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(54) Rotary switching element

(57) A rotary switching element, comprises
a membrane switch having a generally annular active
area, said membrane switch comprising a plurality of
dead regions along said active area where activation of
the membrane switch is prevented,
an actuating element mounted for rotation on said mem-
brane switch, said actuating element for locally activat-
ing said membrane switch, and

a mechanical step limiter associated to said actuating
element, said step limiter for defining two alternating
sets of activation and stand-by positions for said actu-
ating element along a rotational travel path of said ac-
tuating element and for biasing said actuating element
into one of said stand-by positions where said actuating
element is associated to one of the dead regions of said
membrane switch.
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Description

Introduction

[0001] The present invention relates to a rotary
switching element and more specifically to a pulse gen-
erating rotary switch having a reduced integration
height.
[0002] Rotary switching devices or pulse generating
rotary switches are used in cursor control devices for
interactive, display oriented electronic systems wherein
a display cursor is movable about the screen of the de-
vice by means of the cursor control device. These
switches generate electrical signals corresponding to
the position or the movement of a movable body and the
so generated electrical signals or pulses are used to
move the cursor on the display screen.
[0003] Various types of rotary switches are known in
the art. Such rotary switches are based e.g. on the out-
put signal of rotary potentiometers or on the output of
optical encoders. These switches mostly suffer from a
bulky construction and are accordingly not suitable for
the integration into flat switch panels.
[0004] Today automotive vehicles are more and more
equipped with menu controlled interfaces for controlling
e.g. the air-conditioning system, the car hi-fi compo-
nents, the navigation system, the car phone, etc. The
control of these menu-controlled interfaces is performed
by rotary switching elements, which are commonly
mounted on the vehicle dashboard or on the console
between the front seats. The space available for inte-
gration of such electrical components is however ex-
tremely reduced so that the above-mentioned classical
rotary switching devices are very difficult to integrate.

Object of the invention

[0005] It is accordingly an object of the present inven-
tion to provide an improved rotary switching element.

General description of the invention

[0006] In order to overcome the abovementioned
problems, the present invention proposes a rotary
switching element, comprising
a membrane switch having a generally annular active
area, said membrane switch comprising a plurality of
dead regions along said active area where activation of
the membrane switch is prevented,
an actuating element mounted for rotation on said mem-
brane switch, said actuating element for locally activat-
ing said membrane switch, and
a mechanical step limiter associated to said actuating
element, said step limiter for defining two alternating
sets of activation and stand-by positions for said actu-
ating element along a rotational travel path of said ac-
tuating element and for biasing said actuating element
into one of said stand-by positions where said actuating

