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ABSTRACT

The invention relates to a method for detecting the influence of the inclination (a1- a4) of an
agricultural spreading device (100, 102) on the distribution of the material to be spread, having
the steps of: receiving discharge information on spreading processes of agricultural spreading
devices (100) using an analysis device (10) and ascertaining a relationship between a dispensing
point of material to be spread onto at least one distribution disc (104, 106, 108, 110) of an agri-
cultural spreading device and the distribution of material to be spread, said relationship depending
on the inclination of an agricultural spreading device, using the analysis device on the basis of

the received discharge information.
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Method for detecting the influence of the inclination of an agricultural spreading device

on the distribution of material to be spread

FIELD OF THE DISCLOSURE

The invention relates to a method for detecting the influence of the inclination of an agricultural
spreading device on the distribution of material to be spread, a method for discharging material
to be spread with an agricultural spreading device, and an analysis device for detecting the influ-
ence of the inclination of an agricultural spreading device on the distribution of material to be

spread.

BACKGROUND OF THE DISCLOSURE

In the distribution of material to be spread on usable agricultural areas, agricultural spreading
devices are employed in which material to be spread is dispensed onto a distribution disc driven
to rotate, wherein the distribution disc accelerates and ejects the dispensed material to be spread.
The dispensing point, i. e. the region where the material to be spread hits the rotating distribution
disc, influences the distribution of material to be spread substantially. For this reason, the dis-
pensing point must be adjusted as precisely as possible before or during a spreading process, so

that the intended distribution of material to be spread is realised.

If the distribution of material to be spread is accomplished on an inclined usable agricultural area,
the dispensing point of material to be spread onto the distribution disc will change due to the
inclination of the spreading device and the free-falling height of material to be spread, resulting in

a change of the distribution of material to be spread, in particular a change of the ejection angle.

From citations DE 41 34 315 A1, EP 0 540 889 A1, and EP 0 330 839 A1, it is already known that
a change of the dispensing point of material to be spread onto the distribution disc causes a

change of the ejection angle of material to be spread.

DE 10 2012 111 144 A1 suggests, in order to compensate the change of the dispensing point of
material to be spread onto the distribution disc during a discharge process on an inclined usable
agricultural area, to adjust the metering opening for the material to be spread disposed above the

distribution disc in response to the machine's inclination to ensure a uniform flow rate.

Furthermore, agricultural spreading devices are known which monitor the fan for the material to

be spread during the discharge process by means of suited sensors. It can thus be determined
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whether the adjustment of the dispensing point depending on the inclination actually leads to the
adjustment of the desired distribution of material to be spread. If the detection of the spreading
fan determines that, despite an adjustment of the dispensing point depending on the inclination,
a faulty discharge occurs, a corresponding correction of the dispensing point can be accomplished
by the spreading device during the discharge process, so that the intended distribution of material

to be spread is realised.

SUMMARY

The existence of corresponding systems already shows that the influence of the inclination of an
agricultural spreading device on the distribution of material to be spread cannot yet be determined
with satisfactory precision. This also involves the problem that spreading devices which do not
have corresponding monitoring means for the spreading fan do not yet have any open- or closed-
loop control means which permit a precise discharge of material to be spread on an inclined

usable agricultural area.

It is thus the object of the present invention to be able to more precisely ascertain the influence
of the inclination of an agricultural spreading device on the distribution of material to be spread,

so that faulty discharges onto inclined usable agricultural areas can be further reduced.

This object is achieved by a method for detecting the influence of the inclination of an agricultural
spreading device on the distribution of material to be spread of the type mentioned in the begin-
ning, wherein discharge information on spreading processes are received by agricultural spread-
ing devices by an analysis device, and a relationship between a dispensing point of material to
be spread onto at least one distribution disc of an agricultural spreading device and a distribution
of material to be spread, said relationship depending on the inclination of an agricultural spreading

device, is ascertained by the analysis device on the basis of the received discharge information.

