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(54) OPERATING ELEMENT WITH MECHANICAL OVERLOAD PROTECTION

(57) Operating element (1), having an operating le-
ver (2)mountedpivotablyaboutat least oneaxis,wherein
the operating lever (2) has a frame (3) at a free end and is
guided with this free end and the frame (3) in a housing
(4), wherein the operating element (1) further hasmeans
(5) limiting thedeflectionof theoperating lever (2) toa first
deflection angle (α1), wherein the frame (3) has at least
one first stop (6) and the housing (4) or means (5) for
limiting the deflection of the operating lever (2) has a first
counter-stop (7) corresponding to the at least one first
stop (6), wherein first stops (6) and first counter-stops (7)
do not contact each other at the first deflection angle (α1)
of the operating lever (2), whereas they contact each
other at a deflection exceeding the first deflection angle
(α1) to a larger second deflection angle (α2) of the oper-
ating lever (2).
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Description

[0001] The present invention relates to an operating
element with mechanical overload protection.
[0002] Operating elements having an operating lever
are widely used in agricultural or construction vehicles,
but also in other vehicles like forklifts. Since such operat-
ing elements are used in many different areas, they also
need to be suitable for various requirements. For exam-
ple, the operating elements have to endure heavy loads
while also being able to execute sensitive controls where
necessary. These contradictory requirements may need
to be fulfilled with a varying focus on one of the require-
ments. Therefore, it is sometimes necessary to produce
an operating elementmore suitable for heavy loadswhile
other operating elements are more focused on sensitive
controls.
[0003] In the named areas of expertise, it is common
for heavy impacts to occur on the controlled vehicle. This
may cause irritations on both the vehicle and its parts and
the vehicle operator, who may for example grab hold on
the operating lever, pulling it in a non-intended way and
maybe even overloading it. In another example, the
vehicle operator may alsomisuse the operating element,
for example when he is used to another operating ele-
ment with a different sensitivity. By overloading the oper-
ating element, it is exposed to heavy stress that can
cause the operating element and specific parts of it to
wear down or be damaged. In the state of the art, such
disadvantages are usually compensated by using thicker
or heavier materials that are suitable to sustain heavier
stress, but at the same timearewaymoreexpensive than
usual materials and are limited in their ways of use.
[0004] At the same time,many operating elements use
a gimbal arrangement such that the operating lever may
be pivotably mounted around two axes. Such a gimbal
arrangement often has some sensitive parts being very
susceptible to damages because of heavy loads, which
cannot always be compensated by using thicker or hea-
vier materials.
[0005] The underlying task of the invention is therefore
avoiding the disadvantages of the prior art and proposing
an operating element that has a stable and cost-effective
overload protection that allows only minimal wear of the
components in the event of an overload and that may be
adapted to the requirements of the area of use.
[0006] This problem is solvedbyan operating element,
having an operating lever mounted pivotably about at
least one axis, wherein the operating lever has a frame at
a freeendand isguidedwith this freeendand the frame in
a housing, wherein the operating element further has
means for limiting the deflection of the operating lever
to a first deflection angle, wherein the frame has at least
one first stop and the housing or means for limiting the
deflection of the operating lever has one first counter-
stop per first stop each corresponding to one of the at
least one first stop, wherein first stops and first counter-
stops do not contact each other at the first deflection

