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Description

[0001] The invention relates to an electrical switching
element, in particular a relay or switch, comprising a coil
arrangement, an armature which is rotatable about an
axis of rotation and drivable by the coil arrangement, and
a contact arrangement comprising at least one switcha-
ble contact spring, wherein the at least one contact spring
is in the form of a spring pack and is directly connected
to the armature, wherein said spring pack comprises an
overstroke spring and at least one further partial spring,
wherein the overstroke spring is still movable and de-
flectable further in the switching direction after contacting
of the contact regions of the contact arrangement.
[0002] Electrical switching elements in the form of re-
lays or switches are known in the prior art. They have an
electromagnetic drive device in the form of the coil ar-
rangement, which drives the armature about the axis of
rotation in such a way that the armature is rotated by
means of the coil arrangement in an angular range com-
prising at least two switching states. Because of the con-
struction, this is also referred to as a rotating armature.
[0003] For transmitting the rotational movement of the
armature to the contact spring, the prior art solutions have
a coupling element which deflects and switches the
spring element. The coupling element embodied as a
separate component in the prior art requires a brace or
guide so as to transmit the rotational movement of the
armature to the spring element in a suitable manner. This
brace or guide is usually provided by the housing of the
electrical switching element.
[0004] Document US 9,159,515 B2 does, for instance,
disclose a yoke that is provided with a connecting mem-
ber in order to deflect a contact spring. Said contact
spring comprises a movable spring and a contact spring
which are contacted by two pressing members embodied
at the connecting member, the connecting member being
a separate part attached to the armature.
[0005] Document US 4,740,769 A comprises a relay
that includes a spool, or coil, and a yoke next to the spool.
In front of the spool, an armature that activates a contact
spring is accommodated in a contact space positioned
upstream in one of the free sides of the armature. The
contact spring has an initial leg extending straight across
the overall width of the relay and a U-shaped second leg
mounted on the first. The free end of the U-shaped spring
leg operates in conjunction with two reciprocal contact
elements.
[0006] Thus, the prior art solutions have the disadvan-
tage that the construction thereof cannot be implemented
in a space-saving manner.
[0007] The object of the present invention is thus to
create an electrical switching element which is of a space-
saving construction.
[0008] The electrical switching element of the afore-
mentioned type achieves this object in that the at least
one contact spring has a protruding limb which is con-
nected to the armature so as to transmit movement, and

