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(54) Distributor machine

(57) A distributor machine for distributing fibrous ma-
terials comprises a bale chamber (6) for receiving fibrous
materials, a shredder device (10) for shredding the fi-
brous materials, a barrier device (44) associated with the
shredder device for holding back or recirculating un-
shredded materials, a blower device (8) for distributing
shredded materials fed through a feed gap (47) from the

shredder device to the blower device, and a regulator
device (44) for regulating the feeding of shredded mate-
rials through the feed gap (47). The distributor machine
includes at least one sensor that senses an operating
parameter of the distributor machine and a control device
(72) that controls operation of the machine according to
the sensed operating parameter, preferably by adjusting
the position of the regulator device (50).
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Description

[0001] The present invention relates to a distributor
machine for shredding and distributing fibrous materials
such as hay, straw, maize and grass silage, for use as
animal fodder and litter products. In particular, but not
exclusively, the invention relates to a distributor machine
for distributing baled materials, in the form of round or
square bales. It may also be used for shredding and dis-
tributing fibrous materials in bulk form, for example clamp
silage. Such machines are commonly called "bale chop-
pers". The invention also relates to a method of operating
a distributor machine and a method of distributing fibrous
materials.
[0002] US patent application US2003/0075629A1 de-
scribes a distributor machine of a known type having a
chamber for receiving baled materials, a shredder drum
or rotor for shredding the baled materials into small piec-
es and a blower for distributing the shredded materials
through a swivel chute. The shredder drum comprises a
cylindrical body that supports a set of circular discs, each
disc being equipped with a plurality of cutting blades that
extend radially from the disc. The discs of the shredder
drum co-operate with a barrier in the form of a comb that
is mounted adjacent to the drum and has a plurality of
plate-like teeth that extend towards the discs. The ends
of the teeth are located as close as possible to the pe-
riphery of the discs and in use the blades pass by on
either side of the teeth to produce a cutting action. The
barrier prevents large clumps of material being trans-
ferred into the blower chamber. In some embodiments,
the barrier can move around the drum to adjust the output
rate. Embodiments having two or three shredder drums
are also disclosed.
[0003] In some distributor machines, the shredder
drum and the blower are driven from a common drive
input, for example a drive shaft from a tractor, via a dis-
tribution gearbox. The drum and the blower are therefore
driven synchronously and when operation of the machine
commences, the drum and the blower both start to rotate
at the same time. One problem with this arrangement is
that shredded material can be deposited by the shredder
drum in the blower chamber before the blower reaches
full operational speed, which can cause a blockage.
[0004] European patent application EP0968643A1 de-
scribes a distributor machine that addresses this prob-
lem. The blower fan and the shredder drum are driven
from a distribution gearbox, power being transmitted di-
rectly to the blower by a drive shaft, whereas power is
transmitted to the shredder drum by a drive belt that in-
cludes a clutch mechanism. The clutch mechanism op-
erates by adjusting the belt tension to control whether or
not drive is transmitted to the shredder drum. When start-
ing the machine, the belt tension is reduced so that drive
is not transmitted to the drum. This allows the blower to
reach full operating speed before the shredder drum
starts feeding material into the blower chamber and thus
helps to prevent blockages. However, the clutch mech-

