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(57) Abstract: An autonomous feed preparation vehicle comprises a mobile support frame (1) on which at least one feed mixing
container (2) is mounted, comprising a pair of parallel side walls and a rear wall extending between them, the walls defining the interior
of the container. Perpendicularly between the side walls of the container extends at least one shaft (7d) connected with at least one
first drive (8) with radially arranged mixing elements (7) for breaking up and mixing the feed. The vehicle has a front section and a
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walls with its first end connected to a second drive (6) and with its second end extending towards the front section. A milling cutter (5)
for extracting feed is attached to at least one second end of the arm, parallel to the drive shaft, and on the milling cutter side the feed
mixing container is provided with a loading-unloading opening connected to the interior of the container, the loading-unloading opening
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extending between the side walls, an upper edge (2d) of the loading-unloading opening and a lower edge (2¢) of the loading-unloading
opening, the lower edge defining a loading threshold. The container is connected to the support frame through weight sensors (3)
configured to determine the weight of the container, wherein in the rear section the vehicle comprises a cutting knives arrangement
(12a) for cutting the feed inside the container. The invention also comprises a feed preparation system.
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Autonomous feed preparation vehicle and feed preparation system with the use of the

autonomous feed preparation vehicle

The subject of the invention is an autonomous feed preparation vehicle. The invention also
comprises a feed preparation system with the use of the autonomous feed preparation

vehicle.

On the market, there are several solutions for self-loading self-propelled feed wagons which
extract feed with the use of a self-loading milling cutter. The company KUHN ARA offers a self-
propelled device AURA 2022, also known from European patent EP3586604B1, which is
provided with a rotary milling cutter installed on an arm which mills the feed and loads it into
a tank with the use of a belt installed on the arm. However, this solution has several
drawbacks. Specifically, the feed milled by the milling cutter must be loaded onto a conveyor
belt, which causes electrical energy losses. Furthermore, loading the feed onto a belt narrower
than the milling cutter itself causes additional losses as it is necessary to compress the feed.
Another consequence of such a structure is that, during loading the feed onto the belt, the
milling cutter often becomes clogged, which in turn results in the need for a more powerful
milling cutter drive motor. Additionally, transporting the feed with the belt to the tank is a
further energy expenditure. Yet another disadvantage of loading the feed with the belt is the
inability to precisely weigh the feed. Weight sensors are installed on the tank. During loading,
when the required weight of an ingredient is reached, the material on the belt which wasn’t
weighed must also be taken into account. It is also important to note that such an installation
of the milling cutter makes the device long and difficult to maneuver. A device by Ipacol
comprises a milling cutter for extracting feed, however, it is operated by an employee, and
the loading shelf is positioned quite high, which necessitates a milling cutter with greater
power. A similar solution is used in a device by Agross do Brasil. Moreover, when the loading
shelf is positioned high, it is necessary to use additional augers, belts, or an unloading window,

as in devices by Satellite (Satellite Viper 2000 SF), FK Machinery (FBHSS) or KEENAN.

In the state of the art, feed preparation devices are known. Chinese patent description

CN212545076U presents a feeding device for livestock breeding, consisting of a machine shell,
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a first hydraulic device fixedly welded to the left side in the machine shell, a first moving wheel
fixedly arranged at the bottom of the first hydraulic device, and a first fixing rod fixedly
arranged at the axis of the first moving wheel; a second hydraulic device is fixedly arranged
on the right side in the machine shell in a welded mode, a second moving wheel is arranged
at the fixing bottom of the second hydraulic device, a first fixing rod is fixedly arranged at the
axis of the second moving wheel, and the first fixing rod fixes the axes of the first moving
wheel and the second moving wheel. The sensor can control and adjust the distance between
the feed trough and the sensor, so that the feed in the feed trough can be controlled, waste
is avoided, and the feed amount of livestock breeding animals is adjusted; the first hydraulic
device and the second hydraulic device adjust and contract the first moving wheel and the
second moving wheel to move the whole device to adjust the position of the device and place
the device to other positions when not used. International patent application W022081066A1
discloses an autonomous vehicle and a method of controlling thereof, comprising, in the
vehicle, detecting a primary guide arrangement in the floor, which primary guide arrangement
forms a track for the vehicle to follow. European patent EP0833558B1 presents a mixer feeder
wagon with a mixer for mixing animal feed containing hay, straw, silage, etc. It consists of a
mixing compartment and a dispensing compartment. A mixing rotor rotates in the mixing
compartment in order to mix animal feed, while a dispensing auger in the dispensing
compartment dispenses the mixed animal feed through a dispensing outlet. A plurality of first
blades extend radially from the mixing paddles of the mixing rotor and cooperate with a
plurality of second blades mounted on the base of the mixing compartment to cut the fibrous
material of the animal feed into relatively short segments while the mixing rotor is rotating.
European patent application EP4145988A1 describes an autonomous vehicle for use in
feeding animals, in particular cows, comprising a container arranged on a frame for holding
animal feed with a dispensing opening for dispensing the held animal feed from the container,
and a rotatable auger arranged in the container for mixing and/or chopping the held animal
feed. A mixing apparatus in the form of a tractor powered agricultural trailer is known from
US patent US5061081. It has a main body in which a main mixing rotor rotates for agitating
and stirring the material which it sweeps round the lower part of a cylindrical wall structure
of the body and a lateral extension along an upper side of the main body having a feed out

rotor therein for urging the material to and through a discharge door in said extension. The
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inboard side of the extension is open to the main part of the body and said wall structure
includes a part bounding the bottom of the extension which can be moved angularly between
a first position close to the envelope of revolution of the mixing rotor to deflect material from
entering the extension during mixing and a second position at which it is remote from said
envelope so that material is swept into the extension during discharge. Another US patent
US5630665 discloses a feed mixer apparatus including a tongue attached to a frame mounted
upon a wheeled axle, a forward and rearward mixing chambers separated by a trough, a pair
of reels driven by sprockets and gears and drive shafts which are actuated by a power take-
off, preferably a prime, a plurality of elongate mixing members extending between the side
walls of the mixing chambers and deflectably attached to the ends of a plurality of radially-
extending arms, an auger being rotatably disposed in the trough and having fins attached
thereon for flipping clumps or chunks of feed material back into the chambers, an opening
through a side wall in alignment with the trough and through which fine particles of feed
material are dispensed to the outside, and a conveyor chute pivotally attached to the side wall
in alignment with the opening to facilitate the dispensing of fine particles of feed material to
the outside. Another US patent US4506990A presents a feed mixer including a mixer tank with
a bottom wall having two curved wall portions defining the bottom of a large main chamber
and smaller auxiliary chamber with an elongated ridge therebetween. The chamber contains
a rotor having several elongated rotor bars adjacent to the outer periphery, which rotor is
supported in the main chamber for rotation in a direction for movement of the rotor bars
across the bottom of the main chamber toward the auxiliary chamber. The auxiliary chamber
includes a pair of stacked augers adapted for moving material from one end of the tank to the
other in opposite directions. Material is thus continuously cycled from the main chamber into
a lower portion of the auxiliary chamber where it is moved toward one end of the mixer,
forced upwardly into an upper portion of the auxiliary chamber and then directed toward the
opposite end of the tank while spilling back into the main chamber for efficient end-to-end
mixing of even long stringy hay material. Polish patent application P.438478 describes a device
for collecting feed from a feed storage area comprising a rotary separating member for
separating feed from a feed storage area with a first drive for driving the rotary separating
member, a power unit for powering the first drive and an operating parameter sensor of the

