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Description

The invention relates to a method for the even distribution
of fertilizer by means of a two-disc spreader in field
regions, the agricultural cultivation of which takes place
in cornering travel, for example, in tracks and/or at the
outer field boundaries or at tree or plant islands in the

interior of the field.

Due to the growing demand for grain, there is a need to also
utilize agricultural land that has non-rectilinear tracks
and/or non-rectilinear field boundaries and/or forest or
plant islands or biotopes - so-called water-filled hollows -
in the middle of the field. Power transmission towers and
wind power stations are examples of these problematic cases.
These agricultural field areas must also be fertilized

organically or with minerals.

Two-disc spreaders are used primarily nowadays to distribute
mineral fertilizer, which spreaders have so far not been

able to solve the aformentioned problematic cases.

Pneumatic spreaders having spreader lines extending
transversely to the direction of travel of the tractor are
also known, in the case of which the pneumatically conveyed
fertilizer is distributed on the ground using equidistantly
spaced delivery elements. In the case of curvy field
boundaries or in the case of the aforementioned problematic
cases, the spreader moves along a curve. Therefore, the
sections of the spreader line facing the inner radius move
more slowly than the curve-outer sections, with the
consequence that, given the same metering quantity, over

fertilization occurs in the curve-inner region and under
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fertilization occurs in the curve-outer region. DE 10 2004
030 240 Al discloses that, depending on the curve radius
travelled by the tractor, the metering elements supplying
the delivery elements in the curve-inner region are set to a
smaller metering quantity than the metering elements
supplying the curve-outer delivery elements. The pneumatic
spreader also makes it possible to switch off the spreader
lines in partial regions in the event of a profile of the
curvy field boundary that differs from the track or the
boundary of the water-filled hollow. Reference is made to

the aforementioned document with respect to further details.

In contrast to a pneumatic spreader, in the case of which
the fertilizer is applied two-dimensionally and, therefore,
evenly, in the case of a towed or self-propelling two-disc
spreader, the fertilizer in a semicircular spreading fan is
distributed on the ground at a greater distance from the
spreader, which corresponds to the range of throw of the
spreader. In this case, the maximum of the fertilizer
gquantity is in the middle, whereas it drops off to the right
and left in the semicircle. During parallel tracking, the
spreading fans are overlapped and an even distribution of
fertilizer is achieved. This applies for distribution in

parallel tracks.

Such a method having the features of the preamble of Claim 1

is known from WO 2009/045114.

On agricultural land having non-rectilinear tracks or
driving sections, i.e., for example, field boundaries
following a curve, further tracks/driving paths extending
parallel thereto in the interior of the field, and/or tree

and plant islands in the middle of the field, due to
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cornering travel, a lower speed of the section of the
semicircular spreading fan facing the inner radius of the
curve results as compared to the section facing the outer
radius of the curve. The result is over metering in the
first case and under metering in the second case. In
addition, due to the range of throw of the spreading fan,
i.e., the distance between the spreading discs and the
striking point of the fertilizer on the ground, a spatial
offset results in the apothem toward the rear during the
movement of the spreader around the curve. Due to the
cornering travel, the spreading fan is already moving while
it is still following the linear path, i.e., it

inadvertently drifts outward.

The problem addressed by the invention is that of achieving
a preferably even distribution of fertilizer using a two-
disc spreader in the aforementioned problematic field and

field-boundary regions.

This problem is solved with a method according to Claim 1.
During travel on a rectilinear section, the two-disc
spreader is set in the standard or basic setting, depending
on the fertilizer type and the working width. In comparison
to this standard or basic setting, during cornering travel,
non-uniform fertilizer quantities and/or non-uniform
application points and/or non-uniform rotational speeds of
the spreading discs are set with regard to the profile of
the curve on the curve interior and curve exterior. Due to
the settability of the aforementioned three parameters
individually or collectively, it is possible to react
effectively to any problem encountered during cornering

travel.
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According to one preferred embodiment, it is provided that
over metering in the curve-inner region or under metering in
the curve-outer region because of the rotational movement of
the semicircular spreading fan during the cornering travel
is compensated for by a reduction in the metering gquantity
at the curve-inner spreading disc and by an increase in the

metering quantity at the curve-outer spreading disc.