element is associated to one of the dead regions of said
membrane switch.
[0007] Membrane switches are known for providing
electrical switching functions in a reliable, compact
package. Membrane switches typically have a flexible
plastic membrane layer normally separated from a sub-
strate by a nonconductive spacer. Openings in the spac-
er permit a user to push the membrane through the
spacer, bringing facing electrical contacts on the internal
surfaces of the membrane and substrate into contact
with one another, thereby closing a switch. The natural
resilience of the membrane returns the membrane to its
spaced position upon removal of the actuating force.
[0008] Membrane switches offer a very slim profile,
low weight and economical assembly. With these prop-
erties, the membrane switches are of course just right
for the construction of rotary switching elements having
a very small constructional bulkiness. In fact, the very
slim form of the membrane switches enables the con-
struction of compact rotary switches having a reduced
fitting height, i.e. compact rotary switches having a small
thickness and accordingly requiring very small fitting
depth. The rotary switching element of the present in-
vention is accordingly very well suited for the integration
into flat switch panels and in particular into the operation
panel of an automotive vehicle.
[0009] It should be noted, that the membrane switch-
es are very flexible, which enables an integration of the
membrane switches into curved surfaces. With this
property, the rotary switching element of the present in-
vention offers an increased flexibility regarding the
choice of the fitting space, especially for the integration
into a curved surface of the console between the front
seats of an automotive vehicle.
[0010] An ongoing problem in membrane switches
has been providing feedback to a user of switch actua-
tion. Since the membrane travel to closure is very small
users usually cannot tell when they have actuated a
switch unless there is something to indicate to them that
closure has occurred. The present invention addresses
this problem by providing the mechanical step limiter,
which provides tactile feedback as the actuating ele-
ment is rotated between activation and stand-by posi-
tions.
[0011] The step limiter of the present invention en-
sures a supplemental function of biasing the actuating
element into one of the stand-by positions where the ac-
tuating element is associated to one of the dead regions
of said membrane switch. It follows that, when the rotary
switching element of the present invention is not oper-
ated, the actuating element is always located in a dead
region of the membrane switch and accordingly the ro-
tary switching element is "open". This means that elec-
trode structures of the membrane switch are not electri-
cally contacted and no current flows through the rotary
switching element. Hence the rotary switching element
of the present invention is usually idle and problems due
to constant current flow, such as drift phenomena over
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time, may not occur.
[0012] As a further advantage of the rotary switching
element being normally "open", the rotary switching el-
ement of the present invention may be connected in par-
allel with other keys or switching elements of a common
operating panel, so as to reduce the total number of
wires necessary to connect the operating panel to a con-
trol unit for processing the signals from the different de-
vices. The rotary switching element may e.g. be con-
nected in parallel with a keyboard having a number of
individual keys.
[0013] In a first preferred embodiment of the rotary
switching element of the present invention, the mem-
brane switch comprises a first carrier foil and a second
carrier foil arranged at a certain distance from each oth-
er by means of a spacer, wherein said spacer comprises
at least one cut-out which defines said active area of the
switching element. The membrane switch further com-
prises a set of electrode structures being arranged in
the active area of the membrane switch between the first
and second carrier foils so as to define at least one pair
of spaced switch contacts. In this case, at least one of
said dead regions of said membrane switch is defined
by a patch of dielectric material applied onto at least one
of said electrode structures. The patch of dielectric or
insulating material prevents the electrode structures
from being brought into electrically conductive relation-
ship in the region of the dielectric patch. It follows that
no contact signal is generated at the output terminals of
the membrane switch when said actuating element is
located in the region of the dielectric patch.
[0014] In a second preferred embodiment, the mem-
brane switch comprises a first carrier foil and a second
carrier foil arranged at a certain distance from each oth-
er by means of a spacer, wherein said spacer comprises
at least one cut-out which defines said active area of the
switching element. A set of electrode structures is ar-
ranged in said active area of said membrane switch in
a spaced relationship on said first carrier foil. The mem-
brane switch further comprises a shunt element com-
prising a number of shunt patches made of electrically
conductive material, said shunt patches being arranged
in said active area of said membrane switch on said sec-
ond carrier foil, said shunt patches for establishing an
electrical contact between said eletrode structures
when said carrier foils are pressed together. In this em-
bodiment, the dead regions may be defined if at least
two of said shunt patches are arranged at a certain dis-
tance from each other so as to define at least one of said
dead regions there between.
[0015] In this embodiment, activation of the mem-
brane switch is only possible on those regions, where a
shunt patch is arranged on the second carrier foil for
establishing an electrical contact between the electrode
structures on the first carrier foil. It follows that a pres-
sure acting on the membrane switch in a region where
no shunt patch is located, i.e. between two patches,
does not result in an established electrical contact be-