first drive, and a lifting member for moving the rotary separating member in a relatively
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vertical plane with a second drive and a transfer member for transferring the separated feed
from the rotary separating member to a container placed on a moving platform with drive
wheels and a third drive. Yet another European patent EP/PL2844063 presents a feed mixing
and dispensing apparatus comprising at least one container mountable on a transport means,
the container having a longitudinal axis, a transverse axis and a vertical axis, a pair of opposite
end walls, a pair of opposite side walls and a base wall; the end walls, the side walls and the
base wall define an interior and a top opening, wherein the longitudinal axis of the container
extends substantially parallel to the direction of travel of the container during use and the
transverse axis is perpendicular to the direction of travel of the container; the container having
a mixing shaft mounted such that it allows for a rotational movement inside the container,
the mixing shaft is connected to a drive means; wherein the mixing shaft extends between the
side walls substantially perpendicular to the longitudinal axis of the container and comprises
mixing members extending radially from the mixing shaft towards the end walls and the base
wall of the container, the mixing members being configured to break up and mix the feed; and
which is provided with a feed discharge arrangement in communication with the interior of

the container for discharging the mixed feed from the container.

The technical problem would be to provide an autonomous feed device which is able to extract
feed directly from silos, or another storage area, allows obtaining feed of a similar length,
allows selective cutting of the feed during feed preparation, wherein each time the same
amount of raw feed is extracted, and simultaneously the weight measurement error of the
feed which is being prepared is minimized, and which is characterized by lower electrical
energy demand and easy servicing. Furthermore, in the prior art solutions, the lack of
dynamics in mixing, i.e. the lack of rotational speed, prevents the feed from circulating as it
would at higher auger speeds. A very low speed prevents the feed from circulating near the
walls. In addition, the slow rotation causes the feed near the auger to be cut better than that
near the walls of the container. Long mixing destroys the structure of the feed at the auger,
and the feed at the walls is not cut, which leads to a lack of homogeneity of the feed. Another
problem is connected with this issue. Namely, determining when the feed in the container has

been sufficiently fragmented. Another problem is filling the feed wagon during use. For
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example, the most preferable filling of a vertical feed wagon is 80% of its volume. This leads

to a problem in preparing the feed for small herds.

The first subject of the invention is an autonomous feed preparation vehicle, comprising a
mobile support frame on which at least one feed mixing container is mounted, comprising a
pair of parallel side walls and a rear wall extending between them, the walls defining the
interior of the feed mixing container, and inside the feed mixing container, between the side
walls and perpendicular to the side walls, extends at least one shaft connected with at least
one first drive with radially arranged mixing elements for breaking up and mixing the feed,
wherein the vehicle has a front section and a rear section and is characterized in that at least
one movable arm is rotatably attached to the support frame parallel to the side walls of the
feed mixing container, with its first end connected to a second drive and with its second end
extending from the first end towards the front section of the vehicle, a milling cutter for
extracting feed is attached to at least one second end of the arm, parallel to the drive shaft,
and on the milling cutter side the feed mixing container is provided with a loading-unloading
opening connected to the interior of the container, the loading-unloading opening extending
between the side walls and the upper edge of the loading-unloading window and the lower
edge of the loading-unloading opening, wherein the lower edge defines the loading threshold,
the loading threshold preferably being parallel to the milling cutter, and the container is
connected to the support frame through weight sensors configured to determine the weight
of the feed mixing container, wherein in the rear section the vehicle comprises a cutting knives
arrangement for cutting the feed inside the feed mixing container. Preferably, the

autonomous vehicle comprises two moveable arms.

In a preferable embodiment of the invention, the support frame comprises drive wheels

connected with a third drive for moving the vehicle.

In the next preferable embodiment of the invention, the cutting knives are attached to a
cutting knives holder, wherein the cutting knives holder is detachably attached to the rear wall
of the feed mixing container or is attached to the rear wall of the feed mixing container

through a cutting knives drive system.
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In a further preferable embodiment of the invention, the mixing elements for breaking up and
mixing the feed are mixing tine claws with at least one arm of a mixing tine claw attached

radially to the drive shaft.

In another preferable embodiment of the invention, the mixing tine claw is attached to the
drive shaft through at least one first end of the arm, to the second end of which there is
attached, parallel to the drive shaft, a mixing tine claw beam and a feed moving beam for

moving the feed in the feed mixing container.

In yet another preferable embodiment of the invention, the mixing tine claw is attached to

the drive shaft through two mixing tine claw arms, or through one mixing tine claw arm.

In yet another preferable embodiment of the invention, the mixing tine claw beam connecting

the arms and the feed moving beam extend between a pair of the arms.

Preferably, the beam connecting the arms and the feed moving beam extend from one tine

claw arm to a length corresponding to the length of the drive shaft.

In another preferable embodiment of the invention, the mixing tine claw beam and feed
moving beam extend from the tine claw arm to a part of the drive shaft length either in the
direction towards one of the side walls or in the direction from one of the side walls of the

feed mixing container.

In yet another preferable embodiment of the invention, at least two tine claw arms are
attached to the drive shaft, from which mixing tine claw beams and feed moving beams extend
from the tine claw arm for a part of the drive shaft length, wherein the total length of the

mixing tine claw beams and feed moving beams correspond to the drive shaft length.