This measure will be selected, in particular, when a
continuously curved curve 1s involved. If cornering travel
is followed by such cornering travel in the opposite
direction, the setting of the metering quantity is merely
changed accordingly from the right spreading disc to the
left spreading disc.

In another advantageous embodiment of the invention, it is
provided that, in the event of a direction of rotation of
the spreading discs in the centre counter to the direction
of travel of the spreader, over fertilizing or under
fertilizing because of the rotational movement of the
semicircular spreading fan is additionally compensated for
at the curve-inner spreading disc by means of shifting the
application point counter to the direction of rotation
and/or outwards in the direction of the circumference of the
spreading disc and at the curve-outer spreading disc by
means of shifting the application point in the direction of

rotation and/or inwards in the direction of the disc centre.

This additional measure of shifting the application point
determines the angle of rotation at which the fertilizer
particles leave the spreading disc. The further outward the
application point is located, the sooner the fertilizer

particles leave the spreading disc, and the further inward
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it is located, the later the fertilizer particles leave the
spreading disc. Therefore, the position of the spreading fan

is influenced.

In another embodiment of the invention, it is provided that
over metering or under metering because of the rotational
movement of the semicircular spreading fan is additionally
compensated for by a reduction in the rotational speed of
the curve-inner spreading disc and/or by an increase in the

rotational speed of the curve-outer spreading disc.

This measure, which is primarily additionally provided, is
easily implemented in modern two-disc spreaders having a

hydraulic or electric drive of the spreading discs.

The direction of movement and/or the curve radius of the
two-disc spreader can be determined by means of a GPS
signal, and the movement of the semicircular spreading fan

can be calculated.

Information regarding lane courses to be expected can also
be transmitted by the GPS signal and included in the

calculation.

Instead thereof, the movement of the semicircular spreading

fan can also be calculated by means of the steering angle of
the front wheels of the tractor or self-propelling vehicle.

In the case of a towed or self-propelling two-disc spreader,
the movement of the semicircular spreading fan can be

determined by means of the different speed of the wheels.

As an additional measure, it is recommended that, in the

event of the cornering travel at field boundaries, at the
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spreading disc in the vicinity of the boundary, boundary
spreading devices are additionally engaged or boundary
spreading settings (rotational speed, application point,
metering gquantity) implemented. Such devices and settings

are known in the prior art.

Advantageously, it is provided that shiftings of the
application point on the right/left during cornering travel
are added to or calculated with the basic settings of the
two-disc spreader on a rectilinear driving section on the
level and additionally are added to or calculated with
possible setting changes during travel on a slope
transversely to and in the direction of travel depending on
the respectively measured slope angles. With respect to
spreading using a two-disc spreader on a slope, reference is
made to the non-published patent application DE 10 2010 034
215 belonging to the applicant.

Furthermore, it is advantageous if the spatial offset
between the outer striking point of the spreading fan on the
ground and the spreading disc is taken into consideration
during the shifting of the spreading fan and the striking
points on the right/left are controlled.

In addition, it can be advantageous if the application
points are controlled in such a manner that the centre of
the spreading fan is always located on the centre of the

driving section travelled.

Finally, it is provided that all of the measures - metering
quantities, application points, rotational speeds - of the
basic setting in the field are calculated together with the

measures of the rotational movement of the spreading fan, of
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the spatial offset of the spreading fan and the orientation
thereof always with respect to the centre of the driving

section, and with the boundary spreading settings.
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Patentkrav

1. Fremgangsmade til ensartet fordeling af gedning ved hjeelp af en god-
ningsspreder med to skiver i omrader af en mark, hvor den landbrugsmaessi-
ge bearbejdning sker i kurvekarsel, f.eks. i spor og/eller ved de ydre mark-
graenser eller ved trae- eller planterger inde pa marken, kendetegnet ved, at
der med hensyn til den gadningstypeafhaengige og arbejdsbreddeafhaengige
indstilling ved karsel pa en lige karestrackning i forhold til kurvens forlgb pa
indersiden af kurven og ydersiden af kurven indstilles uens afgivelsespunk-
ter, hvor der tages hensyn til den rumlige forskydning mellem spredeviftens
ydre traefpunkt pa jorden og spredeskiven ved forskydning af spredeviften, og
afgivelsespunkterne til hgjre/venstre reguleres pa en sddan made, at midten
af spredeviften altid befinder sig pa midten af den korte karestraekning.