anism described in EP 0968643A1 is complex and adds
to the cost of the distributor machine.
[0005] European patent application EP0970600B de-
scribes another distributor machine in which an electro-
magnetic clutch is used to disengage drive to the shred-
der drum until the blower reaches full operating speed.
[0006] UK patent application No. 2487424 describes
a distributor machine for distributing fibrous materials,
which comprises a chamber for receiving fibrous mate-
rials, a shredder device for shredding the fibrous mate-
rials, a barrier device associated with the shredder device
for holding back or recirculating unshredded materials,
and a blower device for receiving shredded materials
through a feed gap and distributing the shredded material
through a distributor device. The distributor machine also
includes a blocking device (termed a "regulator device")
that controls the feeding of shredded materials through
the feed gap. The blocking device is moveable between
a closed position in which the feed gap is closed and
feeding of shredded material is obstructed, and an open
position in which the feed gap is open and feeding of
shredded material is unobstructed.
[0007] This machine provides a solution to the problem
of blockage upon start-up by closing the blocking device
to ensure that the blower device can reach the required
operating speed before the feeding of shredded materials
commences. It should be noted that although the block-
ing device is termed a "regulator device" it does not ac-
tually regulate the feed rate of shredded materials
through the feed gap: it is only located in either a fully
closed position or a fully open position.
[0008] A number of other problems can be encoun-
tered with the aforesaid machines. For example, in ad-
dition to the risk of blocking on start up, blocking can also
occur during normal operation of the distributor machine.
This tends to happen when the shredded material is fed
to the blower at too high a rate. Some of the shredded
material can then get trapped in the distributor chute and
as more material accumulates behind the trapped mate-
rial this leads to blocking of the chute and eventually to
filling of the blower chamber and blocking of the blower
fan.
[0009] Another problem with the prior art distributor
machines is that they do not always provide a uniform
flow rate of shredded material. In particular, we have
found that as the quantity of fibrous material in the cham-
ber falls, the flow rate of shredded material distributed
by the machine also tends to fall. This can lead to an
uneven distribution of shredded material, for example
when the shredded material is being distributed in a barn
for use as animal bedding or feed material.
[0010] When the distributor machine is used to distrib-
ute shredded material in a large barn this is often done
by towing the machine behind a tractor as it drives from
one end of the barn to the other. Therefore, providing
that the flow rate of shredded material and the speed of
the tractor are constant, the material should be distribut-
ed evenly. However, as mentioned above, the flow rate
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of material distributed by the distributor machine can fall
as the quantity of fibrous material in the chamber falls.
Also, if the tractor is not driven at a uniform speed, this
can cause an uneven distribution of shredded material.
It is largely a matter of guesswork how quickly the driver
should drive the tractor: if he drives too quickly some
fibrous material may be left in the chamber when he
reaches the far end of the barn, whereas if he drives too
slowly the material may be exhausted before he reaches
the other end of the barn.
[0011] It is known that different types of fibrous material
may require different operating parameters for an ideal
distribution. These operating parameters may include,
for example, the operating speeds of the material con-
veyor, the rotating shredder and the blower fan. It is also
known to provide recommended settings for one or more
of these parameters, which the operator selects accord-
ing to the type of fibrous material. However, these rec-
ommended settings are only approximate values based
on typical examples of the different types of material. In
practice, the fibrous material to be shredded may vary
considerably, for example in length, thickness, hardness,
moisture content and so on. Therefore, the recommend-
ed settings may be less than ideal for the particular ma-
terial being shredded. Furthermore, as prior art baling
machines do not generally provide means for monitoring
the operating parameters, the operator may be unable
to tell whether the actual operating parameters match
the recommended settings.
[0012] It is an object of the present invention to provide
a distributor machine that mitigates one or more of these
and/or other disadvantages, or that provides a useful al-
ternative thereto.
[0013] According to one aspect of the present invention
there is provided a distributor machine for distributing
fibrous materials, comprising a chamber that receives
fibrous materials, a rotating shredder device having a
plurality of cutter elements that shred the fibrous mate-
rials, a barrier device comprising a plurality of barrier el-
ements that cooperate with the cutter elements to shred
the fibrous materials and to hold back or recirculate un-
shredded materials, a blower device that receives shred-
ded materials from the shredder device through a feed
gap and distributes the shredded materials through a dis-
tributor device, a regulator device comprising a plurality
of regulator elements that are positioned between the
cutter elements and are moveable relative to the shred-
der device to regulate the feeding of shredded materials
through the feed gap, wherein said regulator device is
moveable between a closed position in which the feed
gap is blocked, an open position in which the feed gap
is fully open, and a plurality of intermediate positions in
which the feed gap is partially open, at least one sensor
that senses an operating parameter of the distributor ma-
chine and a control device that controls operation of the
machine according to the sensed operating parameter,
wherein the control device controls the position of the
regulator device so as to regulate the feeding of shredded