Preferably, a means for balancing forces acting on the milling cutter is attached from the first
end of the arm, parallel to the sidewalls. Preferably, the means for balancing forces acting on
the milling cutter is a counterweight. In a preferable embodiment, the counterweights extend

towards the rear section of the vehicle.
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In the next preferable embodiment of the invention, the lower and upper edges are end edges

of the rear wall.

In yet another preferable embodiment of the invention, the rear wall comprises openings

configured for inserting cutting knives into the container.

In the next preferable embodiment of the invention the vehicle comprises an independent

power source, preferably a rechargeable battery.

Preferably, the vehicle is provided in its front section with feed moving means.

In a preferable embodiment of the invention, the vehicle is provided in its front part with a
conveyor system for transferring feed from the feed mixing container, wherein the conveyor
system is attached with at least one movable arm to the support frame, preferably with two

arms, and covers for covering the milling cutter are coupled to the conveyor system.

In a preferable embodiment of the invention, a means for balancing forces acting on the

milling cutter is attached to both movable arms.

The second object of the invention is a feed preparation system with the use of the
autonomous feed preparation vehicle, characterized in that it comprises an autonomous feed
preparation vehicle as defined in the first object of the invention, connected to a reloading

device for sending feed to downstream feed distribution systems.

In a preferable embodiment of the invention, a reloading device for sending feed to

downstream feed distribution systems enables buffering of excess feed.

In the next preferable embodiment of the invention, the autonomous feed preparation vehicle

moves only within the feed kitchen building.

In another preferable embodiment of the invention, the autonomous feed preparation vehicle

is capable of leaving the feed kitchen building.
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In another preferable embodiment of the invention, the autonomous feed preparation vehicle
is provided with means for unloading feed from the feed mixing container onto a feeding

table.

In yet another preferable embodiment of the invention, the feed is detected by weight

sensors, through which the feed mixing container is connected to the support frame.

In yet another preferable embodiment of the invention, the feed is detected by changes in the
weight of the feed container. The device according to the invention solves the above-
described problems. During the whole operation time, the mixing tine claws constantly move
the feed to the rear section of the feed mixing container, where the main volume of feed is
stored. Thanks to this solution, an empty space is created at the front section of the feed
mixing container on the side of the loading milling cutter, which makes it possible to lower the
loading threshold to a height approximate to the size of the diameter of the milling cutter.
Due to the lowered loading threshold, the feed extracted by the milling cutter is loaded
directly into the feed mixing container. The loading threshold, in relation to the subject of the
invention, should be understood to be the minimum height to which the extracted material
must be transported, e.g., lifted, in order to place it inside the feed mixing container. The
milling cutter, in relation to the invention, should be understood to be a drum for extracting
the feed, provided with milling cutters on its circumference and driven by an electric motor,
such as, for example, the one described in Polish patent Pat.239092. Since the milling cutter
loads the feed directly into the feed mixing container, such loading does not require the use
of additional conveyors to transport the feed extracted by the milling cutter into the feed
mixing container, which reduces energy consumption and the cost of the device. Also, an error
in measuring the weight of the feed is minimal as the feed is loaded directly into the container.
An additional advantage of locating the loading threshold at a small height is that no additional
unloading window is required. By using a low loading threshold, the milling cutter does not
need to require high power to load the feed ingredients. In addition, the device according to
the invention may be easily serviced. The low loading threshold facilitates entering the
container for service purposes, e.g., no ladders are required. The structure of the device
according to the invention allows maintaining homogeneous structure of the feed, as all the

feed is mixed independently of the rotational speed due to the structure of the feed mixing
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container. Even long mixing does not cause the feed structure to deteriorate, as the feed is
aerated during free falling. Moreover, the device according to the invention does not require
a minimum feed amount which can be mixed. An important feature is also that the retractable

feed cutting knives facilitate their easy and safe replacement.

Embodiments for carrying out the invention have been illustrated in the figures, where:
- Fig. 1 shows a view of the autonomous feed preparation vehicle presenting its left side;
- Fig. 1a shows a view of the autonomous feed preparation vehicle with the milling cutter
for extracting feed attached to a single arm;
- Fig. 2 shows a view of the device with the counterweights of the milling cutter for
extracting feed;
- Fig. 3 shows a view of the device centered on the interior of the mixing container;
- Fig. 4 shows the general structure of the mixing container;
- Fig. 4a shows the optional design of the mixing container consisting of two interconnected
containers comprising two sets of mixing tine claws;
- Fig. 5 shows the structure of the mixing tine claws in a C-formation;
- Fig. 5a shows the structure of the mixing tine claws in a T-formation;
- Fig. 5b shows the structure of the mixing tine claws in an L-formation attached in the
middle of the shaft;
- Fig. 5¢ shows the structure of the mixing tine claws in an L-formation attached on both
ends of the shaft;
- Fig. 5d shows the structure of the mixing tine claws in an L-formation attached on one
end of the shaft;
- Fig. 6a shows the first stage of the feed preparation process, which is driving up to the
feed storage;
- Fig. 6b shows the second stage of the feed preparation process;
- Fig. 6¢ shows the third stage of the feed preparation process;
- Fig. 7 shows the process of mixing and cutting feed in the mixing container;
- Fig. 8 shows the retraction control of the cutting knives assembly;
- Fig. 9 shows the unloading of the feed prepared in the container with the milling cutter in

the upper position;
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- Fig. 10 shows the unloading of the feed prepared in the container with the milling cutter
in the lower position;

- Fig. 11 shows a feed preparation system with the use of the autonomous feed preparation
vehicle, with the autonomous feed preparation vehicle moving within the building;

- Fig. 12 shows a general top view of the feed preparation system with the use of the
autonomous feed preparation vehicle, with the autonomous feed preparation vehicle
moving within the building;

- Fig. 13 shows an optional solution for the feed preparation and distribution system on a
farm;

- Fig. 14 shows a device provided with a conveyor for distributing feed in livestock buildings;
- Fig. 15 shows a device provided with at least two rotary brushes;

- Fig. 16 shows a device provided with a conveyor moving the feed in front of the device

laterally;

Example 1. The autonomous feed preparation vehicle

The structure of the autonomous feed preparation vehicle has been illustrated in Figs. 1-3.