in that the limb is provided on an overstroke spring of a
spring pack. This has the advantage that a coupling el-
ement known in the prior art can be omitted, which re-
duces costs, simplifies assembly and lowers the overall
tolerances.
[0009] The protruding limb is provided on the over-
stroke spring of the contact spring. The contact spring is
in the form of a spring pack which may comprise at least
two partial springs and an overstroke spring. Said over-
stroke spring provides an overstroke of the contact ele-
ment; in other words, the overstroke spring is still mov-
able and deflectable further in the switching direction af-
ter contacting the contact regions, which may be embod-
ied in the form of contact domes on the contact spring
and/or on the fixed contact. As a result of these meas-
ures, unavoidable loss of material of the contact regions
can be compensated, and electrical contact of a movable
contact element of the contact spring and a fixed contact
element can always be ensured.
[0010] In addition, a brace or guide of the coupling el-
ement can be omitted, in such a way that the construction
of the electrical switching element can be simplified, and
said element can also be subjected to functionality tests
or measurements in a partially mounted, i.e. non-final,
state. The solution according to the invention can be fur-
ther improved by the following embodiments, which are
each advantageous per se and can be combined with
one another in any desired manner.
[0011] In one embodiment of the electrical switching
element, the armature has at least one extension which
is elongated to form a lever arm and is connected to the
contact spring. An extension of this type has the advan-
tage that it does not additionally have to be fixed to the
armature, but instead, as a result of the preferably integral
embodiment thereof, is part of the armature.
[0012] Preferably, the extension may be an armature
plate, elongated to form the lever arm, of the armature
which is connected to the contact spring at the lever arm.
[0013] Preferably, merely one extension, for example
in the form of an armature plate, is elongated to form a
lever arm, although it is also possible for the two armature
plates, which enclose a permanent magnet of the arma-
ture, each to be elongated to form a lever arm.
[0014] The armature plate may be elongated on one
or on both sides to form a lever arm in each case. An
elongation on both sides can make it possible to switch
two separate contact springs simultaneously.
[0015] If a plurality of lever arms are provided on one
side of the armature, each of the lever arms may be di-
rectly connected to a separate switchable contact spring
so as to transmit movement.
[0016] In a further advantageous embodiment of the
electrical switching element according to the invention,
the at least one lever arm is orientated substantially par-
allel to the at least one contact spring. This has the ad-
vantage that the electrical switching element can be of a
flat format and be implemented in a space-saving man-
ner. A light and compact or flat format is advantageous
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in particular in automotive engineering.
[0017] Since the at least one contact spring is generally
firmly gripped at one end and deflectable about this fixing
region, the contact spring may, as a result of the bending
thereof, be orientated parallel to the lever arm of the ar-
mature only in portions. A contact spring which is deflect-
ed within the prescribed operating conditions thereof and
is bent should be considered to be parallel to the lever
arm, this being described by the term "substantially".
[0018] A movement-transmitting connection between
the at least one contact spring and the armature is to be
taken as meaning that rotation of the armature in the
switching direction as well as in the counter switching
direction is transmitted to the contact spring. The con-
nection between the contact spring and the armature may
be releasable or non-releasable.
[0019] In a further advantageous embodiment of the
electrical switching element, the contact spring is hooked
into the lever arm. Hooking the contact spring into the
lever arm has the advantage that a connection of this
type does not require further connection elements, such
as screws, nuts or rivets, and the electrical switching el-
ement can be assembled in a simple manner.
[0020] For hooking in, the contact spring may have an
opening in which the lever arm is received at least in
portions. Preferably, in this case the contact spring and
the lever arm are orientated substantially mutually per-
pendicular and the opening is directed in the direction of
the armature. During hooking in, the lever arm can be
received in the opening of the limb by way of a combined
screw-in movement taking place between the lever arm
and the limb. At the start of screwing in, the opening may
be directed in the direction of a hook-shaped end of the
lever arm, and the screw-in movement may combine ro-
tation of the opening of the limb towards the armature
with linear movement of the limb in the direction of the
armature. This relative screw-in movement between the
lever arm and the limb can be achieved by way of move-
ment of the lever arm, movement of the limb or movement
of both elements.
[0021] On the inside thereof, the opening may have
two activation faces, via which a movement of the arma-
ture in the switching direction or counter to the switching
direction, in other words in an opening direction, can be
transmitted to the contact spring.
[0022] The at least one contact spring has a protruding
limb which is connected to the armature so as to transmit
movement. The protruding limb has the advantage that
the electrical switching element can be of a space-saving
and compact construction. The movement of the arma-
ture can thus be transmitted to the at least one contact
spring by means of the protruding limb. The limb may
correspond to an elongated portion of the contact spring.
[0023] Preferably, in a further embodiment of the elec-
trical switching element, the limb protrudes from the con-
tact spring substantially at a right angle. This has the
advantage that the protruding limb preferably moves
along the longitudinal extent thereof and is also subjected

