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Apparatus for mixing and cutting animal feed and method of operating such an apparatus.

The invention relates to an apparatus (1) for
mixing and cutting animal feed comprising a

container (10) with a side wall (11), a rotary mixing

and cutting device (20) positioned inside the
container (10) and arranged to be driven by
driving means (25). At least one counter element
(30) is provided at the sidewall (11). The
apparatus (1) comprises positioning device (31)
for moving the counter element (30) between a
retracted position and an inserted position, and a
control unit (40) to control the positioning device
(31) of the counter element (30) and arranged to
determine an indication of the amount of power
consumed by the driving means (25) for driving
the rotary mixing and cutting device (20) and to
control positioning device (31) based on the
determined indication of the amount of power.
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Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Apparatus for mixing and cutting animal feed and method of operating such an

apparatus

TECHNICAL FIELD

The invention relates to an apparatus for mixing and cutting animal
feed comprising a container with a side wall, a rotary mixing and cutting device
positioned inside the container, the rotary mixing and cutting device being
arranged to be driven by driving means, and at least one counter element provided
at the sidewall, wherein the apparatus further comprises at least one positioning
device for moving the at least one counter element between a retracted position
and an inserted position, the apparatus comprising a control unit to control the
positioning device of the at least one counter element. The invention further
relates to an assembly of a towing vehicle or prime mover and an apparatus and a

method of operating such an apparatus.

PRIOR ART

Containers for mixing and cutting animal feed are known in the prior
art.

EPO704154A2 describes a truck for shredding and mixing products
for zootechnical use, comprising, on a self-propelled or towed wheeled chassis, a
frustum-shaped container that tapers downwardly, is open at the top, and contains
a scroll that rotates with a vertical axis and has an external profile that lies on a
substantially conical ideal surface, shredding cutters being fitted at the profile.
Countercutters, shaped substantially like a circular sector, are pivoted in a vertical
arrangement, by means of their respective vertices, to the wall of the container in
substantially radial positions and can be inserted and extracted through
specifically provided slots. The truck furthermore comprises an automatic
actuation and control device for the positioning of the countercutters according to
work variables. The actuation and control device is constituted by an electronic
control unit that controls means for the movement of the countercutters. This
document addresses the problem that agricultural workers do not always dedicate
particular attention to the countercutters and often it happens that the worker
forgets the cutters in inserted position when they must not be inserted or vice

versa. By way of solution, the electronic control unit is connected to load cells for
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weighing the product. The control unit moves the countercutters according to a
program and on the basis of the load detected by the load cells.

US7,118,268B2 describes a fodder mixing wagon including a fodder mixing
container equipped with at least one vertical auger and including an undercarriage
having a chassis and ground wheels, which is provided with an active adjusting
system for adjusting the fodder distribution within the mixing container. The
adjusting system is equipped with at least one sensor arrangement for detecting
either the actual fodder weight distribution within and/or the inclination of the
mixing container. The adjusting system of the fodder mixing wagon allows to
adjust the bottom region of the mixing container relatively precisely horizontally
and/or to individually actuate the counter knives depending on the actual
inclination of the mixing container or the actual weight distribution, even in the
case of an ascending or descending and/or sidewardly sloping ground, in order to
achieve an optimum fodder distribution within the mixing container during the

mixing process and to prevent that the fodder locally is split outwardly.

BRIEF DESCRIPTION

It is an object to provide an improved container for mixing and cutting
animal feed.
According to an aspect there is provided an apparatus for mixing and cutting
animal feed comprising a container with a side wall, a rotary mixing and cutting
device positioned inside the container, the rotary mixing and cutting device being
arranged to be driven by driving means, and at least one counter element provided
at the sidewall, wherein the apparatus further comprises at least one positioning
device for moving the at least one counter element between a retracted position
and an inserted position, the apparatus comprising a control unit to control the
positioning device of the at least one counter element, characterized in that the
control unit is arranged to determine an indication of the amount of power
consumed by the driving means for driving the rotary mixing and cutting device
and the control unit is arranged to control at least one positioning device based on
the determined indication of the amount of power.

Knowledge about the amount of power consumed by the driving
means for driving the rotary mixing and cutting device has the advantage that it

provides information about the amount of animal feed present in the container, but
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also provides information about the amount of cutting actually performed by the
rotary mixing and cutting device. Contrary to the prior art devices, it is the actual
effect that food has on the mixing and cutting which counts for controlling same.
Thereto, arrangements to simply measure an amount of feed not always provide
the best results, as feed may have moisture content and thus different densities,
toughness and so on. Therefore, amount of feed, let alone simply volume or height
of the feed, is less reliable than the indication of power according to the present
invention.

The amount of power consumed by the driving means may be
determined by measuring an amount of current, torque, revolutions per unit time,
noise etc.. This may be determined by the control unit, for instance using a
suitable sensor or by obtaining information from the driving means or the control of
the driving means. Preferably, the current is measured, as this provides not only
an easily measured value, but also one that is most relevant to users of electric
power, in particular battery power.

By determining the amount of power consumed, an indication is
obtained about the efficiency of the mixing and cutting, i.e. whether or not the
rotary mixing and cutting device is actually cutting the animal feed (which requires
relatively more energy) or is mainly moving the animal feed around in the
container (which requires less energy). The power provides a reliable indicator of
the efficiency, irrespective of the type of animal food loaded into the container.
This may therefore be a good parameter to base the control of the at least one
counter element on. For instance, in case the amount of power is relatively low, it
can be concluded that cutting is not performed efficiently and one or more of the
positioning elements may be controlled to move the associated counter element(s)
to the inserted position.