tween the two electrode structures and accordingly no
contact signal is generated at the output terminals of the
membrane switch.
[0016] It should be noted that in this embodiment of
the invention, the rotary switching element may further
comprise a patch of dielelectric material arranged be-
tween said at least two spaced shunt patches. Such a
patch of dielectric material may prevent the carrier foils
from being bent at these locations, thus preventing an
undesired contacting of the electrode structures in the
immediate vicinity of the dead zone.
[0017] In a further preferred embodiment of the rotary
switching element, said membrane switch comprises a
first carrier foil and a second carrier foil, said first and
second carrier foil being arranged at a certain distance
from each other by means of a spacer, wherein said
spacer comprises at least one cut-out which defines
said active area of the switching element. A first elec-
trode structure comprises a plurality of first conductors,
which arranged side by side on the first carrier foil so as
to extend at least partially through said active area, said
first connectors being interconnected by a first connec-
tion line. A second electrode structure comprises a plu-
rality of second conductors, which are arranged side by
side in alternation with said first conductors on said first
carrier foil so as to extend at least partially through said
active area, said second conductors being interconnect-
ed by a bleeder resistor. A shunt element is arranged in
the active area of the membrane switch in facing rela-
tionship with said first and second conductors on said
second carrier foil.
[0018] The second conductors in this embodiment are
interconnected by means of a bleeder resistor, which
may comprise a series of discrete resistors or an ex-
tended film resistor or the like. The second conductors
are connected to the bleeder resistor in a voltage divider
arrangement at different locations thereof, such that
when a voltage difference is applied on the terminals of
the bleeder resistor, each second conductor is supplied
with a specific voltage depending on its position on the
bleeder resistor. If the membrane switch is activated in
one of the activation zones, the respective second con-
ductor arranged in this activation zone are brought into
conducting relationship with the first conductors ar-
ranged in the activation zone.
[0019] As a result, a voltage depending on the posi-
tion of the second conductor may be measured on the
terminal of the fist connection line. The voltage on the
terminal of the first connection line is thus an indicator
for the position of the respective second conductor on
the bleeder resistance and accordingly an indicator for
the location of the respective activation zone with re-
spect to the active area of the membrane switch.
[0020] Furthermore, as the actuating element is
moved along the active area, the actuating element ac-
tivates the membrane switch subsequently in different
activation regions of the switch. Since each of these
subsequently activated activation regions produces a
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specific response voltage on the terminal of the first con-
nection line, the direction of rotation of the actuating el-
ement can be unambiguously determined from the volt-
age signal on the terminal of the first connection line.
[0021] In an alternative embodiment of the rotary
switching element, said membrane switch comprises a
first carrier foil and a second carrier foil, said first and
second carrier foil being arranged at a certain distance
from each other by means of a spacer, wherein said
spacer comprises at least one cut-out which defines
said active area of the switching element. A electrode
structure comprises a plurality of first conductors, which
are arranged side by side on said first carrier foil so as
to extend at least partially through said active area, said
first connectors being interconnected by a first connec-
tion line. A second electrode structure comprises a plu-
rality of second conductors, which are arranged side by
side in alternation with said first conductors on said first
carrier foil so as to extend at least partially through said
active area, said second conductors being interconnect-
ed by a second connection line. A third electrode struc-
ture comprises a third connection line which extends be-
tween said first and second conductors along said active
area, whereby said third connection line alternately
passes in the vicinity of one of said first and second con-
ductors. A shunt element is arranged in said active area
of said membrane switch in facing relationship with said
first and second conductors on said second carrier foil.
[0022] In this embodiment, a rotation of the actuation
element along the active area of the membrane switch
results in the first and second conductors being alter-
nately brought into contact with said third connection
line. The succession of the alternate connection events
may be used in this embodiment in order to determine
the direction of rotation of the actuating element.
[0023] It should be noted that in the two previously
describes embodiments of the invention, the different
first and second conductors are preferably uniformly dis-
tributed along the active area of the membrane switch
and most preferably extend substantially radially across
the active area.
[0024] In the two previously described embodiments
of the rotary switching element, at least one of said dead
regions of said membrane switch may be defined by a
patch of dielectric material applied onto at least one of
said electrode structures. Alternatively or additionally,
the shunt element in these embodiments may comprise
a number of shunt patches, wherein at least two of said
shunt patches are arranged at a certain distance from
each other so as to define at least one of said dead re-
gions there between.
[0025] In those embodiments of the membrane
switch, which comprise patches of dielectric material, a
thickness of said patch or dielectric material substantial-
ly preferably equals the distance between said and sec-
ond carrier foil. In this case, the dielectric patches com-
pletely prevent the carrier foils or membranes of the
membrane switch from being deflected in these regions