to a load, and additionally the force acting on the contact
spring bears against the contact spring tangentially, and
thus merely in a manner serving to deflect the contact
spring. Components of the force which act along the lon-
gitudinal extent of the contact spring can thus be mini-
mised or completely prevented.
[0024] In a further advantageous embodiment of the
electrical switching element, the protruding limb is con-
nected to the armature at an end positioned distal from
a bending point. The protruding limb thus bridges a dis-
tance between the armature and the contact spring,
which may for example be required for further compo-
nents. For example, it is conceivable that a fixed counter
contact is arranged within the distance bridged by the
limb, and can be contacted by the switchable contact
spring.
[0025] The bending point of the contact spring should
thus be considered to be the point of action of the force
which is transmitted to the limb by the armature and by
means of which the contact spring is moved into the de-
sired switching position.
[0026] The end positioned distal from the bending point
may have an above-described opening into which the
lever arm of the armature can be hooked.
[0027] The bending point may preferably be located
close to an electrical contact region by means of which
the contact spring electrically contacts a fixed contact of
the electrical switching element.
[0028] In a further embodiment of the electrical switch-
ing element according to the invention, at least one
switching direction of the at least one contact spring and
at least one direction of rotation of the armature are po-
sitioned substantially in a common plane orientated per-
pendicular to the axis of rotation. This has the advantage
that the electrical switching element can be embodied
with a small height. In this case, the coil arrangement
and the at least one contact spring are preferably ar-
ranged side by side.
[0029] In a further embodiment, the at least one switch-
ing direction of the at least one contact spring may be
positioned in a plane which differs from the plane of the
at least one direction of rotation of the armature and is
offset parallel thereto along the axis of rotation. In a con-
struction of this type, the coil arrangement and the at
least one contact spring may be arranged superimposed
in a direction extending parallel to the axis of rotation.
[0030] In an embodiment of this type of the electrical
switching element, the limb of the contact spring may
protrude from the contact spring parallel to the axis of
rotation of the armature. However, this embodiment of
the electrical switching element having the contact spring
and coil arrangement arranged one above the other is
unsuitable for larger forces, since orientation of the limb
perpendicular to the switching direction of the contact
spring and perpendicular to the direction of rotation of
the armature introduces transverse forces both into the
contact spring and into the lever arm of the armature,
which forces can compromise the functionality of the
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electrical switching element, for example as a result of
the armature jamming.
[0031] After the contact spring contacts the fixed con-
tact element, the limb can merely deflect the overstroke
spring onwards, whereas when the electrical connection
between the contact spring and the fixed contact element
is being opened, both the overstroke spring and the at
least one further partial spring of the spring pack are de-
flected in the counter switching direction, i.e. in the open-
ing direction. The spring pack may have a directionally
dependent rigidity, which can facilitate releasing the
fused contact regions in the event of the contact regions
of the contact spring and the fixed contact elements being
fused together.
[0032] In a further embodiment of the electrical switch-
ing element, the lever arm has, on the end thereof posi-
tioned distal from the armature, a stop which limits the
movement of the limb away from the armature. This has
the advantage that the movement-transmitting connec-
tion between the lever arm and the limb cannot be re-
leased unintentionally. In a mounting state of the electri-
cal switching element, i.e. in the assembled state, the
lever arm of the armature and the limb of the contact
spring are thus non-releasably interconnected. Only
when the components of the electrical switching element
are disassembled by following the required dismounting
steps can the movement-transmitting connection be-
tween the limb and the lever arm be released. This pref-
erably takes place in that the limb is unhooked from the
lever arm, for which purpose it may be necessary to tilt
the contact spring about the longitudinal axis of the limb.
Tilting of this type generally does not occur during oper-
ation of the electrical switching element, and so the move-
ment-transmitting connection between the lever arm and
the limb is not released in this manner in the assembled
state of the electrical switching element.
[0033] A possible movement of the limb substantially
along the longitudinal extent of the lever arm may also
additionally be limited in a direction towards the armature.
For this purpose, in a further embodiment of the electrical
switching element according to the invention, a further
stop is provided. It limits the movement of the limb to-
wards the armature, and may preferably be arranged be-
tween the stop and the armature.
[0034] Since the movement of the lever arm takes
place on a circular path, the forces transmitted to the limb
may be directed along the lever arm in portions, and in
particular as a function of the angular position of the lever
arm with respect to the axis of rotation. These transverse
forces directed substantially perpendicular to the switch-
ing direction of the contact springs can result in the limb
being displaced or slipping along the lever arm.
[0035] This deflection of the limb can be limited away
from the armature by the stop and towards the armature
by the further stop. Thus, a region of the lever arm be-
tween the stop and the further stop can be received in
the opening of the limb, it being possible for the limb to
have a play between the stop and the further stop of the

lever arm. The play between the stop and the further stop
makes it possible to hook the lever arm into the limb of
the contact spring without a potentially harmful force ef-
fect.
[0036] The stop and/or the further stop may be embod-
ied as an integral part of the lever arm, for example as
an integral tab or bulge, which may extend in a direction
substantially perpendicular to the longitudinal extent of
the lever arm and substantially perpendicular to the lon-
gitudinal extent of the limb.
[0037] The further stop may be an integrally embodied
edge or step of the lever arm, which may likewise extend
perpendicular to the longitudinal extents of the lever arm
and the limb. The stop and/or the further stop further have
the advantage that the force introduced into the spring
element by the lever arm via the limb in an activation
plane can be kept substantially constant. The stops pre-
vent the limb from slipping closer to or further away from
the armature and changing the lever ratio of the lever
arm. Further, the stops ensure that a deflection transmit-
ted to the contact spring by the lever arm is not reduced
by slipping, in such a way that in the open position of the
contact spring a predetermined defined contact distance
can always be ensured.
[0038] In a further embodiment of the electrical switch-
ing element according to the invention, a distance, meas-
ured along the lever arm, between the stop and the further
stop corresponds to two to ten times a thickness of the
limb measured along the longitudinal extent of the lever
arm. A distance selected in this manner between the
stops has the advantage that the limb of the contact
spring can be hooked into the lever arm without a poten-
tially harmful force effect. Further, some play of the
hooked limb makes it possible for transverse forces act-
ing on the armature not to act fully on the armature via
the lever arm, but instead to result at least in part in dis-
placement of the limb. Thus, a limb may for example have
a material thickness of 0.25 mm and the distance be-
tween the stops may be 1 mm. In an embodiment of this
type, the limb hooked into the lever arm has a play of
0.75 mm.
[0039] In a further embodiment of the electrical switch-
ing element, the armature is embodied to be substantially
bistable. The bistable embodiment has the advantage
that there are two states of the armature which are stable
even when the electrical switching element is currentless.
In neither of said states is energy consumed to maintain
the states; it is only switching from one state to the other
that requires electrical energy. In both stable states, a
permanent magnet holds the armature in the switching
state in question.
[0040] Using this construction, a monostable relay can
also be formed in a simple manner, for example using
additional separator plates on the pole faces of the yoke.
The separator plates may act as an air gap in the corre-
sponding switching position, and thus weaken the mag-
net system, making it possible to reset the relay using
the spring force. The stable switching position is main-
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tained using the spring force; the other, unstable switch-
ing position is maintained using the coil energy.
[0041] Hereinafter, the invention is described in great-
er detail with reference to the accompanying drawings
by way of embodiments, which are each advantageous
per se. Identical technical features and technical features
having the same technical effect are provided with the
same reference numerals for the sake of clarity.
[0042] In the drawings:

Fig. 1 shows a prior art electrical switching element;

Fig. 2 is a plan view of a first embodiment of the elec-
trical switching element according to the in-
vention in the open position;

Fig. 3 is a perspective view of the electrical switching
element of Fig. 2;

Fig. 4 gives a further perspective view and detailed
view of the electrical switching element of
Figs. 2 and 3;

Fig. 5 is a perspective view of a second embodiment
of the electrical switching element according
to the invention in the closed position;

Fig. 6 is a plan view of the electrical switching ele-
ment of Fig. 5;

Fig. 7 gives a further perspective view and detailed
view of the electrical switching element of
Figs. 5 and 6;

Fig. 8 is a perspective view of the first embodiment
of the electrical switching element according
to the invention in the closed position;

Fig. 9 is a plan view of the electrical switching ele-
ment of Fig. 8;

Fig. 10 is a further perspective view of the electrical
switching element of Figs. 8 and 9.

[0043] Fig. 1 is a plan view 3 of a prior art electrical
switching element 1. The electrical switching element 1
is embodied as a relay 5 or switch 7 and comprises a coil
arrangement 9 which is arranged in a drive portion 11. A
transmission portion 13 and a contact portion 15 are con-
nected to the drive portion 11.
[0044] The coil arrangement 9 located in the drive por-
tion 11 comprises a coil 17, which is supplied with current
and controlled by control and supply lines 19, and an
armature 21, which is embodied as a rotational armature
23 and is rotatable about an axis of rotation 25.
[0045] The armature 21 has an elongated extension
32, which is elongated to form a lever arm 31. A yoke 22
is concealed in Fig. 1 (see Figs. 2 to 10).