angle of the operating lever, whereas they contact each
other at a second deflection angle of the operating lever
exceeding the first deflection angle.
[0007] In the following, the phrasing one or at least one
stop or counter-stop refers to one or more stops or
counter-stops. At the same time, the invention assumes
that the number of stops and counter-stops is always the
same, whereby a counter-stop always corresponds to a
stop.
[0008] According to the invention, theoperating lever is
pivotably mounted in such a way that the pivot axis is not
arranged at one of the two ends of the operating lever.
Thus, a frame isarrangedon theoperating lever at its free
end located in the housing, whereas the frame is pivoted
together with the operating lever. In particular, the oper-
ating lever is connected to the frame or the frame is
molded onto the operating lever. As the part of the oper-
ating lever onwhich the frame is arranged is guided in the
housing, this part is not accessible to a user from the
outside of the housing. In addition, the frame can be
designed in such a way that part of the frame closes
off the interior of the housing so that neither unwanted
objects normaterials can enter the interior of the housing
or operating element. The means for limiting the deflec-
tion of the operating lever, in turn, are arranged in such a
way that the operating lever is guided through themeans
and any deflection of the operating lever is restricted by
said means. In particular, this restriction is a physical
restriction achieved by contact between the operating
lever and the means for limiting the deflection of the
operating lever at a specific maximum deflection angle.
At thesame time, the framehasat least onestopwhile the
housing has a corresponding counter-stop. The stop and
counter-stop form a further restriction on the deflection of
the operating lever, whereby only the operating lever and
means for limiting thedeflectionof theoperating lever, but
not the stop and counter-stop, are in contact under a
simple, normal load. Only when the operating lever is
overloaded, for example when a user leans on the oper-
ating lever in an unintentional way, the means for limiting
the deflection of the operating lever are at least partially
dented by the operating lever, i.e. the operating lever is
pivoted beyond the physical limitation of the means for
limiting thedeflection of the operating lever and contact is
thus established between the stop and counter-stop,
which further limit the deflection angle. According to
the invention, a reversal of this concept is also concei-
vable, in which the stop and counter-stop contact each
other at a certain deflection angle of the operating lever,
while at the same time the operating lever is at a distance
from themeans for limiting the deflection of the operating
lever and contact between the latter is only established
when the operating lever is overloaded accordingly, at
which time the stop and counter-stop and, if applicable,
the parts on which they are arranged, at least partially
yield. It is particularly advantageous if two or more stops
arearrangedon the frame for eachdirectionof deflection,
so that the forces are evenly distributed when the oper-
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ating lever is overloaded and no undesirable shearing
forces arise, for example. Any other symmetrical ar-
rangement of the stops and counter-stops that avoids
such forces is also suitable for this purpose. In this sense,
for an operating lever pivoted about two pivot axes, the
deflection direction is understood as a direction perpen-
dicular to a pivot axis of the operating lever in a plane
spanned by its pivot axes.
[0009] In a further embodiment of the invention, it is
proposed that the means for limiting the deflection of the
operating lever are arranged on the housing, in particular
connected to the housing. This makes it possible for the
means for limiting the deflection of the operating lever to
be rigid relative to the housing and for a pivoting move-
mentof theoperating lever tohavenoeffect on themeans
for limiting the deflection of the operating lever. Thus, a
limitation of the deflection of the operating lever by the
means for limiting the deflection of the operating lever is
constant and repeatable. If the means for limiting the
deflection of the operating lever are also connected to the
housing, in particular if it can be repeatedly and detach-
ably connected, the means for limiting the deflection of
the operating lever can be easily replaced in the event of
wear due to overloading of the overload protection.
[0010] In an embodiment of the invention, it is pro-
posed that the frame is a gimbal, preferably as part of
a gimbal set, which in particular is pivotably mounted
about one axis. In this way, an operating lever pivotably
mounted about two axes can dispense with an additional
frame and instead the gimbal frame can have the at least
one stop of the frame and thus fulfill several functions
simultaneously. By a gimbal frame, the invention under-
stands in particular a component relative to which the
operating lever mounted therein is pivotably mounted
about a pivot axis, the gimbal frame also being simulta-
neously pivotably mounted about a pivot axis, in parti-
cular a pivot axis oriented perpendicular to the pivot axis
of the operating lever in respect to the gimbal frame.
[0011] In a further embodiment of the invention, it is
proposed that the housing and/or the frame have at least
one reinforcement, in particular in the form of a reinfor-
cing brace. Thus, stop and counter-stop are pressed
against each other when the operating lever is deflected
beyond the limit of themeans for limiting the deflection of
the operating lever, so that these must absorb all over-
load forces that exceed this and dissipate them into the
system via the frame and/or the housing. The reinforce-
ment can give the housing and/or the frame particular
stability, but can also optimize the force dissipation of
stops and counter-stops in the event of an overload of the
operating lever, so that the parts are less stressed by the
overload.
[0012] In an embodiment of the invention, it is pro-
posed that the reinforcement is arranged in the area of
the stop and/or counter-stop. In this way, the reinforce-
ment can act in a particularly targeted manner where the
greatest forces occur in the event of overloading the
operating lever.