The object utilises the knowledge that discharge information can be utilised for a plurality of
spreading processes of agricultural spreading devices to be able to precisely ascertain the influ-
ence of the inclination of an agricultural spreading device on the distribution of material to be
spread. By the inventive method, discharge information on spreading processes recorded in prac-
tice of different spreading devices at different times and/or at different places are analysed, so
that the resulting findings reflect the relationship between the dispensing point of material to be
spread and the distribution of material to be spread during the discharge of material to be spread
on an inclined usable agricultural area essentially more precisely than is possible by individual

laboratory tests or mathematic calculations. The analysis device which receives and analyses the
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discharge information can be, for example, part of a central computer system, in particular a

server device.

Preferably, the relationship between the dispensing point of material to be spread onto the at least
one distribution disc of the agricultural spreading device and the distribution of material to be
spread, said relationship depending on the inclination of the agricultural spreading device, also

considers the disc speed of the at least one distribution disc.

In a preferred embodiment of the method according to the invention, the discharge information
include indications on the inclination of the respective agricultural spreading device, indications
on the adjusted dispensing point of material to be spread onto at least one distribution disc of the
respective agricultural spreading device, and/or indications on the distribution of material to be
spread during the respective spreading process. The dispensing point influences the residence
time of material to be spread on the distribution disc and thus the ejection direction of material to
be spread. As an alternative or additionally, the discharge information can include indications on
the disc speed of the at least one distribution disc of the respective agricultural spreading device
during the respective spreading process. The disc speed influences the kinetic energy introduced

into the material to be spread and thus the ejection range of material to be spread.

In order for the analysis device to be able to ascertain the influence of the inclination of an agri-
cultural spreading device on the distribution of material to be spread, the discharge information
underlying the ascertainment should be suited to detect a corresponding relationship between the

device’s inclination, dispensing point and distribution of material to be spread.

In a further development of the method according to the invention, the indications on the distribu-
tion of material to be spread during the respective spreading process include indications on the
ejection angle of material to be spread, indications on properties of at least one spreading fan,
and/or indications on the intended and/or actual working width during the respective spreading
process. The indications on the ejection angle during the respective spreading process can be,
for example, corresponding angle indications or indications from which the ejection angle of ma-
terial to be spread can be ascertained. The indications on properties of the at least one spreading
fan can include, for example, indications on the shape of the spreading fan during the respective

spreading process.
By means of the disc speed or the dispensing point, for example, the transverse distribution, in

particular the ejection direction and the ejection range, can be influenced. For a suited influence

on the transverse distribution to improve the spreading result to be realised the detection and
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recording of the transverse distribution, in particular the ejection direction and the ejection range,
are necessary. This can be done, for example, by means of one or more optical sensors and/or
by means of one or more radar sensors of the respective spreading device. By means of the
ejection direction and the ejection range, thus the working width can also be adapted during the

discharge process.

In a further development of the method according to the invention, the discharge information in-
clude indications on the distribution disc type used during the respective spreading process,
and/or indications on the distribution disc configuration during the respective spreading process.
The employed distribution disc type substantially influences the distribution of material to be
spread. For this reason, it is preferred for the analysis device to consider, during the ascertain-
ment of the influence of the inclination of an agricultural spreading device on the distribution of
material to be spread, which distribution disc type was used in the respective analysed discharge
processes. Furthermore, distribution discs can have different configurations. In particular, guide
or baffle elements can be adjusted or changed. Since the configuration of distribution discs also
substantially influences the distribution of material to be spread, it is preferred to also consider
the distribution disc configuration in the detection of the influence of the inclination of an agricul-

tural spreading device on the distribution of material to be spread.

In a further preferred embodiment of the method according to the invention, the discharge infor-
mation include indications on the type of material to be spread, in particular a class designation
of material to be spread. The properties of material to be spread, in particular the grain size, the
grain weight, the grain shape and the surface quality, also substantially influence the distribution
of material to be spread, so that corresponding indications also have to be considered in the
ascertainment of the influence of the inclination of an agricultural spreading device on the distri-
bution of material to be spread. By the discharge information made available to the analysis de-
vice comprising a class designation of the discharged material to be spread, the analysis can be
performed by the analysis device specific to the classes. A falsification of the results by differing

flight properties of different types or classes of material to be spread is thus prevented.