so that at stand-by of the rotary switching element no
deflection or deformation of the carrier foils occurs. This
may effectively prevent that the carrier foils are irrevers-
ibly deformed over time under the continuous action of
actuating element, which would result in premature ma-
terial fatigue and a drift of the switching properties of the
switching element.
[0026] It will be noted, that in these embodiments the
patch of dielectric material is preferably an integral part
of said spacer. The patches of isolating material may e.
g. be simply stamped out together with the rest of the
spacer from a suitable material. This reduces the
number of manufacturing steps, as the dielectric patch-
es do not need to be provided separately. Furthermore,
as the dielectric patches are an integral part of the spac-
er, the number of assembly steps for the membrane
switch and additionally the possibility of wrong assembly
are reduced.
[0027] The mechanical step limiter of the present ro-
tary switching element preferably comprises a generally
annular toothed structure with a plurality of teeth and an
indexing pin associated with said toothed structure,
wherein said teeth and said indexing pin extend in a
plane parallel to said membrane switch. The toothed
structure may e.g. comprise a flat toothed wheel with
the teeth lying in a plane parallel to the sensor plane.
The indexing pin may comprise a spring biased pin
mounted to the actuating element of the rotary switching
element in a direction parallel to the sensor plane so as
to be in contact with the teeth of said toothed wheel.
[0028] In an alternative embodiment, the mechanical
step limiter comprises a generally annular toothed struc-
ture with a plurality of teeth and an indexing pin associ-
ated to said toothed structure, wherein said teeth and
said indexing pin extend in a transverse direction to said
membrane switch. In this embodiment, the toothed
structure may be provided by a number of humps or
grooves arranged on the outer membrane switch sur-
face. The indexing means then may comprise a spring
biased pin mounted to the actuating element of the ro-
tary switching element in a direction normal to the sen-
sor plane so as to be in contact with the outer membrane
switch surface and the humps or grooves thereon.
[0029] The actuating element advantageously com-
prises at least one indexing means for exerting a local
pressure on said active area of said membrane switch.
In a preferred embodiment, the actuating element com-
prises a rotary Knob and a spring biased pin, which is
arranged in a corresponding bore in said rotary knob so
as to be biased towards the active area of said mem-
brane switch.

Detailed description with respect to the figures

[0030] The present invention will be more apparent
from the following description of several not limiting em-
bodiments with reference to the attached drawings,
wherein
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Fig.1: shows a schematic exploded view of an em-
bodiment of a rotary switching element in ac-
cordance with the present invention;

Fig.2: shows a sectional view of an embodiment of a
rotary switching element;

Fig.3: an exploded view an embodiment of a mem-
brane switch to be used in a rotary switch;

Fig.4: an embodiment of a shunt element of a mem-
brane switch to be used in a rotary switching
element according to the present invention;

Fig.5: an embodiment of a spacer with integral patch-
es of insulating material to be used in a rotary
switching element according to the present in-
vention;

Fig.6: two embodiments of the electrode structures
of a membrane switch to be used in a rotary
switching element according to the present in-
vention;

Fig.7: an illustration of a rotary switching element
with a second embodiment of a step limiter.

[0031] Fig. 1 schematically shows an exploded view
of an embodiment of a rotary switching element in ac-
cordance with the present invention. The rotary switch-
ing element 10 generally comprises a turning knob 12
rotatably arranged above a membrane switch 14 having
a generally annular active area 16. A spring loaded ac-
tivator 18 is arranged in the turning knob 12 so as to
exert a local pressure on the active area 16 of the mem-
brane switch 14.
[0032] The active area 16 of membrane switch 14
comprises a plurality of dead regions (illustrated sche-
matically in fig. 1 by the dark patches 20), which are pref-
erably regularly spaced along the active area 16. In
these dead regions 20, the membrane switch is config-
ured so that activation of the membrane switch is pre-
vented.
[0033] A mechanical step limiter 22 is associated with
the turning knob 12. The mechanical step limiter 22 de-
fines two alternating sets of activation and stand-by po-
sitions for the spring loaded activator 18 along its rota-
tional travel path.
[0034] The stand-by and the activation positions are
defined in such a way that the activator 18 is associated
to one of the dead regions 20 of said membrane switch
14 when the activator 18 is in one of the stand-by posi-
tions.
[0035] According to an aspect of the present inven-
tion, the step limiter 22 is configured so as to bias the
spring loaded activator 18 into one of said stand-by po-
sitions. This means that the activator 18 is always urged
into one of the stand-by positions so that, when the ro-
tary switching element 10 is not operated, the activator
18 acts on a dead region 20 of the membrane switch 14.
As a result, the rotary switching element 10 is normally
"open", i.e. electrode structures of the membrane switch
14 are not electrically contacted and no current flows
through the rotary switching element 10, when the