materials through the feed gap. The invention allows op-
eration of the distributor machine to be controlled actively
according to the sensed operating parameter or param-
eters. This allows fully automatic control of the machine
and ensures that the operating parameters are matched
to the prevailing conditions without requiring manual in-
put. Various problems associated with prior art distributor
machines such as blocking can also be avoided.
[0014] The invention thus allows the feed rate of ma-
terial through the feed gap to be controlled actively ac-
cording to the sensed operating parameter or parame-
ters. By providing active control of the feed rate many of
the problems associated with the prior art distributor ma-
chines can be avoided. For example, if a risk of blocking
is sensed, the flow rate of shredded materials can be
reduced to prevent blocking. The regulator device can
also be controlled to provide a desired flow rate, accord-
ing to operational requirements.
[0015] Advantageously, the distributor machine in-
cludes a conveyor that delivers fibrous material from the
chamber to the shredder device, wherein the control unit
is configured to control the speed of the conveyor to con-
trol the rate at which fibrous material is delivered to the
shredder device
[0016] Advantageously, said at least one operating pa-
rameter includes the flow rate of shredded materials
through the distributor device. By sensing the flow rate
of shredded materials through the distributor device, the
control device may be able to sense when there is a risk
of the machine becoming blocked with shredded mate-
rial. In that case, it may be programmed to reduce the
opening of the regulator device so as to reduce the feed
rate of material through the feed gap. This will allow any
accumulated material to clear, thus avoiding a blockage.
Preferably, a sensor is provided in an output device, for
example the distributor chute, to sense the flow rate of
shredded materials through the output device.
[0017] Advantageously, said at least one operating pa-
rameter includes the speed, torque or power consump-
tion of the blower device. Sensing an operating param-
eter of the blower device allows an increased risk of a
blockage to be detected. This may be indicated for ex-
ample by a reduction in the rotational speed of the blower
device or an increase in the torque or the power con-
sumption. If either of these situations is sensed, the open-
ing of the regulator device may be reduced to reduce the
feed rate of material through the feed gap, thereby avoid-
ing the risk of a blockage.
[0018] Advantageously, said at least one operating pa-
rameter includes the speed, torque or power consump-
tion of the shredder device. The sensed operating pa-
rameter of the shredder device may provide an indication
of the rate at which shredded material is being fed through
the feed gap. This value may be used to control the po-
sition of the regulator device in order to provide a uniform
or predetermined flow rate. Alternatively, this operating
parameter may be combined with the output flow rate
parameter to detect with greater certainty the risk of a
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blockage. For example, if the feed rate through the feed
gap exceeds the flow rate through the output device this
may be indicative of an increased risk of blockage.
[0019] Advantageously, said at least one operating pa-
rameter includes the quantity of fibrous materials in the
chamber. The quantity of fibrous material in the chamber
may be detected for example from the weight of the ma-
terial, using one or more load sensors within the chamber
or in the chassis or suspension of the distributor machine,
or by means of optical sensors within the chamber, or by
any other suitable means. By detecting the quantity of
fibrous material in the chamber the regulator device can
be controlled so as to open further as the quantity of
material falls, to ensure a constant feed rate.
[0020] Advantageously, said at least one operating pa-
rameter includes the speed, torque or power consump-
tion of a conveyor device within the chamber. These op-
erating parameters may be used to provide an indication
of the feed rate of fibrous materials to the blower device.
[0021] Advantageously, said at least one operating pa-
rameter includes the speed or position of the distributor
machine relative to the ground, or the travel path of the
vehicle over the ground. By sensing the speed or position
or path of the distributor machine, the feed rate of material
can be controlled to provide a uniform distribution of
shredded material. For example, if the travelling speed
of the machine increases the regulator device can be
opened further to increase the feed rate, so that the
amount of material distributed per metre travelled stays
constant. Conversely, if the travelling speed decreases,
the regulator device can be adjusted to reduce the feed
rate and provide a constant rate of distribution per metre
travelled. If the path of the vehicle includes a curve, the
feed rate can be adjusted to compensate for any change
in the density of distribution caused by the change of
direction. In addition, the machine can be programmed
to distribute a predetermined quantity of shredded ma-
terial per metre travelled, according to operational re-
quirements or to ensure that the contents of the chamber
are spread evenly through a barn.
[0022] Advantageously, the control device is config-
ured to sense an operational condition in which there is
a risk of blockage, and to adjust the position of the reg-
ulator device so as to reduce the risk of blockage. For
example, the control device may be configured to sense
the flow rate of shredded materials through an output
device such as a distributor chute and to adjust the reg-
ulator device to reduce the feed rate of the shredded
materials, allowing an accumulation of shredded material
in the chute to clear. Alternatively, the feed rate of the
shredded materials may be controlled by adjusting the
speed of the conveyor or the shredded drum. The control
device may be configured to sense the risk of blockage
by comparing the output signals of two or more sensors,
for example sensors measuring the flow rate through the
distributor chute and the feed rate through the feed gap.
Advantageously, the control device is configured to main-
tain a constant flow rate of shredded materials through

the distributor device.
[0023] Advantageously, the control device is config-
ured to maintain a uniform distribution of shredded ma-
terials.
[0024] When the regulator device is in a closed posi-
tion, feeding of shredded materials to the blower is sub-
stantially prevented. This allows the blower to reach op-
erating speed without the risk of blockage. When it has
reached operating speed the regulator device can be
opened to allow feeding of shredded materials to the
blower. The arrangement is simple and effective and
avoids the need for a clutch mechanism.
[0025] Advantageously, the regulator device includes
a plurality of regulator elements that extend from a sup-
port element towards the shredder device. The regulator
elements may for example be positioned between any
outwardly-extending blades or cutters provided on the
shredder drum to avoid contact therewith.
[0026] The support element is preferably pivotable
about a pivot axis in order to move the regulator device
between the closed position and the open position. This
is a simple and effective mechanism that allows the po-
sition of the regulator device to be adjusted radially rel-
ative to the shredder drum.
[0027] Advantageously, the support element is located
above the shredder device and the regulator elements
extend downwards from the support element towards the
shredder device. The support element may for example
consist of a support bar that extends transversely across
the width of the machine, and is mounted on pivot arms
for rotation about a pivot axis.
[0028] When the regulator device is located in the
closed position, free ends of the regulator elements are
preferably located close to the shredder device but at a
small clearance distance therefrom. The regulator ele-
ments thus substantially prevent shredded materials
from being fed to the blower but without preventing rota-
tion of the shredder drum.
[0029] When the regulator device is in the open posi-
tion, free ends of the regulator elements are preferably
raised above the shredder device to avoid obstructing
the feed gap.
[0030] The barrier device preferably includes a plural-
ity of barrier elements that extend radially towards the
shredder device, the regulator elements being located
between the barrier elements. The barrier device may
for example be in the form of a comb having a plurality
of spaced barrier plates, the regulator elements being
located between the barrier plates.
[0031] When the regulator device is in the open posi-
tion, the regulator elements are preferably recessed be-
hind the barrier elements to avoid contact with fibrous
materials in the chamber, so that they do not obstruct
movement either of the fibrous materials towards the
shredder drum, or of any large clumps of unshredded
material that are returned by the barrier device to the
chamber for further processing.
[0032] When the regulator device is in the closed po-
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sition, the regulator elements are preferably supported
by a crossbar located above the shredder device. This
provides additional support for the regulator elements
and helps them to withstand the load exerted by the fi-
brous materials in the chamber.
[0033] The chamber of the distributor machine is pref-
erably constructed and arranged to receive the fibrous
materials as one or more bales.
[0034] According to another aspect of the present in-
vention there is provided a method of operating a distrib-
utor machine according to any one of the preceding state-
ments of invention, including driving the shredder device
and the blower device to initiate operation thereof, mov-
ing the regulator device to the open position to allow feed-
ing of shredded material to the blower device, sensing
at least one operating parameter of the distributor ma-
chine and controlling operation of the machine according
to the at least one sensed operating parameter, wherein
controlling operation of the machine includes controlling
the position of the regulator device so as to regulate the
feeding of shredded materials through the feed gap.
[0035] Advantageously, the distributor machine in-
cludes a conveyor that delivers fibrous material from the
chamber to the shredder device, the method including
controlling the speed of the conveyor to control the rate
at which fibrous material is delivered to the shredder de-
vice.
[0036] Advantageously, the method comprises load-
ing the fibrous materials into a distributor machine having
a chamber for fibrous materials, a shredder device, a
barrier device associated with the shredder device, a
blower device and an adjustable regulator device, actu-
ating the blower device and the shredder device, and
opening the regulator device to allow shredded materials
to be fed to the blower device for distribution.
[0037] Advantageously, the method comprises con-
trolling the position of the regulator device so as to reg-
ulate the feeding of shredded materials through the feed
gap according to the at least one sensed operating pa-
rameter.
[0038] Advantageously, the method comprises sens-
ing the flow rate of shredded materials through the dis-
tributor device.
[0039] Advantageously, the method comprises sens-
ing the speed, torque or power consumption of the blower
device.
[0040] Advantageously, the method comprises sens-
ing the speed, torque or power consumption of the shred-
der device.
[0041] Advantageously, the method comprises sens-
ing the quantity of fibrous materials in the chamber.
[0042] Advantageously, the method comprises sens-
ing the speed, torque or power consumption of a con-
veyor device within the chamber.
[0043] Advantageously, the method comprises sens-
ing the speed or position of the distributor machine rela-
tive to the ground, or the travel path of the distributor over
the ground.

