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(57) Abrege(suite)/Abstract(continued):
sensor to the other sensor. A second linkage translates the motions of both sensors rearward to a protected area under the header

which contains the potentiometer. This configuration transmits useful ground position signals to the header height controller in both
low and high cutting heights. The Invention advantageously reduces the likelihood of damage to the short front sensor when the
machine Is reversed since the longer rear sensor arm pulls the shorter forward sensor arm up by means of the linkage to a position

where damage Is unlikely.
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ABSTRACT

The invention 1s a combination of a short ground sensor arm mounted close to the cutter
bar and a longer rod mounted towards the rear of the header. The short front sensor and long
rear sensor are connected by a linkage which translates motions from either sensor to the other
sensor. A second linkage translates the motions of both sensors rearward to a protected area
under the header which contains the potentiometer. This configuration transmits useful ground
position signals to the header height controller in both low and high cutting heights. The
invention advantageously reduces the likelihood of damage to the short front sensor when the

machine is reversed since the longer rear sensor arm pulls the shorter forward sensor arm up by

means of the linkage to a position where damage is unlikely.
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HEADER GROUND SENSOR

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0004] The present invention is in the field of crop harvesting equipment such as

combines and harvesters.

RELATED ART

[0005] Agricultural machines such as combines and harvesters use headers to cut
crop and move it into the machine for processing. The headers can be raised and lowered to cut
the crop at various heights. Many headers are equipped with ground sensors that contact the

ground as the header moves through a field during harvest. As the ground terrain changes the

sensors move up and down in response. A potentiometer measures the angle of change of the
ground sensors and continually sends an electric voltage to a computer controller which moves
the header according to the signals from the ground sensors’ constant contact with the ground

contour. This keeps the header at a user selected height automatically.
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[0006] There 1s a wide range of cutting heights that are desirable. Mechanical
configurations for ground sensors that work well for higher heights, for example 400 millimeters,
do not work well at lower heights in common usage, for example 25 millimeters, and vice versa.
[0007] Separately, i1t 1s advantageous for the sensor ground contact position to be
very close to the cutter bar, at the leading edge of the header. This position close to the cutter bar
allows the header to react quickly to changing ground contours. In the prior art long sensors
mounted near the front ot the header and near the cutter bar worked well for high cutting heights
but, when the cutting height was lower, the long sensor arms, which move around a pivot mount,
would contact the ground at a position too far to the rear of the cutter bar to respond quickly to
changes 1n ground contour. Thus, long ground sensor arms did not work well for short cutting
heights. Short ground sensor arms were advantageously responsive at short cutting heights, but
would not reach the ground at all at high cutter heights.
[0008] Moreover, a short straight ground sensor mounted close to the cutter bar
risked breakage when the operator backed the machine up with the sensor in its down position.
The short sensor could also be broken 1f the operator lowered the header without simultaneously

moving the machine forward. This double motion was not guaranteed.

SUMMARY OF THE INVENTION

[0009] One aspect of the invention combines a short ground sensor arm mounted

close to the cutter bar and a longer rod mounted towards the rear of the header in a direction of
travel. The short front sensor and long rear sensor are connected by a linkage which translates
motions from either sensor to the other sensor. A second linkage translates the motions of either

sensor rearward to a protected area under the header which contains a potentiometer. This
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configuration transmits useful ground position signals to the header height controller at both low
and high cutting heights. The invention advantageously reduces the likelihood of damage to the
short front cutter bar when the machine 1s reversed since the longer rear sensor arm pulls the
shorter forward sensor arm up by means of the linkage to a position where damage is unlikely.

[00010] In another aspect of the invention the rear sensor arm 1s dimensioned to be
substantially coterminous with the rear side of the header. In yet another aspect of the invention,
the sensor arms are mounted in a central portion of the header in the transverse direction.

[00011)  Further areas ot applicability of the present invention will become apparent
from the detailed description provided hereinafter. It should be understood that the detailed
description and specific examples, while indicating the preferred embodiment of the invention,
are intended for purposes of illustration only and are not intended to limit the scope of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[00012]  The present invention will become more fully understood from the detailed
description and the accompanying drawings, wherein:

[00013]  Figure 1 1s a side view of the ground sensor of the present invention in a
generally lowered position.

[00014]  Figure 2 1s a side view of the ground sensor 1n a raised position.

[00015]  Figure 3 1s a lower perspective view of the ground sensor system in a

generally lowered postition.
[00016]  Figure 4 1s a lower perspective view of the ground sensor system in a

generally raised position.

[00017]  Figure S 1s a upper perspective cutaway view of the ground sensor.
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[00018]  Figure 6 is a schematic top view of a combine having the ground sensors
mounted on its header.

[00019]  Figure 7 1s a top view of a combine having the ground sensors mounted on its

header.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00020] The following description of the preferred embodiment(s) 1s merely
exemplary in nature and is in no way intended to limit the invention, its application, or uses.

[00021] Reterning now to the drawings wherein hke reference numbers indicated like
elements, crop header 10 includes a bottom element 12 and, located foremost in the direction of
travel, a cutter bar 14.

[00022] Pivotally mounted on or adjacent to said cutter bar 14 is a forward height
sensor arm 16. In the depicted embodiment, forward height sensor arm 16 is relatively short and
straight. Thus positioned, the forward ground sensor arm responds quickly to ground contour
changes when the header 1s at a low cutting height.