[0013] In a further embodiment of the invention, it is
proposed that the means for limiting the deflection of the
operating lever are at least partially formed from a tough
or ductile material, in particular from a material selected
from the following group: polyacetals (POM), polya-
mides, polyvinyl chloride (PVC), brass, steel, cast mate-
rials, cast ironmaterials, aluminum.Polyamidematerials,
preferably polyamide materials reinforced with glass
beads, whose dimensional stability can be influenced
by a suitable selection of the proportion of reinforcing
elements such as glass beads, are particularly advanta-
geous. According to the invention, however, any materi-
als are suitable which allow deformation but are never-
theless fundamentally dimensionally stable. Such mate-
rials are particularly advantageous when used in the
means for limiting the deflection of the operating lever,
as said means should form an angular limitation for the
deflection of the operating lever and sufficient dimen-
sional stability is advantageous for this purpose, but at
the same time should allow deformation so that the
means for limiting the deflection of the operating lever
can yieldwhen theoperating lever is overloadedand thus
pressed against the means for limiting the deflection of
the operating lever. This protects the operating lever and
themeans for limiting the deflection of the operating lever
from wear or other damage.
[0014] In an embodiment of the invention, it is pro-
posed that the housing and/or the frame is formed from
amaterial with a high rigidity, in particular from amaterial
from the following group: reinforced plastics, dimension-
ally stable plastics, polyamides, alloys, steel. In particu-
lar, polycaprolactam (PA6), especially PA66+PA61/X
have proven to be particularly advantageous. Here too,
the reinforcement or stiffness can be influenced by the
appropriate choiceof aglassfiber or carbonfiber content.
Cast parts aswell as cast alloys ormetal powder injection
molded parts have also proven to be particularly suitable.
Generally, it is advantageous to usematerials with a high
rigidity for the manufacture of at least part of the housing
and/or the frame, so that the forces occurring between
the stop and the counter-stop can be distributed and
dissipated via the system and deformation of the parts
is avoided. Accordingly, it is in accordance with the
invention to design only those parts of the housing and/or
framemade of one of thematerialsmentioned so that the
forces can be dissipated via these parts. In thisway, even
a severe overload of the operating unit can be absorbed
by the housing and framewithout permanently damaging
these parts.
[0015] In a further embodiment of the invention, it is
proposed that the first deflection angle has a value of
more than 20° to 30°, in particular 25°. Such a deflection
angle has proven to be particularly advantageous in
many different applications and enables any type of
operation of a wide variety of working equipment.
[0016] In an embodiment of the invention, it is pro-
posed that the value of the second deflection angle is
0.5° to 1.5°, in particular 1°, higher than the value of the
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first deflection angle. This angle is particularly preferable
because, although it provides a certain amount of play in
which the operating lever might also be moved beyond
the limit of the means for limiting the deflection of the
operating lever, at the same time the means for limiting
the deflection of the operating lever are not overstressed
and the overload protection of the stop and counter-stop
can take effect. In thisway, the limitation by themeans for
limiting the deflection of the operating lever can serve as
a tactile signal to the user that the operating lever should
not be deflected beyond this point, while the overload
protection only engages when it is actually required.
[0017] In a further embodiment of the invention, it is
proposed that the means for limiting the deflection of the
operating lever is replaceable by alternative means for
limiting the deflection of the operating lever which, in
particular, limit the deflection of the operating lever up
to an alternative first deflection angle. In this way, the
alternative means for limiting the deflection of the oper-
ating lever can be installed in the operating element in
order to adapt it to the user’s wishes. This can be parti-
cularly useful for different equipment to be operated with
the operating element, as is regularly the case with
agricultural vehicles and the working equipment coupled
to them. For example, it can be useful to enable a parti-
cularly large deflection for a delicate working equipment,
while a small deflection angle of the operating lever is
sufficient for coarse working equipment, for which a
directional on/off switch is almost sufficient. While it
may enhance the versatility of the operating element
once already in use, it may also lower the costs of its
production since the operating element without the
means for limiting the deflection of the operating lever
may be mass produced while the means for limiting the
deflection of the operating lever may even be custom
made for the specific field of use. This makes the inven-
tion particularly versatile and adaptable to the conditions
while also lowering its costs.
[0018] In an embodiment of the invention, it is pro-
posed that the frame has at least one second stop and
the alternative means for limiting the deflection of the
operating lever have one second counter-stop per sec-
ond stop each corresponding to one of the at least one
second stop, wherein second stops and second counter-
stops do not contact each other at the alternative first
deflection angle of the operating lever, while they contact
each other at an alternative second deflection angle of
the operating lever exceeding the alternative first deflec-
tion angle. For the second stop and second counter-stop,
the same applies as for the at least one first stop and the
corresponding counter-stop. Thus, one counter-stop is
provided for each stop. At the same time, a symmetrical
distribution and/or arrangement of the stopsand counter-
stops is useful in order to avoid any shearing forces. This
means that the at least one second stop and the corre-
spondingsecondcounter-stophave thesame functionas
the first stop and the first counter-stop. However, the
counter-stop is not arranged on the housing but on the

