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Conveyor system (1) for forage bales (2) comprising driving means (3) for

sawd forage bales (2) and dragging means (4) for said driving means (3) for moving

5 said bales (2) along a conveying direction, and it is characterised in that said driving
mcans (3) are rotatably mounted about a longitudinal axis (*Y™) of said dragging
means, said driving means (3) being susceptible to freely rotate about said axis (“Y™)
to permit the relative movement of the bales (2) with respect to said dragging means
(4). The system prevents the breakage of tie threads, permits to auto-align the bales

10 and permits the bales to trace curved paths with a very little rotation radius.

Fig. 3 and Fig. 11



©

10

15

20

25

30

35

CA 02839977 2013-12-19

CONVEYOR SYSTEM FOR FORAGE BALES AND MACHINE FOR HANDLING
FORAGE BALES THAT INCLUDES SAID CONVEYOR SYSTEM

The present invention refers to a conveyor system for forage bales and to a
machine for handling forage bales including said conveyor system.

BACKGROUND OF THE INVENTION

There are known forage bales of prismatic kind that are formed in packers
that compact the material and tie it by thread.

The conveyor systems of said forage bales must have special care with the
threads that tie the bale to prevent the breakage of these threads and the bale to be
loosened.

In the market there are conveyor systems for forage bales comprising
driving means for said bales and dragging means of said driving means to move said
bales along a conveying direction.

One of the conveyor systems usually used is that which consists in a
dragging chain provided with rigid teeth. This system presents the advantage, with
respect the other existing systems, that the teeth stick in the bales obtaining this way a
suitable drive to move securely the bale along a sloping surtace.

Therefore, the chains provided with teeth are usually used in bale grouping
machines, or in bale aufo-charging machines, to collect the bale from the ground.
However, the conveyor systems based on chains provided with teeth have a lot of
drawbacks.

One of the main drawbacks of the systems based on teeth chains is that the
tecth often cause the breakage of the bale threads, because once stuck, they prevent the
relative movement of the bale with respect to the chain, being impossible to release the
thread from the tooth if said tooth has trapped a thread.

Another drawback of the teeth chains is the fact that it 1S a conveyor
system that does not permit to trace curved paths with a little turn radius to change the
conveying direction of the bales. This is because a turn necessarily mvolves a
movement of the bale with respect to the chain that, in this case, is prevented by the
tecth.

Another added drawback of the conveyor systems based in tooth chains is

that to move the bales according to a direction transversal to the conveying direction it
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s necessary to release previously the bales from the teeth, which converts an “a priort”
simple operation, as would be to remove the bale from the conveyor line, tn a very

complex operation.

DESCRIPTION OF THE INVENTION

The object of the present invention is to solve said drawbacks, developing
a conveyor system for forage bales presenting the advantages that will be described
hereinatier.

According to this object, according to first aspect, the present invention
provides a conveyor system for forage bales comprising driving means for said forage
bales and dragging means of said driving means to move said bales along a conveying
direction, characterised in that said driving mcans arc mounted rotatable about a
longitudinal axis “Y™ of said dragging means, said driving means being susceptible to
freely rotate about said axis 1o permit the relative movement of the bales with respect
to said dragging mcans.

According to the same object, according to a second aspect, the present
invention provides a machine for handling forage including said conveyor system.

The system of the present invention has the advantage that the driving
means of the bales are mounted rotatable about a longitudinal axis “Y” of the dragging
means, so that said driving means are susceptible to freely rotate about said axis to
move said bales according to a direction different from the conveying direction, e.g.
according to a direction transversal to the conveying direction,

Thanks to this feature, differently from what happens in the prior art
conveyor systems, said driving means for the bales permits the relative movement of
the bales with respect to the dragging means. Therefore, the bale can be moved n a
direction different from the conveying direction when it is conveyed, which provides a
lot of advantages to the system.

A first advantage is that the system prevents the breakage of the tied
threads because, if the driving means trap a thread, this thread can be released with no
breakage when the driving means rotate, transversally moving the bale with respect 10
the conveying direction.