In another preferred embodiment of the method according to the invention, a dispensing point
profile depending on the inclination is ascertained by the analysis device, the dispensing point
profile depending on the inclination permitting agricultural spreading devices to adjust the dis-
pensing point depending on a detected inclination. As an alternative or in addition, the dispensing
point profile depending on the inclination is provided for retrieval, in particular online retrieval, by
agricultural spreading devices. Spreading devices which do not have a device for monitoring the

distribution of material to be spread during the discharge process can use the dispensing point
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profile depending on the inclination during the discharge of material to be spread on inclined
usable agricultural areas to further increase the precision of the discharge of material to be
spread. As an alternative or in addition to the ascertainment and provision of a dispensing point
profile depending on the inclination, a relationship between the dispensing point of material to be
spread onto at least one distribution disc of an agricultural spreading device, said relationship
depending on the inclination of an agricultural spreading device, can be ascertained and made
available for retrieval, in particular for online retrieval, by agricultural spreading devices. The dis-
pensing point profile depending on the inclination can also consider the disc speed, such that the
dispensing point profile depending on the inclination permits agricultural spreading devices to
adjust the dispensing point and the disc speed in response to a detected inclination. As an alter-
native or in addition, within the scope of the method according to the invention, a disc speed
profile depending on the inclination is ascertained by the analysis device, wherein the disc speed
profile depending on the inclination permits agricultural spreading devices to adjust the disc speed

in response to a detected inclination.

In a further embodiment of the method according to the invention, discharge information on a
spreading process are detected and/or recorded by one or more agricultural spreading devices.
Preferably, the detected and/or recorded discharge information are sent from the respective
spreading devices to the analysis device. The detection and/or recording of the discharge infor-
mation is preferably accomplished by different agricultural spreading devices at different locations
and/or at different points in time. By sending the detected and/or recorded discharge information
from the respective spreading devices to the analysis device, the discharge information required
for ascertaining the influence of the inclination of an agricultural spreading device on the distribu-

tion of material to be spread are provided for the analysis device.

Preferably, a method according to the invention is moreover known, wherein the detection of
discharge information on a spreading process by one or more agricultural spreading devices in-
cludes the detection, in particular the continuous detection, of the inclination of the respective
agricultural spreading device during the respective spreading process. The detection of the incli-
nation is preferably performed by means of a suited inclination sensor of the respective agricul-
tural spreading device. As an alternative or in addition, the inclination of the respective agricultural
spreading device can also be deducted from maps containing information on inclinations. In this
case, the detection of the inclination normally includes the detection of the location of the respec-
tive agricultural spreading device, so that the inclination at the location of the respective agricul-
tural spreading device can be deducted from the maps. The location detection is preferably ac-
complished via the recording and/or analysis of GPS data. As an alternative or in addition, the

detection of discharge information on a spreading process by one or more agricultural spreading
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devices includes the detection, in particular the continuous detection, of the adjusted dispensing
point of the agricultural material to be spread onto at least one distribution disc of the respective
agricultural spreading device during the respective spreading process. The dispensing point of
material to be spread can be adjusted, for example, manually by the user of the spreading device
and/or automatically by the spreading device. If the dispensing point is adjusted manually, the
detection of the adjusted dispensing point can include the provision of corresponding adjustment
information by the user of the spreading device, in particular by means of a suited input device.
Spreading devices wherein the dispensing point is automatically adjusted during the discharge
process usually have a sensory mechanism suited for detecting the adjusted dispensing point. As
an alternative or in addition, the detection of discharge information on a spreading process by one
or more agricultural spreading devices includes the detection, in particular the continuous detec-
tion, of the distribution of material to be spread during the respective spreading process. The
detection of the distribution of material to be spread during the respective spreading process can
include, for example, the detection of the transverse distribution and/or the detection of the longi-
tudinal distribution of material to be spread during the respective spreading process. As an alter-
native or in addition, the detection of discharge information on a spreading process by one or
more agricultural spreading devices includes the detection, in particular the continuous detection,
of the adjusted disc speed of the at least one distribution disc of the respective agricultural spread-

ing device during the respective spreading process.

In the sense of the invention, a continuous detection can be understood both as an uninterrupted

detection and as a periodical detection.