[0044] Advantageously, the method comprises sens-
ing an operational condition in which there is a risk of
blockage, and adjusting the position of the regulator de-
vice so as to reduce the risk of blockage.
[0045] Preferably, the method includes locating the
regulator device in the closed position, driving the shred-
der device and the blower device to initiate operation
thereof, waiting for the blower device to reach a prede-
termined operating speed, and then moving the regulator
device to the open position to allow feeding of shredded
material to the blower device.
[0046] At the end of an operating cycle, the regulator
device is preferably closed before halting operation of
the blower device to prevent a build-up of shredded ma-
terial in the blower device.
[0047] The fibrous materials are preferably loaded into
the chamber as one or more bales.
[0048] An embodiment of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying drawings in which:

Figure 1 is a side view of the distributor machine,
with part of the housing cut away to reveal internal
parts of the machine;

Figure 2 is an isometric view showing internal com-
ponents of the distributor machine;

Figure 3 is a side view showing the internal compo-
nents of the distributor machine, with a feed regulator
in a closed configuration;

Figure 4 is a side view showing internal components
of the distributor machine with the feed regulator in
an open configuration, and

Figure 5 is a partially sectional side view of the dis-
tributor machine, showing schematically parts of a
control system for the machine.

[0049] As shown in Figure 1 the distributor machine
comprises a wheeled vehicle 2 having a pair of support
wheels 3 and a tow bar 4 that allows it to be towed behind
a tractor. The rear part of the vehicle 2 comprises a bale
chamber 6 for receiving one or more bales of fibrous ma-
terial such as hay, straw, maize or grass silage, and the
front part comprises a blower 8 for distributing shredded
materials. A shredder drum 10 is located between the
bale chamber 6 and the blower 8. In use, the shredder
drum 10 unravels and shreds the fibrous materials locat-
ed in the bale chamber 6 and feeds the shredded material
into the blower 8 for distribution. The shredded material
may be used for example as fodder or litter for farm an-
imals.
[0050] In more detail, the bale chamber 6 consists of
a closed compartment having a base 12 and two side
walls 14. In the example shown in the drawings the dis-
tributor machine includes a loading boom 16, is attached
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by a pivot 18 to the upper part of the bale chamber 6 and
a rear door 20 is attached to a door pivot 22 at the rear
end of the loading boom 16. The loading boom 16 and
the rear door 20 may be opened by hydraulic rams 24,
26 to allow access to the interior of the bale chamber 6.
The bale chamber 6 may also be lowered to the ground
by actuating a third ram 28, to allow for easy loading of
bales. This loading mechanism is optional and may be
omitted.
[0051] Located within the base 12 of the bale chamber
6 is a conveyor 30 for feeding bales within the bale cham-
ber 6 towards the shredder drum 10. The conveyor 30
may for example consist of a set of parallel conveyor bars
32 linked by a pair of endless drive chains 34.
[0052] The shredder drum 10, which is shown most
clearly in Figure 2, includes a cylindrical body 36 on which
are mounted a set of cylindrical discs 38, the discs being
spaced along the length of the drum. Each disc 38 sup-
ports a set of blades 40, which extend outwards from the
circumference of the disc and are set at an acute angle
to the plane of the disc 38. In this embodiment, the blades
40 are set alternately on opposite sides of the disc 38.
Sets of gripper teeth 42 are attached to the cylindrical
surface of the drum 10 between the discs 38.
[0053] A barrier 44 in the form of a comb is mounted
in a fixed position above the shredder drum 10. The bar-
rier 44 comprises a set of barrier plates 46a, 46b wherein
each plate 46a, 46b is located above and cooperates
with one of the discs 38. The lower end of each barrier
plate 46a, 46b is located close to the circumference of
the associated disc so that the blades 40 mounted on
the disc pass on either side of the barrier plate. The barrier
44 thus supports the baled material as it is chopped by
the blades 40 with a scissor-like action. The barrier 44
also prevents large clumps of uncut material from pass-
ing through a feed gap 47 into the blower 8.
[0054] In this embodiment there are two types of barrier
plate: major barrier plates 46a that extend upwards to-
wards the top of the bale chamber 6 and smaller minor
barrier plates 46b. The major barrier plates 46a serve as
deflectors to deflect large clumps of bale material back
into the bale chamber 6 for further processing. The minor
barrier plates 46b only serve to support the bale material
as it is being chopped. The chopped material is fed by
the blades 40 and the gripper teeth 42 to the blower 8
through the feed gap 47, which is located between the
top of the shredder drum 10 and a crossbar 48 that is
mounted above the drum.
[0055] Also mounted above the shredder drum 10 is a
feed regulator 50. The feed regulator 50 includes a set
of curved regulator plates 52 that are attached at their
upper ends to a support element comprising for example
a support bar 54 and extend downwards between the
barrier plates 46a, 46b towards the shredder drum 10.
The support bar 54 is attached by pivot arms 56 to a pivot
joint 58, allowing the feed regulator 50 to pivot between
a closed position shown in Figures 2 and 3 in which the
feed gap 47 is fully closed and an open position shown