Fig. 1 shows a plan of the device according to the invention presenting its left side, respectively
denoting the support frame 1 to which the feed mixing container 2 is attached. Container 2 is
attached to the support frame 1 through weight sensors 3 which measure the weight of
container 2 together with its contents. In the front of the device there is a milling cutter 5 for
extracting feed. The milling cutter 5 is attached to the second end of at least one movable arm
4 (Fig. 1a), and its first end is attached to the support frame 1. Preferably, the milling cutter 5
may also be attached to two movable arms 4. The remainder of this description will be
concentrated on a structure comprising two movable arms 4. However, it will be obvious to a
person skilled in the art that the presented features may also be applicable to a structure
comprising a single movable arm 4. The arms 4 in each embodiment variant are attached to
the support frame 1 in a movable way, allowing rotational movement, e.g. through bearings,
bearing sleeves, etc. The pivot point of the arms 4 relative to their attachment point to the
frame 1 is located on the axis of the container 2. However, it is possible to locate the

attachment point of the arms in a different place, allowing increasing the arms 4 length, and
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therefore the scope of feed extraction. The arms 4 are attached to the support frame 1in a
movable manner allowing them to rotate, e.g. through bearings, bearing sleeves, etc. On the
extension of the first end of the arms 4, there may be attached means for balancing forces
acting on the milling cutter 5, e.g. gravity, during its movement, which allows the arms 4 to
move it more easily in the up-down direction and additionally reduces consumption of
electricity which is required to set the arms 4 in motion by the drive 6. The means 14 may take
the form of counterweights. Such an embodiment of the device is illustrated in Figure 2. The
lifting motion of the arms 4 with the milling cutter 5 is realized by the drive 6. The drive of the
milling cutter 5 may preferably be located inside the drum of the milling cutter 5. The structure
of the milling cutter 5 is known from the state of the art, e.g. from patent specification
PL239092B1. The milling cutter 5 drive may also be located outside. Inside the feed mixing
container 2 there are mixing elements 7 for breaking up and mixing feed, which have the form
of mixing tine claws 7 moved by a drive 8. In this example, Figures 1-3 show a device
comprising three mixing tine claws 7. However, the device may also comprise more mixing
tine claws, which should be arranged on the shaft 7d in a manner ensuring a uniform
distribution of their weight. Exemplary structures of the mixing tine claws 7 are shown in
Figures 5a-5e. The mixing tine claws 7 operate by performing a rotary motion around the axis
of the feed mixing container 2 and are actuated by the drive system 8. The rotational
movement of the tine claws 7 may be carried out in two opposite directions. The rotation
direction of the tine claws depends on whether the feed is being loaded to or unloaded from
the mixing container 2. The mixing tine claws 7 are constructed of a drive shaft 7d to which
either arms or a single arm 7c¢ are radially attached, which are then connected with a beam or
beams 7a with a comb-like rigid element 7b arranged thereon. The element 7b, which has a
form of a series of elongations extending radially from the mixing tine claw beam 7a, has a
rigid structure, which allows moving the feed inside the container 2 and moving the feed
between the knife blades 12a. The arms 7c may be connected to the shaft 7d at its ends (Figs.
5a, 5d, 5e) or in the middle of the shaft 7d length. When the arm/arms 7c are connected to
the shaft 7d at its ends, the beam 7a with the comb 7b may either extend parallel to the entire
shaft 7d length (Figs. 5a, 5e) or only to a part thereof (fig. 5d). A similar situation may take
place when the arm 7c is attached to the shaft 7d in the middle of its length (Figs. 5b, 5c). In

the case of an embodiment where the beam 7a extends to less than the entire shaft 7d length
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(Figs. 5¢, 5d), it is possible to attach the arms 7c to the shaft 7d in such a manner that the
beams 7a ends are directed towards the side walls (2b, 2c) of the container 2 (Fig. 5¢c) orin a
direction from said walls (Fig. 5d). If the beams 7a extend only to a part of the shaft 7d length
from each of the arms 7c¢, the total length of the beams 7a corresponds to the total length of
the shaft 7d. In the examples illustrated in Figure 5c or 5d, the beams length corresponds to
half of the shaft 7d length, that is, to their length ratio of 1:1. However, this ratio may be
different. It is essential that the total length of the beams 7a in the case of variants as in Figs.
5c or 5d corresponds to the total length of the shaft 7d. This ensures mixing and breaking up
raw feed over the entire width of the feed mixing container 2. Split tine claws (Figs. 5c, 5d)
push only a part of the feed mass which reduces their load, a single claw 7 pushes a smaller
amount of feed through the cutting knives which reduces the amount of the required energy.
The split tine claws 7 shifted in relation to each other (Figs. 5c, 5d) provide a better circulation
of feed inside the feed mixing container 2. The tine claw 7 in a T-formation (Fig. 5b) results in
the absence of rigid arms moving close to the side walls of the feed mixing container 2. When
such arms 7c¢ are close to the container 2 walls, they may be blocked by clumped feed
fragments or by stones and other foreign bodies wedged in the gap between the tine claw
arm and the wall of the container 2. It is also possible to attach the tine claws in such a manner
that they are not parallel to the shaft axis, i.e., they may also be inclined with respect to the
axis so that the feed is also moved from one side of the container to the other. The drive shaft
7d is pivotally attached to the structure of the feed mixing container 2 through means enabling
its rotation and known in the field, e.g. bearing sleeves, bearings, etc. Additionally, a second
flexible element 7e is attached to the comb 7b, the element remaining in contact with the
container walls and adapts to the walls due to its flexibility. The element 7e remains in direct
contact with the container 2 walls, as the rigid element 7b cannot directly touch the walls of
the container, which would lead to too much load, and the presence of e.g. a stone in the feed
might block the device. The element 7e may be elastically deformed upon encountering too
much resistance, thus ensuring that the container 2 walls and the knives 12a may be cleaned.
All elements operating close to the container 2 walls have cut-outs through which the cutting

knives 12a slide.
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The device moves on wheels, two of which are drive wheels 9, which are driven by the system
10. The drive wheels 9 also allow the vehicle to perform maneuvers, such as changing the
driving direction. The maneuvering may be solved in different manners. It may be
accomplished by varying the speed or direction of rotation of the left and right drive wheels
(e.g., the left wheel turns at a higher speed than the right wheel — the vehicle turns right). In
another possible variant, additional drives turning the wheels 9 may be used, as well as a single
drive wheel which, by using an additional mechanism, rotates in a perpendicular axis on the

wheel rotation axis.

The remaining wheels are support wheels 11, which have no drives of their own. All
mentioned drives, sensors or measuring systems are electrically connected in the control unit
17 responsible for the autonomous operation of the device. In its basic structure, the device
according to the invention is connected with a cable to the mains supply. Optionally, the
device has a power supply unit for all the systems of the device (mechanical, electrical,
electronic), e.g., in the form of a rechargeable battery, which allows the device to move

independently.