A counter element is an element that can be inserted into the
container, and is preferably a plate with a vertical orientation. The counter element
may be a counter cutter, comprising a cutting edge, but may also mainly be a
mixing element without a cutting edge. The counter element may be provided in,
on or through the side wall. The side wall may comprise slots through which the
counter element(s) can move. Alternatively or additionally, the counter element

may be provided on the side wall and be swivelable or tiltable with respect thereto.
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In the inserted position the at least one counter element is positioned
closer to the rotary mixing and cutting device than in the retracted position.

According to an embodiment, the apparatus comprises the driving
means, the driving means in particular being an electromotor. Alternative driving
means such as a combustion engine or the like are also possible.

In case the driving means are part of the apparatus, the amount of
available energy is usually limited, making it advantageous to monitor the amount
of power which is consumed in order to use the available energy in an efficient
way. Alternatively, power is taken from e.g. a towing vehicle with a power take-off,
as is known per se in the art, or from example from the mains. In the latter
examples, generally more power and energy will be available, although any
improved efficiency remains advantageous.

According to an embodiment the apparatus is an autonomous
apparatus comprising driving means and energy supply means for the driving
means.

The apparatus may function in an autonomous way under control of
the control unit. The apparatus may comprise a frame with drive means, such as a
number of wheels, the container being provided on the frame, allowing the
apparatus to move in an autonomous way. Therefore, the control unit may be
arranged to determine navigation instructions and move the apparatus in
accordance with the navigation instructions. Such autonomous apparatus are
ideally suited to save a lot of labour.

In such a case, the driving means for driving the rotary mixing and
cutting device may be a motor comprised by the apparatus. The motor for driving
the rotary mixing and cutting device may also be used to drive and steer the
apparatus and/or to energize the positioning device. A single motor/engine with
one or more transmissions may be simpler than separate motors/engines,
although the latter offers the possibility to tailor them to the specific needs of their
respective task.

In embodiments, the apparatus comprises a frame with drive means,
such as wheels, the container being provided on the frame, there further being
provided driving means for driving the drive means (often wheels) and the rotary
mixing and cutting device, as well as an energy supply for providing energy to the

driving means and the at least one positioning device. In particular, the apparatus
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is an autonomous apparatus. For these embodiments, it is particularly
advantageous to have the counter elements according to the present invention, as
the most efficient use of energy is very desirable in autonomous apparatus with an
on-board energy supply.

For these embodiments, it is particularly advantageous to control the
counter elements according to the present invention, as the most efficient use of
energy is very desirable in autonomous apparatus with an on-board energy
supply. The control unit may be arranged to determine navigation instructions and
move the apparatus in accordance with the navigation instructions.

The driving means may be an electromotor, the energy supply
means may be formed by a battery or the like.

The apparatus may further comprise an connection member
arranged to be coupled to an external corresponding connection member for
recharging the energy supply means. The connection members may be electrical
connection members. The control unit may be arranged to perform cutting only or
mainly when being connected to the external connection member, as in such a
situation often more energy and/or power will be available.

According to an embodiment the apparatus comprises a coupling
member arranged to be coupled to external driving means, the driving means
being arranged to drive the rotary mixing and cutting device via the coupling
member, such as a power take-off of a towing vehicle/tractor. In such
embodiments, the use of power/energy is often less of a concern, and bigger and
high-power apparatus, often under human control or supervision, may be
provided.

The apparatus may be an autonomous apparatus and may also
comprise a number of wheels, caterpillar tracks or the like, allowing the apparatus
to move in an autonomous way. The apparatus may also comprise a coupling
member for connecting the apparatus to a docking station, the docking station
comprising the driving means.

According to an alternative, the apparatus may comprise wheels and
a coupling member, allowing the apparatus to be coupled to a towing vehicle,
wherein the driving means are part of the towing vehicle and the coupling between
the apparatus and the towing vehicle is arranged for transferring energy from the

driving means to the rotary mixing and cutting device. The means for transferring
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may be an electrical connection or may be a driving shaft. The coupling member
may be arranged to be coupled to the power take-off of a towing vehicle.

According to the invention, at least one counter element is controlled
on the basis of a measured indication of power. In an embodiment, the control unit
is arranged to position at least one counter element in the retracted position when
the indication of the amount of power is above a predetermined first threshold.

The control unit may for instance be arranged to position a number of
the at least one counter elements in the retracted position. The number of counter
elements may for instance depend on the amount of power measured. For
example, when the measured power is below a first threshold, two or more, or all,
counter elements may be moved into the inserted position. When the measured
power is above a first threshold but below a second threshold, one counter
element of the inserted counter elements may be moved into the retracted
position, and when the measured power is above the second threshold, one or
more, or all, additional, and originally inserted, counter elements may be moved
into the retracted position. Any other desired scheme is also possible.

The amount of power consumed by the driving means is a good
indication of the amount of animal feed present in the container and of the rate at
which cutting takes place. If there is enough animal feed present, there is less
need to position counter elements in the inserted position.

When the consumed power is above the predetermined first
threshold the positioning device can be controlled to position at least one counter
element in the retracted position. In case the counter element was already in the
retracted position for some reason, the positioning device is controlled to keep the
counter element in the retracted position. In case the counter element was in the
inserted position, the positioning device is controlled to move the counter element
from the inserted position to the retracted position and keep it in the retracted
position.