in Figures 1 and 4 in which the feed gap 47 is fully open.
The feed regulator 50 can also be located in a plurality
of intermediate positions in which the feed gap 47 is open
to a greater or lesser extent. An actuator 59 for controlling
the position of the feed regulator 50 is connected to the
crossbar 48 and the pivot arm 56. The support bar 54
extends transversely across the machine, above and par-
allel to the rotational axis of the shredder drum 10. Pref-
erably, the support bar 54 is displaced slightly from axis
of the shredder drum 10 in the direction of the blower 8.
[0056] When the feed regulator 50 is in the closed po-
sition the lower ends of the regulator plates 52 are located
close to the cylindrical surface of the shredder drum 10
so that the plates block the feed gap 47 between the
drum 10 and the crossbar 48, while still leaving a small
clearance relative to the blades 40 and the gripper teeth
42 to allow for rotation of the drum 10. This substantially
prevents chopped material from being transferred
through the feed gap 47 to the ejection blower 8, or at
least reduces it to a minimum amount.
[0057] When the feed regulator 50 is in the fully open
position the regulator plates 52 are raised away from the
shredder drum 10 allowing chopped material to be trans-
ferred through the feed gap 47 to the ejection blower 8.
In this open position the free ends of the regulator plates
52 are recessed behind the bale contacting surfaces of
the major barrier plates 46a so that they do not come into
contact with the bale surface.
[0058] When the feed regulator 50 is in an intermediate
position the regulator plates 52 are raised partially away
from the shredder drum 10 allowing chopped material to
be transferred through the feed gap 47 to the ejection
blower 8. The size of the feed gap 47 and the rate at
which material is fed through the feed gap 47 depend on
the position of the regulator device 50. The feed rate of
material can thus be regulated by adjusting the interme-
diate position of the feed regulator 50.
[0059] Movement of the feed regulator 50 between the
closed, intermediate and open positions may be driven
by any suitable actuator 59, for example by a hydraulic
ram, an electric actuator, or through a gear driven by an
electric motor.
[0060] The ejection blower 8 includes a large blower
fan 60 that is mounted in a blower housing 62 having a
tangential outlet conduit 63 that is connected to a swiv-
elling distribution chute 64 located in the upper part of
the housing. As shredded bale material is fed into the
blower 8 by the shredder drum 10, the rotating fan 60
creates a powerful airflow that entrains the shredded ma-
terial and ejects it through the swivel chute 64. The blower
fan 60 also acts as a flywheel and carries a large mo-
mentum during operation of the distributor machine.
[0061] The blower fan 60 and the shredder drum 10
are driven from a distribution gearbox 66 having a drive
input 68 for connection (for example via a drive shaft) to
the drive output of a tractor or other machine, and two
drive outputs (not shown) that provide drive to the blower
fan 60 and the shredder drum 10. Drive is transmitted

