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Description

The application refers to an ear lifter for a mower of a harvesting machine with finger
guards attached to a cutter bar. The ear lifter has a support rail with a first end for
attachment to the cutter bar, a stalk lifter connected to a second end of the support rail
and a locking lever, wherein the locking lever has a support surface for support on one
of the finger guards and can be fixed in at least two positions relative to the support

rail in order to set a distance between the finger guard and the support rail.

In mowers of this type, the finger guards are distributed along the cutter bar, which
guide a knife bar and serve as the counter-blade for the cutting edges of the mower
blades attached to the reciprocating knife bar. Ear lifters are used to safely mow bent
or laid stalks. Different mower settings are required depending on the type or nature of
the crop and the desired cutting height. As a result, the alignment of the ear lifter to the
ground also changes. To ensure that the sliding area of the ear lifter is as parallel as
possible to the ground, the area protruding beyond the tip of the finger guard is raised

or lowered in relation to the finger guard.

For this purpose, EP 1 061 791 B1 discloses an ear lifter which has a support rail which
can be connected to the cutter bar and a stalk lifter which is connected to the support
rail. A holding element attached to the support rail, consisting of two spaced legs be-
tween which the tip of a finger guard can be inserted, has a locking lever which is
pivotably mounted between the two legs about a pivot pin. A first lever arm with a
support surface can be brought into contact with an upper side of the finger guard for
support and a second lever arm has at least one latching surface. A locking element
comes into contact with the locking surface of the locking lever to prevent the locking
lever from moving. To move the locking lever into the desired position, the area of the
ear lifter that protrudes over the tip of the finger guard can be lifted and pressed onto
the second arm of the locking lever to bring it into contact with the locking element. To
release it, the locking lever must be disconnected from the locking element using a

tool.

The preamble of claim 1 is known from DE 43 23 053 A1. Further ear lifters are know
from US 1 818 335 and US 1 202 084 A, for example.
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An objective can be to propose an ear lifter whose handling is simplified, for example
by enabling height adjustment and/or disassembly without tools and/or by enabling

height adjustment and/or disassembly to be carried out with one hand.

The objective is accomplished by the subject of claim 1. Advantageous embodiments

are given in the dependent claims.

An ear lifter for a mower of a harvesting machine with finger guards attached to a cutter
bar has a support rail with a first end for attachment to the cutter bar, a stalk lifter
connected to a second end of the support rail and a locking lever. The locking lever
has a support surface for support on one of the finger guards and can be fixed in at
least two positions relative to the support rail in order to set a distance between the
finger guard and the support rail. According to an aspect, an elongate recess is pro-
vided on the ear lifter and the locking lever is displaceably guided in the elongate re-

Cess.

To set a distance between the finger guard and the support rail, a distance is set be-
tween the support surface and the support rail, wherein the at least two positions cor-
respond to two different distances between the support surface and the support rail.
One advantage is that the locking lever can be fixed in each of the positions and re-
leased from them by moving the locking lever along the elongate recess, so that ad-

vantageously no further component needs to be actuated, in particular not with a tool.

In order to be displaceable relative to the support rail between the at least two posi-
tions, the locking lever can, for example, be held in the elongate recess so that it can
pivot relative to the support rail. The elongate recess can extend along the support rail
in general, wherein it does not necessarily have to extend in parallel to the support rail.
The elongate recess can be formed on any component that is connected to the support
rail, or on the support rail itself. The elongate recess is continuous. It extends consid-
erably further in a longitudinal direction than in a direction transverse to the longitudinal
direction, for example at least five times as further. The elongate recess can also be
referred to as an elongate hole, wherein the extension transverse to the longitudinal

direction does not necessarily have to be constant.
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The locking lever can be designed as a plate, which can also be described as a plate-
shaped or flat component. A plate is characterized by the fact that it has a significantly
greater extension in two of the spatial directions than in the third spatial direction, for
example at least five times an extension. The locking lever can be punched or cut out
of a flat material such as sheet metal. A thickness of the locking lever is adapted to the
elongate recess in such a way that the locking lever can be arranged in the elongate

recess.

According to the invention, the locking lever has latching recesses, one of the latching
recesses in each position interacting with a latching portion on an edge region of the
elongate recess in order to fix the locking lever in the respective position. The latching
recesses can be arranged in steps. According to an embodiment, the latching recesses

are groove-shaped in order to be able to embrace the latching portion on multiple sides.

According to a further embodiment, it is provided that the latching portion forms an
acute angle with a surface of the finger guard that interacts with the locking lever. The
support rail is attached to the cutter bar at the first end and is deflected to adjust the
height. A tension of the support rail between the first end and a support on the surface
of the finger guard via the support surface of the locking lever, which is caused by the
deflection, generates a spring force of the support rail that is essentially directed in the
direction of the finger guard, i.e. in the installation position directed towards the ground.
This spring force is transferred to the latching recess via the latching portion. Accord-
ingly, a proportion dependent on the angular dimension of the acute angle of the spring
force acts towards the latching recess. In this way, the latching portion is held in the
latching recess by the proportion of the spring force, which latching recess can advan-
tageously extend at an angle corresponding to the acute angle. This prevents the lock-
ing lever from coming loose. The acute angle can, for example, be open towards the
first end of the support rail. To provide the acute angle between the latching portion
and the back of the blade, the elongate recess can have a kink in the direction of its

longitudinal extension or, in particular, an S-shaped or Z-shaped course.

According to a further embodiment, the locking lever is arranged pivotably in the elon-

gate recess, a resulting pivot axis extending transversely to a longitudinal extent of the
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elongate recess and being displaceable in a direction of the longitudinal extent of the
elongate recess. The pivot axis within the meaning of the application is to be under-
stood as an imaginary axis of rotation of the locking lever, which need not have any
physical features in the sense of a shaft, axle or suspension. A swivel range of the
locking lever may be limited, provided that it can be moved to the various positions. A

swivel range of maximum 45° angular dimension can be provided.