[0046] The elongated extension 32 may be an elon-
gated armature plate 27. Fig. 1 shows two armature
plates 27, of which only the upper armature plate 27 is
visible. A permanent magnet 29 is arranged between the
armature plates 27.
[0047] The extension 32 embodied as an elongated
armature plate 27 thus has a lever arm 31 which is em-
bodied integrally with the armature plate 27 and which
moves together with the armature 21 during the rotation
thereof about the axis of rotation 25.
[0048] The lever arm 31 is connected to a coupling
element 33 so as to transmit movement, in such a way
that a pivoting movement 35 of the lever arm 31 about
the axis of rotation 25 is converted into a linear movement
37 of the coupling element 33. The pivoting movement
comprises a first direction of rotation 35a and a second
direction of rotation 35b.
[0049] The coupling element 33 extends from the drive
portion 11 via the transmission portion 13 into the contact
portion 15, and transmits the pivoting movement 35 of
the lever arm 31 to a contact spring 39 of the contact
portion 15 in the form of a linear movement 37.
[0050] The coupling element 33 is orientated substan-
tially perpendicular to the lever arm 31 and perpendicular
to the contact spring 39. At respective fixing points 41,
the lever arm 31 and contact spring 39 are fixed to the
coupling element 33 so as to transmit movement.
[0051] The contact spring 39 is rigidly connected to a
load contact 45 at a fixing end 43, whereas a free end
47 positioned distal from the fixing end 43 is deflectable
in a switching direction 49 or an opening direction 51 by
means of the coupling element 33.
[0052] The electrical switching element 1 of Fig. 1 is
shown in an open position 53, which is characterised in
that a movable contact element 55 and a fixed contact
element 57 fixed to the further load contact 45 are at a
contact distance 59 from one another.
[0053] The fixed and movable contact elements 55, 57
and the contact spring 39a form a contact arrangement
16.
[0054] Hereinafter, a first embodiment of the electrical
switching element 1 according to the invention is de-
scribed. It is shown in different views in Figs. 2-4 and
8-10, the electrical switching element 1 being in the open
position 53 in Figs. 2-4 and a closed position 61 in Figs.
8-10.
[0055] The electrical switching element 1 according to
the invention likewise comprises a drive portion 11 com-
prising a coil arrangement 9, a transmission portion 13
and a contact portion 15.
[0056] The coil 17 is supplied and actuated via control
and supply lines 19 received in a connecting plug 63.
[0057] The armature 21 of the electrical switching el-
ement 1 according to the invention also has the extension
32 elongated to form the lever arm 31, which performs
the pivoting movement 35 about the axis of rotation 25
together with the armature 21. The armature 21 is en-
closed in portions by the yoke 22. The pivoting movement
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35 is only illustrated in each of Figs. 2, 3 and 9, and is
transferrable to the further figures.
[0058] Fig. 3 additionally shows a pole face of the yoke
22a, on which separator plates for attenuating the mag-
net system can be provided to embody a monostable
electrical switching element. Separator plates and a pos-
sible monostable electrical switching element of this type
are not shown in the figures.
[0059] The electrical switching element 1 according to
the invention also has a contact spring 39, which in the
provided figures is embodied as a spring pack 65. The
spring pack 65 comprises an overstroke spring 39a and
in the embodiment shown two partial springs 39b.
[0060] Likewise, in the electrical switching element 1
according to the invention, the contact spring 39 is ori-
entated substantially parallel to the lever arm 31, the
switching direction 49 and opening direction 51 in the
shown embodiments of the electrical switching element
1 according to the invention being orientated counter to
those of the prior art solution of Fig. 1. Both in the prior
art and in the electrical switching element according to
the invention, the first direction of rotation 35a leads to a
movement of the contact spring in the switching direction
49 and the second direction of rotation 35b leads to a
movement in the opening direction 51.
[0061] The overstroke spring 39a of the electrical
switching element 1 according to the invention comprises
a bending point 67 at which the contact spring 39 is bent
at an angle 69 of substantially 90°, an elongation 71 of
the overstroke spring 39a forming a limb 73 which pro-
trudes from the contact spring 39 at the angle 69.
[0062] The limb 73 is hooked into the lever arm 31 at
the fixing point 41, in such a way that the pivoting move-
ment 35 of the lever arm 31 is transmitted into the linear
movement 37 of the limb 73, which deflects the contact
spring 39 via the bending point 67.
[0063] The electrical switching element 1 according to
the invention thus has no coupling element 33 (see Fig.
1), and so a guide (not described in greater detail in Fig.
1) of the coupling element 33 and the coupling element
33 itself can be omitted. This reduces the accumulated
tolerances of the electrical switching element 1.
[0064] As in the prior art solutions (Fig. 1), the movable
contact element 55 and the fixed contact element 57 are
spaced apart by the contact distance 59 in the open po-
sition 53, in such a way that the load contacts 45 are not
electrically interconnected.
[0065] The first embodiment shown in Figs. 2-4 and
8-10 and the second embodiment of Figs. 5-7 of the elec-
trical switching element 1 according to the invention have
a stop 75, which is arranged on the end of the lever arm
31 distal from the armature 21 and extends away from
the lever arm 31 in a vertical direction 77 (see Fig. 3), i.e.
perpendicular to the switching direction 49 and the open-
ing direction 51.
[0066] The stop 75 is thus orientated perpendicular to
a plane 79 which is spanned by the switching direction
49 and a longitudinal extent 81 of the contact spring 39