In a further embodiment of the method according to the invention, the detection, in particular the
continuous detection, of the distribution of material to be spread during the respective spreading
process includes the detection, in particular the continuous detection, of the ejection angle and/or
the flying range of material to be spread during the respective spreading process, the detection,
in particular the continuous detection, of properties of at least one spreading fan during the re-
spective spreading process, and/or the detection, in particular the continuous detection, of the
intended and/or actual working width during the respective spreading process. In particular, the
detection of the ejection angle, the flying range, the properties of the at least one spreading fan,
and/or the actual working width is accomplished by means of one or more sensors, in particular
optical sensors and/or radar sensors. The one or more sensors are preferably arranged above
the at least one distribution disc and adapted to detect the ejected material to be spread. In par-
ticular, the one or more sensors are arranged at a container for material to be spread of the

agricultural spreading device and/or fixed and/or adapted to detect the shape of the spreading
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fan. The flying range of material to be spread is in particular ascertained via a detected change

of the speed of the ejected material to be spread during the respective spreading process.

The method according to the invention is advantageously further developed in that the detection
of discharge information on a spreading process by one or more agricultural spreading devices
includes the detection of the distribution disc type used during the respective spreading process
and/or the detection of the disc speed configuration during the respective spreading process. The
detection of the distribution disc type used during the respective spreading process can be ac-
complished, for example, by a readout device which is adapted to read out an information carrier
of a mounted distribution disc. As an alternative or in addition, the detection of the distribution
disc type used during the respective spreading process can be accomplished via a manual input
of corresponding information by a user, in particular using an input device of the respective agri-

cultural spreading device.

In a further development of the method according to the invention, the detection of discharge
information on a spreading process by one or more agricultural spreading devices includes the
provision of an input option for a user which permits the user to provide a type of material to be
spread, in particular a class designation, of material to be spread which is to be discharged or
has been discharged. Preferably, an input device of the respective agricultural spreading device
permits a manual provision of corresponding information by a user. The input device can be em-

bodied, for example, as a touch screen and/or can comprise one or more buttons and/or keys.

In a preferred embodiment of the method according to the invention, the sending of the detected
and/or recorded discharge information from the respective spreading devices to the analysis de-
vice is accomplished at least partially wirelessly, in particular via radio communication. For exam-
ple, the sending is accomplished using mobile communications. For example, the detected and/or
recorded discharge information can be sent directly from the respective spreading devices to the
analysis device. As an alternative or in addition, the detected and/or recorded discharge infor-
mation can be sent from the respective spreading devices first to an intermediate device which
then forwards the discharge information to the analysis device. As intermediate devices, for ex-

ample, mobile terminal equipment, in particular mobile stations, are possible.

The object underlying the invention is furthermore achieved by a method for discharging material
to be spread of the type mentioned in the beginning, wherein the method according to the inven-
tion includes the retrieval of a relationship between a dispensing point of material to be spread
onto at least one distribution disc of the agricultural spreading device and a distribution of material

to be spread, said relationship depending on the inclination of an agricultural spreading device,
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wherein the relationship has been ascertained using the method for detecting the influence of the

inclination of an agricultural spreading device on the distribution of material to be spread.

Preferably, the automatic adjustment of the dispensing point of material to be spread onto the at
least one distribution disc is accomplished in response to the detected inclination of the agricul-
tural spreading device according to the retrieved relationship between the dispensing point of
material to be spread onto the at least one distribution disc of the agricultural spreading device
and the distribution of material to be spread, said relationship depending on the inclination of the

agricultural spreading device.

In addition to the dispensing point of material to be spread onto the at least one distribution disc,
other adjustment parameters, such as the disc speed of the spreading device, can also be ad-
justed in response to the detected inclination of the agricultural spreading device during the dis-
charge of the agricultural material to be spread on the usable agricultural area. For example, the
method includes the automatic adjustment of the disc speed of the at least one distribution disc
in response to the detected inclination of the agricultural spreading device during the discharge
of material to be spread on the usable agricultural area. Preferably, the automatic adjustment of
the disc speed of the at least one distribution disc is accomplished in response to the detected
inclination of the agricultural spreading device according to the retrieved relationship between the
disc speed of the at least one distribution disc of the agricultural spreading device and the distri-
bution of material to be spread, said relationship depending on the inclination of the agricultural

spreading device.