According to a further embodiment, it is provided that

the locking lever has a connecting portion and a supporting portion arranged side by
side in the elongate recess, the locking lever being held at the connecting portion so
as to be pivotable about the pivot axis in the elongate recess. The connecting portion
and the supporting portion are therefore arranged next to each other in the direction of
the longitudinal extension of the elongate recess. The connecting portion and the sup-
porting portion are arranged at least partially within the elongate recess and protrude
from it, for example. The pivot axis runs through the connecting portion, to which it is
largely stationary. This is not necessarily the case with regard to the alignment with the
elongate recess, as the locking lever can be held in the elongate recess with play. The
supporting portion can face towards the first end of the support rail and the connecting
portion can face towards the second end of the support rail. The support surface and
the latching recesses can be formed on the supporting portion, wherein the latching
recesses are arranged at different distances from the support surface. By pivoting the
locking lever, distances between the latching recesses and the elongate recess and

thus to the support rail can be advantageously changed.

The locking lever can have a recess between the connecting portion and the support-
ing portion, wherein the connecting portion is connected to the supporting portion via
a first leg. The supporting portion can have a second leg that is angled in relation to
the first leg and comprises the latching recesses. The first leg and the second leg can,
for example, enclose an angle of around 90°. For example, the support surface is ar-
ranged on a side of the supporting portion facing the finger guard and the second leg
is arranged on a side of the supporting portion facing away from the support surface.
As a result, the distance between the support surface and the elongate recess, and

therefore to the support rail, also changes as the locking lever pivots.
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According to a further embodiment, it is provided that the edge region of the elongate
recess forming the latching portion is arranged at a rear end of the elongate recess
facing the first end of the mounting rail. The designation as rear end is defined as
corresponding to the rear end in a direction of travel of the harvester when installed.
The locking lever can be pretensioned in the direction of the latching portion by a ten-

sion spring.

Various embodiments can be considered for securing the locking lever in the elongate
recess, which ensure that the locking lever can be mounted and that a loss of the

locking lever during operation is ideally avoided.

A possible embodiment provides that the locking lever has a connecting recess,
wherein the connecting recess is intended to receive a connecting edge region of the
elongate recess. The connecting edge region of the elongate recess is arranged at an
end of the elongate recess opposite the latching portion, for example facing the second
end of the support rail, and can also be referred to as the front end of the elongate
recess. The connecting recess is formed in the connecting portion of the locking lever
and is delimited by webs, the ends of which accommodate the connecting edge region
between them. An opening is formed between the ends, which opening is at least wide
enough to accommodate the connecting edge region. The connecting recess widens
behind the opening to allow the locking lever to swivel around the connecting portion.
A distance between the front end and the rear end of the elongate recess is less than
an extension of the locking lever in the longitudinal direction of the elongate recess.
The connecting recess extends deeper into the locking lever in the direction of the
latching recesses than the latching recesses. In order to be able to insert the locking
lever into the elongate recess, a minimum distance from the connecting recess to an
edge of the locking lever facing the first end of the support rail is less than the distance
between the front end and the rear end of the elongate recess. The locking lever is
pretensioned towards the latching portion, holding it in the elongate recess. The ten-
sion spring for generating the pretensioning can act on one of the ends of the webs of
the connecting recess. It would also be conceivable to arrange the tension spring in
the connecting recess between the front end of the elongate recess and the locking

lever.
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A further possible embodiment provides that the plate-shaped locking lever has two
pins which protrude from at least one of the two surfaces of the locking lever in the
connecting portion, i.e. in direction of the smallest extension of the locking lever. The
pins can also protrude on both sides of the locking lever. By arranging one of the pins
on one side of the component comprising the elongate recess and another of the pins
on the opposite side, the locking lever is advantageously held pivotably and displace-
ably in the elongate recess. A distance between the front end and the rear end of the
elongate recess is greater than an extension of the locking lever in the longitudinal
direction of the elongate recess. At least one of the pins can be designed as a pin that
is inserted into a hole in the locking lever. The pin can be inserted into the hole after
the locking lever has been inserted into the elongate recess to provide advantageous
its assembly. The pin can be screwed, pressed, soldered or welded into the hole, for
example. At least one of the pins can be formed in one piece with the locking lever.
This can be produced by a forming process or a primary forming process, for example

by cup drawing or bending a notch. The pins do not have to be cylindrical in shape.

According to a further possible embodiment, it is provided that the elongate recess
comprises an expansion extending transversely to a longitudinal extension of the re-
cess. This allows the locking lever with two pins to be inserted into the elongate recess.
This makes it possible to form both pins in one piece with the locking lever. The locking
lever is held in the elongate recess by pretensioning the locking lever against the latch-
ing portion. The tension spring for generating the pretensioning can act on an edge of

the connecting portion and can extend through the elongate recess.

According to a further embodiment, the locking lever has an actuating portion for man-
ual actuation, wherein a concave shape is formed on the actuating portion for receiving
a finger of an operator. The concave shape is advantageously ergonomically shaped
to ensure easy and comfortable operation with the finger and opens, for example, to-
wards the first end of the support rail. The ear lifter can be adjusted in the various
positions without tools by manual operation, in general also with just one hand, by
pulling the support rail upwards by hand and actuating the actuating portion with the
thumb, for example, in order to engage or release one of the latching recesses on the
latching portion. Unlike the connecting portion and the supporting portion, the actuating

portion is arranged outside the elongate recess, on a side of the support rail facing
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away from the finger guard. The actuating portion is connected to the supporting por-
tion, for example, on a side of the latching recesses facing away from the support
surface. When installed, the actuating portion is thus arranged above the supporting
portion and thus above the elongate recess for convenient actuation by the operator.
If the locking lever has a recess between the connecting portion and the supporting
portion, the actuating portion can be connected to the second leg and to the connecting

portion via a third leg, resulting in an advantageously stable, closed ring shape.