or the lever arm 31 and which contains the pivoting move-
ment 35. The plane 79 is only indicated in the region of
the contact spring 39 in Fig. 3.
[0067] The stop 75 of the electrical switching element
1 is embodied as an integral tab 89 in Figs. 2-10.
[0068] The first embodiment shown in Figs. 2-4 and
8-10 of the electrical switching element 1 according to
the invention further has a further stop 83, which can be
seen clearly in an enlargement 85 of Fig. 4. The further
stop 83 shown in the enlargement 85 is embodied as a
step 87, which enlarges the lever arm 31 counter to the
longitudinal extent 81 thereof as seen in the direction of
the armature 21 in a direction counter to the vertical di-
rection 77.
[0069] Between the stop 75 and the further stop 83
there is a distance 91, which is larger than a thickness
93 of the limb 73 measured in the longitudinal extent 81
of the lever arm 31 or the contact spring 39. This is de-
picted in the enlargement 85 of Fig. 4.
[0070] Figs. 5-7 show a second embodiment of the
electrical switching element 1 according to the invention
in the closed position 61.
[0071] The second embodiment differs from the first
embodiment in that the lever arm 31 of the armature 21
does have the stop 75 but no further stop 83 is provided.
[0072] The open position 53 is not shown for the sec-
ond embodiment, but is similar to the open position 53
of the first embodiment of the electrical switching element
1. In the open position 53, a movement of the limb 73
can be limited in the longitudinal direction 81 of the lever
arm 31, but in the event of the armature 21 or the contact
spring 39 being activated in the switching direction 49,
the limb 73 can slip along the lever arm 31 about the
fixing point 41 by a play 95. This is depicted in the en-
largement 85 of Fig. 7.
[0073] Thus, in the second embodiment of the electri-
cal switching element 1 according to the invention, it may
happen that a provided action point 97 of the provided
force 99 exerted on the limb 73 by the armature 21 via
the lever arm 31 is displaced to an actual action point
101, in such a way that the provided force 99 is less than
an actual force 103 which acts on the limb 73. This is
shown in the diagram 105.
[0074] The increased force input into the limb 73 may
be undesirable in its own right, and so it is preferably
possible to fall back on the first embodiment of the elec-
trical switching element 1 according to the invention. The
change in a deflection excursion 107, by which the lever
arm 31 is deflectable in the switching direction 49 or open-
ing direction 51 by way of the associated action point 97,
101, behaves inversely to the change in the force 99,
103. At the provided action point 97, a first deflection
excursion 109 can be achieved, whilst at the actual action
point 101, merely a smaller second deflection excursion
111 can be achieved.
[0075] Further, the limb 73 slipping counter to the lon-
gitudinal extent 81 of the lever arm 31 causes the limb
73 to assume an angle 69 of less than 90° to the contact
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spring 39.
[0076] Figs. 8-10 again show the first embodiment of
the electrical switching element 1 according to the inven-
tion, the limb 73 not having slipped along the lever arm
31 in the direction of the armature 21 in the shown closed
position 61. The limb 73 is positioned on the further stop
83, and thus cannot slip further in the direction of the
armature 21. This is depicted in the enlargement 85 of
Fig. 10.
[0077] However, the fact that the limb 73 is blocked in
the direction of the armature 21 results in a transverse
force 113 being transmitted, which acts on the lever arm
31 from the limb 73 counter to the longitudinal extent 81
of the lever arm. Said force can be transmitted to the axis
of rotation 25 via the lever arm 31 and the armature plate
27.
[0078] In general, neither slipping of the limb nor the
transverse force 113 influences the functionality of the
electrical switching element 1.

Reference numerals

[0079]

1 Electrical switching element
3 Plan view
5 Relay
7 Switch
9 Coil arrangement
11 Drive portion
13 Transmission portion
15 Contact portion
16 Contact arrangement
17 Coil
19 Control and supply lines
21 Armature
22 Yoke
22a Pole face of the yoke
23 Rotating armature
25 Axis of rotation
27 Armature plate
29 Permanent magnet
31 Lever arm
32 Extension
33 Coupling element
35 Pivoting movement
35a First direction of rotation
35b Second direction of rotation
37 Linear movement
39 Contact spring
39a Overstroke spring
39b Partial spring
41 Fixing point
43 Fixing end
45 Load contact
47 Free end
49 Switching direction
51 Opening direction

53 Open position
55 Movable contact element
57 Fixed contact element
59 Contact distance
61 Closed position
63 Connecting plug
65 Spring pack
67 Bending point
69 Angle
71 Elongation
73 Limb
75 Stop
77 Vertical direction
79 Plane
81 Longitudinal extent
83 Further stop
85 Enlargement
87 Step
89 Integral tab
91 Distance
93 Thickness
95 Play
97 Provided action point
99 Provided force
101 Actual action point
103 Actual force
105 Diagram
107 Deflection excursion
109 First deflection excursion
111 Second deflection excursion
113 Transverse force

Claims

1. An electrical switching element (1), in particular a
relay (5) or switch (7), comprising a coil arrangement
(9), an armature (21) which is rotatable about an axis
of rotation (25) and drivable by the coil arrangement
(9), and a contact arrangement (16) comprising at
least one switchable contact spring (39), wherein the
at least one contact spring (39) is in the form of a
spring pack (65) and is directly connected to the ar-
mature (21), wherein said spring pack (65) compris-
es an overstroke spring (39a) and at least one further
partial spring (39b), wherein the overstroke spring
(39a) is still movable and deflectable further in the
switching direction after contacting of the contact re-
gions of the contact arrangement (16), character-
ised in that a protruding limb (73), which is connect-
ed to the armature (21) so as to transmit movement,
is provided on the overstroke spring (39a).

2. The electrical switching element (1) according to
Claim 1 characterised in that the armature (21) has
at least one extension (32) which is elongated to form
a lever arm (31) which is connected to the contact
spring (39).
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3. The electrical switching element (1) according to
Claim 2, characterised in that the lever arm (31) is
orientated substantially parallel to the contact spring
(39).

4. The electrical switching element (1) according to
Claim 2 or Claim 3, characterised in that the contact
spring (39) is hooked into the lever arm (31).

5. The electrical switching element (1) according to any
one of Claims 1 to 4, characterised in that the limb
(73) protrudes from the contact spring (39) substan-
tially at a right angle (69).

6. The electrical switching element (1) according to any
one of Claims 1 to 5, characterised in that the pro-
truding limb (73) is connected to the armature (21)
at an end (47) positioned distal from a bending point
(67).