[00023] As is best seen 1n Figures 3 and 4, just behind the cutter bar 14 is a forward
horizontal frame plate 18. Just to the rear of that i1s a height sensor mounting bracket 20. Over

the height sensor mounting bracket 20 and extending forward of it to a fixture on the forward
plate 18 is a frame foot 22 (shown cutaway in Figure 5). Frame foot 22 supports the header
platform above it and shelters the height sensor mounting bracket and the linkages and
potentiometer within mounting bracket 20.

100024] A rear height sensor arm 24 is mounted on pivot 26 to mounting bracket 20.

Chain 25 limits downward travel of rear arm 24 and consequently the entire assembly.
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[00025] A linkage 30 is attached at a forward pivot 32 to the forward height sensor
arm 16 and at a rear pivot 34 to the rear height sensor arm 24 respectively. As is apparent, the
pivotal attachment of linkage 30 between the forward height sensor arm 16 and rear height
sensor arm 24 causes either of the height sensors to move necessarily when a force or pressure
causes the other of the height sensors to move. In this way, the movement of both
advantageously ensures that the forward height sensor will not be caught if the harvesting vehicle
is reversed or turned sharply, while simultaneously ensuring that a forward sensor can deliver
immediate detection of and responsiveness to rapid changes in ground contour as the harvesting
vehicle proceeds forward.

[00026] As best seen in Figure 5 a potentiometer linkage 40 1s pivotally attached to the
forward height sensor at a pin 42 and also pivotally attached to a potentiometer extension 44 at
pivot point 46 on the mounting bracket 20. Potentiometer S0 1s thereby actuated by travel of the
potentiometer extension 44, which 1n turn responds to the generally forward and reverse travel of
linkage 40. Either a rotational or linear potentiometer may be used.

[000271 Figure 6 1s a schematic top view of a combine with a header having the
ground sensors of the present invention mounted thereon. In the depicted embodiment, header
10 has a central portion in a transverse direction that would substantially correspond to the outer

dimensions of the feeder house 60. In the depicted embodiment, the rear sensor arm 24 is

dimensioned such that its rearward extent 1s substantially equivalent to the rearward extent of the
header 10, that 1s, the rear ground sensor ends about at the rear of the header. This remains true

whether the rear sensor arm i1s in a lowered or raised position, see Figures 1 and 2. This
dimension advantageously allows the ground sensors 24 and 16 to be mounted in the center
portion of the header. A greater rearward extent of the rear ground sensor 24 would

disadvantageously interfere with the feeder housing and the feeding of crop into it. A center
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mounting of ground sensors 1s desirable as for example when the combine is being used on
terraced ground and one of the other end portions of the header may be suspended in the air
overhanging the terrace, and thereby unable to provide useful signals to the header control
module.

[00028]  As various modifications could be made to the exemplary embodiments, as
described above with reference to the corresponding illustrations, without departing from the
scope of the invention, 1t 1s intended that all matter contained in the foregoing description and
shown 1n the accompanying drawings shall be interpreted as illustrative rather than limiting.
Thus, the breadth and scope of the present invention should not be limited by any of the above-
described exemplary embodiments, but should be defined only 1n accordance with the following

claims appended hereto and their equivalents.
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CLAIMS

. A ground sensor system for a combine header comprising:

a front ground sensor arm, said front ground sensor arm being pivotally
attached to a front aspect of a header substantially at a cutter bar;

a rear ground sensor arm pivotally mounted to a sensor mount; said rear
ground sensor arm having a rearward extent substantially equivalent to a rearward
extent of the header:

a linkage bar, said linkage bar having a forward end being pivotally attached
to a lower portion of said forward ground sensor arm and said linkage bar having a
rear end being pivotally attached to a forward portion of said rear ground sensor arm;

a potentiometer linkage, said potentiometer linkage being pivotally attached to
said forward ground sensor arm at a position intermediate to the pivotal attachment of
sald forward sensor arm to said cutter bar and the pivotal attachment of said linkage
bar to said forward ground sensor arm;

said potentiometer linkage being operatively engaged with a potentiometer
mounted on said header, said potentiometer being configurable to send an electronic
signal 1n response to movement of said potentiometer linkage;

whereby movement of either said rear ground sensor arm or said forward
ground sensor arm caused by contact with the ground causes movement in said
potentiometer linkage sufficient to operatively engage said potentiometer, regardless

of whether the other of said sensor arms is also moved by ground contact.

2. The ground sensor of claim 1 wherein if said header travels in a rearward
direction, then contact of said rear ground sensor arm with ground contours elevates
said front ground sensor arm such that the ground contour does not damage said front

ground sensor arm.

3. The ground sensor system of claim 1 wherein said rear ground sensor arm is

pivotally mounted to the header.
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4. The ground sensor system of claim 1 wherein said front ground sensor arm 1s
straight.
5. The system of claim 1 further comprising said front ground sensor being

shorter than said rear ground sensor arm.

6. The ground sensor system of claim 1 wherein said potentiometer selected from
the group comprising:
a linear potentiometer and

a rotational potentiometer.

7. The ground sensor system of claim 1 wherein said front ground sensor and

said rear ground sensor are aligned in a direction of travel.

8. The ground sensor system of claim 1 wherein said front ground sensor and

said rear ground sensor are mounted on a center portion of the header.
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FIGURE 6
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