According to a further embodiment, the locking lever can comprise an actuating hook
for actuation by the finger guard, which is designed to embrace a tip of the finger guard
in such a way that the locking lever is held on the finger guard when a distance between
the finger guard and the support rail is changed and is thus automatically adjusted to
one of the positions. When the support rail is deflected, the distance to the surface of
the finger guard is increased. The locking lever is pivoted by the actuating hook that
reaches under the tip of the finger guard. Due to the shape of the actuating hook and
the ability of the locking lever to slide along the elongate recess, the actuating hook
slips off the tip of the finger guard under continued deflection of the support rail. The
locking lever has previously been pivoted until one of the latching recesses reaches
the latching portion and, due to the pretensioning of the locking lever against the latch-

ing portion, it engages automatically.

According to a further embodiment, it is provided that the elongate recess is arranged
in the support rail, for example running in a main direction of extension of the support
rail. The resulting pivot axis of the locking lever is therefore arranged in the support rail
and can be adjusted along the support rail. The support surface can be designed to be

in contact with a side of the finger guard facing the support rail.

The main direction of extension of the support rail corresponds in Cartesian coordi-
nates to a spatial direction X, which corresponds to the direction of travel of the har-
vester when the ear lifter is mounted. The support rail does not run in a straight line in
the X direction, but has several bends in a Z direction, which corresponds to a vertical
or direction of gravity when the ear lifter is mounted. The support rail is flat, with greater
expansion in the Y direction than in the Z direction. A deflection of the support rail

clamped at the first end in the Z direction therefore generates a spring force acting in
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the opposite direction to the deflection. According to an embodiment, the locking lever
can have a stiffening effect with respect to a bending stress on the support rail in a
region of the elongate recess, a stiffening effect of the locking lever being greater in a
first bending direction (Z) than in a second bending direction (-Z) opposite to the first
bending direction. When the ear lifter is mounted, the deflection of the support rail in
the direction of gravity is therefore counteracted more strongly than against the direc-
tion of gravity. The advantage of this is that the ear lifter is less likely to penetrate the
ground due to deflection in the direction of the ground, for example by a stone, which

can lead to plastic deformation and destruction of the ear lifter.

A holder for the finger guard can be arranged on the support rail. A further embodiment
can then be provided with the elongate recess being arranged in the holder. This de-
sign is useful for ear lifters that are attached to the cutter bar below the finger guards

and in which the holder is therefore arranged on an upper side facing the finger guard.

A further aspect of the application relates to an ear lifter for a cutter bar of a harvesting
machine having finger guards attached to a cutter bar, the ear lifter comprising a sup-
port rail having a first end for attachment to the cutter bar, a stalk lifter connected to a
second end of the support rail, and a locking lever, wherein the locking lever has a
support surface for support on one of the finger guards and is fixable in at least two
positions relative to the support rail to set a distance between the finger guard and the
support rail, characterized in that the support surface is intended to be in contact with
a side of the finger guard facing the support rail. Particularly advantageous, the support
rail of the ear lifter can be attached to the cutter bar with the first end above the finger
guard. An elongate recess can be provided in the support rail of the ear lifter, wherein

the locking lever is slidably guided in the elongate recess.

A further aspect of the application relates to a mowing arrangement with a finger guard
and with an ear lifter according to one of the previously described aspects or embodi-

ments thereof.

A further aspect of the application relates to a mower for a harvesting machine, com-

prising a cutter bar to which finger guards are attached, wherein an ear lifter is attached
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to the cutter bar and the ear lifter corresponds to one of the previously described as-

pects or embodiments thereof.

Further features and advantages are explained in more detail below with reference to

the accompanying drawings. In the Figures

Figure 1 shows a side view of an embodiment of an ear lifter;

Figure 2 shows a side view of a further embodiment of the ear lifter;

Figure 3 shows a side view of an embodiment of a mower with the ear lifter according

to Figure 2;

Figure 4 shows a side view of a further embodiment of the mower with the ear lifter

according to Figure 1;

Figure 5 shows a perspective view of a detail of the embodiment according to Figure
1.

H

Figure 6 shows a perspective view of a detail of the embodiment according to Figure
2;

Figure 7 shows a detail of the embodiment according to Figure 2 in a sectional view;

Figure 8 shows an illustration of the mower according to Figure 3 with a plurality of ear

lifters in different positions;

Figure 9 shows a further embodiment of the ear lifter by means of a detail in a sectional

view;

Figure 10 shows a perspective view of the embodiment according to Figure 9;

Figure 11 shows a further embodiment of the ear lifter by means of a detail in a side

view;
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Figure 12 shows the embodiment according to Figure 11, adjusted to a greater dis-

tance between the finger guard and the support rail;

Figure 13 shows a detail of the embodiment of the ear lifter according to Figure 2 in a

side view;

Figure 14 shows a further embodiment of the ear lifter by means of a detall in a per-

spective view;

Figure 15 shows a perspective view of the assembly of the embodiment according to

Figure 14;

Figure 16 shows a further embodiment of the ear lifter by means of a detail in a side

view;

Figure 17 shows a perspective view of the embodiment according to Figure 16;

Figure 18 shows a further embodiment of the mower with the ear lifter according to

Figure 16 by means of a detail in a side view.