The retrieved relationship between a dispensing point of material to be spread onto at least one
distribution disc of an agricultural spreading device and a distribution of material to be spread is
based on provided discharge information from a plurality of different spreading devices and is
extremely precise for this reason. The consideration of this relationship in the automatic adjust-
ment of the dispensing point of material to be spread onto at least one distribution disc in response
to the detected inclination of the agricultural spreading device thus results in an extremely precise
discharge of material to be spread, without a monitoring of the spreading fan being required for a
subsequent open- or closed-loop correction control. The method according to the invention for
discharging material to be spread also permits spreading devices that do not have any sensory
spreading fan detection an extremely precise discharge of material to be spread on inclined usa-

ble agricultural areas.

The object underlying the invention is furthermore achieved by an analysis device of the type

mentioned in the beginning, wherein the analysis device according to the invention comprises a
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reception device and a calculation device. The reception device is adapted to receive discharge
information on spreading processes of agricultural spreading devices. The calculation device is
adapted to ascertain, on the basis of the received discharge information, a relationship between
a dispensing point of material to be spread onto at least one distribution disc of an agricultural
spreading device and a distribution of material to be spread, said relationship depending on the
inclination of the agricultural spreading device. The relationship between the dispensing point of
material to be spread onto the at least one distribution disc of the agricultural spreading device
and the distribution of material to be spread, said relationship depending on the inclination of the
agricultural spreading device, can also consider the disc speed of the at least one distribution disc

of the agricultural spreading device.

By means of the analysis device according to the invention, thus discharge information on a plu-
rality of spreading processes are collected and analysed to be able to determine the relationship
between the device’s inclination, dispensing point and distribution of material to be spread as
precisely as possible. The analysis device is preferably embodied as part of a central computer

system, for example a server device.

The analysis device according to the invention is furthermore advantageously embodied in that
the calculation device is adapted to ascertain a dispensing point profile depending on the inclina-
tion, the dispensing point profile depending on the inclination permitting agricultural spreading
devices to adjust the dispensing point in response to a detected inclination. Preferably, the anal-
ysis device permits the retrieval, in particular the online retrieval, of the ascertained relationship
between the device’s inclination, dispensing point and distribution of material to be spread, and/or
the retrieval, in particular the online retrieval, of the ascertained dispensing point profile depending
on the inclination. The dispensing point profile depending on the inclination can also consider the
disc speed, such that the dispensing point profile depending on the inclination permits agricultural
spreading devices to adjust the dispensing point and the disc speed in response to a detected
inclination. As an alternative or in addition, the calculation device is adapted to ascertain a disc
speed profile depending on the inclination, wherein the disc speed profile depending on the incli-
nation permits agricultural spreading devices to adjust the disc speed in response to a detected

inclination.

In a further development of the analysis device according to the invention, the latter is adapted to
be used in a method for detecting the influence of the inclination of an agricultural spreading
device on the distribution of material to be spread according to one of the above-described em-
bodiments. With regard to the advantages and modifications of a corresponding analysis device,

reference is made to the advantages and modifications of the method according to the invention
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for detecting the influence of the inclination of an agricultural spreading device on the distribution

of material to be spread.

The analysis device according to the invention can be employed, for example, in a system which
comprises, apart from the analysis device, a plurality of spreading devices. The respective
spreading devices can comprise, for example, a device for monitoring the distribution of material
to be spread which is adapted to detect the inclination of the respective agricultural spreading
device, the ejection angle, and/or the flying range of material to be spread of the respective
spreading device, and/or properties of at least one spreading fan of the respective spreading
device during the discharge process. As an alternative or in addition, the respective spreading
devices can comprise a sending device which is adapted to send the detected discharge infor-
mation to an analysis device. As an alternative or in addition, the respective spreading devices
can comprise a retrieval device which is adapted to retrieve a relationship between a dispensing
point of material to be spread onto at least one distribution disc of an agricultural spreading device
and a distribution of material to be spread, said relationship depending on the inclination of an
agricultural spreading device, in particular by online retrieval. As an alternative or in addition, the
respective spreading devices can comprise an adjustment device which is adapted to automati-
cally adjust the dispensing point of material to be spread onto at least one distribution disc in
response to the retrieved relationship. The flying range of material to be spread is in particular
ascertained via a detected change of the speed of the ejected material to be spread during the

respective spreading process.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a diagram of a system comprising an analysis device and several agricultural spread-

ing devices, in accordance with one embodiment.