According to an embodiment the control unit is arranged to position
at least one counter element in the inserted position when the indication of the
amount of power is below a predetermined second threshold.

The control unit may for instance be arranged to position a number of
the at least one counter elements in the inserted position. The number of counter

elements may for instance depend on the amount of power measured.
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The amount of power consumed by the driving means is a good
indication of the amount of animal feed present in the container and of the rate at
which cutting takes place. If there is not enough animal feed present, there is more
need to position counter elements in the inserted position.

When the consumed power is below the predetermined second
threshold the positioning device can be controlled to position at least one counter
element in the inserted position. In case the counter element was already in the
inserted position for some reason, the positioning device is controlled to keep the
counter element in the inserted position. In case the counter element was in the
retracted position, the positioning device is controlled to move the counter element
from the retracted position to the inserted position and keep it in the inserted
position.

As a result of applying the first and second thresholds (which may be
the same), the counter element may move back and forth between the loading
process when the amount of power needed fluctuates around the thresholds. The
amount of power may for instance increase when an additional portion of animal
feed is loaded into the container and may decrease while cutting progresses, and
may increase again when a next portion of animal feed is loaded.

The first and second thresholds may be equal or the second
threshold may be lower than the first threshold to prevent uncontrolled back and
forth movements of counter cutters due to noise or small variations in the power.
Also, the indication of the amount of power may be determined using a running
average method and/or a filtering may be applied to provide a reliable indication of
the power, which is not subject to random fluctuations.

According to an embodiment the control unit is arranged to control at
least one positioning device for bringing at least one counter element in a
pulsating modus, wherein the at least one counter element moves between the
retracted and inserted position.

Operating at least one counter element in a pulsating modus is an
advantageous way to improve the performance of the apparatus. The pulsating
modus may comprise a single back and forth movement, for instance during
loading of the container in case a sudden increase or decrease of the amount of
power is detected. For instance, during loading of the container the counter

elements may be in the retracted position. When a relatively sudden decrease of
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the amount of power is detected this may indicate that the animal feed is no longer
within reach of the mixing and cutting device. The control unit may react to this by
controlling one or more positioning devices to position corresponding counter
elements in the inserted position during a predetermined time interval. Also, when
during an after-loading phase a sudden change in the amount of power is
detected, the control unit may react to this by temporarily changing the position of
at least one counter cutter during a predetermined time interval.

Alternatively or additionally the pulsating modus may comprise a
plurality of back and forth movements, for instance during an after-loading phase
in which the animal feed is further mixed and cut. The pulsating modus may be
initiated to find an optimal balance between guiding the animal feed towards the
mixing and cutting device while at the same time piling up of the animal feed is
prevented or pile-up of animal feed that already occurred can be freed.

One or more counter cutters may be provided, of which a sub-set
may be controlled in the pulsating modus, the sub-set may also comprising all the
counter cutters. The counter cutters may be controlled independently from each
other, i.e. some counter cutters may be in the pulsating modus, while other
counter cutters are not in the pulsating modus.

According to an embodiment the control unit is arranged to control, in
particular initiate or stop, the pulsating modus based on the determined indication
of the amount of power, in particular initiating the pulsating modus when the
determined indication of the amount of power is above a pulsating modus
threshold.

Controlling the pulsating modus may comprise controlling the start
and/or end of the pulsating modus, controlling the time intervals between the back
and forth movements between the retracted and inserted position, and so on.

The control unit may use suitable sensors to determine the indication
of the amount of power consumed by the rotary mixing and cutting device.

The pulsating modus may for instance be initiated when the
determined indication of the amount of power is above a pulsating modus
threshold, indicating that there is enough animal feed present in the container
and/or enough mixing and cutting is performed, to initiate the pulsating modus.

The pulsating modus may be ended when the indication of the amount of power
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becomes below the pulsating modus threshold or below a further predetermined
threshold, being smaller than the pulsating modus threshold.

This provides the advantage that the apparatus can function
autonomously, i.e. no direct user interaction is required to control the pulsating
modus. By determining the indication of the amount of power information is
gathered about the functioning of the apparatus, based on which the control unit
may decide to start and/or end the pulsating modus. Such an apparatus has the
advantage that the cutting and mixing is controlled in an automatic and reliable
way, which no longer requires the constant attention of personnel to watch if the
container is functioning in an efficient way and if no animal feed is clustered
against side walls of the container out of reach of the rotary mixing and cutting
device.

According to an embodiment the control unit is arranged to have the
at least one counter element move between the retracted and inserted position at
predetermined time intervals during the pulsating modus.

By applying predetermined time intervals, no measurements are
needed during the pulsating modus. The at least one counter element can be
moved back and forth according to a predetermined time scheme.

The predetermined time intervals may be settings which can be set
and changed by a user. The time intervals may be constant or may vary during the
pulsating modus as the mixing and cutting progresses. The time intervals may be
chosen such that the at least one counter element is in the retracted position
during a first amount of time (for instance 5 or 10 s) and in the inserted position
during a second amount of time (for instance 30 or 60 s), wherein the first and
second amount of time may be different or the same.

According to an example the first amount of time may be much shorter, for
instance at least 5 times shorter, than the second amount of time. This is
advantageous in case the container is relatively full. In such a case the counter
element will often not be positioned in the inserted position constantly although
this may be required to guide the animal feed towards the mixing and cutting
device to ensure efficient mixing and cutting and to prevent formation of a
"doughnut" along the side wall, as in the inserted position piling up of animal feed
may occur. According to the example provided the counter element may be in the

pulsating modus in which the counter element is in the inserted position during
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most of the time, but piling up is prevented by positioning the counter element in
the retracted position during relatively short periods of time.