Figure 1 shows a side view of an embodiment of the ear lifter 1. A Cartesian coordinate
system with three orthogonal spatial directions is represented by the arrows X and Z,
which point in the X-direction and the Z-direction respectively. The third spatial direc-
tion Y corresponds to the viewing direction into the drawing plane. The Cartesian co-
ordinate system applies to all figures and is indicated there with arrows X, Z and, if
applicable, Y for perspective views. ldentical reference signs in different Figures de-
note identical components. Recurring components with the same reference signs are

not necessarily named repeatedly.

The ear lifter 1 shown in Figure 1 for a mower of a harvesting machine is intended to
be attached to a cutter bar with finger guards (not shown). A support rail 5 has a first
end 6 for fastening to the cutter bar. A stalk lifter 8 is arranged at a second end 7 of

the support rail 5, which is intended to lift up and mow kinked or stored stalks. A locking
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lever 17 with a support surface 19 for support on one of the mowing fingers can be
fixed in at least two positions relative to the support rail in order to set a distance be-
tween the mowing finger and the support rail 5. The locking lever 17 can be a plate-
shaped component that can be manufactured from a sheet metal plate by punching or
cutting, for example. An elongate recess 3 is provided on the ear lifter 1, which in the
illustrated exemplary embodiment is formed on a holder 14 for the finger guard. Details
of the holder 14 and the locking lever 17 arranged in the elongate recess 3 will be
exemplified by means of further Figures. The locking lever 17 is slidably guided along
the elongate recess 3. A main direction of extension of the elongate recess 3 runs
essentially in a plane spanned by the X-direction and the Y-direction. A spring 11 can
hold the locking lever 17 in a rear position, i.e. pretension the locking lever 17 in the

direction of the first end 6.

Figure 2 shows a side view of a further embodiment of the ear lifter 1. The design of
the ear lifter 1 is comparable to the design shown in Figure 1 with regard to the ar-
rangement of the support rail 5 and the stalk lifter 8. A difference between the embod-
iment shown in Figure 2 is that the holder 14 for the finger guard (not shown) is ar-
ranged on the side of the support rail 5 facing away from the stalk lifter 8. In the instal-
lation position on the cutter bar (not shown), the holder 14 is therefore located under
the support rail 5 or on the side of the support rail 5 facing the ground. In the examplary
embodiment of the ear lifter 1 shown in Figure 2, the elongate recess 3 is formed in
the support rail 5. This allows the locking lever 17 with the support surface 19 for sup-
port on the finger guard to be used to adjust the distance between the finger guard and
the support rail 5 by setting the locking lever 17 in different positions relative to the
support rail 5. The spring 11 pretensions the locking lever 17 against a rear end of the

elongate recess 3, i.e. in the direction of the first end 6.

Figure 3 shows a side view of an embodiment of a mower or a mower arrangement
with the ear lifter 1 as shown in Figure 2 and the finger guard 2. The first end 6 of the
support rail 5 is fixed above the finger guard 2 to a cutter bar (not shown) by fastening
means 32. The illustration serves to clarify the interaction of the locking lever 17 on the
ear lifter 1 with the finger guard 2. The support surface 19 (see Figure 2) of the locking
lever 17 is supported on a side 20 of the finger guard 2 facing the support rail 5. This

is in the following also referred to as the upper side 20 of the finger guard 2. If the
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locking lever 17 is fixed in one of the at least two positions relative to the support rail
5, then the locking lever 17 forms a spacer between the support rail 5 and the finger
guard 2. The support rail 5 is deflected upwards in the negative Z-direction compared
to a tension-free position and thus exerts a spring force in the Z-direction, which acts
on the surface 20 of the finger guard 2 via the locking lever 17. The first end 6 of the
support rail 5 is attached to the cutter bar above the finger guard 2. This gives the
mower more clearance in its lower section. The ear lifter 1 attached above the finger
guard 2 therefore has the holder 14 on the underside of the support rail 5 facing away
from the stalk lifter 8.

Figure 4 shows a side view of a further embodiment of the mower or the mowing ar-
rangement, with the ear lifter 1 as shown in Figure 1 being attached to the cutter bar,
which is not shown, together with the finger guard 2. The ear lifter 1 is arranged below
the finger guard 2 so that the finger guard 2 is located between the support rail 5 and
the stalk lifter 8. Accordingly, the holder 14 for the finger guard 2 is also attached to
the upper side of the support rail 5 facing the stalk lifter 8. The elongate recess 3 for
holding the locking lever 17 could in principle also be made in the support rail 5 in this
embodiment. However, an advantageously simpler design of the locking lever 17 is
made possible by the fact that the elongate recess 3 is designed in the holder 14. The
support surface 19 (see Figure 1) is supported on the upper side 20 of the finger guard
2. When the locking lever 17 is fixed in one of the at least two positions relative to the
support rail 5, the locking lever 17 forms a spacer between the finger guard 2 and the
support rail 5. The locking lever 17 is fixed to the holder 14, which is firmly connected
to the support rail 5. The spring force of the deflected support rail 5 acting in the Z

direction thus acts on the finger guard 2 via the holder 14 and the locking lever 17.

The two embodiments of the ear lifter 1 according to Figures 1 and 2 can be described
as basic embodiments, which are jointly characterized by the fact that the support sur-
face 19 is intended to be in contact or to be brought into contact with the side 20 of the
finger guard 2 facing the support rail 5. Further details of the basic embodiments are

explained below by means of further illustrations.

Figures 5 to 8 illustrate the embodiments shown in Figures 1 and 2 in more detail.