alternative means for limiting the deflection of the oper-
ating lever. At the same time, the at least one second stop
is arranged on the frame in the same way as the at least
one first stop. In this way, the at least one first stop on the
frame can form an overload protection with the first
counter-stop in the event of a particularly large deflection
angle of the operating lever. Meanwhile, the at least one
second stop on the frame is arranged and/or designed in
particular in such a way that it forms the overload protec-
tion with the second counter-stop at an alternative de-
flection angle deviating therefrom. This is due to the
alternative means for limiting the deflection of the oper-
ating lever, which, for example, differ in shape from the
means for limiting the deflection of the operating lever in
such a way that it limits the deflection of the operating
lever to an alternative first deflection angle, which is
preferably smaller than the first deflection angle that
represents the limitation by the means for limiting the
deflection of the operating lever. This means that the
overload protection of the at least one second stop and
second counter-stop engages earlier, while the first stop
and first counter-stop remain inactive, i.e. at a distance
from each other, and do not prevent contact between the
second stop and second counter-stop.
[0019] Ina further aspectof the invention, it is proposed
that the alternative first deflection angle has a value of
10°, 15° or 20°. Alternative means for limiting the deflec-
tion of the operating lever that allow alternative first
deflection angles with these values have proven to be
particularly advantageous and versatile, especially com-
plementary to means for limiting the deflection of the
operating lever that allow a first deflection angle with a
value of 25°.
[0020] In an embodiment of the invention, it is pro-
posed that the value of the alternative second deflection
angle is 0.5° to 1.5°, in particular 1°, higher than the value
of the alternative first deflection angle. The same applies
here as to the embodiment in which the value of the
second deflection angle is 0.5° to 1.5°, in particular 1 °,
higher than the value of the first deflection angle. The
angle thus provides a certain amount of play in which the
operating lever can also bemoved beyond the limit of the
alternative means for limiting the deflection of the oper-
ating lever, but at the same time the alternativemeans for
limiting the deflection of the operating lever is not over-
stressed and the overload protection of the stop and
counter-stop can take effect.
[0021] In addition, a set is proposed comprising an
operating element according to one of the previous
claims and at least one alternative means for limiting
the deflection of the operating lever withwhich the sleeve
of the operating element can be exchanged. This means
that an operating element can be prepared for a different
application simply by replacing the means for limiting the
deflection of the operating lever with alternative means
for limiting the deflection of the operating lever, without
the need for a completely different operating element.
This makes the operating element particularly sustain-
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able and yet versatile, for example in the case of different
working equipment to be controlled.
[0022] The invention is described byway of example in
a preferred embodiment with reference to a drawing,
further advantageous details being shown in the figures
in the drawing. Functionally identical parts are provided
with the same reference signs.
[0023] The figures in the drawing show in detail:

Fig. 1: a sectional view of the operating element ac-
cording to the invention with the operating
lever in a first deflection angle,

Fig. 2: a sectional view of the operating element ac-
cording to the invention with the operating
lever in a second deflection angle,

Fig. 3: a schematic view of the frame according to
the invention,

Fig. 4a: a schematic view of the bottom of means for
limiting the deflection of the operating lever
according to the invention in a first embodi-
ment,

Fig. 4b: a schematic view of the bottom of means for
limiting the deflection of the operating lever
according to the invention in a second embo-
diment,

[0024] Fig. 1 shows a sectional view of the operating
element 1 according to the invention with the operating
lever 2 in a first deflection angle α1. The operating ele-
ment 1 has a pivotably mounted operating lever 2 with a
frame3arranged thereonandpivotablymountedwith the
operating lever 2. Furthermore, the operating element 1
has a housing 4withmeans 5 for limiting the deflection of
the operating lever arranged thereon, which are rigidly
arranged in space, i.e. not pivotable. The means 5 for
limiting the deflection of the operating lever are arranged
on the housing 4 in such a way that the means 5 for
limiting the deflection of the operating lever 2 close off the
housing 4with the frame 3 at the upper end facing a user,
thusmaking the interior of the housing 4 inaccessible to a
user. In this embodiment, thesemeans have the formof a
sleeve. Accordingly, the operating lever 2 is guided
through the sleeve 5, whereby the frame 3 is arranged
in the interior of the housing 4 on the operating lever 2. A
first stop 6 is formed on the frame3,which ismoved in the
direction of the corresponding first counter-stop 7 formed
on the housing 4 when the operating lever 2 is deflected.
At the same time, on the side of the housing 4 opposite
the stop 6 and counter-stop 7, the operating lever 2 is
pivoted in the direction of the means 5 for limiting the
deflection of the operating lever 2, which physically limits
the deflection angle of the operating lever 2. In the ex-
ample shown here, the operating lever 2 has been pi-
voted to a first deflection angle α1 of 25°, so that the