A second advantage is that the system permit to auto-align or reposition the
bales by guides along the conveying direction with no breakages of the threads, as it
occurs with the prior art systems, because in the system of the present invention, the
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bales can be moved in a direction different from the conveying direction when they are
conveyed.

A third advantage is that the system permit the bales to trace curved paths
with a very little rotation radius to change the conveying direction, because in this case
the driving mcans does not prevent the rotation of the bale to be adapted to the curve.

The fourth advantage is that the system permits (o remove the bales from
the conveying line in a very simple and casy way, because the bales can be ¢vacuated
in a direction transversal with respect to the advancing direction by an extraction
system that pushes and moves them on the driving means, in a direction transversal
with respect to the conveying direction,

Preferably, the rotation longitudmal axis “Y" of said driving means
substantially matches with the conveying direction of said bales.

Again preferably, said system comprises holding means of the bales
assoctated to said driving means, said holding means defining a sliding surface for the

> bales provided with a aperture through which the driving means for the bales protrude.

Advantagcously, said holding means defines a sliding surface for the bales
that is placed in a sloped plane with respect to the horizontal, said driving means
permitting to drag the balcs along said sloped surface.

The sliding surface can be placed on an horizontal planc or on a planc
sloped with respect to the horizontal to collect e.g. the bales from the ground. In any
casc, this sliding surface is to facilitate the dragging of the bales.

Advantageously, said system comprises side guide means for the bales
placed next to the sliding surface defined by said holding means for the bales.

These side guide permit to reposition and auto-align the bales along the
conveying direction to prevent falls and thread breakages, because whey the bales abut
against the guides, said bales are repositioned on the driving means, and they are
guided by the guides.

According to a preferred embodiment, said dragging means includes at
least a transmission chain associated with a frame, said chain being provided with
support means for said driving means.

This chain can be e.g. a link chain with rolls, but any other kind of chain
can be useful. On the other hand, the number of chains to be used can be changed
depending on the weight and the width of the bales to be transported, and also on the
inclination of the sliding surface of the bales.

Regarding the support means for the chain driving means, it can be
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configured ¢.g. by joining fins or flanges between slabs of the chain itself including
housings for assembling said driving means.

Optionally, said transmission cham can comprise at least two link chain,
the support means for the driving mecans being provided with a plurality of joining
clements for said link chains.

This configuration permits to assemble driving means with a greater size,
which can drag bales with greater dimensions.

Preferably, said support means comprises a holding axis for said driving
means, and means for permitting the free rotation and in both directions of said driving
means about satd axis, such as e.g. a bush mounted on said axis.

According to a preferred embodiment, said driving means comprises a
plurality of rotatable discs, which can have very different shapes.

Depending on the kind of forage or on the inclination of the shiding
surface, the transmission chain is provided with a disc at each chain step or several
chain steps are left between discs.

Advantageously, said rotatable discs are provided with a plurality of
protrusions to make easier the bales to be driven.

As stated previously, the rotatable discs can have very different shapes.
Therefore e.g. depending on the material to be transported and on the inclination of the
sliding surface, the discs can be circular, with no protrusions or tips at the ends, or they
can be provided with protrusions and tips, with a substantially star configuration.
Similarly, thc number of tips or protrusions of the same disc can change, depending on
the conveying needs.

According to on¢ embodiment, the protrusions of the discs are placed
inclined forming an angle with the support plane of the discs, preferably forming an
angle in the advancement direction of the bale. This embodiment of the discs makes
easier the bales to be driven.

According to one embodiment of the system that permits the bales to trace
curved paths, said dragging means comprises at least two dragging chains places
forming an angle to each other, said two dragging chains defining a conveying path
“T” for the bales substantially curve, which permits the rotation or to change the
conveying direction of said bales.

Advantageously, said system comprises support means for the rotation or
change of the conveying direction of the bales, said support means being placed
correspondingly to the curve of conveying path “T” defined by said two transmission
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chains.