Figure 5 shows a detail of the ear lifter 1 to be screwed on under the finger guard 2
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according to Figure 2 in a perspective view of a part of the support rail 5 with the rear
end 6 and the holder 14 for the finger guard 2, which is not shown, attached to the
upper side of the support rail 5. The elongate recess 3 in the holder 14 is continuous
and can also be referred to as a slotted hole 3. The locking lever 17 has a plurality of
latching recesses 22, one of the latching recesses 22 cooperating with a latching por-
tion 15 at an edge region of the elongate recess 3 to fix the locking lever 17 in one of
its positions relative to the support rail 5. The spring 11 in the form of a leaf spring is
connected to the support rail 5 and/or to the holder 14 and can extend through the
elongate recess 3 in order to pretension the locking lever 17 against the latching por-

tion 15 and thus hold it in position.

Figure 6 shows a detail of the ear lifter 1 to be screwed on above the finger guard 2
according to Figure 1 in a perspective view of a part of the support rail 5 with the rear
end 6 and the holder 14 for the finger guard 2, which is not shown, attached to the
underside of the support rail 5. The elongate recess 3 in the support rail 5 is continuous.
One of the latching recesses 22 on the locking lever 17 interacts with the latching por-
tion 15 on an edge region of the elongate recess 3 to fix the locking lever 17. In this
embodiment, the edge region of the elongate recess 3 is formed on the support rail 5.
The spring 11 in the form of a spiral spring is connected to the support rail 5 and can
extend through the elongate recess 3 in order to pretension the locking lever 17 against
the latching portion 15 and thus hold it in position. The shapes of the spring 11 shown
in Figures 5 and 6 are not assigned to the embodiments and can be exchanged or

designed in a different way.

In the following, the embodiments according to Figures 5 and 6 are additionally de-
scribed together with reference to Figures 7 and 8, since the features of the locking
lever 17 are identical in both embodiments. Figure 7 shows the embodiment according
to Figure 6 in a longitudinal section in the plane spanned by the X-direction and the Z-
direction through the ear lifter 1. The locking lever 17 could also be arranged in the
elongate recess 3 of the embodiment shown in Figure 5. In the illustration, the latching
recess 22 of the locking lever 17 engages with that latching portion 15 on the holder
14 or on the support rail 5, which is arranged closer to the support surface 19. It can
be seen that the distance between the support rail 5 and the finger guard 2 in both

embodiments depends on which one of the latching recesses 22 receives the latching
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portion 15. The latching portion 15 is formed by the rear edge region of the elongate
recess 3, wherein the rear edge is to be understood as the end of the elongate recess
3 facing the first end 6, irrespective of whether this is formed on the holder 14 or on
the support rail 5. The locking lever 17 is pretensioned by the tension spring 11 in the
direction of the latching portion 15 and is thus held in the respective position. This
allows the height of the ear lifter to be adjusted in relation to the mower, as can be

seen in Figure 8.

In order to be able to alternately connect one of the latching recesses 22 with the
latching portion 15, the locking lever 17 is pivotably arranged in the elongate recess 3.
A resulting pivot axis 16, about which the locking lever 17 pivots, is not an axis formed
by physical features, since the locking lever 17 is held in the slotted hole 3 by pins 4 in
the depicted exemplary embodiment. The pins 4 extend transversely to the main di-
rection of extension of the slotted hole 3 essentially in the Y direction and are arranged
on both sides of the component with the slotted hole 3, i.e. the holder 14 or the support
rail 5. This means that the locking lever 17 can be moved and pivoted along the slotted
hole 3. The pivot axis 16 extends transversely to the plane spanned by the X-direction
and the Z-direction, approximately in the Y-direction and approximately centrally be-
tween the two pins 4. The position of the pivot axis 16 is indicated in Figures 5 and 6;
in Figure 7 it extends approximately in the Y direction, perpendicular to the plane of
the drawing, between the two pins 4. Since the locking lever 17 is seated with play in
the elongate recess 3, the direction of the pivot axis 16 can vary slightly in relation to
the Y direction. The pivot axis 16 is stationary relative to a connecting portion 9 of the
locking lever 17, on which the pins 4 are arranged, and is accordingly moved along the

slotted hole 3 with the locking lever 17.

The connecting portion 9, which holds the locking lever 17 pivotably about the pivot
axis 16 in the elongate recess 3, is arranged along the elongate recess 3 or in the X-
direction at an angle to a supporting portion 10 of the locking lever 17. In the illustrated
exemplary embodiment, the connecting portion 9 is connected to the supporting por-
tion 10 via a first leg 18. An edge of the supporting portion 10 facing the support rail 5
forms the support surface 19. The latching recesses 22 are also formed on the sup-
porting portion 10, wherein the latching recesses 22 are arranged at different distances

from the support surface 19. For this purpose, the supporting portion 10 has a second
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leg 21, which is angled in relation to the first leg 18 and on which the latching recesses
22 are arranged. The support surface 19 is arranged on a side of the supporting portion
10 facing the finger guard 2 (see Figures 3 and 4), while the second leg 21, or the
latching recesses 22, are arranged on a side of the supporting portion 10 facing away

from the support surface 19.

The locking lever 17 can have an actuating portion 12 for manual actuation, which has
a concave shape 28 for ergonomically accommodating an operator's finger. The con-
cave shape 28 can open towards the first end 6, allowing advantageous actuation with
the thumb, while the other fingers of the operator's hand can reach under the support
rail 5. This allows the locking lever 17 to be pulled against the force of the spring 11 in
the direction of the second end 7 in order to release the latching recess 22 from the
latching portion 15. With the operator's fingers gripping under the support rail 5, the
support rail 5 can be adjusted to the desired height and the locking lever 17 can be
fixed to the locking section 15 again, for example with another locking recess 22. The
height can therefore be adjusted without tools and basically with just one hand. The
actuating portion 12 is arranged on a side of the latching recesses 22 or the second
leg 21 facing away from the support surface 19, so that the actuating portion 12 ad-
vantageously protrudes upwards out of the slotted hole 3. The actuating portion 12
can, for example, be connected to the second leg 21 and connected to the connecting
portion 9 via a third leg 23, so that the locking lever 17 forms a stable, annularly closed
shape. The two locking recesses 22 shown in the exemplary embodiment correspond
to two different height settings of the support rail 5. In both height settings, the support
rail 5 is deflected upwards. This results in a third height setting in which the locking rail
5 is not deflected. In this case, a surface 35 on the second leg 21 is in contact with the
latching portion 15, as the locking lever 17 does not have to be fixed in position against
the spring force of the support rail 5. The second leg 21 has stops 37 projecting at both
ends in the direction of the first end 6, which interact with the upper or lower side of the
support rail 5, or the holder 14, in the region of the latching portion 15 and thus limit a

swivel range of the locking lever 17.