operating lever 2 rests against themeans5 for limiting the
deflection of the operating lever 2 at the top right of the
illustration. At the same time, the first stop 6 and the first
counter-stop 7 have beenmoved closer together, but are
not yet in contact. The limitation of the deflection angle by
the means 5 for limiting the deflection of the operating
lever 2 thus signals the user that a further deflectionof the
operating lever 2 is not intended, while the means 5,
however, due to its soft material properties, can give
way if the operating lever 2 is subjected to a further or
heavier load without causing mechanical, in particular
irreversible, damage to the means 5 or other compo-
nents. Moreover, depending on the design of the means
5, an alternative first deflection angle α1’ that deviates
from the first deflection angle α1 is also conceivable.
[0025] Fig. 2 shows a sectional view of the operating
element 1 according to the invention with the operating
lever 2 in a second deflection angle α2. The embodiment
shownhere is similar to that shown inFig. 1. In contrast to
the operating element 1 in Fig. 1, here the operating lever
2 is pivoted by a second deflection angleα2 of 26°, i.e. by
a deflection angle 1° higher than the one shown in Fig. 1.
This means that the operating lever 2 is pivoted beyond
the physical limit of themeans 5 for limiting the deflection
of the operating lever 2, i.e. overloaded, so that the
means 5 are displaced or dented by the operating lever
2. To make this possible, the means 5 are made of a
relatively soft yet dimensionally stable material. Further
overloading of the operating lever 2 is prevented by the
first stop 6 and first counter-stop 7, which rest against
each other at the second deflection angle α2. For this
purpose, frame 3 and housing 4 are at least partially
made of a stiffer and more stable material, so that the
forces occurring at the first stop 6 and first counter-stop 7
during any further overloading of the operating lever 2
can be absorbed and dissipated via the system without
damaging or significantly wearing out the parts. Again,
depending on the design of the means 5 for limiting the
deflection of the operating lever, an alternative second
deflection angle α2’ that deviates from the second de-
flection angle α2 is also conceivable.
[0026] Fig. 3 shows a schematic view of the frame 3
according to the invention. The frame 3 has lateral pro-
jections by means of which the frame 3 is pivotably
mounted on the housing. At the end faces, the frame 3
has both first stops 6 and second stops 10, whereby the
first stops 6 come into contactwith the corresponding first
counter-stops at a greater deflection angle of the operat-
ing lever than the second stops 10 come into contact with
the corresponding second counter-stops due to the ar-
rangement of the first and second counter-stops. The
frame 3 has two first stops 6 and two second stops 10 on
each end face, which makes it four first stops 6 and four
secondstops10 in total, so that a load inanydirection can
be absorbed and any shearing forces are avoided due to
the symmetrical arrangement of the stops 6 and 10. To
further stabilize the frame 3, it has reinforcements 8, in
this case in the form of material reinforcements, at se-

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 579 374 A1 10

lected points, particularly in the area of the stops 6, 10.
This allows the forces occurring at the stops 6, 10 when
the operating lever is overloaded to be effectively ab-
sorbed and dissipated by the frame 3 without causing
undesirable deformations or other damages to the frame
3.
[0027] Fig. 4a is a schematic view of the bottom of
alternative means 9 for limiting the deflection of the
operating lever in a first embodiment. The alternative
means 9 for limiting the deflection of the operating lever
in particular serve to replace the means 5 for limiting the
deflection of the operating lever shown in Fig. 1 and thus
the first deflection angle α1 with an alternative first de-
flection angle α1’. The embodiment of the alternative
means 9 for limiting the deflection of the operating lever
shown inFig. 4ahas four secondcounter-stops11,which
form the overload protection with corresponding second
stops. The second counter-stops 11 are arranged on the
underside of the alternative means 9 for limiting the
deflection of the operating lever in such a way that the
second stops on the frameare pivoted upwardswhen the
operating lever is pivoted and are thus pressed against
the bottom of the alternative means 9 for limiting the
deflection of the operating lever. They may also be in a
form of a sleeve.
[0028] Fig. 4b showsa schematic viewof the bottomof
an alternative means 9 for limiting the deflection of the
operating lever in a second embodiment. In contrast to
the first embodiment according to Fig. 4a, the alternative
means 9 for limiting the deflection of the operating lever
shown here have a narrower opening, which limits a
deflection angle of an operating lever to a lower value.
In order to enable contact of the second stops on the
frame with the second counter-stops 11, the second
counter-stops 11 are slightly raised compared to those
of the embodiment of Fig. 4a, so that contact is already
established with a smaller deflection angle of the operat-
ing lever. This means that the same second stops on the
frame can be used for both of the alternative means 9 for
limiting the deflection of the operating lever of Fig. 4a and
Fig. 4band the frame togetherwith its second stops does
not need to be adapted.