DETAILED DESCRIPTION

Below, a preferred embodiment of the invention will be illustrated and described more in detail
with reference to the enclosed drawing. Here, the figure shows a system with an analysis device
according to the invention in a schematic representation.

According to the figure, the system 200 comprises an analysis device 10 and several agricultural

spreading devices 100a-100c, 102 embodied as fertiliser spreader. The analysis device 10 is part

of a central computer system.
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The spreading devices 100a-100c perform, together with the analysis device 10, a method for
detecting the influence of the inclination a1-a4 of an agricultural spreading device 100a-100c, 102

on the distribution of material to be spread.

The spreading devices 100a-100c each comprise two adjacently arranged distribution discs 104a-
104c, 106a-106¢c onto which material to be spread, i. e. fertiliser, is dispensed via a metering
system. The dispensing point of material to be spread onto the respective distribution discs 104a-
104c, 106a-106c¢ is variable for adapting the distribution of material to be spread. Moreover, the
spreading devices 100a-100c each comprise devices 112a-112c, 114a-114c for monitoring the
distribution of material to be spread. The devices 112a-112c, 114a-114c are each arranged above
a distribution disc 104a-104c, 106a-106c and each comprise several optical sensors for detecting
the spreading fan. Via the optical sensors, the ejection angle and the flying range of material to

be spread are also detected during the discharge process.

The usable agricultural areas F onto which the spreading devices 100a-100c discharge material
to be spread each have an inclination a1- a3, so that the spreading devices 100a-100c are also
correspondingly inclined during the discharge. The spreading devices 100a-100c furthermore

comprise inclination sensors via which the device’s current inclination can be detected.

The spreading devices 100a-100c record discharge information on the performed spreading pro-
cess during the discharge process. The detection of the discharge information here includes the
continuous detection of the inclination a1-a3 of the respective agricultural spreading device 100a-
100c, the continuous detection of the adjusted dispensing point of material to be spread onto the
distribution discs 104a-104c, 106a-106¢ of the respective agricultural spreading device 100a-
100c, and the continuous detection of the distribution of material to be spread during the respec-
tive spreading process. During the continuous detection of the distribution of material to be
spread, both the respective transverse distribution and the respective longitudinal distribution of
material to be spread are continuously detected. Furthermore, the respective ejection angle and

the flying range of material to be spread are continuously detected.

Moreover, the spreading devices 100a-100c detect which distribution disc type is used to dis-
charge the material to be spread and which class of fertiliser is discharged. To this end, the
spreading devices 100a-100c each have an input device embodied as a touch screen via which
the user can enter the distribution disc type and the fertiliser class. For example, a list of distribu-
tion disc types and/or fertiliser classes is displayed to the user from which he or she can select

the used distribution disc type and the discharged or to be discharged fertiliser class.
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The discharge information recorded and detected by the spreading devices 100a-100c are then
sent from the respective spreading devices 100a-100c to the analysis device 10. The sending of
the discharge information from the respective spreading devices 100a-100c to the analysis device

10 is accomplished wirelessly via the radio links 202a-202c.

The analysis device 10 is adapted to detect the influence of the inclination a1-a4 of an agricultural
spreading device 100a-100c, 102 on the distribution of material to be spread. To this end, the
analysis device 10 comprises a reception device 12 by means of which the analysis device 10
receives the discharge information sent from the spreading devices 100a-100c. The received
discharge information of the spreading devices 100a-100c include indications on the inclination
a1-a3 of the respective agricultural spreading device 100a-100c, indications on the adjusted dis-
pensing points of material to be spread onto the distribution discs 104a-1004c, 106a-106c¢ of the
respective agricultural spreading device 100a-100c, and indications on the distribution of material
to be spread during the respective spreading process. The indications on the distribution of ma-
terial to be spread during the respective spreading process include indications on the ejection
angle and the flying range of material to be spread. The discharge information moreover include
indications on the distribution disc type used during the respective spreading process and indica-

tions on the discharged fertiliser class.