Figure 8 shows a representation of the mower with a plurality of ear lifters 1 arranged
one behind the other in the direction of view or Y-direction, or a plurality of the mower

arrangements, here exemplarily with the ear lifters 1 in the embodiment according to



10

15

20

25

30

DK/EP 4108065 T3

16

Figure 2. The three ear lifters 1 have three different height settings, in each of which
the support rail 5 is set in a different position or at a different angle to the finger guard
2. Each of the height settings corresponds to one of the positions of the locking lever
17. With reference to Figures 3 and 4, it can be seen that the ear lifter 1 according to
Figure 4 is set higher in relation to the mower by reducing the distance between the
support rail 5 and the finger guard 2, while the ear lifter 1 according to Figure 3 is set
higher in relation to the mower by increasing the distance between the support rail 5

and the finger guard 2.

With reference to Figures 9 and 10, which are described together, a further embodi-
ment of the ear lifter 1 is described. The embodiment is based on the basic embodi-
ment shown in Figure 2, but can also be transferred to the basic embodiment shown
in Figure 1 by transferring the features described below with regard to the elongate
recess 3 and the support rail 5 to an elongate recess 3 on the holder 14. According to
the embodiment, it is provided that the latching portion 15 encloses an acute angle A
with the surface 20 of the finger guard 2, which is only indicated here. The surface 20
of the finger guard 2 is generally aligned approximately horizontally in the installation
position on the mower, i.e. parallel to a plane spanned by the X-direction and the Y-
direction. An advantage of the embodiment is that the spring force acting in the Z di-
rection of the support rail 5 deflected in the opposite direction to the Z direction holds
the locking lever 17 in its position. The latching portion 15 acts with a proportion of the
spring force dependent on the angle A in the direction of the latching recess 22, which
is supported on the surface 20 of the finger guard via the second leg 21 and the support
surface 19. The angle A, for example, has an angular dimension of at least 10°, in
particular from 20° to 30°. The openings of the latching recesses 22 on the second leg
21 of the supporting portion 10 are aligned with the latching portion 15. The angled
shape of the latching portion 15 is achieved in the illustrated exemplary embodiment
by the elongate recess 3 having an S-shaped or Z-shaped profile in the direction of its
longitudinal extension. The spring 11 applies a spring force to the locking lever 17 in
the area of the connecting portion 9 in the direction of the first end 6, thereby also

holding it in position.

In this exemplary embodiment, the locking lever 17 also differs from the embodiments

described above in that three locking recesses 22 are provided, which make it possible
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to fix the ear lifter 1 in three different height settings. The three latching recesses 22

can be realized in any of the embodiments described in this application.

With reference to Figures 11 and 12, a further embodiment of the mower or mower
arrangement is described below. Figures 11 and 12 each show the mower or the
mower arrangement consisting of the finger guard 2 and the ear lifter 1, which is only
partially shown. The ear lifter 1 and the finger guard 2 are attached to the cutter bar,
which is not shown, by fastening means 32. The embodiment shown refers to the basic
embodiment shown in Figure 2. However, the features relating to the locking lever 17
can also be transferred to the basic embodiment shown in Figure 1. In the exemplary
embodiment shown, the locking lever 17 has an actuating hook 29 for actuation by the
finger guard 2, wherein the actuating hook 29 is designed to embrace a tip 30 of the
finger guard 2 in such a way that the locking lever 17 is displaced into one of the posi-
tions and engages when the distance between the finger guard 2 and the support rail
5 is changed. In Figure 11, the ear lifter 1 is set to its lowest position. For this lowest
setting position, the locking lever 17 does not necessarily have to be fixed in one posi-
tion, as the force of the support rail 5 acting in the Z direction does not act on the finger
guard 2 via the locking lever 17 and the locking lever 17 has no function as a spacer
between the ear lifter 1 and the finger guard 5. The surface 35 of the supporting portion
10 rests against the latching portion 15 at the rear edge of the elongate recess 3. The
latching recesses 22 are arranged adjacent to the surface 35 on the side opposite the
support surface 19. The actuating hook 29 is arranged on the connecting portion 9 of
the locking lever 17 and is shaped so that it engages around the finger guard tip 30 in
the height setting shown in Figure 11. As a result, the ear lifter 1 can be advantageously
moved to one of the positions without manual actuation of the locking lever 17. When
the support rail 5 is deflected upwards, i.e. against the Z direction, the distance be-
tween the support rail 5 and the surface 20 of the finger guard 2 is increased. The
locking lever 17 is pivoted clockwise by the actuating hook 29 engaging under the
finger guard tip 30. Due to the shape of the actuating hook 29 and the displaceability
of the locking lever 17 along the elongate recess 3, the actuating hook 29 slips off the
finger guard tip 30 under continued deflection of the support rail 5, as shown in Figure
12. The locking lever 17 was previously pivoted clockwise until one of the latching
recesses 22 reaches the latching portion 15 and the force of the spring 11 causes the

locking lever 17 to engage in one of the positions. Depending on the shape of the
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actuating hook 29, it can engage in the upper or lower latching recess 22.