9 10 



EP 2 710 881 A1

7

5

10

15

20

25

30

35

40

45

50

55

continuously to both outputs so that the blower fan 60
and the shredder drum 10 rotate continuously during op-
eration of the distributor machine.
[0062] In the embodiment shown in the drawings, each
regulator plate 52 of the feed regulator 50 has a slot 70
at its free end. This slot 70 is needed only if the shredder
drum 10 has extra sets of discs 38 and blades 40. If ad-
ditional discs and blades are not provided (as in the em-
bodiment shown in the drawings), the slots 70 may be
omitted.
[0063] Operation of the distributor machine is control-
led by a control system, the major components of which
are illustrated schematically in Fig. 5. The control system
includes a control unit 72, for example an electronic com-
puter that includes a memory unit 74 and an operator
interface 76, for example a touch screen or keypad,
through which a human operator can control operation
of the system. The control unit 72 is also connected to
one or more sensors for sensing various operating pa-
rameters of the distributor machine. These sensors may
include, for example, a fan sensor 78, an output sensor
80, a shredder drum sensor 82, a feed regulator sensor
84, a barrier sensor 86, a conveyor sensor 88 and a trav-
elling speed sensor 90. Each of these sensors 78-90 may
be configured to sense any suitable operating parameter
associated with operation of the machine, including RPM,
torque, speed, position, angle, hydraulic oil flow or pres-
sure, load, pressure etc.
[0064] For example, the flywheel sensor 78 and the
shredder drum sensor 82 may each be configured to
sense the RPM, torque, hydraulic oil flow or oil pressure
of the fan 60 and the shredder drum 10 respectively. The
feed regulator sensor 84 and the barrier sensor 86 may
be configured to sense the force exerted by the material
in the bale chamber 6 on the feed regulator 50 and the
barrier 44 respectively. The output sensor 80 may be
associated with the distribution chute 64 and configured
to sense the rate of flow of shredded material through
the chute 64 and/or the quantity of material within the
chute. It may for example include a mechanical force
sensor that senses the pressure within the chute 80
and/or an optical or acoustic system that senses the den-
sity of material in the chute and/or the speed of material
flowing through the chute 64. The conveyor sensor 88
may be configured to sense the drive speed of the con-
veyor 30 and/or the weight of fibrous material within the
bale chamber 6. The travelling speed sensor 90 may be
configured to sense the speed at which the distributor
machine is travelling over the ground and may be asso-
ciated with a support wheel 3 or a wheel of a towing trac-
tor.
[0065] The control system may include any combina-
tion of one or more of the aforesaid sensors. The selected
sensors are connected to the control unit 72 and transmit
to the control unit 72 signals relating to the selected op-
erating parameters of the distributor machine. The con-
trol unit 72 also receives operator signals received via
the user interface 76 and data from the memory 74. Ac-

cording to the values of these input signals and operating
algorithms stored in the memory 74, the control unit 72
generates output signals that control operation of the dis-
tributor machine. These output signals may for example
control the rotational speeds of the shredder drum 10
and/or the blower fan 60, the feed rate of the conveyor
30 and/or the position of the regulator device 50.
[0066] In operation, bales are loaded into the bale
chamber 6 and fed towards the shredder drum 10 by the
conveyor 30. The feed regulator 50 is initially in a closed
position as shown in figures 2 and 3 to prevent material
passing through the feed gap 47 into the blower chamber
62. Drive is delivered to the blower fan 60 and the shred-
der drum 10 from the distributor gearbox 66, causing to
rotate. The feed regulator 50 is held in the closed position
until the blower fan 60 has reached operating speed. This
prevents chopped bale material being fed into the blower
chamber 62, where it could block rotation of the fan 60.
[0067] Once the blower fan 60 has reached operating
speed, the feed regulator 50 is raised to either the fully
open position as shown in figures 1 and 4 or to a partially
open intermediate position, allowing shredded material
to pass through the feed gap 47 into the blower chamber
62, from where it is blown by the fan 60 through the outlet
conduit 63 and the chute 64. Rotation of the shredder
drum 10 chops the bale material into small pieces and
feeds this chopped material into the blower chamber 62
as the bale advances. This continues until the bale has
been entirely dispersed or a sufficient quantity of shred-
ded material has been distributed. The feed regulator 50
is then returned to the closed position before halting op-
eration of the blower fan 60, to ensure that there is no
build-up of shredded material in the blower chamber 62.
[0068] During operation, the position of the feed regu-
lator 50 may be adjusted or various other operating pa-
rameters may be varied according to signals received
from the control unit 72. Various operating modes will
now be described.

Analysis of the flow rate in the outlet of the chute to 
control the regulator device

[0069] If the chute is approaching a blocked situation,
the quantity of shredded material in the chute will in-
crease and the flow speed of materials through the chute
will decrease. When this situation is sensed by the chute
sensor 80 the control unit 72 sends a signal to the actuator
59 to move the regulator device 50 to either a less open
position or a fully closed position. This either stops or
reduces the rate at which fibrous material is delivered by
the shredder drum 10 into the blower 8. This provides an
opportunity for the excess quantity of shredded material
to be cleared from the chute by the flowing air, thereby
reducing the risk of a full blockage. Once the quantity of
shredded material in the chute has been reduced and/or
the flow speed of materials through the chute 63 has
increased, the regulator device 50 can be moved to a
more open position to increase the rate at which fibrous

11 12 



EP 2 710 881 A1

8

5

10

15

20

25

30

35

40

45

50

55

material is delivered by the shredder drum 10 to the blow-
er 8.

Analysis of the flow rate in the outlet of the chute 
using a camera

[0070] If the chute is approaching a blocked situation,
the quantity of shredded material in the chute will in-
crease. This can be detected using a camera for the chute
sensor 80. When this situation is sensed the control unit
72 sends a signal to the actuator 59 to move the regulator
device 50 to either a less open position or a fully closed
position. This either reduces or stops the delivery of fi-
brous material into the blower 8 and provides an oppor-
tunity for the excess quantity of shredded material to be
cleared from the chute, as described above.

