second position under
the influence of the magnetic field created by an
electric current which flows through the coil (9) and
exceeds a preset limit value, whereby at the other
side the spring means (10) act upon a yoke projec-
tion (12) extending beyond the above-mentioned
yoke leg face at a distance from the projecting ar-
mature part (11), characterized in that the arma-
ture (4) and yoke are made of a flat sheet of mag-
netic material.

2. Control unit according to Claim 1, provided with a
housing, characterized in that armature (14) and
housing (2) are dimensioned in such a way that a
stop for the armature in the second position is
formed by an opposite wall (17) of the housing.

3. Control unit according to Claim 1 or 2, character-
ized in that the point of action of the spring means
(10) on the projecting armature part (11) is situated
at a greater distance from the yoke than the face of
the armature (4) facing away from the yoke (3).

4. Control unit according to Claim 3, characterized in
that the projecting armature part (11) is situated at
an angle relative to the armature (4).

5. Control unit according to Claim 1, 2, 3 or 4, char-
acterized in that one yoke leg (7) is broader than
the other yoke leg (6) and in the direction of the ar-
mature merges into a narrower part (16), in order to
form an accommodation space for the permanent
magnet (13).

6. Control unit according to Claim 5, characterized in
that the permanent magnet (13) can be slid towards
and away from the narrowed leg (16).

7. Control unit according to one of the preceding
claims, characterized in that at the armature end
(20) which can be moved away from the corre-
sponding yoke leg (7) the magnetically effective sur-
face of the armature (4) is limited in the lengthwise
and breadthwise direction of the armature in such
a way that said surface corresponds to the end sur-
face of the corresponding yoke leg (7) facing the
armature.

8. Control unit according to Claim 6, characterized in
that the armature (4) at the side facing the yoke legs
(6, 7) is provided with a recess (21) which is situated
between the yoke legs (6, 7) and adjoins the yoke
leg (7) away from which the armature (4) can be
moved.

9. Method for manufacturing the control unit according
to one of the preceding claims, in which the arma-
ture (4) and the yoke (3) are punched out of a sheet
of magnetic conducting material, the armature (4),
the yoke (3), the coil (9) and the permanent magnet
(13) are assembled, the spring means (10) are at-
tached to the armature (4) and yoke (3), and the
entire assembly of armature (4), yoke (3), coil (9),
magnet (13) and spring means (10) is fitted in the
housing (2), and the housing cover is fixed on the
housing.

Patentansprüche

1. Steuereinheit für einen elektrischen Schalter mit ei-
nem Joch (3) aus magnetischem Material, welches
ein Basisteil (5) und zwei in gegenseitigem Abstand
in gleicher Richtung vom Basistei1 (5) rechtwinklig
wegragende Schenkel (6,7) hat, ferner mit einem
Anker (4) aus Magnetmaterial, welcher die freien
Enden der Jochschenkel (6 und 7) überbrückt und
beweglich gelagert ist, mit einem Permanentma-
gnet (13), welcher derart angebracht ist, dass die
magnetischen Flusslinien durch den Anker (4) und
das Joch (3) verlaufen, mit einer auf dem Joch (3)
sitzenden Spule (9) und einer Federeinrichtung
(10), welche auf einer Seite auf einen Ankerteil (11)
einwirkt, der über eine Jochschenkelfläche ragt, die
von dem anderen Jochschenkel wegweist, wobei
der Anker (4) unter Einfluss des Magnetfeldes des
Permanentmagneten (13) gegen die Kraft der Pe-
dereinrichtung (10) eine erste Position einnimmt
und unter Einfluss des Magnetfeldes, das von ei-
nem Strom erzeugt wird, der durch die Spule (9)
fließt und einen vorbestimmten Wert überschreitet,
eine zweite Position einnehmen kann, wobei die an-
dere Seite der Federeinrichtung (10) an einem
Jochvorsprung (12) angreift, der in einem Abstand
von dem vorspringenden Ankerteil (11) über die
oben erwähnte Jochschenkelfläche ragt, dadurch
gekennzeichnet, dass der Anker (4) und das Joch
aus einem flachen Blech magnetischen Materials
bestehen.