As stated previously, the system of the present invention presents the
advantage that permits the bales lo trace curved paths to change the conveying
direction because, in this case, the driving means does not prevent the rotation of the
bale to be adapted to the curve and prevent the breakage of the threads. Furthermore, it
has been observed that surprisingly that this rotation or change of direction of the bales
can be done at high speed and within a reduced space, this conveying not being
conditioned to the humidity or the consistency of the forage.

Again advantagcously, said support means include at least one support
element placed inside the curve defining the conveying path, driving said pivot or
guide like support element on which the bales rotate or change their direction.

It has been observed that, by this pivot or guide placed inside the curve, the
rotation radius of the bales can be very reduced, permitting direction changes of 90° In

a very reduced space or e.g. 180° rotations using in this case three dragging chains and

just one pivot. However, it has been also experimented that it is also possible to trace

curved paths using only side guides external to the curve defining the conveying path,
not using said pivot.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of what has been described some drawings are
attached in which, diagrammatically and only as a non-limitative example, some
embodiments are shown.

In said drawings,

Fig. 1 is a section of a straight conveying length provided with a first
embodiment of the driving means and dragging means of the system that are associated
with a frame and holding means for the bales.

Fig. 2 shows a plan view of the straight conveying length of Fig. 1.

Fig. 3 is a perspective view showing a chain step and a rotatable disc of the
dragging means and the driving means, respectively, of Fig. 1.

Fig. 4 is an exploded view of Fig. 3.

Fig. 5 is a perspective of a straight conveying length provided with a
second embodiment of the driving means and the dragging means of the system that
are associated with holding means for the bales.

Figs. 6 and 7 show a frontal view and a side view, respectively, of a
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conveying length of Fig. 5.

Fig. 8 is a perspective view of a conveying length provided with dragging
means placed so that it defines a curved conveying path for the bales.

Fig. 9 is a plan view of the conveying path of Fig. 8.

Fig. 10 shows a transversal scction of a conveying length provided with a
bale extraction systen.

Fig. 11 shows a plan view of a conveying length provided with side guides’
for the bales for redirecting or auto-align said bales.

DESCRIPTION OF PREFERRED EMBODIMENTS

The attached drawings show a conveyor system 1 for forage bales 2 in
which the driving means arc rotatable discs 3, and the dragging means of said discs 3
are configured by one or more dragging chains 4 provided with rolls.

As stated previous in the description of the invention, satd driving means 2
for the bales, in this casc the discs 3, each are rotatably mounted about a longitudinal
axis “Y™ of the dragging means that substantially matches with the conveying direction
of the roll chains 4. Thanks to this feature, the discs 3 are susceptible to rotate about
said axis “Y” to permit the relative movement of the bales 2 with respect to the
dragging chains 4.

Figs. 3 and 4 show a detail of a chain step 4 including a fin 6 specially
configured to hold a longitudinal axis 5 for rotating and holding a rotatable disc 3.
However, as stated in the description of the invention, the axis 5 for rotating and
holding each of the discs 3 can be placed, instead of on a fin 6, on a joining element 7
of two link chains 4a, 4b.

Fig. 5 shows an embodiment of the system 1 including two link chains 4a,
4b and said joining elements 7 between the chains 4a, 4b. This embodiment has the
advantage that permits the assembly of discs 3 with a greater size to drag bales 2 of
orcater dimensions.

As stated in the description of the invention, the discs 3 can freely rotate in
both direction. To this end, it is provided that the axis 5 for rotating and holding the
discs 3 to be joined to the joining elements 7, or to the fins 6 of the chain 4, through a
bush 8 (sce IFig. 4).

In the described embodiments, the rotatable discs 3 have a substantially

star-shape configuration defining a plurality of protrusions 3a to make easier the
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driving of the bales 2. However, as stated previously, these discs 3 could have any
other configuration, such as e.g. a circular configuration with no protrusions 3a,
resulting in this case more suitable for transporting the bales 2 on flat or horizontal
surfaces.

For the cases in which the bales 2 are to be conveyed on inclined surfaces,
it has been provided preferably the protrusions to the placed inclined forming an angle
with the support plane of the discs 3. Figs. 5-7 show an embodiment of the system |
including discs 3 with the protrusions 3b inclined in the advance direction of the
dragging chain 4.