In case the pulsating modus comprises a single back and forth
movement, the time interval between the back and forth movement can be a
setting which can be set and changed by a user or may depend on a working
parameter of the apparatus, examples of which will be provided below.

Alternatively, the time intervals may also be automatically adjusted
by the control unit based on a determined operational parameter. Examples of
operational parameters will be provided below.

According to an embodiment the control unit is arranged to have the
at least one counter element move repeatedly between the retracted and inserted
position during the pulsating modus.

By repeatedly positioning the counter element in the inserted and
retracted position, the animal feed can be pushed towards the mixing and cutting
device without the need to continuously position the counter element in the
inserted position, which would increase the resistance of the mixing and cutting
device and introduces the risk of animal feed piling up against the counter
element. The repeated movements may be performed at predetermined constant
time intervals.

The different thresholds described may be preset, but may also be
adjustable by a user. The control unit may comprise user interface means, such as
a keyboard and a display, allowing a user to define and change settings, such as
the predetermined thresholds. The user interface means may also be formed by a
remote computer, arranged to communicate with the control unit.

According to an embodiment the apparatus comprises a sensor for
determining the indication of the amount of power consumed by the driving means
for driving the rotary mixing and cutting device, for instance be measuring one or
more of the following: current provided to the driving means, revolutions of the
driving means per unit time, torque.

A sensor can be used to measure the indication of the amount of
power consumed by the driving means for driving the rotary mixing and cutting
device. Such a sensor is advantageously a current sensor, providing through in
particular a current value a clear indication of the power. Other types of sensor are

not excluded, such as power sensors, or rpm counters, or combinations thereof.
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According to an aspect there is provided an assembly of a towing
vehicle or prime mover and an apparatus as described above.

The towing vehicle and the apparatus may be coupled using
appropriate coupling members. The coupling may comprise means for transferring
energy from a motor provided on the towing vehicle for driving the towing vehicle
to energize the rotary mixing and coupling device. The means for transferring
energy from the motor to the rotary mixing and cutting device may be electrical
means or mechanical means, such as a driving shaft or the power take-off.

The apparatus comprises drive means, such as wheels, and is
operatively coupled to a towing vehicle or prime mover. The control unit and/or the
sensor(s) as described above may be provided on the apparatus or on the towing
vehicle or prime mover.

The coupling may also be a towing coupling and the driving means
for driving the mixing and cutting device may be comprised by the apparatus.

According to a further aspect there is provided a method of operating
an apparatus for mixing and cutting animal feed, the apparatus comprising a
container with a side wall, a rotary mixing and cutting device positioned inside the
container, the rotary mixing and cutting device being arranged to be driven by
driving means and at least one counter element provided at the sidewall, wherein
the apparatus further comprises at least one positioning device for moving the at
least one counter element between a retracted position and an inserted position,
the method comprising:

a) loading animal feed into the container,

b) rotating the rotary mixing and cutting device,

C) controlling the position of the at least one counter element to be in the
retracted position or in the inserted position,

characterized by the action c) further comprises determining an indication of the

amount of power consumed by the driving means for driving the rotary mixing and

cutting device and controlling the position of at least one counter element based

on the determined indication of the amount of power.

According to an embodiment the method further comprises d)
unloading the container.

According to an embodiment the method further comprises moving

the apparatus in accordance with navigation instructions to position the apparatus
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at a loading position at least during action a) and moving the apparatus to an
unloading position or along an unloading path during action d).

According to an embodiment action ¢) comprises positioning at least
one counter element in the retracted position when the indication of the amount of
power is above a predetermined first threshold.

According to an embodiment action ¢) comprises positioning at least
one counter element in the inserted position when the indication of the amount of
power is below a predetermined second threshold.

According to an embodiment action ¢) comprises controlling at least
one positioning device for bringing at least one counter element in a pulsating
modus, wherein the at least one counter element moves between the retracted
and inserted position.

According to an embodiment action ¢) comprises controlling, in
particular initiate or stop, the pulsating modus based on the determined indication
of the amount of power, in particular initiating the pulsating modus when the
determined indication of the amount of power is above a pulsating modus
threshold.

According to an embodiment action ¢) comprises controlling the at
least one counter element to move between the retracted and inserted position at
predetermined time intervals during the pulsating modus.

According to an embodiment action ¢) comprises controlling the at
least one counter element to move repeatedly between the retracted and inserted
position during the pulsating modus.

According to an embodiment action c¢) comprises receiving a
measurement from a sensor for determining the indication of the amount of power
consumed by the driving means for driving the rotary mixing and cutting device,
the measurement value being an indication of one or more of the following: current
provided to the driving means, revolutions of the driving means per unit time,

torque.

SHORT DESCRIPTION OF THE DRAWINGS
Embodiments will now be described, by way of example only, with
reference to the accompanying schematic drawings in which corresponding

reference symbols indicate corresponding parts, and in which:
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- Fig. 1 schematically depicts a perspective view of an embodiment,

- Fig. 2 schematically depict a cross sectional view according to an
embodiments, and

- Fig. 3 schematically depicts a cross sectional views according to a further

embodiment.

DETAILED DESCRIPTION

Embodiments will be described with reference to the Figures.