Furthermore, the analysis device 10 comprises a calculation device 14 by means of which the
analysis device 10 ascertains, on the basis of the received discharge information, a relationship
between a dispensing point of material to be spread onto a distribution disc 104a-104c, 106a-
106¢, 108, 110 of an agricultural spreading device 100a-100c, 102, and a distribution of material
to be spread, said relationship depending on the inclination a1-a4 of an agricultural spreading
device 100a-100c, 102.

The calculation device 14 of the analysis device calculates, on the basis of the received discharge
information, dispensing point profiles depending on the inclination which permit agricultural
spreading devices 100a-100c, 102 to adjust the dispensing point in response to a detected incli-
nation a1-04. The dispensing point profiles depending on the inclination are then provided by the

analysis device for online retrieval for agricultural spreading devices 100a-100c, 102.

The spreading device 102 also has two distribution discs 108, 110, but it does not have any device
for monitoring the distribution of material to be spread, so that an unexpected faulty discharge
occurring as a consequence of an inclined section of the usable agricultural area F cannot be

determined and corrected. The discharge precision of the spreading device 102 on an inclined
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surface thus substantially depends on a relationship between the device’s inclination, dispensing

point and distribution of material to be spread stored within the device.

The analysis device 10 provides such relationships for online retrieval with the generated dis-
pensing point profiles. The provided dispensing point profiles define the relationship between the
device’s inclination, dispensing point and distribution of material to be spread very precisely due
to the high amount of data and information, respectively, on which the calculation of the discharge

profiles is based.

The spreading device 102 comprises a retrieval device by means of which corresponding dis-
pensing point profiles can be retrieved from the analysis device 10. The analysis device 10 com-
prises a sending device 16 for sending the ascertained dispensing point profiles. The data trans-
mission between the analysis device 10 and the spreading device 102 is accomplished via the
radio link 204. Moreover, the spreading device 102 has an adjustment device which is adapted
to automatically adjust the dispensing point of material to be spread onto the distribution discs

108, 110 in response to the retrieved dispensing point profile.
Thus, the spreading device 102 benefits from the sensory mechanism of the spreading devices
100a-100c, whereby the discharge precision of the spreading device 102 on inclined usable ag-

ricultural areas F is increased.

Moreover, the spreading devices 100a-100c also each have one retrieval device by means of

which corresponding dispensing point profiles can be retrieved from the analysis device 10.
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Reference numerals

10

12

14

16
100a-100c
102
104a-104c
106a-106¢
108

110
112a-112¢
114a-114c
200
202a-202¢c
204

F

al-04

analysis device

reception device

calculation device

sending device

agricultural spreading devices

agricultural spreading device

distribution discs

distribution discs

distribution disc

distribution disc

devices for monitoring the distribution of material to be spread
devices for monitoring the distribution of material to be spread
system

radio links

radio link

usable agricultural areas

inclinations
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CLAIMS

What is claimed is:

A method for detecting an influence of an inclination of an agricultural spreading device
on a distribution of material to be spread, comprising:

receiving discharge information on spreading processes from agricultural spread-
ing devices by an analysis device; and ascertaining, by the analysis device on the basis
of the received discharge information, a relationship between a dispensing point of
spreading material onto at least one distribution disc of an agricultural spreading device
and a distribution of material to be spread thereby, said relationship depending on a
given inclination of said agricultural spreading device.

The method according to claim 1, wherein the discharge information comprises at least
one of:

an indication on a respective inclination of a respective agricultural spreading de-
vice,

an indication on an adjusted dispensing point of material to be spread onto at least
one respective distribution disc of the respective agricultural spreading device, or

an indication on a respective distribution of material to be spread during a respec-
tive spreading process.

The method according to claim 2, wherein the indication on the respective distribution
of material to be spread during the respective spreading process comprises an indica-
tion on at least one of:

an ejection angle and/or a flying range of material to be spread,

properties of at least one spreading fan, and/or

an intended and/or actual working width during the respective spreading process.

The method according to any one of claims 1 to 3, wherein the discharge information
comprises at least one of:

an indication on a distribution disc type used during the respective spreading pro-
cess, or

an indication on a distribution disc configuration during the respective spreading
process.
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10.