7. The electrical switching element (1) according to any
one of Claims 1 to 6, characterised in that at least
one switching direction (49, 51) of the at least one
contact spring (39) and at least one direction of ro-
tation (35a, 35b) of the armature (21) are positioned
substantially in a common plane (79) orientated per-
pendicular to the axis of rotation (25).

8. The electrical switching element (1) according to any
one of Claims 1 to 7, characterised in that the lever
arm (31) has, on the end (47) thereof positioned dis-
tal from the armature (21), a stop (75) which limits a
movement of the limb (73) away from the armature
(21).

9. The electrical switching element (1) according to
Claim 8, characterised in that a further stop (83) is
provided, which limits a movement of the limb (73)
towards the armature (21).

10. The electrical switching element (1) according to
Claim 9, characterised in that the further stop (83)
is arranged between the stop (75) and the armature
(21).

11. The electrical switching element (1) according to
Claim 9 or Claim 10, characterised in that a dis-
tance (91), measured along the lever arm (31), be-
tween the stop (75) and the further stop (83) corre-
sponds to two to ten times the thickness (93) of the
limb (73) measured along the longitudinal extent (81)
of the lever arm (31).

12. The electrical switching element (1) according to any
one of Claims 1 to 11, characterised in that the
armature (21) is embodied to be bistable.

Patentansprüche

1. Elektrisches Schaltelement (1), insbesondere ein
Relais (5) oder Schalter (7), das eine Spulenanord-
nung (9), einen Anker (21), der um eine Drehachse
(25) herum gedreht werden und von der Spulenan-
ordnung (9) angetrieben werden kann, sowie eine
Kontaktanordnung (16) umfasst, die wenigstens ei-
ne schaltbare Kontaktfeder (39) umfasst, wobei die
wenigstens eine Kontaktfeder (39) die Form eines
Federpakets (65) hat und direkt mit dem Anker (21)
verbunden ist, das Federpaket (65) eine Überhub-
feder (39a) und wenigstens eine weitere Teilfeder
(39b) umfasst, die Überhubfeder (39a) nach Herstel-
len von Kontakt der Kontaktbereiche der Kontakta-
nordnung (16) weiter in der Schaltrichtung bewegt
und durchgefedert werden kann, dadurch gekenn-
zeichnet, dass an der Überhubfeder (39a) ein vor-
stehender Schenkel (73) vorhanden ist, der zum
Übertragen von Bewegung mit dem Anker (21) ver-
bunden ist.

2. Elektrisches Schaltelement (1) nach Anspruch 1, da-
durch gekennzeichnet, dass der Anker (21) we-
nigstens eine Verlängerung (32) aufweist, die so ver-
längert ist, dass sie einen Hebelarm (31) bildet, der
mit der Kontaktfeder (39) verbunden ist.

3. Elektrisches Schaltelement (1) nach Anspruch 2, da-
durch gekennzeichnet, dass der Hebelarm (31) im
Wesentlichen parallel zu der Kontaktfeder (39) aus-
gerichtet ist.

4. Elektrisches Schaltelement (1) nach Anspruch 2
oder Anspruch 3, dadurch gekennzeichnet, dass
die Kontaktfeder (39) in den Hebelarm (31) einge-
hängt ist.

5. Elektrisches Schaltelement (1) nach einem der An-
sprüche 1 bis 4, dadurch gekennzeichnet, dass
der Schenkel (73) im Wesentlichen in einem rechten
Winkel (69) von der Kontaktfeder (39) vorsteht.

6. Elektrisches Schaltelement (1) nach einem der An-
sprüche 1 bis 5, dadurch gekennzeichnet, dass
der vorstehende Schenkel (73) mit dem Anker (21)
an einem Ende (47) verbunden ist, das vor einem
Biegepunkt (67) positioniert ist.

7. Elektrisches Schaltelement (1) nach einem der An-
sprüche 1 bis 6, dadurch gekennzeichnet, dass
wenigstens eine Schaltrichtung (49, 51) der wenigs-
tens einen Kontaktfeder (39) und wenigstens eine
Drehrichtung (35a, 35b) des Ankers (21) im Wesent-
lichen in einer gemeinsamen Ebene (79) positioniert
sind, die senkrecht zu der Drehachse (25) ausge-
richtet ist.
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8. Elektrisches Schaltelement (1) nach einem der An-
sprüche 1 bis 7, dadurch gekennzeichnet, dass
der Hebelarm (31) an seinem vor dem Anker (21)
positionierten Ende (47) einen Anschlag (75) auf-
weist, der eine Bewegung des Schenkels (73) von
dem Anker (21) weg begrenzt.