Fig. 1 shows an embodiment of an apparatus 1 for mixing and cutting
animal feed comprising a container 10 and a rotary mixing and cutting device 20
positioned inside the container 10 and one counter element 30 provided at a
sidewall 11 of the container 10. It will be understood that any number of counter
element 30 may be provided. Fig. 2 shows a cross sectional view of the apparatus
1. The apparatus 1 further comprises a control unit 40. The control unit 40 may
also be positioned at a remote position, but may be functionally be part of the
apparatus 1.

The apparatus 1 comprises a plurality of wheels 2, one or more of
the wheels 2 may be steered and/or wheels may be driven separately. The wheels
2 may be controlled by the control unit 40.

The container 10 has a sidewall 11. The shape of the side wall 11
may be such that mixing, cutting and unloading can be done efficiently. The
sidewall 11 may taper in a downward direction. The side wall 11 may have a
substantial circular circumference, or preferably an upper edge 12 that deviates
from a circle, such as a circle stretched in one direction, having two opposite
portions with a smaller radius and two opposite portions with a larger radius.

The side wall 11 further comprises a moveable wall element 13
which can move to create an opening 14 through which the animal feed can be
unloaded. The moveable wall element 13 may also be controlled by the control
unit 40.

The counter element 30 is preferably positioned at a portion with a
smaller radius or at a transition from a smaller radius to a larger radius, taking into
account the rotary direction of the rotary mixing and cutting device 20. The counter

element 30 is preferably positioned just downstream of the opening 14. The



10

15

20

25

30

14

downstream direction is the direction in which the animal feed is rotated by the
rotary mixing and cutting device 20.

The rotary mixing and cutting device 20 comprises a central
cylindrical shaft 21 with a radial extending member 22, such as a blade, attached
to it. The rotary mixing and cutting device 22 is arranged to rotate about a rotary
axis A. In the embodiment shown, the rotary mixing and cutting device 20 rotates
in a counter clockwise direction when seen from above.

The apparatus further comprises driving means, such as a motor 25
for driving the rotary mixing and cutting device 20. In the embodiment shown in
Fig. 2, the motor 25 is controlled by the control unit 40. The motor 25 may be an
electrical motor 25, which is advantageous in case the apparatus is an
autonomous apparatus 1 which is arranged to navigate and move autonomously.
The apparatus 1 may further comprise energy supply means 26, such as a battery
or the like. Alternatively or in addition, the apparatus 1 may comprise a coupling
member for coupling to external energy supply means such as the mains to
recharge the energy supply means 26 or to power the rotary mixing and cutting
device 20 directly.

Alternatively, the apparatus 1 comprises a coupling for coupling the
apparatus to driving means, such as a motor. The apparatus 1 may for instance be
arranged to be coupled to a towing vehicle 70 (see Fig. 3), where the rotary mixing
and cutting device 1 can be driven via the coupling, for instance by a driving shaft
or the power take-off of the towing vehicle 70.

The blade 22 may be a helical blade surrounding the central
cylindrical shaft 21, forming an Archimedes screw. The radial dimension of the
helical blade 22 may decrease in upward direction. The central cylindrical shaft 21
may be tapered in the upward direction.

The mixing and cutting device 20, in particular an Archimedes screw,
is arranged to transport the animal feed in the upward direction, where the animal
feed at some point drops down from the blade 22. This up and down movement of
the feed mixes the feed.

The edge of the blade 22 may be arranged to cut the animal feed. Additional
cutting members may be provided to cut the animal feed more effectively.

It will be understood that more than one rotary mixing and cutting

device 20 may be provided inside the container 10. Also, the rotary mixing and
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cutting device may have a different orientation, for instance the rotary axis may be
at an angle of 0° — 45° with respect to the vertical.

The counter element 30 is moveable between a retracted position
and an inserted position, controlled by the control unit 40, as indicated by the
double arrow in Fig.’s 2 and 3.

The sidewall 11 of the container 10 comprises an opening or slot 12
to allow the counter element 30 to move between the retracted and inserted
position. The counter element 30 is mounted by a rotary connection 32 allowing
the counter element 30 to rotate about an axis of rotation A2 which is substantially
tangential to the side wall 11 and perpendicular to the rotary axis A of the rotary
mixing and cutting device 20, thereby allowing the counter element 30 to move in
a substantial radial direction with respect to the rotary axis A of the rotary mixing
and cutting device 20. It will be understood that the counter element 30 may be
positioned in any other suitable direction, for instance pointing in a downstream
direction with respect to the rotary direction of the rotary mixing and cutting device
20.

In the inserted position, the counter element 30 is positioned closer
to the rotary mixing and cutting device 20 than in the retracted position. In the
retracted position, the counter element 30 may be completely outside the
container 10.

Alternative embodiments are conceivable, such as an embodiment in
which no slots 12 or the like are provided in the side wall 11, but wherein the
counter element 30 is positioned parallel to the side wall 11 in the retracted
position and is connected to the side wall 11 via a rotary connection allowing to
rotate the counter element 30 to an inserted position in which the counter element
30 is rotated towards the rotary mixing and cutting device 20.

A positioning device 31 may be provided to move the counter
element 30 between the inserted and retracted position, the positioning device 31
being controlled by the control unit 40. The positioning device 31 may be an
actuator, such as an hydraulic actuator. The control unit 40 is arranged to control
the positioning device 31, allowing the counter element 30 to move back and forth
between the retracted and inserted position.

In the pulsating modus, the back and forth movements are performed

at predetermined time intervals. The back and forth movement may be performed
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once or may be performed repeatedly. The control unit 40 comprises or has
access to a clock or timer for timing the back and forth movements at the
predetermined time intervals.