In its rear section (Fig. 2), the autonomous feed preparation vehicle comprises a cutting knives
arrangement 12a attached on a cutting knives holder 12. The holder 12 may have the form of
a plate, a frame, a beam or another form, the shape of which corresponds to the shape of the
rear wall of the feed mixing container 2. This allows the knives 12a to be inserted through the
cut-outs 2h into the interior of the feed mixing container 2. The cutting knives holder 12 may
be attached in a movable manner relative to the feed mixing container 2, and its movement
is realized through a drive system 13, connected to the cutting knives holder 12. The drive
system 13 may be an actuator, a gear train with a motor, or any other, which allows
bidirectional movement of the cutting knives holder 12. The drive system 13 is attached to the
structure of the feed mixing container 2. Fig. 3 shows a moveable cutting knives 12a set in a
situation when the knives are inserted inside the feed mixing container 2. The spacing of the
cutting knives 12a corresponds to the length of the cut feed fragments. Another possibility is
to attach the plate 12 to the rear wall 2¢ of the container 2, for example, with a bolted or other
detachable joint that would allow easy removal of the cutting knives arrangement in order to

replace or service them.
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The feed mixing container 2 (Fig. 4) has a structure similar to a cylinder. It has two side walls
(2a, 2b), a left wall 2b and a right wall 2a in the shape of a circle. The main element of the feed
mixing container 2 is its rear wall 2¢, which extends between the side walls 2a and 2b. The
side walls 2a, 2b and the rear wall 2¢ define the interior of the feed mixing container. The rear
wall 2¢ has the form of a cylinder with one section cut out and extends from the edge 2e,
which constitutes the loading threshold, to the edge 2d. The height of the loading threshold,
i.e., the distance of the edge 2e from the surface on which the vehicle is moving, is
approximately the size of the diameter of the milling cutter 5. A cut-out in the container 2
between the edges 2e and 2d forms a loading-unloading window. Cut-outs 2h are made in the
rear wall 2c in the rear section of the mixing container through which the cutting knives 12a
are inserted into the interior of the container 2. The walls of the feed mixing container 2 are
stiffened with suitable structural elements 2g and have holders 2f for attaching the weight
sensors 3 therein. The cylindrical structure of the container 2 and the indicated structure of
the mixing tine claws 7 mean that the container 2 is free from dead zones where feed might
linger, and even a small amount of feed will always be picked up by a passing tine claw 7 and
will participate in the mixing. For example, in feed wagons with a vertical auger, a certain
amount of feed is required for the mixing process to start; in the structure according to the

invention such a phenomenon does not occur.

The device according to the invention may comprise a feed mixing container 2 comprising two
elements 7 for mixing and breaking up the feed, as shown in Fig. 4a. In this embodiment, the
elements 7 for mixing and breaking up the feed are located one after the other. Each of the
elements 7 may be driven independently of the other, if independent drives of the elements
7 are used in the structure. It is then possible for both elements to move concurrently or
reciprocally. However, it is preferable when they move concurrently. Meanwhile, a single drive
of both elements allows them to move concurrently. The container comprising two elements
7 may have the form of two feed mixing containers 2 located one after the other and
connected with an opening allowing the feed to move between them. The use of a double
mixing feed container allows increasing its capacity while maintaining a constant width and

height of the device, making it easy to adapt the device to a larger farm.
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It is also possible to construct the device with a conveyor system integrated into its structure,
which is used to distribute feed in livestock buildings, as shown in Fig. 14. The conveyor system
25 which may, for example, be a belt conveyor, a chain conveyor, a screw conveyor, or another
type known in the art, is attached on at least one movable arm 26. This arm 26 is attached to
the support frame 1, which does not affect the mass of the feed mixing container 2. It is
capable of moving because, for the time of feed extraction, the conveyor belt is raised,
whereas for the time of distribution, it is lowered and covers the milling cutter 5, and the feed
falling from the container lands on the conveyor belt directing it to any side of the container
2. Fig. 14 shows an exemplary embodiment with a conveyor belt. During feed extraction, the
conveyor system 25 is raised, allowing the milling cutter 5 to operate. However, during feed
distribution, the milling cutter 5 is lowered to the lower position, and the conveyor 25 is
lowered and positioned above the milling cutter 5. The conveyor system 25 is coupled with
covers 27, which, when lowered, cover hazardous parts of the device, such as the milling
cutter 5. In the lowered position, the conveyor belt is located above the milling cutter 5,

allowing the feed to be unloaded from the conveyor 2 with the use of the conveyor belt.

In another embodiment, the device of the above-described structure may comprise an
arrangement of rotary brushes 28 (Fig. 15) or a conveyor belt 29 (Fig. 16), attached in the front
of the device and below the edge 2e. During feed distribution in livestock buildings, the
brushes 28 are used to push feed lying in front of the device. In the second case a conveyor
29 moving the feed in front of the device laterally was used. The conveyor 29 may be a belt

conveyor, a chain conveyor, a screw conveyor, or a different conveyor.

Example 2. Feed processing with the use of the autonomous feed preparation vehicle
The feed processing method with the use of the autonomous feed preparation vehicle
comprises several subsequent steps. Namely:
1. Detection and extraction of individual feed components from their storages by the
device described in the first example,
2. loading of feed components, which during the extraction are loaded directly into the
feed mixing container 2,
3. mixing in the feed mixing container 2 with the use of mixing tine claws 7, which mix

the components together during operation in order to obtain the right structure of
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feed. The container 2 may also comprise cutting knives 12a, which, during mixing, cut
through excessively long fractions of concentrated feed in order to obtain appropriate
lengths of the individual components,

4. reloading the feed after it has been mixed and cut in the container 2 into feed
distribution systems in livestock buildings,

5. Afterthe container 2 has been emptied, the feed preparation device repeats the cycle.

2.1 Feed detection and extraction

The first step of the operating cycle of the device described by the structure in the first
example is driving up to and detecting feed in a storage. The device pushed by the
rotational movement of the drive wheels 9 moves forward towards the feed storage 15,
Fig. 6a. Wheels 9 may be driven by belt or chain gears, mechanical gears mounted directly
on the drive wheels 9 or by other combinations of known drives. The driving up step is

carried out with the milling cutter 5 for extracting the feed operating.