Figure 13 shows a detail of the embodiment of the ear lifter 1 according to Figure 2 in
a side view. A further advantage of the embodiment, which also applies to other em-
bodiments, is explained with reference to Figure 13. The locking lever 17 has a stiffen-
ing effect with respect to a bending stress on the support rail 5 in the region of the
elongate recess 3, the stiffening effect of the locking lever 17 being greater in a first
bending direction in the Z direction than in a second bending direction opposite to the
first bending direction, which is designated -Z. The support rail 5 is regularly subjected
to bending during operation. Due to uneven ground or stones protruding from the
ground, the support rail 5 is often deflected upwards, i.e. in the second bending direc-
tion -Z, which is why the support rail 5 must be designed to be correspondingly elastic
in order to avoid any resulting damage. If the second end 7 of the support rail 5 pene-
trates the ground, a downward deflection in the first bending direction Z can also occur.
This is undesirable as the ear lifter 1 can dig into the soil and be destroyed. Broken off
parts of the destroyed ear lifter can in turn cause considerable further damage to the
harvester. For this reason, it is advantageous if the support rail 5 is stiffer in the first
bending direction Z than in the second bending direction -Z. Such a stiffening effect of
the locking lever 17 is given here and it is illustrated by a triangle 33 drawn for expla-
nation purposes. A base 34 of the triangle 33 corresponds to the distance defined by
the locking lever 17 between the surface 20 of the finger guard 2 and the support rail
5, or more precisely the latching portion 15. A tip 36 of the triangle 33 indicates the
point of the fastening section 9 in which the support rail 5 is held between the pins 4
and which is connected to the base 34 via the first leg 18. The section of the support
rail 5 located between the tip 36 and the base 34 cannot be deflected downwards in
the first bending direction Z, but can be deflected in the opposite second bending di-

rection -Z.

With reference to Figures 14 and 15, further embodiments of the ear lifter 1 are de-
scribed. Figure 14 shows a further embodiment of the ear lifter 1 by means of a detail
in a perspective view. The embodiment shown corresponds to the basic embodiment
shown in Figure 2. The features of this embodiment relating to the elongate recess 3
and the locking lever 17 can also be transferred to the basic embodiment shown in

Figure 1. The locking lever 17, which is designed as a plate, has the two pins 4 which
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protrude from at least one surface of the plate in order to hold the locking lever 17
pivotably and displaceably in the elongate recess 3. The pins 4 can protrude from the
surfaces of the plate on both sides of the locking lever in the Y direction, or only from
one of the surfaces. At least one of the pins 4 can be designed as a pin that is seated
in a hole in the locking lever 17. An advantage is that the at least one pin can be
inserted into the locking lever 17 after the locking lever 17 is positioned in the elongate
recess 3. The locking lever 17 is then positively connected to the support rail 5 or the

holder 14 in all spatial directions.

In the embodiment shown, at least one of the pins 4 is formed in one piece with the
locking lever 17, which can be achieved, for example, by producing the pin 4 by cup
drawing or as a notch by a forming process. The production of the pin 4 can advanta-
geously take place simultaneously with the production of the locking lever 17, which
considerably simplifies the production of the locking lever 17. The other pin 4 can be
designed as a pin that can be subsequently inserted into the locking lever 17. Produc-
tion is further simplified if both pins 4 are formed in one piece with the locking lever 17,
as shown in the illustrated embodiment. In this case, the elongate recess 3 is provided
with an expansion 31 extending transversely to the longitudinal extent of the elongate
recess 3, which can also be referred to as a notch or widening of the elongate recess
3.

Figure 15 shows a perspective view of the assembly of this embodiment, in which the
locking lever 17 is inserted into the elongate recess 3 in such a way that the pin 4 is
inserted through the expansion 31. Figure 14 shows that, when the ear lifter 1 is
mounted, the pin 4 cannot reach the expansion 31 arranged approximately in the mid-
dle of the elongate recess 3 and therefore cannot be lost during operation. Even on
the single ear lifter 1 in an unmounted state, the locking lever 17 is securely connected
to the ear lifter 1 as long as one of the latching recesses 22 is connected to the latching
portion 15 and the spring 11 applies a force to the locking lever 17 in the direction of
the first end 6.

Further embodiments of the ear lifter 1 and the mower or the mower arrangement are
described with reference to Figures 16 to 18. Figure 16 shows a further embodiment

of the ear lifter 1 by means of a detail in a side view. Figure 17 shows a perspective
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view of the embodiment shown in Figure 16. Figure 18 shows a side view of a further
embodiment of the mower or the mower arrangement with the ear lifter 1 as shown in
Figure 16. Figures 16 to 18 are described together below. The embodiment is de-
scribed on the basis of the basic embodiment according to Figure 2, wherein distin-
guishing features of the elongate recess 3 and the locking lever 17 can be transferred
to the basic embodiment according to Figure 1. The locking lever 17 has a connecting
recess 24, which is intended to receive a connecting edge region 25 of the elongate
recess 3. The connecting recess 24 is formed on the connecting portion 9. The con-
necting edge region 25 is arranged at a front end of the elongate recess 3 opposite the
latching portion 15. The connecting edge region 25 accommodated in the connecting
recess 24 provides a positive connection in the Z direction between the support rail 5,
or the holder 14, and the locking lever 17. The pins 4 of the previously described em-
bodiments can thus be advantageously omitted, which further simplifies the manufac-
ture of the locking lever 17. In the perspective view of Figure 17, it can be seen that
the elongate recess 3 has a correspondingly smaller extension in its main direction of
extension. The connecting recess 24 is delimited by webs 26, the end sections 27 of
which accommodate the connecting edge region 25 between them or rest against the
connecting edge region 25. In the exemplary embodiment, the tension spring 11 does
not extend through the elongate recess 3, but acts on one of the end sections 27 on
one of the webs 26. In the embodiment shown, the locking lever 17 can also be moved
along the elongate recess 3 so that the latching recesses 22 can engage the latching
portion 15 and be released again. The pivot axis 16, which results from the pivotability
of the locking lever 17, extends approximately parallel to the Y direction between the