The control unit 40 may comprise a processor and a memory,
wherein the memory comprises programming lines which are readable and
executable by the processor to provide the control unit 40 with the functionality in
accordance with the embodiments. The control unit 40 may comprise an
input/output unit allowing the control unit to send instructions and receive
information from other hardware parts of the apparatus, such as the wheels 2,
sensors, the motor 25, the positioning device 31 etc. The ability to communicate is
indicated in the Figures by dotted lines. This communication may be wired or
wireless communication.

The control unit 40 may also comprise user interface means, such as
a keyboard and a display, allowing a user to define settings, such as the
predetermined time intervals. The user interface means may also be formed by a
remote computer, arranged to communicate with the control unit 40.

The apparatus 1 may be arranged to determine an indication of the
amount of power consumed by the driving means 25 to drive the rotary mixing and
cutting device 20, which can be used by the control unit 40 to control the
positioning device 31 to be positioned in the inserted position or in the retracted
position or, possibly, to be in the pulsating modus.

For the pulsating modus it is noted that the indication of the amount
of power may in particular be used to initiate or stop the pulsating modus and/or to
determine the characteristics of the pulsating modus, such as the time intervals
between the back and forth movements.

The apparatus 1 may comprise one or more sensors to determine
the amount of power consumed by the driving means 25.

Fig. 3 shows an alternative embodiment, showing an assembly of an
apparatus 1 and a towing vehicle 70. According to this embodiment, the apparatus
1 comprises a coupling member 71 for connecting the apparatus 1 to a towing
vehicle 70 or prime mover, wherein the motor 25 is part of the towing vehicle 70
and the coupling member 71 may comprise means for transferring energy from the
motor 25 to the rotary mixing and cutting device 20. The means for transferring

may be an electrical connection or may be a driving shaft.
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Alternatively, the driving means 25 for driving the rotary mixing and
cutting device 20 may be comprised by the apparatus, the coupling member 71
being only a towing connection.

In both embodiments (Fig. 2 and 3), the control unit 40 may be
arranged to determined an indication of a working parameter of the motor, in
particular an indication of the amount of power consumed by the motor 25.

The apparatus may be an autonomous apparatus 1 (Fig. 2), which
can navigate and move autonomously. In that case, the apparatus 1 can be
provided with an electrical motor as driving means 25. The amount of power
consumed by the motor may be determined by measuring electrical characteristics
of the motor, such as measuring electrical current and or voltage consumed by the
motor.

The control unit 40 may also be arranged to receive an indication of
the type or types of animal feed loaded in the container 10, wherein the control
unit 40 is arranged to control the at least one counter element 30 also based on
the indication of the type or types of animal feed. For instance, the decision to
move one or more counter cutters 30 to the inserted or retracted position or to
initiate the pulsating modus may depend on the type or types of animal feed inside
the container. Also, the predetermined time intervals applied in the pulsating
modus may depend on the type or types of animal feed.

The functioning of the apparatus will now be described in more detail.

First, animal feed is loaded into the container 10. This may be done
by an employee or in an automated way. This is referred to as action a).

During loading (action a), the rotary mixing and cutting device 20 can
be rotated, although this may also be started after loading is completed or halfway
during loading. Rotating the rotary mixing and cutting device 20 is referred to as
action b). Next, the position of the at least one counter element (30) is controlled to
be in the retracted position or in the inserted position in action c¢). This may be
done during action b) or only during part of action b).

The phase during which action a) is performed is referred to as the
loading phase. The phase after action a) is completed is referred to as the after-
loading phase. During the after-loading phase, rotating the rotary mixing and

cutting device 20 may continue, the apparatus may move to a different location
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and unloading of the apparatus 1 via opening 14 may take place. Rotating, moving
and unloading may be performed simultaneously.

During action c¢) the counter element 30 can be controlled based on
the determined indication of the amount of power consumed by the rotary mixing
and cutting device 20.

The control unit 40 may be arranged to position one or more counter
elements 30 in the retracted or inserted position by comparing the indication of the
amount of power with predetermined threshold values. Also, the pulsating modus
may be initiated or ended by comparing the indication of the amount of power with
predetermined threshold values. Also, the time intervals applied to move the
counter elements back and forth during the pulsating modus may be chosen
based on the determined indication of the amount of power.

The time intervals may be chosen such that the counter element is in
the inserted position for most of the time and is in the retracted position for a
relatively small amount of the time, to allow piled up animal feed to be released.

Thus, the control unit 40 may determine an indication of a working
parameter of the motor 25, in particular an indication of the amount of power
consumed by the motor 25 during action ¢) and control the counter element 30
based on that. For instance, the counter element 30 may be controlled to be in the
inserted position when the power is below a predetermined threshold value and
may be brought in the pulsating modus when the power is above a predetermined
threshold value.

The predetermined time intervals and threshold values may be pre-
programmed and may be adjustable by a user via a suitable user interface. Also,
the time intervals and threshold may depend on the type or types of animal feed
loaded in the container 10.

According to a further embodiment, the method further comprises
action d) unloading the container 10. Unloading may be done by moving the
moveable wall element 13 creating an opening 14.

The method may further comprise computing navigation instructions
and moving the apparatus in accordance with the navigation instructions to
position the apparatus at a loading position during action a) and moving the
apparatus to an unloading position or along an unloading path during action d).