2. Steuereinheit nach Anspruch 1 mit einem Gehäuse,
dadurch gekennzeichnet, dass der Anker (4) und
das Gehäuse (2) derartige Abmessungen haben,
dass eine gegenüberliegende Wand (17) des Ge-
häuses einen Anschlag für den Anker in dessen
zweiter Position bildet.

3. Steuereinheit nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass der Angriffspunkt der Feder-
einrichtung (10) an dem vorspringenden Ankerteil
(11) in einem größeren Abstand vom Joch liegt als
die vom Joch (3) wegweisende Fläche des Ankers
(4),
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4. Steuereinheit nach Anspruch 3, dadurch gekenn-
zeichnet, dass der vorspringende Ankerteil (11)
unter einem Winkel zum Anker (4) verläuft.

5. Steuereinheit nach Anspruch 1, 2, 3 oder 4, da-
durch gekennzeichnet, dass ein Jochschenkel (7)
breiter als der andere Jochschenkel (6) ist und in
Ankerrichtung in einen schmaleren Teil (16) über-
geht, um einen Aufnahmeraum für den Permament-
magnet zu bilden.

6. Steuereinheit nach Anspruch 5, dadurch gekenn-
zeichnet, dass der Permanentmagnet (13) in Rich-
tung auf den verschmälerten Schenkel (13) und
weg von ihm verschiebbar ist.

7. Steuereinheit nach einem der vorstehenden An-
sprüche, daducah gekennzeichnet, dass an dem-
jenigen Ankerende (20), welches von dem zugehö-
rigen Jochschenkel (7) wegbewegbar ist, die ma-
gnetisch wirksame Oberfläche des Ankers (4) in
Längs- und Breitenrichtung des Ankers derart be-
grenzt ist, dass diese Oberfläche der Endoberfla-
che des dem Anker gegenüberliegenden entspre-
chenden Jochschenkels (7) entspricht.

8. Steuereinheit nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Anker (4) an der den Joch-
schenkeln (6,7) zugewandten Seite mit einer Aus-
nehmung (21) zwischen den Jochschenkeln (6,7)
versehen ist, welche an denjenigen Jochschenkel
(7) angrenzt, von welchem der Anker (4) wegbe-
wegbar ist.

9. Verfahren zur Herstellung der Steuereinheit nach -
einem der vorstehenden Ansprüche, wobei der An-
ker (4) und das Joch (3) aus einem Blech magne-
tisch leitenden Materials ausgestanzt werden, der
Anker (4), das Joch (3), die Spule (9) und der Per-
manentmagnet (13) zusammengebaut werden, die
Federeinrichtung (10) an dem Anker (4) und dem
Joch (3) angebracht wird und die gesamte Bauein-
heit aus Anker (4), Joch (3), Spule (9), Magnet (13)
und Federeinrichtung (10) in das Gehäuse (2) ein-
gesetzt wird und der Gehausedeckel am Gehäuse
befestigt wird.

Revendications

1. Unité de commande pour un commutateur électri-
que, comprenant une culasse (3) en matériau ma-
gnétique qui est constituée par une partie de base
(5) et deux pattes (6, 7) qui s'étendent à une certai-
ne distance l'une de l'autre et dans la même direc-
tion à partir de la partie de base (5), et à angle droit
par rapport à celle-ci, une palette (4) réalisée en
matériau magnétique qui ponte les extrémités libres