end sections 27.
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Patentkrav

1. Akselgfter til en klippeenhed af en hestmaskine med slafingre (2), som er
anbragt pa en knivbjeelke, hvor akselafteren har en stetteskinne (5) med en
farste ende (6) til fastgerelse til knivbjeelken, en stilklafter (8), der er forbundet
til en anden ende (7) af statteskinnen (5), og en lasearm (17),

hvor lasearmen (17) har en stetteflade (19) til statte pa en af slafingrene (2)
og kan fastgeres i mindst to positioner i forhold til statteskinnen (5) for at ind-
stille en afstand mellem slafingrene og statteskinnen,

hvor en aflang udsparing (3) er tilvejebragt pa akselafteren, og lasearmen (17)
er fort forskydeligt i den aflange udsparing,

kendetegnet ved, at lasearmen (17) har laseudsparinger (22), hvor en af |a-
seudsparingerne i hver position samvirker med en lasedel (15) pa et kantom-
rade af den aflange udsparing (3) for at fiksere lasearmen i den respektive

position.

2. Akselefter ifalge krav 1, kendetegnet ved, at den aflange udsparing (3) er
anbragt i stetteskinnen (5), eller at den aflange udsparing (3) er anbragt i en

pa stetteskinnen (5) anbragt holder (14) til slafingeren (2).

3. Akselafter ifalge et af kravene 1 eller 2, kendetegnet ved, at |asearmen
(17) er anbragt drejeligt i den aflange udsparing (3), hvor en resulterende dre-
jeakse (16) straekker sig pa tveers til en langsgéende udstraekning af den af-
lange udsparing og er forskydelig i en retning af den langsgaende udstraekning

af den aflange udsparing.

4. Akselgfter ifglge krav 3, kendetegnet ved, at lasearmen (17) har en forbin-
delsesdel (9) og en stattedel (10), der er anbragt tilstadende i den aflange

udsparing, hvor lasearmen ved forbindelsesdelen holdes drejeligt omkring dre-
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jeaksen (16) i den aflange udsparing (3), og hvor stettefladen (19) og la-

seudsparingerne (22) er udformet ved stattedelen (10).

5. Akselefter ifolge krav 4, kendetegnet ved det, | samlet tilstand af akselaf-
teren af klippeenheden, er stettefladen (19) anbragt pa en side af stettedelen
(10), der vender mod slafingeren (2), og laseudsparingerne (22) er anbragt pa

en side af stgttedelen (10), der vender veek fra stattefladen (19).

6. Akselafter ifelge et af kravene 1 til 5, kendetegnet ved, at lasearmen (17)
har en forbindelsesudsparing (24), hvilken forbindelsesudsparing er tilveje-
bragt til at optage et forbindelseskantomrade (25) af den aflange udsparing (3)
ved en ende af den aflange udsparing (3), der befinder sig over for lasedelen
(15).

7. Akselefter ifelge krav 6, kendetegnet ved, at forbindelsesudsparingen (24)
er afgreenset af ribber (26), hvis endedele (27) optager forbindelseskantomra-

det (25) mellem sig.

8. Akselgfter ifelge et af kravene 1 til 7, kendetegnet ved, at lasearmen (17)
er udformet som en plade, hvor to stifter (4) rager ud fra mindst én overflade
af pladen for at holde lasearmen drejeligt og forskydeligt i den aflange udspa-

ring (3).

9. Akselgfter ifelge et af kravene 1 til 8, kendetegnet ved, at lasedelen (15), i
samlet tilstand af akselafteren pa klippeenheden, omfatter en spids vinkel (A)

med en overflade (20) af sléfingeren (2), der samvirker med lasearmen (17).

10. Akselgfter ifalge et hvilket som helst af kravene 1 til 9, kendetegnet ved,
at lasearmen (17) har en aktiveringsdel (12) til manuel aktivering, hvor en kon-

kav form (28) til at modtage en operaters finger er dannet pa aktiveringsdelen.
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11. Akselefter ifalge et af kravene 1 til 10, kendetegnet ved, at lasearmen
(17) har en aktiveringskrog (29) til aktivering af slafingeren (2), hvor aktive-
ringskrogen er udformet til, i samlet tilstand af akselafteren pa klippeenheden,
at omfatte en spids (30) af sléfingeren (2) pa en sadan made, at lasearmen

forskydes til en af positionerne, nar der er skiftet afstand mellem statteskinnen

().

12. Akselefter ifalge et af kravene 1 til 11, kendetegnet ved, at lasearmen
(17) har en afstivningsvirkning med hensyn til en bejningsspeending pa stette-
skinnen (5) i et omrade af den aflange udsparing (3), hvor en afstivningseffekt
af lasearmen er sterre i en farste bajningsretning (Z) end i en anden bgjnings-

retning (-Z) modsat den fgrste bgjningsretning.

13. Akselefter ifalge et af kravene 1 til 12, kendetegnet ved, at lasearmen

(17) er forspeendt af en fieder (11) i retning af lasedelen (15).

14. Akselgfter ifglge krav 1, kendetegnet ved, at stattefladen (19) er beregnet
til, i samlet tilstand af akselafteren pa klippeenheden, at veere i kontakt med

en overflade (20) af slafingeren (2), der vender mod stetteskinnen (5).
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