The second stage of the feed preparation process is detecting the presence of the feed
storage 15. Upon driving up to the feed storage 15, the milling cutter 5 begins to extract
the feed 16, which passes directly into the feed mixing container 2, increasing the weight
of the container and the increase is detected by the weight sensors 3. This information is
detected by the control system located in the control unit 17 and received as detection of

the feed storage 15 which allows beginning feed 16 extraction.

Feed in the storage 15 may have various forms (cut cubes from feed silos, bales or cubes
from balers, loosely scattered components in hoppers, or full-sized feed silos). When the
device approaches the feed, the milling cutter 5 is activated. The milling cutter 5 then

operates by rotating around its own axis and rotates towards the mixing container 2.

Once the feed storage 15 is detected, the actual extraction cycle begins. The milling cutter
5 is raised by means of pivoting arms 4, through which it is attached to the support frame
1, as shown in Figs. 6b-6c¢. During the driving up to the feed storage 15 step, the milling
cutter 5 may operate at slow rotation speed, thus saving energy. Once the feed is detected,
the rotation speed of the milling cutter 5 is increased to enable effective feed extraction

from the feed storage 15.
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Itis also possible to reverse the direction of extraction when, with the miller cutter 5 raised,
the feed is detected with the feed mixing container 2 and then milled from top to bottom.
In this case, during driving up to detect the feed storage 15, the milling cutter 5 is raised to
the upper position so that it does not protrude beyond the outline of the device. In such a
situation, the device driving up to the feed storage 15 will lean against the feed with the
feed mixing container 2 or another structural element which is attached to the device
through weight sensors 3. In such a situation, the control unit 17 will read weight change
indications resulting from pressing the device against the feed in the storage 15. The milling
cutter 5 is then activated, which is lowered and extracts the feed from the storage 15 by

milling it from top to bottom.

The movement of the suspension arms 4 of the milling cutter is realized by a lifting drive 6.
The drive itself may have various forms: a set of sprockets and chains, a belt drive, a
sprocket drive, the use of actuators or winches. To facilitate the upward movement of the
milling cutter 5 and reduce power requirements of the lifting drive, it is preferable to use
means for balancing forces acting on the milling cutter 5, for example, in the form of
counterweights 14, in order to balance the weight of the milling cutter 5, attached at the
ends of its arms 4. Exemplary counterweights 14 may have any form that does not impede

the movement of the suspension arms 4 of the milling cutter 5.

When the milling cutter 5 moves upward, the feed is being cut off the whole time, extracted
from the storage 15 and passed directly to the feed mixing container 2 without the use of
any intermediate conveyors. During loading, the mixing tine claws 7 operate, constantly

mixing and moving the feed in the feed mixing container 2.

When the control system 17 registers the detection of the feed storage 15, the drive system
6 of the milling cutter arms 4 begins to lift the milling cutter 5 in order to cut off successive
feed 16 fragments from the feed storage 15. The feed thus extracted is passed directly to
the mixing container 2. The extraction is done by cyclically raising and lowering the milling
cutter 5 until the control system 17 receives the appropriate weight value for a given feed

ingredient as read by the weight sensors 3.

2.2 Mixing and cutting feed in the container
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Mixing of the feed (Fig. 7) in the feed mixing container 2 is carried out by means of mixing
tine claws 7, which are attached on the shaft 7d and rotate around the short axis of the
feed mixing container 2. The tine claws 7 move the feed 16 along the perimeter of the
container 2. Feed which is moved by tine claws 7 into the upper section of the container 2
automatically falls downward by gravity. Feed pushed along the walls of the container 2
passes through cutting knives 12a where long feed fibers are cut. Meanwhile, freshly drawn
feed is immediately received by mixing tine claws 7 and moved deeper into the container
2. This is how the mixing of the feed is carried out. The drive shaft 7d to which the mixing
tine claws 7 are attached is powered by at least one drive 8. The drive 8 may be any type
of commercially or non-commercially available drive which a person skilled in the art would
be able to use in the structure of the device according to the invention without affecting
the other technical features of the device. The type of drive may be selected at the
construction stage from among those commercially available. This drive may be carried out
with chain drives, belt drives, etc., or it may also be carried out with a mechanical drive

mounted directly on the shaft 7d or inside the shaft 7d.

An arrangement 12 with cutting knives 12a is moveably attached to the container 2 through
the mechanism 13. By using the mechanism 13 which moves the cutting knives
arrangement 12, the knives may be retracted from the container at the right moment and
the cutting of the feed may be stopped. The cutting knives 12a enter the interior of the
feed mixing container 2 through cut-outs 2h in the container 2. During mixing, the tine
claws 7 move the feed through protruding knives 12a. By doing so, the longer fibers are
cut, and the proper structure of the feed is obtained. During mixing and cutting of the feed
(Fig. 7), the control unit 17 records the parameters of the drive system 8 driving the mixing
tine claws 7. These parameters may be, for example, the speed of the motor or the electric
current at the motor connections. When the unit registers a change in parameters
indicating an overload of the drive system 8, the cutting knives arrangement 12 will be
automatically retracted from container 2 by means of the drive system 13. A momentary
retraction of the cutting knives 12a from the container 2 facilitates the flow of feed and at
the same time reduces the load on the mixing tine claws 7 drive system 8. When the

operating parameters return to the specified safe values, the knives 12a may be again
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inserted inside the container 2. In addition, the knives 12a may be retracted from the
container 2 in order to prevent feed components from being cut and fragmented too

strongly.

The ability to insert and retract the cutting knives is very preferable to the operation of the
device. The cutting knives 12a put a lot of resistance on the feed moved by the mixing tine
claws 7 which results in an increased load on the drive 8. When too much feed reaches the
cutting knives, the control unit 17 to which the drive 8 of the mixing tine claws 7 is
connected detects an overload. At this point, the cutting knives may be automatically
retracted from the container 2, cutting a smaller amount of feed and reducing the
resistance on the mixing tine claws 7. It allows optimizing the mixing process and its power
requirements. In addition, it provides the possibility of completely retracting the cutting
knives from the feed mixing container 2 at a certain stage of mixing. This allows interrupting
the fiber cutting process while continuing the mixing, so the best feed structure may be
obtained. A suitable feed structure is characterized by the fact that the feed has been
properly mixed and cut. The inability to separate these operations might result in feed that
has been mixed well but cut too much and, conversely, feed that has been cut well but not

mixed enough.

In devices known from the state of the art, such as Canadian patent application
CA2869705A1, cutting knives are located on a mixing auger, and the element resisting the
feed in order to cut it is a counter-knife, which is automatically inserted and retracted from
the mixing container. Such a solution means that despite retracting the counter-knife from
the container, the cutting of the feed will still be carried out by the knives located on the

mixing auger.