des pattes de culasse (6, 7) et qui est supportée de
façon à pouvoir se déplacer, un aimant permanent
(13) qui est disposé de telle sorte que les lignes de
flux magnétiques s'étendent à travers la palette (4)
et la culasse (3), un enroulement (9) disposé sur la
culasse (3), et des moyens formant ressort (10),
qui, d'un côté, agissent sur une partie de palette (11)
s'étendant au-delà d'une face de patte de culasse
qui est dirigée à l'opposé de l'autre patte de culasse,
la palette (4) prenant une première position sous
l'influence du champ magnétique de l'aimant per-
manent (13), à l'encontre de la force d'élasticité des
moyens formant ressort (10), et étant susceptible
de prendre une deuxième position sous l'influence
du champ magnétique créé par un courant électri-
que qui circule à travers l'enroulement (9) et dépas-
se une valeur limite pré-établie, grâce à quoi, de
l'autre côté, les moyens formant ressort (10) agis-
sent sur une saillie de culasse (12) s'étendant au-
delà de la face de patte de culasse mentionnée ci-
dessus à une certaine distance de la partie de pa-
lette saillante (11), caractérisée en ce que la pa-
lette (4) et la culasse sont constituées par une
feuille de matériau magnétique plate.

2. Unité de commande selon la revendication 1, munie
d'un boîtier, caractérisée en ce que la palette (14)
et le boîtier (2) sont dimensionnés de telle sorte
qu'un arrêt pour la palette dans la deuxième posi-
tion soit formé par une paroi opposée (17) du boî-
tier.

3. Unité de commande selon la revendication 1 ou 2,
caractérisée en ce que le point d'action des
moyens formant ressort (10) sur la partie de palette
saillante (11) est situé à une plus grande distance
de la culasse que la face de la palette (4) dirigée à
l'opposé de la culasse (3).

4. Unité de commande selon la revendication 3, ca-
ractérisée en ce que la partie de palette saillante
(11) est située à un certain angle par rapport à la
palette (4).

5. Unité de commande selon la revendication 1, 2, 3
ou 4, caractérisée en ce qu'une patte de culasse
(7) est plus large que l'autre patte de culasse (6) et
dans la direction de la palette se fond en une partie
plus étroite (16), de façon à former un espace de
réception pour l'aimant permanent (13).

6. Unité de commande selon la revendication 5, ca-
ractérisée en ce que l'on peut faire coulisser
l'aimant permanent (13) en direction de la patte ré-
trécie (16) et de façon à l'éloigner de celle-ci.

7. Unité de commande selon l'une des revendications
précédentes, caractérisée en ce qu'à l'extrémité

9 10



EP 0 840 343 B1

7

5

10

15

20

25

30

35

40

45

50

55

de palette (20) qui peut être éloignée de la patte de
culasse correspondante (7), la surface magnéti-
quement efficace de la palette (4) est limitée dans
la direction de la longueur et de la largeur de la pa-
lette de telle sorte que ladite surface corresponde
à la surface d'extrémité de la patte de palette cor-
respondante (7) faisant face à la palette.

8. Unité de commande selon la revendication 6, ca-
ractérisée en ce que la palette (4) du côté faisant
face aux pattes de culasse (6, 7) est munie d'une
cavité (21) qui est située entre les pattes de culasse
(6, 7) et rejoint la patte de culasse (7) à l'écart de
laquelle la palette (4) peut être déplacée.

9. Procédé pour fabriquer l'unité de commande selon
l'une des revendications précédentes, dans lequel
la palette (4) et la culasse (3) sont matricées à partir
d'une feuille de matériau magnétiquement conduc-
teur, la palette (4), la culasse (3), l'enroulement (9)
et l'aimant permanent (13) sont assemblés, les
moyens formant ressort (10) sont fixés à la palette
(4) et à la culasse (3), et la totalité de l'ensemble
comprenant la palette (4), la culasse (3), l'enroule-
ment (9), l'aimant (13) et les moyens formant res-
sort (10) est fixé dans le boîtier (2), et le capot de
boîtier est fixé sur le boîtier.
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