The method according to any one of claims 1 to 4, wherein the discharge information
comprises an indication on a type of material to be spread.

The method according to claim 5, wherein said indication on said type of material to be
spread comprises a class designation of material to be spread.

The method according to any one of claims 1 to 6, wherein the method further com-
prises at least one of the following steps:

ascertaining, by the analysis device, a dispensing point profile depending on incli-
nation, wherein the dispensing point profile depending on inclination permits the agri-
cultural spreading devices to adjust their respective dispensing point in response to a
detected inclination; or

providing the dispensing point profile depending on inclination for retrieval by the
agricultural spreading devices.

The method according to claim 7, wherein said retrieval comprises online retrieval.

The method according to claim 1, wherein the method comprises at least one of the
following steps:

detecting and/or recording discharge information on a respective spreading pro-
cess by one or more respective agricultural spreading devices; or

sending the detected and/or recorded discharge information from the one or more
respective agricultural spreading devices to the analysis device.

The method according to claim 9, wherein the detection of discharge information on the
respective spreading process by the one or more respective agricuiltural spreading
devices comprises at least one of the following steps:

detecting a respective inclination of the one or more respective agricultural spread-
ing devices during the respective spreading process;

detecting a respective adjusted dispensing point of material to be spread onto at
least one distribution disc of the one or more respective agricultural spreading devices
during the respective spreading process; or

detecting the distribution of material to be spread during the respective spreading
process.
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1".

The method according to claim 10, wherein the detection of the distribution of material
to be spread during the respective spreading process comprises at least one of the
following steps:

detecting an ejection angle and/or a flying range of material to be spread during the
respective spreading process;

detecting properties of at least one spreading fan during the respective spreading pro-
cess;

detecting an intended and/or actual working width during the respective spreading pro-
cess.

12. The method according to any one of claims 9 to 11, wherein the detection of discharge

13.

information on the respective spreading process by the one or more respective agricul-
tural spreading devices comprises at least one of the following steps:

detecting a distribution disc type used during the respective spreading process; or
detecting a distribution disc configuration during the respective spreading process.

The method according to any one of claims 10 to 12, wherein the detecting comprises
continuously detecting.

14. The method according to any one of claims 9 to 13, wherein the sending of the detected

15.

16.

and/or recorded discharge information from the one or more respective agricultural
spreading devices to the analysis device is accomplished at least partially wirelessly.

The method according to claim 14, wherein the sending is accomplished via radio com-
munication.

A method for discharging material to be spread with an agricultural spreading device,
comprising:

retrieving a relationship between a dispensing point of material to be spread
onto at least one distribution disc of an agricultural spreading device and a distribution
of material to be spread, said relationship depending on an inclination of the agricultural
spreading device, wherein the relationship has been previously ascertained using the
method for detecting an influence of the inclination of the agricultural spreading device
on the distribution of material to be spread according to any one of claims 1 to 15;

detecting a given inclination of a given agricultural spreading device during
discharge of material to be spread on a usable agricultural area;
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17.

18.

19.

automatically adjusting a given dispensing point of material to be spread onto
at least one given distribution disc in response to the detected given inclination of the
given agricultural spreading device during the discharge of material to be spread on the
usable agricultural area.

An analysis device for detecting an influence of an inclination of an agricultural spread-
ing device on a distribution of material to be spread, comprising:

a reception device which is adapted to receive discharge information on
spreading processes of agricultural spreading devices; and

a calculation device which is adapted to ascertain, on the basis of the received
discharge information, a relationship between a dispensing point of material to be
spread onto at least one distribution disc of a given agricultural spreading device and
a distribution of material to be spread, said relationship depending on a given inclination
of the given agricultural spreading device.

The analysis device according to claim 17, wherein the calculation device is adapted
to ascertain a dispensing point profile depending on the given inclination, wherein the
dispensing point profile depending on the given inclination permits agricultural spread-
ing devices to adjust their dispensing point in response to a detected inclination.

The analysis device according to claim 17 or claim 18, wherein the analysis device is
adapted to be used in a method for detecting the influence of the inclination of an agri-
cultural spreading device on the distribution of material o be spread according to any
one of claims 1 to 15.
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