Analysis of the flow rate in the chute to control the 
conveyor

[0071] If the chute is approaching a blocked situation,
the quantity of shredded material in the chute will in-
crease and the flow speed of materials through the chute
will decrease. When this situation is sensed by the chute
sensor 80 the control unit 72 sends a signal to the drive
motor for the conveyor 30 in the bale chamber 6, to re-
duce the speed of the conveyor 30 or bring it to a stop,
so as to halt or reduce the rate at which fibrous material
is delivered from the bale chamber 6 to the shredder drum
10. This can be combined with moving the regulator de-
vice 50 to either a less open position or a fully closed
position. This provides an opportunity for the excess
quantity of shredded material to be cleared from the
chute, thereby reducing the risk of a full blockage. Once
the quantity of shredded material in the chute has been
reduced and/or the flow speed of materials through the
chute has increased, the speed of the conveyor 30 can
be increased to increase the rate at which fibrous material
is delivered from the bale chamber 6 to the shredder drum
10.

Analysis of the speed of the fan

[0072] The rotational speed or rpm of the fan 60 can
be monitored using a fan sensor 78. This can be used to
sense, for example, the possibility of a blockage in the
outlet chute 63. If the rotational speed of the fan starts
to fall, indicating a possible blockage, the control unit 72
sends a signal to the actuator 59 to move the regulator
device 50 to either a less open position or a fully closed
position. This either halts or reduces the rate at which
fibrous material is delivered by the shredder drum 10 into
the blower 8. Once the speed of the fan has returned to
the required value the regulator device 50 can be moved
to a more open position to increase the rate at which
fibrous material is delivered to the blower 8.

Analysis of the speed of the shredder drum

[0073] The rotational speed or rpm of the shredder
drum 10 can be monitored using a drum sensor 82. If the
rotational speed falls below a predetermined minimum
value the control unit 72 may be programmed to send a
signal to the actuator 59 to move the regulator device 50
to a more open position, allowing the drum 10 to rotate
more easily. Once the speed of the drum has returned
to the required value the regulator device 50 can be re-
turned to a more closed position. If the rotational speed
of the shredder drum 10 continues to fall after the regu-
lator device has moved to a fully open position, the control
unit 72 may be programmed to halt operation of the con-
veyor 30 and/or the shredder drum 10, to prevent possi-
ble damage to the machine. The reason for the fall in
speed can then be investigated and corrected.

Analysis of the pressure on the shredder drum

[0074] The pressure exerted on the shredder drum 10
by the materials in the bale chamber 6 can be monitored
by a drum sensor 82. If the pressure increases above a
predetermined level the control unit 72 sends a signal to
the conveyor 30 to reduce the speed at which the bale
materials are delivered to the shredder drum 10. This
can be combined with moving the regulator device 50 to
either a less open position or a fully closed position.

Analysis of the pressure on the barrier device

[0075] The pressure exerted on the barrier device 44
by the materials in the bale chamber 6 can be monitored
by a barrier sensor 86. If the pressure increases above
a predetermined level the control unit 72 sends a signal
to the conveyor 30 to reduce the speed at which the bale
materials are delivered to the shredder drum 10. This
can be combined with moving the regulator device 50 to
either a less open position or a fully closed position.

Analysis of the speed of the conveyor

[0076] The position of the regulator device 50 can be
controlled so that the size of the feed gap 47 between
the regulator device 50 and the shredder drum 10 is re-
lated to the speed of the floor conveyor 30, as sensed
by a conveyor sensor 88. The relationship between the
size of the feed gap 47 and the speed of the floor conveyor
30 can optionally be adjusted according to the type of
fibrous material in the bale chamber 6.

Analysis of the load of material in the bale chamber

[0077] The load or weight of fibrous material in the bale
chamber 6 can be monitored by a conveyor sensor 88,
and the normal working position of the regulator device
50 can be set accordingly. When the weight of material
remaining in the bale chamber falls below a set value the
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regulator device 50 can be moved to a more open position
in order to maintain a constant flow rate of shredded ma-
terial through the outlet chute 63. The rate of loss of
weight within the bale chamber 6 can also be monitored
and the regulator device 50 can be adjusted to ensure
that the material in the bale chamber is used up at a
preferred rate.

Analysis of the travel speed or path of the tractor or 
the distributor machine

[0078] The travel speed of the distributor machine over
the ground can be monitored by the wheel sensor 90 or
a speed sensor on the tractor. The control unit 72 may
be programmed to adjust the regulator device 50 in order
to maintain a flow rate of shredded material through the
output chute 63 that is proportional to the travel speed in
order to provide a uniform distribution of the shredded
materials on the ground. Alternatively or in addition the
path of the distributor machine over the ground can be
monitored, for example using location sensors. The con-
trol unit 72 may be programmed to adjust the regulator
device 50 and the flow rate of shredded material to com-
pensate for any change in the path of the machine, for
example when moving along a curved path or turning
round corners. The flow rate can thus be adjusted to com-
pensate for a change in the density of distribution caused
by a change in the path and to provide a uniform distri-
bution of the shredded materials on the ground.
[0079] One or more of the sensor signals described
above can be used to provide fully automatic control of
the distributor machine, without requiring manual control
by the operator. The only input required from the operator
is to indicate the type of fibrous material to be shredded.
The control unit 72 then determines from the signals re-
ceived from the sensors the appropriate settings for the
various operational parameters including, for example,
the rotational speeds of the shredder drum 10 and the
fan 60, the conveying speed of the conveyor 30 and the
opening position of the regulator device 50.
[0080] Further modifications of the distributor machine
are of course possible. For example, for safety reasons
the control unit 72 may be programmed to lock the loading
door 20 in a closed position unless the regulator device
50 is fully closed, in order to prevent access to the feed
gap.