Actions b) and c¢) may be performed during actions a) and d) and during
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movement of the apparatus, in particular from the loading position to the unloading
position or unloading path.

Other embodiments of the invention will be apparent to those skilled
in the art from consideration of the specification and practice of the invention
disclosed herein. It is intended that the specification and examples be considered
as exemplary only, with a true scope and spirit of the invention being indicated by

the following claims.
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CONCLUSIES

1. Inrichting (1) voor mengen en snijden van diervoer, omvattende een
houder (10) met een zijwand (11), een draaibare meng- en snij-inrichting (20) die
binnen de houder (10) is geplaatst, waarbij de draaibare meng- en snij-inrichting
(20) is ingericht om te worden aangedreven door aandrijfmiddelen (25), alsmede
ten minste een tegenelement (30) verschaft op de zijwand (11), waarbij de
inrichting (1) voorts ten minste een positioneerinrichting (31) omvat voor
verplaatsen van het ten minste ene tegenelement (30) tussen een teruggetrokken
positie en een ingebrachte positie, waarbij de inrichting (1) een besturingseenheid
(40) omvat voor besturen van de positioneerinrichting (31) van het ten minste ene
tegenelement (30), met het kenmerk , dat de besturingseenheid (40) is ingericht
om een aanduiding vast te stellen van de hoeveelheid vermogen die verbruikt
wordt door de aandrijfmiddelen (25) voor aandrijven van de draaibare meng- en
snij-inrichting (20) en dat de besturingseenheid (40) is ingericht om ten minste een
positioneerinrichting (31) te besturen op basis van de bepaalde aanduiding van de
hoeveelheid vermogen.

2. Inrichting (1) volgens conclusie 1, waarbij de inrichting (1) de
aandrijfmiddelen (25) omvat, waarbij de aandrijfmiddelen (25) in het bijzonder een
elektromotor zijn.

3. Inrichting (1) volgens conclusie 2, waarbij de inrichting (1) een
autonome inrichting (1) is, omvattende aandrijfmiddelen (25) en
energietoevoermiddelen (26) voor de aandrijfmiddelen (25).

4. Inrichting (1) volgens een van de conclusies 1-2, waarbij de inrichting
(1) een koppelonderdeel omvat dat is ingericht om te worden gekoppeld met
uitwendige aandrijfmiddelen (25), waarbij de aandrijfmiddelen (25) zijn ingericht
om de draaibare meng- en snij-inrichting (20) via het koppelonderdeel aan te
drijven.

5. Inrichting volgens een van de voorgaande conclusies, waarbij de
besturingseenheid (40) is ingericht om ten minste een tegenelement (30) in de
teruggetrokken stand te plaatsen wanneer de aanduiding van de hoeveelheid

vermogen boven een voorafbepaalde eerste drempel is.
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6. Inrichting volgens een van de voorgaande conclusies, waarbij de
besturingseenheid (40) is ingericht om ten minste een tegenelement (30) in de
ingebrachte stand te plaatsen wanneer de aanduiding van de hoeveelheid
vermogen onder een voorafbepaalde tweede drempel is.

7. Inrichting volgens een van de voorgaande conclusies, waarbij de
besturingseenheid (40) is ingericht om ten minste een positioneerinrichting (31) te
besturen om ten minste een tegenelement (30) in een pulseermodus te brengen,
waarbij het ten minste ene tegenelement (30) beweegt tussen de teruggetrokken
en ingebrachte positie.

8. Inrichting (1) volgens conclusie 7, waarbij de besturingseenheid (40)
is ingericht om de pulseermodus te besturen, in het bijzonder te beginnen of te
beéindigen, op basis van de vastgestelde aanduiding van de hoeveelheid
vermogen, in het bijzonder beginnen van de pulseermodus wanneer de
vastgestelde aanduiding van de hoeveelheid vermogen boven een
pulseermodusdrempel is.

9. Inrichting volgens een van de conclusies 7-8, waarbij de
besturingseenheid (40) is ingericht om tijdens de pulseermodus het ten minste ene
tegenelement (30) op voorafbepaalde tijdsintervallen te laten bewegen tussen de
teruggetrokken en ingebrachte stand.

10. Inrichting (1) volgens een van de conclusies 7-9, waarbij de
besturingseenheid (40) is ingericht om tijdens de pulseermodus het ten minste ene
tegenelement (30) herhaaldelijk te laten bewegen tussen de teruggetrokken en
ingebrachte stand.

11. Inrichting (1) volgens een van de voorgaande conclusies,
omvattende een sensor voor vaststellen van de aanduiding van de hoeveelheid
vermogen die wordt verbruikt door de aandrijfmiddelen (25) voor aandrijven van
de draaibare meng- en snij-inrichting (20), bijvoorbeeld door meten van een of
meer van het volgende: stroom verschaft aan de aandriffmiddelen (25),
omwentelingen van de aandrijffmiddelen (25) per tijdseenheid, koppel.