switching element is nor operated.
[0036] Further to this biasing function, the mechanical
step limiter 22 also should ensure a tactile feedback of
the rotary switching element 10. In the embodiment of
fig. 1, the mechanical step limiter 22 therefore compris-
es a toothed structure including a number of humps 24,
which are arranged in an annular configuration on an
outer surface of the membrane switch 14, and an index-
ing pin 26 associated with the humps 24 of the toothed
structure. The indexing pin is preferably a spring biased
pin mounted into the turning knob 12 of the rotary switch-
ing element 10 in a direction normal to the membrane
switch plane so as to be in contact with the outer mem-
brane switch surface and the humps 24 thereon. The
humps 24 may be provided on a respective annular car-
rier foil and assembled onto the outer membrane switch
surface. In a preferred embodiment however, the humps
24 may be directly formed onto the outer membrane
switch carrier foil, e.g. by a thermoforming process or
by an embossing process. In a variant of this step limiter
embodiment with transversal toothed structure, the
toothed structure may comprise a number of grooves
instead of humps.
[0037] In operation, when the turning knob 12 is rotat-
ed about its axis X, the spring pressure acting on the
indexing pin 26 urges the indexing pin 26 against the
outer membrane switch surface and produces an audi-
ble "click" and an haptic feedback when passing over
one of the humps 24 or grooves. It should be noted that
the humps 24 or grooves of the toothed structure are
arranged in such a way, that when the turning knob 12
is not rotated, the turning knob automatically is urged
into a neutral position, in which the activator 18 is asso-
ciated with a dead region 20 of the membrane switch 14.
[0038] Different embodiments of the membrane
switch will be further described with respect to fig. 2 to
6. Membrane switches typically have a flexible plastic
membrane layer 28 normally separated from a substrate
layer 30 by a nonconductive spacer 32. The spacer 32
comprises at least one cut-out 34 defining the active ar-
ea 16 of the membrane switch 14, where the membrane
layer 28 and the substrate layer 30 face each other.
[0039] The membrane switch 10 represented in fig. 3
comprises two electrode structures 36 and 38 arranged
in spaced relationship inside the active area 16 on the
substrate layer 30 and a shunt element 40, which is ar-
range in the active area of the membrane switch 12 in
facing relationship with said two electrode structures 36
and 38 on the membrane layer 28. This membrane
switch operates in the so-called "shunt mode", wherein
an electrical contact is established between the two
electrode structures by means of the shunt element
when the membrane switch is locally activated.
[0040] The shunt element 40 in the shown embodi-
ment comprises a number of shunt patches 42, which
are arranged in spaced relationship along the annular
active area. In the region between two shunt patches,
the electrode structures 36 and 38 may not be contacted
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when the membrane switch is activated. It follows that
the regions between two adjacent shunt patches 42 de-
fine the dead regions of the membrane switch.
[0041] The different shunt patches 42 may be individ-
ually applied to the inner surface of the membrane layer
by any suitable manufacturing method. Typically the
shunt element is formed by printing a suitable conduct-
ing material such as e.g. graphite onto the inner surface
of the membrane layer. It will be noted, that the shunt
patches only need to be separated in the active area of
the me mbrane switch, i.e. in the area in which activation
of the membrane switch may occur. Outside of this area,
the different patches may be interconnected, which may
facilitate the manufacturing of the shunt element. Fig. 4
illustrates such an embodiment of the shunt element 40.
[0042] The skilled person will appreciate, that the use
of a shunt element being formed of several spaced
shunt patches provides an easy to manufacture subdi-
vision of the membrane switch in activation and dead
regions. In this embodiment, no patches of dielectric or
insulating material are needed in order to prevent an
electrical contact between the electrode structures in
the dead zones of the membrane switch. The spacer 32
may accordingly have a very simple config u-ration of
two coaxially arranged annular elements as shown e.g.
in fig. 3.
[0043] In addition or as an alternative to the spaced
shunt patches 42, patches 44 of dielectric or insulating
material may be applied in the dead regions on at least
one of the electrode structures so as to prevent an elec-
trical contact via the shunt element 40. These patches
preferably have a thickness, which is substantially equal
the distance between said first and second carrier foil.
The patches 44 then prevent the membrane layer 28
and substrate layer 30 of the membrane switch 14 from
being deflected in the vicinity of the patches44 so that
at stand-by of the rotary switching element no deflection
or deformation of the carrier foils occurs. This embodi-
ment prevents the layers 28 and 30 from being irrevers-
ibly deformed over time under the continuous action of
the activator 18, which would result in premature mate-
rial fatigue and a drift of the switching properties of the
switching element.
[0044] It will be noted, that the patches 44 of dielectric
material may be provided as individual parts to be as-
sembled in the predefined locations in the active area
of the membrane switch. In a preferred embodiment, the
patches 44 of dielectric material are however formed as
an integral part of the spacer 32. This embodiment is
schematically illustrated in fig. 5. The patches 44 of iso-
lating material may e.g. be simply stamped out together
with the rest of the spacer from a suitable material. This
reduces the number of manufacturing steps, as the di-
electric patches do not need to be provided separately.
Furthermore, as the dielectric patches 44 are an integral
part of the spacer 32, the number of assembly steps for
the membrane switch and additionally the possibility of
wrong assembly are reduced.