Claims

1. A distributor machine for distributing fibrous materi-
als, comprising a chamber that receives fibrous ma-
terials, a rotating shredder device having a plurality
of cutter elements that shred the fibrous materials,
a barrier device comprising a plurality of barrier ele-
ments that cooperate with the cutter elements to
shred the fibrous materials and to hold back or re-
circulate unshredded materials, a blower device that

receives shredded materials from the shredder de-
vice through a feed gap and distributes the shredded
materials through a distributor device, a regulator
device comprising a plurality of regulator elements
that are positioned between the cutter elements and
are moveable relative to the shredder device to reg-
ulate the feeding of shredded materials through the
feed gap, wherein said regulator device is moveable
between a closed position in which the feed gap is
blocked, an open position in which the feed gap is
fully open, and a plurality of intermediate positions
in which the feed gap is partially open, at least one
sensor that senses an operating parameter of the
distributor machine and a control device that controls
operation of the machine according to the sensed
operating parameter, wherein the control device
controls the position of the regulator device so as to
regulate the feeding of shredded materials through
the feed gap.

2. A distributor machine according to claim 1, including
a conveyor that delivers fibrous material from the
chamber to the shredder device, wherein the control
unit is configured to control the speed of the conveyor
to control the rate at which fibrous material is deliv-
ered to the shredder device.

3. A distributor machine according to any one of the
preceding claims, wherein said at least one operat-
ing parameter includes the flow rate of shredded ma-
terials through the distributor device.

4. A distributor machine according to any one of the
preceding claims, wherein said at least one operat-
ing parameter includes the speed, torque or power
consumption of the blower device.

5. A distributor machine according to any one of the
preceding claims, wherein said at least one operat-
ing parameter includes the speed, torque or power
consumption of the shredder device.

6. A distributor machine according to any one of the
preceding claims, wherein said at least one operat-
ing parameter includes the quantity of fibrous mate-
rials in the chamber.

7. A distributor machine according to any one of the
preceding claims, wherein said at least one operat-
ing parameter includes the speed, torque or power
consumption of a conveyor device within the cham-
ber.

8. A distributor machine according to any one of the
preceding claims, wherein said at least one operat-
ing parameter includes the speed or position of the
distributor machine relative to the ground, or the trav-
el path of the distributor machine over the ground.
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9. A distributor machine according to any one of the
preceding claims, wherein the control device is con-
figured to sense an operational condition in which
there is a risk of blockage, and to adjust the position
of the regulator device so as to reduce the risk of
blockage.

10. A distributor machine according to any one of the
preceding claims, wherein the control device is con-
figured to maintain a constant flow rate of shredded
materials through the distributor device.

11. A distributor machine according to any one of the
preceding claims, wherein the control device is con-
figured to maintain a uniform distribution of shredded
materials.

12. A method of operating a distributor machine accord-
ing to any one of claims 1 to 11, including driving the
shredder device and the blower device to initiate op-
eration thereof, moving the regulator device to the
open position to allow feeding of shredded material
to the blower device, sensing at least one operating
parameter of the distributor machine and controlling
operation of the machine according to the at least
one sensed operating parameter, wherein control-
ling operation of the machine includes controlling the
position of the regulator device so as to regulate the
feeding of shredded materials through the feed gap.

13. A method according to claim 12, wherein the distrib-
utor machine includes a conveyor that delivers fi-
brous material from the chamber to the shredder de-
vice, the method including controlling the speed of
the conveyor to control the rate at which fibrous ma-
terial is delivered to the shredder device.

14. A method according to any one of claims 12 to 13,
including sensing the flow rate of shredded materials
through the distributor device.

15. A method according to any one of claims 12 to 14,
including sensing the speed, torque or power con-
sumption of the blower device.

16. A method according to any one of claims 12 to 15,
including sensing the speed, torque or power con-
sumption of the shredder device.

17. A method according to any one of claims 12 to 16,
including sensing the quantity of fibrous materials in
the chamber.

18. A method according to any one of claims 12 to 17,
including sensing the speed, torque or power con-
sumption of a conveyor device within the chamber.

19. A method according to any one of claims 12 to 18,

including sensing the speed or position of the dis-
tributor machine relative to the ground, or the travel
path of the machine over the ground.

20. A method according to any one of claims 12 to 19,
including sensing an operational condition in which
there is a risk of blockage, and adjusting the position
of the regulator device so as to reduce the risk of
blockage.

21. A method according to any one of claims 12 to 20,
further comprising loading the fibrous materials into
the distributor machine.
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