REFERENCE NUMERALS LIST

[0029]

1 Operating element
2 Operating lever
3 Frame
4 Housing
5 Means for limiting the deflection of the operating

lever
6 First stop
7 First counter-stop
8 Reinforcement
9 Alternative means for limiting the deflection of the

operating lever

10 Second stop
11 Second counter-stop
α1 First deflection angle
α2 Second deflection angle
α1’ Alternative first deflection angle
α2’ Alternative second deflection angle

Claims

1. Operating element (1), having an operating lever (2)
mounted pivotably about at least one axis, wherein
the operating lever (2) has a frame (3) at a free end
and is guided with this free end and the frame (3) in a
housing (4), wherein the operating element (1)
further has means (5) for limiting the deflection of
the operating lever (2) to a first deflection angle (α1),
wherein the frame (3) has at least one first stop (6)
and the housing (4) or means (5) for limiting the
deflection of the operating lever (2) has one first
counter-stop (7) per first stop (6) eachcorresponding
to one of the at least one first stop (6), wherein first
stops (6) and first counter-stops (7) do not contact
each other at the first deflection angle (α1) of the
operating lever (2), whereas they contact each other
at a second deflection angle (α2) of the operating
lever (2) exceeding the first deflection angle (α1).

2. Operating element (1) according to claim 1, char-
acterized in thatmeans (5) for limiting thedeflection
of theoperating lever (2)arearrangedon thehousing
(4), in particular is connected to the housing (4).

3. Operating element (1) according to claim 1 or 2,
characterized in that the frame (3) is a gimbal,
preferably as part of a gimbal set, which in particular
is mounted pivotably about an axis.

4. Operating element (1) according to claim 1, 2 or 3,
characterized in that the housing (4) and/or the
frame (3) have at least one reinforcement (8), in
particular in the form of a reinforcing brace.

5. Operating element (1) according to claim 4, char-
acterized in that the reinforcement (8) is arranged in
the region of the stop (6) and/or counter-stop (7).

6. Operating element (1) according to one of the pre-
ceding claims, characterized in that means (5) for
limiting the deflection of the operating lever (2) are at
least partially formed froma toughorductilematerial,
in particular from amaterial selected from the follow-
ing group: polyacetals (POM), polyamides, polyvinyl
chloride (PVC), brass, steel, castmaterials, cast iron
materials, aluminium.

7. Operating element (1) according to one of the pre-
ceding claims, characterized in that the housing (4)
and/or the frame (3) is formed from a material with a
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high rigidity, in particular from a material from the
following group: reinforced plastics, dimensionally
stable plastics, polyamides, alloys, steel.

8. Operating element (1) according to one of the pre-
ceding claims, characterized in that the first deflec-
tion angle (α1) has a value of more than 20° to 30°, in
particular 25°.

9. Operating element (1) according to one of the pre-
ceding claims,characterized in that the value of the
second deflection angle (α2) is 0.5° to 1.5°, in parti-
cular 1 ° higher than the value of the first deflection
angle (α1).

10. Operating element (1) according to one of the pre-
ceding claims, characterized in that means (5) for
limiting the deflection of the operating lever (2) is
replaceable by alternative means (9) for limiting the
deflection of the operating lever (2), which in parti-
cular limits the deflection of the operating lever (2) up
to an alternative first deflection angle (α1’).

11. Operating element (1) according to claim 10, char-
acterized in that the frame (3) has at least one
second stop (10) and the alternative means (9) for
limiting the deflection of the operating lever (2) have
one second counter-stop (11) per second stop (10)
each corresponding to oneof the at least one second
stop (10), wherein second stops (10) and second
counter-stops (11) do not contact each other at the
alternative first deflection angle (α1’) of the operating
lever (2), while they contact each other at an alter-
native second deflection angle (α2’) of the operating
lever (2) exceeding the alternative first deflection
angle (α1’).

12. Operating element (1) according to one of claims 10
or 11, characterized in that the alternative first
deflection angle (α1’) has a value of 10°, 15° or 20°.

13. Operating element (1) according to one of claims 10
to 12, characterized in that the value of the alter-
native second deflection angle (α2’) is 0.5° to 1.5°, in
particular 1° higher than the value of the alternative
first deflection angle (α1’).

14. A set comprising an operating element (1) according
to one of the preceding claims and at least one
alternative means (9) for limiting the deflection of
the operating lever (2) with which the means (5) for
limiting the deflection of the operating lever (2) of the
operating element (1) is interchangeable.
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