[0045] Figures 6a and 6b show different embodi-
ments for the electrode structures of a membrane switch
14 to be used in a rotary switching element. In the em-
bodiment of fig. 6a, a first electrode structure 36 com-
prises a plurality of first conductors 46, which are ar-
ranged side by side on the substrate layer 30 so as to
extend radially through said active area. Inside of the
active area, the different first conductors 46 are inter-
connected by means of a first connection line 48, which
is itself connected to a first terminal 50 of the membrane
switch 14. A second electrode structure 38 comprises a
plurality of second conductors 52, which are arranged
side by side in alternation with said first conductors 46
on the substrate layer 30. The second conductors 52
are arranged so as to extend radially at least partially
through the active area. On the outside, the second con-
ductors 52 are interconnected by a bleeder resistor 54
in a voltage divider arrangement. This means, that the
second conductors 52 are connected to the bleeder re-
sistor 54 at different locations thereof, such that when a
voltage difference is applied on the terminals 56 and 58
of the bleeder resistor 54, each second conductor 52 is
supplied with a specific voltage depending on its posi-
tion on the bleeder resistor 54.
[0046] If the membrane switch 14 is activated in one
of the activation zones, the respective second conduc-
tors 52 arranged in this activation zone are brought into
conducting relationship with the first conductors 46 ar-
ranged in the activation zone. As a result, a voltage de-
pending on the position of the second conductor may
be measured on the terminal 50 of the fist connection
line 48. The voltage on the terminal of the first connec-
tion line is thus an indicator for the position of the re-
spective second conductor on the bleeder resistance
and accordingly an indicator for the location of the re-
spective activation zone with respect to the active area
of the membrane switch.
[0047] Furthermore, as the actuating element is
moved along the active area, the actuating element ac-
tivates the membrane switch subsequently in different
activation regions of the switch. Since each of these
subsequently activated activation regions produces a
specific response voltage on the terminal of the first con-
nection line, the direction of rotation of the actuating el-
ement can be unambiguously determined from the volt-
age signal on the terminal of the first connection line.
[0048] Although the bleeder resistor is represented in
the current figures as comprising an extended film re-
sistor, it will be appreciated, that the bleeder resistor 54
may alternatively comprise a series of discrete resistors
or the like.
[0049] In an alternative embodiment (shown in fig. 6b)
of the membrane switch a first electrode structure 136
comprises a plurality of first conductors 146, which are
arranged side by side on the substrate layer 30 so as to
extend radially atleast partially through the active area.
Inside of the active area, the different first conductors
146 are interconnected by means of a first connection
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line 148, which is itself connected to a first terminal 150
of the membrane switch 14. A second electrode struc-
ture 138 comprises a plurality of second conductors
152, which are arranged side by side in alternation with
said first conductors 146 on the substrate layer 30. The
second conductors 152 are arranged so as to extend
radially at least partially through the active area. On the
outside, the second conductors 152 are interconnected
by means of a second connection line 154, which is itself
connected to a second terminal 156 of the membrane
switch 14. A third electrode structure 160 comprises a
third connection line 162 which extends between said
first and second conductors 146 and 152 along said ac-
tive area, whereby said third connection line 162 alter-
nately passes in the vicinity of one of said first and sec-
ond conductors. The third connection line is connected
to a third terminal 158 of the membrane switch.
[0050] In this embodiment, a rotation of the activator
18 along the active area of the membrane switch 14 re-
sults in the first and second conductors 146 and 152 be-
ing alternately brought into contact via the shunt ele-
ment 40 with said third connection line 158. The succes-
sion of the alternate connection events, which are meas-
ured on the three terminals 150, 156 and 158 of the
membrane switch, may be used by a connected
processing unit in order to determine the direction of ro-
tation of the activator 18.
[0051] It should be noted that in the two previously
describes embodiments of the invention, the dead
zones of the membrane switch may be defined by either
the shunt element comprising several spaced shunt
patches of by insulating patches covering at least one
of the electrode structures or even a combination of
these two elements.
[0052] Fig. 7 schematically illustrates a rotary switch-
ing element with a different embodiment of mechanical
step limiter 122. In this embodiment, the mechanical
step limiter 122 comprises a flat toothed wheel 164 with
a plurality of teeth 166 lying in a plane parallel to the
membrane switch plane. The indexing pin 168 may
comprise a spring biased pin mounted to the turning
knob 12 of the rotary switching element 10 in a direction
parallel to the membrane switch so as to be in contact
with the teeth 166 of said toothed wheel 164. It will be
appreciated, that the tips of the teeth may be sharp as
shown in fig. 7 or slightly rounded in order to facilitate
the toggle of the spring biased pin 168 between two ad-
jacent stand-by positions.