The structure of the used mixing tine claws 7, driven by the drive system 8, combined with
the shape of the container 2 and the weight sensors 3 connected to the control unit 17,
allows the introduction of quality control of the obtained feed structure. Depending on the
degree of fragmentation and bulk density during the fall, the feed acts differently on the

weight sensors 3 and the drive system 8. The weight changes amplitude and the duration
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of measuring pulses change with the progressive fragmenting and mixing of the feed, and

constitutes a basis for determining its fragmentation.

2.3 Unloading the prepared feed.

The unloading of the feed 16 prepared in the container 2 is carried out through the same
opening as its loading, therefore the device does not require any additional unloading
windows or closeable sliding bolts. When the feed 16 being prepared in the container 2 is
ready, the device drives up to the unloading location. The milling cutter 5 is raised to its
upper position (Fig. 9) thanks to which the loading-unloading window is exposed. During
loading and mixing, the rotation direction of mixing tine claws 7 is counterclockwise.
However, during unloading, this direction is reversed so that the tine claws push the feed
16 towards the loading-unloading window in the container 2. Due to the circular shape of
the container 2, the feed falls out of the container 2 on its own. The cutting knives 12a are
retracted from the container 2 for the time of unloading so that there is nothing to resist

the movement of the feed 16.

Optionally, it is still possible to use the milling cutter 5 as a device assisting the unloading
of the feed 16 from the container 2 (Fig. 10). In such an arrangement, the milling cutter 5
is located in the unloading window area. By being able to adjust the position of the milling
cutter and control its speed, the milling cutter 5 may be used as an element allowing control
over the unloading. Excess feed 16 will push against the milling cutter 5, which will in turn
unload the feed 16 in portions through the gap formed between the milling cutter 5 and
the container. Due to such control, discharging large volumes of feed at once from the

mixing container may be avoided.

Example 3. Feed preparation system with the use of the autonomous feed preparation vehicle
Figs. 11 and 12 show a drawing of a building 18 called a feed kitchen, within which the feed
preparation device 19 according to the invention operates. In the feed kitchen, there are feed
storages 15 from where components for preparing the finished feed are being extracted. The
prepared feed is unloaded from the device according to the invention onto a reloading device
20 conveying the feed to downstream feed distribution systems in livestock buildings not

shown in the figures. The reloading device 20 is understood to be a type of conveyor. For
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instance, in Figure 12 it is depicted as a conveyor belt. The method of transferring the material
may be implemented with the use of any available type of conveyor: belt conveyor, chain
conveyor, screw conveyor, bucket conveyor or any other suitable conveyor known and used
in the field. Building 18 is completely closed during the operation of the feed preparation
device, and its gates 21 are opened only when the feed is refilled in the storages 15. Thanks
to this, the system is safe for people, and each opening of the gate automatically disables the
operation of the system. The feed preparation device, which is an autonomous feed
preparation vehicle in accordance with the invention, operates in a continuous manner,
extracting feed components from the storages 15, and the finished feed mixture is unloaded
into the feed reloading device 20 to the feed distribution system for livestock buildings. The
reloading device 20 may be, for example, a belt conveyor with a buffer function for excess
feed. In order to maintain continuous operation of the feed preparation device, it is
permanently connected to the electricity supply 22. This allows maximizing the efficiency of
the device. Since the feed kitchen building 18 serves only as a protection for the device 19 and
the feed 16 therein, and prevents people and animals from entering the danger zone, and no
components of the system burden the structure of the building, lightweight structures of tent

halls, etc., may be used, which reduces investment costs.

In the exemplary embodiment of the system, shown in Fig. 12, the feed preparation device 19
operates continuously inside the building 18. This building is closed at all times during the
operation of the device 19, and its gates 21 are opened only when the feed is being refilled in
the feed storages 15. Since the device 19 does not leave the building 18, it may operate while

being directly connected to the electricity supply 22.

Feed distribution systems for livestock buildings may vary in form and technology. These may
be systems of successive conveyor belts, chains, etc. These may also be autonomous
distribution carts, as well as dollies and other manually operated systems. The system offers
a lot of possibilities for adjusting to existing farms, limiting the necessary construction work

which would be needed to modify the buildings.

In one possible embodiment of the feed preparation system (Fig. 14), the mixing device

according to the invention drives out of the feed kitchen and distributes the feed directly onto
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a feeding table. In another embodiment, the mixing device according to the invention is
provided with a transverse belt 25, which is lowered for the time of dispensing the feed,
allowing the feed to be scooped from the container 2 by the tine claws 7 directly onto the belt
25. In such an arrangement, the autonomous vehicle is provided with its own power source
24, e.g. rechargeable batteries or batteries. Meanwhile, the feed kitchen 18 is provided with
an additional control unit 23 communicating with the autonomous vehicle 19. In this system,
the autonomous vehicle 19 is able to open the feed kitchen 18 gates 21 and leave the building
area. This allows adding a function of distributing feed to livestock buildings directly by the

autonomous vehicle 19.

Reference Signs List:

1. support frame,

2. feed mixing container,
a. right container wall,
2b. left container wall,
2c¢. rear container wall,
2d. upper edge of the loading-unloading window,
2e. lower edge of the loading-unloading window (loading threshold),
2f. holders of the weight sensors for the container,
2g. structural elements of the container,
weight sensors,
movable arm of the milling cutter suspension,
extracting milling cutter,

drive moving the milling cutter suspension arm,

N o v s W

tine claws mixing feed in the container,

7a. mixing tine claw beam,

7b. beam for moving feed in the container,

7¢. mixing tine claws arms,

7d. mixing tine claws drive shaft,

7e. flexible elements scraping from the container,

8. drive putting mixing tine claws into rotary motion,
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.