2. Fremgangsmade ifalge krav 1, kendetegnet ved, at der kompenseres for
en overdosering i omradet pa indersiden af kurven eller en underdosering i
omradet pa ydersiden af kurven ved en drejebevasgelse af den halvcirkelfor-
mede spredevifte ved kurvekeorsel ved en reduktion af doseringsmaengden
ved spredeskiven pa indersiden af kurven og ved er foragelse af doserings-
maengden ved spredeskiven pd ydersiden af kurven.

3. Fremgangsmaéade ifolge krav 1 eller 2, kendetegnet ved, at der ved en
drejeretning af spredeskiverne i midten mod godningssprederens karselsret-
ning yderligere kompenseres for en over- eller undergedskning ved en dreje-
beveegelse af den halvcirkelformede spredevifte ved spredeskiven pa inder-
siden af kurven ved hjeelp af en forskydning af afgivelsespunktet mod dreje-
retningen og/eller udad i retning af spredeskivens omfang og ved spredeski-
ven pa ydersiden af kurven ved hjeelp af en forskydning af afgivelsespunktet i
drejeretningen og/eller indad i retning af skivens midte.

4. Fremgangsmaéade ifglge et af kravene 1 til 3, kendetegnet ved, at der
yderligere kompenseres for en over- eller underdosering ved en drejebevee-
gelse af den halvcirkelformede spredevifte ved en reduktion af omdrejnings-
tallet pa spredeskiven pa indersiden af kurven og/eller ved en forggelse af
omdrejningstallet pa spredeskiven pa ydersiden af kurven.
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5. Fremgangsmaéade ifolge et af kravene 1 til 4, kendetegnet ved, at bevee-
gelsesretningen og/eller kurveradiussen af godningssprederen med to skiver
fastslas ved hjeelp af et GPS-signal, og den halvcirkelformede spredeviftes
bevaegelse udregnes.

6. Fremgangsmade ifolge krav 5, kendetegnet ved, at information om de
forventelige sporforlgb overfgres fra GPS-signalet og indgar i beregningen.

7. Fremgangsmade ifglge et af kravene 1 til 4, kendetegnet ved, at den
halvcirkelformede spredeviftes bevaegelse udregnes ved hjeelp af styrevink-
len af traktorens eller den selvkagrende maskines forhjul.

8. Fremgangsmaéade ifglge et af kravene 1 til 4, kendetegnet ved, at den
halvcirkelformede spredeviftes beveegelse ved en trukket eller selvkgrende
gedningsspreder med to skiver fastslas ved hjeelp af hjulenes forskellige ha-
stighed.

9. Fremgangsmade ifolge et af kravene 1 til 7, kendetegnet ved, at der ved
spredeskiven teet pa greensen i forbindelse med kurvekgrsel ved markgraen-
ser endvidere tilkobles greensespredningsindretninger eller der foretages
graensespredningsindstillinger (omdrejningstal, afgivelsespunkt, doserings-
maengde).

10. Fremgangsmade ifglge et af kravene 1 til 8, kendetegnet ved, at for-
skydninger af afgivelsespunktet til hajre/venstre ved kurvekersel leegges il
eller beregnes med grundindstillingerne af gadningssprederen med to skiver
pa en lige karestraekning i det plan og endvidere laegges til eller beregnes
med eventuelle indstillingsaendringer ved karsel pa en skraning pa tveers af
og i karselsretningen afheengigt af de i hvert tilfaelde malte skraningsvinkler.

11. Fremgangsmade ifalge et af kravene 1 til 10, kendetegnet ved, at alle
foranstaltninger - doseringsmeengder, afgivelsespunkter, omdrejningstal - af
grundindstillingen i marken beregnes med foranstaltningerne ved spredevif-
tens drejebevaegelse, spredeviftens rumlige forskydning og dens orientering
altid pa midten af kerestraekningen og med graensespredningsindstillingerne.
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