List of reference signs

[0053]

10 rotary switching element
12 turning knob
14 membrane switch
16 active area
18 activator

20 dead regions
22 mechanical step limiter
24 humps
26 indexing pin
28 membrane layer
30 substrate layer
32 spacer
34 cut-out
36, 38 electrode structures
40 shunt element
42 shunt patches
44 patches of dielectric material
46 first conductors
48 first connection line
50 first terminal
52 second conductors
54 bleeder resistor
56, 58 terminals
122 mechanical step limiter
136 first electrode structure
138 second electrode structure
146 first conductors
148 first connection line
150 first terminal
152 second conductors
154 second connection line
156 second terminal
158 third terminal
160 third electrode structure
162 third connection line
164 flat toothed wheel
166 teeth
168 indexing pin

Claims

1. Rotary switching element, comprising
a membrane switch having a generally annular ac-
tive area, said membrane switch comprising a plu-
rality of dead regions along said active area where
activation of the membrane switch is prevented,
an actuating element mounted for rotation on said
membrane switch, said actuating element for locally
activating said membrane switch, and
a mechanical step limiter associated to said actuat-
ing element, said step limiter for defining two alter-
nating sets of activation and stand-by positions for
said actuating element along a rotational travel path
of said actuating element and for biasing said actu-
ating element into one of said stand-by positions
where said actuating element is associated to one
of the dead regions of said membrane switch.

2. Rotary switching element according to claim 1,
wherein said membrane switch comprises
a first carrier foil and a second carrier foil, said first
and second carrier foil being arranged at a certain
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distance from each other by means of a spacer,
wherein said spacer comprises at least one cut-out
which defines said active area of the switching ele-
ment,
a set of electrode structures, said electrode struc-
tures being arranged in said active area of said
membrane switch between said first and second
carrier foils so as to define at least one pair of
spaced switch contacts, and wherein at least one
of said dead regions of said membrane switch is de-
fined by a patch of dielectric material applied onto
at least one of said electrode structures.