23

driving wheels — drive wheels,

drive powering the drive wheels,

support wheels,

cutting knives holder,

12a. cutting knives,

cutting knives drive system,

counterweight arranged on the milling cutter arm,
feed storage,

extracted/mixed feed,

autonomous device control unit,

feed kitchen building,

autonomous device — the object of the invention,
reloading device,

feed kitchen gates,

power supply of the autonomous device in the feed kitchen,
feed kitchen control unit,

own power supply of the autonomous device,
conveyor for distributing feed in livestock buildings,
conveyor mounting arm,

covers coupled with the conveyor,

rotary brushes pushing the feed in front of the device,

conveyor, e.g., a belt conveyor, pushing the feed in front of the device laterally,
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Claims

1. An autonomous feed preparation vehicle, comprising a mobile support frame on which
at least one feed mixing container is mounted, comprising a pair of parallel side walls
and a rear wall extending between them, the walls defining the interior of the feed
mixing container, and inside the feed mixing container, between the side walls and
perpendicular to the side walls, extends at least one shaft in connected with at least
one first drive with radially arranged mixing elements for breaking up and mixing the
feed, wherein the vehicle has a front section and a rear section, characterized in that
at least one movable arm (4) is rotatably attached to the support frame (1) parallel to
the side walls (2a, 2b) of the feed mixing container (2), with its first end connected to
a second drive (6) and with its second end extending from the first end towards the
front section of the vehicle, preferably the vehicle comprises two moveable arms (4),
a milling cutter (5) for extracting feed is attached to at least one second end of the arm
(4), parallel to the drive shaft (7d), and on the milling cutter (5) side the feed mixing
container (2) is provided with a loading-unloading opening connected to the interior
of the container (2), the loading-unloading opening extending between the side walls
(2a, 2b) and the upper edge (2d) of the loading-unloading window and the lower edge
of the loading-unloading opening (2e), wherein the lower edge (2e) defines the loading
threshold, the loading threshold preferably being parallel to the milling cutter (5), and
the container (2) is connected to the support frame (1) through weight sensors (3)
configured to determine the weight of the feed mixing container (2), wherein in the
rear section the vehicle comprises a cutting knives arrangement (12a) for cutting the
feed inside the feed mixing container (2).

2. The vehicle according to claim 1, characterized in that the support frame (1) comprises
drive wheels (9) connected to a third drive (10) for moving the vehicle.

3. The vehicle according to claim 1, characterized in that the cutting knives (12a) are
attached on a cutting knives holder (12), wherein the cutting knives holder (12 )is
detachably attached to the rear wall (2c) of the feed mixing container (2) or is attached
to the rear wall (2¢) of the feed mixing container (2) through a cutting knives drive

system (13).
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4. The vehicle according to claim 1, characterized in that the mixing elements for breaking
up and mixing the feed are mixing tine claws (7) with at least one arm (7c) of a mixing
tine claw attached radially to the drive shaft (7d).

5. The vehicle according to claim 4, characterized in that the mixing tine claw (7) is
attached to the drive shaft (7d) through at least one first end of the arm (7c), to the
second end of which there is attached, parallel to the drive shaft (7d), a mixing tine
claw beam (7a) and a feed moving beam (7b) for moving the feed in the feed mixing
container (2).

6. The vehicle according to claim 5 or 4, characterized in that the mixing tine claw (7) is
attached to the drive shaft (7d) through two mixing tine claw arms (7c), or through one
mixing tine claw arm (7c).

7. The vehicle according to any of claims 4 to 6, characterized in that the mixing tine claw
beam (7a) connecting the arms (7c) and the feed moving beam (7b) extend between a
pair of the arms (7c).

8. The vehicle according to any of claims 4 to 6, characterized in that the beam (7a)
connecting the arms and the feed moving beam (7b) extend from one tine claw arm
(7c) to a length corresponding to the length of the drive shaft (7d).

9. The vehicle according to any of claims 4 to 6, characterized in that the mixing tine claw
beam (7a) and the feed moving beam (7b) extend from the tine claw arm (7c) to a part
of the drive shaft (7d) length either in the direction toward one of the side walls (2c,
2d) or in the direction from one of the side walls (2c, 2d) of the feed mixing container
(2).

10. The vehicle according to claim 6 or 9, characterized in that at least two tine claw arms
(7c) are attached to the drive shaft (7d), from which the mixing tine claw beams (7a)
and the feed moving beams (7b) extend from the tine claw arm (7c) to a part of the
drive shaft (7d) length, wherein the total length of the mixing tine claw beams (7a) and
feed moving beams (7b) correspond to the drive shaft (7d) length.

11. The vehicle according to claim 1, characterized in that a means (14) for balancing forces
acting on the milling cutter (5) is attached from the first end of the arm (4), parallel to

the sidewalls (2a, 2b).
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12. The vehicle according to claim 1 or 5, characterized in that the means (14) for balancing
forces acting on the milling cutter (5) is a counterweight.

13. The vehicle according to claim 6, characterized in that the counterweights extend
toward the rear section of the vehicle.

14. The vehicle according to claim 1, characterized in that the lower edge (2d) and the
upper edge (2e) are end edges of the rear wall (2c).

15. The vehicle according to claim 1, characterized in that the rear wall (2c) comprises
openings configured for inserting cutting knives (12a) into the container (2).

16. The vehicle according to claim 1, characterized in that it comprises an independent
power source, preferably a rechargeable battery.

17. The vehicle according to any of the previous claims, characterized in that it is provided
in its front section with feed moving means (28, 29).

18. The vehicle according to any of claims 1 to 11, characterized in that it is provided in its
front section with a conveyor system (25) for transferring feed from the feed mixing
container (2), wherein the conveyor system (25) is attached to the support frame (1)
with at least one movable arm (26), preferably with two arms, and covers (27) for
covering the milling cutter (5) are coupled to the conveyor system (25).

19. The vehicle according to claim 1, characterized in that it comprises two moveable arms
(4).

20. The vehicle according to claims 11, 12 or 19, characterized in that a means (14) for
balancing forces acting on the milling cutter (5) is attached to both movable arms (4).

21. A feed preparation system with the use of the autonomous feed preparation vehicle,
characterized in that it comprises an autonomous feed preparation vehicle as defined
in claim 1, connected to a reloading device for sending feed to downstream feed
distribution systems.

22. The feed preparation system according to claim 21, characterized in that a reloading
device for sending feed to downstream feed distribution systems enables buffering of
excess feed.

23. The feed preparation system according to claim 21, characterized in that the

autonomous feed preparation vehicle moves only within the feed kitchen building.
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24. The feed preparation system according to claim 21, characterized in that the
autonomous feed preparation vehicle is capable of leaving the feed kitchen building.

25. The feed preparation system according to claim 21, characterized in that the
autonomous feed preparation vehicle is provided with means for unloading feed from
the feed mixing container onto a feeding table.

26. The feed preparation system according to claim 21, characterized in that the feed is
detected by weight sensors (3), through which the feed mixing container (2) is
connected to the support frame.

27. The feed preparation system according to claim 21 or 26, characterized in that the feed

is detected by changes in the weight of the feed container.
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