9. Elektrisches Schaltelement (1) nach Anspruch 8, da-
durch gekennzeichnet, dass ein weiterer Anschlag
(83) vorhanden ist, der eine Bewegung des Schen-
kels (73) auf den Anker (21) zu begrenzt.

10. Elektrisches Schaltelement (1) nach Anspruch 9, da-
durch gekennzeichnet, dass der weitere Anschlag
(83) zwischen dem Anschlag (75) und dem Anker
(21) angeordnet ist.

11. Elektrisches Schaltelement (1) nach Anspruch 9
oder Anspruch 10, dadurch gekennzeichnet, dass
ein entlang des Hebelarms (31) gemessener Ab-
stand (91) zwischen dem Anschlag (75) und dem
weiteren Anschlag (83) dem Zwei- bis Zehnfachen
der Dicke (93) des Schenkels (73), gemessen ent-
lang der Längsausdehnung (81) des Hebelarms
(31), entspricht.

12. Elektrisches Schaltelement (1) nach einem der An-
sprüche 1 bis 11, dadurch gekennzeichnet, dass
der Anker (21) bistabil ausgeführt ist.

Revendications

1. Elément de commutation électrique (1), en particu-
lier relais (5) ou interrupteur (7), comportant un dis-
positif à bobine (9), une armature (21) pouvant tour-
ner autour d’un axe de rotation (25) et pouvant être
entraîné par le dispositif à bobine (9), et un dispositif
de contact (16) comportant au moins un ressort de
contact (39) commutable, le au moins un ressort de
contact (39) étant réalisé sous la forme d’un paquet
de ressorts (65) et étant relié directement à l’arma-
ture (21), dans lequel le paquet de ressorts (65) com-
prend un ressort de surcourse (39a) et au moins un
autre ressort partiel (39b), le ressort de surcourse
(39a) étant encore mobile et pouvant encore être
dévié dans le sens de la commutation après la mise
en contact des zones de contact du dispositif de con-
tact (16), caractérisé en ce qu’il est prévu sur le
ressort de surcourse (39a) une branche (73) en
saillie, qui est reliée à l’armature (21) de manière à
transmettre le mouvement.

2. Elément de commutation électrique (1) selon la re-
vendication 1, caractérisé en ce que l’armature (21)
présente au moins un prolongement (32) qui est al-
longé pour former un bras de levier (31) qui est relié
au ressort de contact (39).

3. Elément de commutation électrique (1) selon la re-
vendication 2, caractérisé en ce que le bras de le-
vier (31) est orienté sensiblement parallèlement au
ressort de contact (39).

4. Elément de commutation électrique (1) selon la re-
vendication 2 ou la revendication 3, caractérisé en
ce que le ressort de contact (39) est accroché dans
le bras de levier (31).

5. Elément de commutation électrique (1) selon l’une
des revendications 1 à 4, caractérisé en ce que la
branche (73) fait saillie du ressort de contact (39)
sensiblement à angle droit (69).

6. Elément de commutation électrique (1) selon l’une
quelconque des revendications 1 à 5, caractérisé
en ce que la branche saillante (73) est reliée à l’ar-
mature (21) à une extrémité (47) positionnée de ma-
nière distale par rapport à un point de flexion (67).

7. Elément de commutation électrique (1) selon l’une
quelconque des revendications 1 à 6, caractérisé
en ce qu’au moins une direction de commutation
(49, 51) du au moins un ressort de contact (39) et
au moins une direction de rotation (35a, 35b) de l’ar-
mature (21) sont positionné sensiblement dans un
plan commun (79) orienté perpendiculairement à
l’axe de rotation (25).

8. Elément de commutation électrique (1) selon l’une
quelconque des revendications 1 à 7, caractérisé
en ce que le bras de levier (31) présente, à son
extrémité (47) positionnée de manière distale par
rapport à l’armature (21), une butée (75) qui limite
un mouvement du membre (73) s’éloignant de l’ar-
mature (21).

9. Elément de commutation électrique (1) selon la re-
vendication 8, caractérisé en ce qu’il est prévu une
autre butée (83) qui limite un mouvement de la bran-
che (73) vers l’armature (21).

10. Elément de commutation électrique (1) selon la re-
vendication 9, caractérisé en ce que l’autre butée
(83) est disposée entre la butée (75) et l’armature
(21).

11. Elément de commutation électrique (1) selon la re-
vendication 9 ou la revendication 10, caractérisé en
ce qu’une distance (91), mesurée le long du bras
de levier (31), entre la butée (75) et l’autre butée (83)
correspond à deux à dix fois l’épaisseur (93) de la
branche (73) mesurée le long de l’extension longi-
tudinale (81) du bras de levier (31).

12. Elément de commutation électrique (1) selon l’une
quelconque des revendications 1 à 11, caractérisé
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en ce que l’armature (21) est réalisée de manière à
être bistable.
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