12. Samenstel van een trekkend voertuig of drijfkracht en een inrichting
volgens een van de voorgaande conclusies.

13. Werkwijze voor bedienen van een inrichting (1) voor mengen en
snijden van diervoer, waarbij de inrichting omvat een houder (10) met een zijjwand

(11), een draaibare meng- en snij-inrichting (20) die in de houder (10) is geplaatst,



10

15

20

25

30

22

waarbij de draaibare meng- en snij-inrichting (20) is ingericht om door
aandriffmiddelen (25) te worden aangedreven alsmede ten minste een
tegenelement (30) dat is verschaft op de zijwand (11), waarbij de inrichting voorts
omvat ten minste een positioneerinrichting (31) voor bewegen van het ten minste
ene tegenelement tussen een teruggetrokken stand en een ingebrachte stand,
waarbij de werkwijze omvat:

a) laden van diervoer in de houder (10)

b) draaien van de draaibare meng- en snij-inrichting (20)

C) besturen van de stand van het ten minste ene tegenelement (30)
teneinde in de teruggetrokken stand of in de ingebrachte stand te zin,
gekenmerkt doordat de actie c) voorts omvat vaststellen van een aanduiding van
de hoeveelheid vermogen die wordt verbruikt door de aandrijffmiddelen (25) voor
aandrijven van de draaibare meng- en snij-inrichting (20) en besturen van de
stand van ten minste een tegenelement (30) op basis van de vastgestelde
aanduiding van de hoeveelheid vermogen.

14. Werkwijze volgens conclusie 13, waarbij de werkwijze voorts omvat
d) lossen van de houder.

15. Werkwijze volgens conclusie 14, waarbij de werkwijze voorts omvat
verplaatsen van de inrichting in overeenstemming met navigeerinstructies
teneinde de inrichting ten minste tijdens actie a) op een laadpositie te plaatsen en
verplaatsen van de inrichting (1) naar een losplaats of langs een lospad tijdens
actie d).

16. Werkwijze volgens een van de conclusies 13-15, waarbij actie c)
omvat plaatsen van ten minste een tegenelement (30) in de teruggetrokken stand
wanneer de aanduiding van de hoeveelheid vermogen boven een voorafbepaalde
eerste drempel is.

17. Werkwijze volgens een van de conclusies 13-16, waarbij actie c)
omvat plaatsen van ten minste een tegenelement (30) in de ingebrachte stand
wanneer de aanduiding van de hoeveelheid vermogen onder een voorafbepaalde
tweede drempel is.

18. Werkwijze volgens een van de conclusies 13-17, waarbij actie c)
omvat besturen van ten minste een positioneerinrichting (31) teneinde ten minste
een tegenelement (30) in een pulseermodus te brengen, waarbij het ten minste

ene tegenelement (30) tussen de teruggetrokken en ingebrachte stand beweegt.
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19. Werkwijze volgens conclusie 18, waarbij actie ¢) omvat besturen, Iin
het bijzonder beginnen of beéindigen, van de pulseermodus op basis van de
vastgestelde aanduiding van de hoeveelheid vermogen, in het bijzonder beginnen
van de pulseermodus wanneer de vastgestelde aanduiding van de hoeveelheid
vermogen boven een pulseermodusdrempel is.

20. Werkwijze volgens een van de conclusies 18-19, waarbij actie c)
omvat besturen van het ten minste ene tegenelement (30) teneinde op
voorafbepaalde tijdsintervallen tijdens de pulseermodus tussen de teruggetrokken
en ingebrachte stand te bewegen.

21. Werkwijze volgens een van de conclusies 18-20, waarbij actie c)
omvat besturen van het ten minste ene tegenelement (30) teneinde tijdens de
pulseermodus herhaaldelijk te bewegen tussen de teruggetrokken en ingebrachte
stand.

22. Werkwijze volgens een van de conclusies 13-21, waarbij actie c)
omvat ontvangen van een meting van een sensor voor vaststellen van de
aanduiding van de hoeveelheid vermogen die wordt verbruikt door de
aandrijfmiddelen (25) voor aandrijven van de draaibare meng- en snij-inrichting
(20), waarbij de gemeten waarde een aanduiding is van een of meer van het
volgende: stroom verschaft aan de aandriffmiddelen (25), omwenteling van de

aandrijfmiddelen (25) per tijdseenheid, koppel.
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Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following document:

D1: EP 0 704 154 A2 (FACCIA TIZIANO [IT} FACCIA TIZIANO) 3 april 1996
(1996-04-03) in de aanvraag genoemd

Document D1 is regarded as being the prior art closest to the subject-matter of claims
1,12 and 13, and discloses a towed device of shredding and mixing fodder and a
method for operating such device according to the preambles of independent claims 1
and 13 respectively.

The subject-matter of claim 1 (and of claim 13) therefore differs from this known
device and method in that "de besturingseenheid is ingericht om een aanduiding vast
te stellen van de hoeveelheid vermogen die verbruikt wordt door de aandrijfmiddelen
voor aandrijven van de draaibare meng- en snij-inrichting en doordat de
besturingseenheid is ingericht om ten minste een positioneerinrichting te besturen op
basis van de bepaalde aanduiding van de hoeveelheid vermogen'.

. The subjcet matter of claims 1, 12 and 13 is therefore new.

The problem to be solved by the present invention may be regarded as provide an
improved device for mixing and cutting animal feed.

The solution to this problem proposed in claims 1, 12 and 13 of the present application
is considered as involving an inventive step for the following reasons:

The prior published documents, cited in the search report, either taken individually or
in combination do not disclose, suggest or reasonably lead the person skilled in the art
to consider the modification of the existing control unit such that "de
positioneerinrichting(en) bestuurd wordt op basis van de bepaalde aanduiding van de
hoeveelheid vermogen".

The person skilled in the art would not be able to combine all the features of claims 1,
12 and 13 and as such arrive at the claimed device, assembly and method without an
inventive activity.

Claims 2 to 11 and 14 to 22 are dependent on claims 1 and 13 respectively and as
such also meet the requirements of novelty and inventive step.
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