3. Rotary switching element according to claim 1,
wherein said membrane switch comprises
a first carrier foil and a second carrier foil, said first
and second carrier foil being arranged at a certain
distance from each other by means of a spacer,
wherein said spacer comprises at least one cut-out
which defines said active area of the switching ele-
ment,
a set of electrode structures arranged in said active
area of said membrane switch in a spaced relation-
ship on said first carrier foil, and
a shunt element comprising a number of shunt
patches made of electrically conductive material,
said shunt patches being arranged in said active ar-
ea of said membrane switch on said second carrier
foil, said shunt patches for establishing an electrical
contact between said electrode structures when
said carrier foils are pressed together, wherein at
least two of said shunt patches are arranged at a
certain distance from each other so as to define at
least one of said dead regions there between.

4. Rotary switching element according to claim 3, fur-
ther comprising a patch of dielectric material ar-
ranged between said at least two spaced shunt
patches.

5. Rotary switching element according to claim 1,
wherein said membrane switch comprises
a first carrier foil and a second carrier foil, said first
and second carrier foil being arranged at a certain
distance from each other by means of a spacer,
wherein said spacer comprises at least one cut-out
which defines said active area of the switching ele-
ment,
a first electrode structure comprising a plurality of
first conductors, said first conductors being ar-
ranged side by side on said first carrier foil so as to
extend at least partially through said active area,
said first connectors being interconnected by a first
connection line,
a second electrode structure comprising a plurality
of second conductors, said second conductors be-
ing arranged side by side in alternation with said first
conductors on said first carrier foil so as to extend

at least partially through said active area, said sec-
ond conductors being interconnected by a bleeder
resistor; and
a shunt element arranged in said active area of said
membrane switch in facing relationship with said
first and second conductors on said second carrier
foil.

6. Rotary switching element according to claim 1,
wherein said membrane switch comprises
a first carrier foil and a second carrier foil, said first
and second carrier foil being arranged at a certain
distance from each other by means of a spacer,
wherein said spacer comprises at least one cut-out
which defines said active area of the switching ele-
ment,
a first electrode structure comprising a plurality of
first conductors, said first conductors being ar-
ranged side by side on said first carrier foil so as to
extend at least partially through said active area,
said first connectors being interconnected by a first
connection line,
a second electrode structure comprising a plurality
of second conductors, said second conductors be-
ing arranged side by side in alternation with said first
conductors on said first carrier foil so as to extend
at least partially through said active area, said sec-
ond conductors being interconnected by a second
connection line,
a third electrode structure comprising a third con-
nection line, said third connection line extending be-
tween said first and second conductors along said
active area, whereby said third connection line al-
ternately passes in the vicinity of one of said first
and second conductors, and
a shunt element arranged in said active area of said
membrane switch in facing relationship with said
first and second conductors on said second carrier
foil.

7. Rotary switching element according to any one of
claims 5 or 6, wherein at least one of said dead re-
gions of said membrane switch is defined by a patch
of dielectric material applied onto at least one of
said electrode structures.

8. Rotary switching element according to any one of
claims 5 to 7, wherein said shunt element compris-
es a number of shunt patches and wherein at least
two of said shunt patches are arranged at a certain
distance from each other so as to define at least one
of said dead regions there between.

9. Rotary switching element according to any one of
claims 2, 4 or 7, wherein a thickness of said patch
of dielectric material substantially equals the dis-
tance between said first and second carrier foil.
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10. Rotary switching element according to any one of
claims 2, 4 or 7, wherein said patch of dielectric ma-
terial is an integral part of said spacer.

11. Rotary switching element according to any one of
claims 1 to 10, wherein said mechanical step limiter
comprises a generally annular toothed structure
with a plurality of teeth and an indexing pin associ-
ated to said toothed structure, wherein said teeth
and said indexing pin extend in a plane parallel to
said membrane switch.

12. Rotary switching element according to any one of
claims 1 to 10, wherein said mechanical step limiter
comprises a generally annular toothed structure
with a plurality of teeth and an indexing pin associ-
ated to said toothed structure, wherein said teeth
and said indexing pin extend in a transverse direc-
tion to said membrane switch.

13. Rotary switching element according to any one of
claims 1 to 12, wherein said actuating element com-
prises at least one indexing means for exerting a
local pressure on said active area of said mem-
brane switch.

14. Rotary switching element according to any one of
claims 1 to 13, wherein said actuating element com-
prises a rotary knob and a spring biased pin, which
is arranged in a corresponding bore in said rotary
knob so as to be biased towards the active area of
said membrane switch.
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