IFigs. 1 and 2 show a section and a plan view of a straight conveying length
provided with just one dragging chain 4 that is associated to a frame 9 and to a holding
plate 10 for the bales 2. This holding plate 10 defines a sliding surface 10a that is
provided with an aperture 11 through which the rotatable discs 3 protrude. To move
the chain 4, the frame 9 includes a driving gear 12, a driven gear 13, two drawback
pulleys 14 and a guide 15 for the chain 4. The stress of the chain 4 is obtained moving
the driven gear 13, or on¢ drawback pulley 14, by stretchers, and the driving of the
driving gear 12 by mechanical or electric means.

Figs. 5-7 also show the straight conveying stretch of the system 1, even
though in this case, as stated previously, the dragging means are constituted by two
link chains 4a, 4b between which the rotatable discs 3 are mounted. In this
embodiment, the holding plate 10 of the bales 2 includes two side grooves 10b on
which the link chains 4a, 4b rest, the discs 3 also protruding through the aperture 11
defining the plate 10.

Figs. 8-9 show a conveying length defining a substantially curved
conveying path “T of the bales 2 that permits the rotation or change of the conveying
direction of said bales 2.

As shown in Fig. 8-9, to define the curve path “T” two dragging chains 4
have been consecutively placed forming an angle between them that provides a
rotation of direction change of the bales 2 of 90°. However, it must be pointed out that
it would be possible e.g. to use three chains 4 consecutively placed to provide a
direction change of 180°.

On the other hand, to permit a rotation or direction change of the bales 2
with a very little curve radius, the system 1 includes a support element 16 placed inside
the curve that defines path “T”, acting as a pivot or guide about which the bales 2
rotate or change their direction. Besides the element or pivot 16, sidc guides 17 have
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also been provided, which have the function of guiding the bales 2 along the path 1.

Fig. 11 shows a plan view of a straight conveying length provided with
side guides 17 for the bales 2 to reposition or auto-align said bales 2.

As stated in the description of the invention, the system | of the present
invention permits the relative movement of the bales 2 with respect to the dragging
chain 4, which can be used to auto-align or reposition the bales 2 by guides 17, as
shown in Fig. 11.

Hereinafter a operation mode of the system 1 is described, with reference
first to a straight conveying length, and then to a curved conveying length.

In the straight length, when the bales 2 abut with the sliding surface 10a,
the discs 3 that protrude from said surface 10a stick into the bales 2 pulling them in a
conveying direction when the chain 4 with the discs 3 moves.

During the conveying, the rotation freedom of the discs 3 permits the bales
2 to move with respect to the dragging chain 4 according to a direction transversal to
the conveying direction.

Therefore, if the discs 3 trap a tie thread of a bale 2, this thread will be
relcased with no breakage when the discs 3 rotate and when the bale 2 moves respect
to the chain 4 to release the thread.

Similarly, if the bales 2 abut with a side guide 17, they will be
repositioned, being moved with respect to the chain 4 to be guided, preventing any
breakage or tall.

On the other hand, if the bales 2 are to be removed from the conveying
length or line, it is just necessary to push the bales 2 to be moved to the discs 3 in the
dircction transversal to the conveying direction, this operation being remarkably
simple, differently from the prior art systems. Fig. 10 shows a transversal section of a
conveying length provided with a bale 2extractor system, wherein the rotation
direction of the rotatable discs 3 is indicated according to the removal transversal
dircction of the bales 2.

At the curved length, the bales 2 are driven by the discs 3 of a chain length
4 until one of them reaches the curve of the path “T” where the discs 3 of another
chain length 4 pull them in a different conveying direction. In this moment, thanks to
the rotation freedom of the discs 3, the bale 2 can be moved with respect to both chains
4 to be adapted to the curve, rotating or changing sharply the direction about the

element or pivot 16.
It has been observed that this direction change or rotation can be done at
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high speed and in a very little space, presenting a lot of advantages in the application
of the system.

oven though a specific embodiment of the present invention has been
described and shown, it is clear that the person skilled in the art can introduce
variations and modifications, or to substitute the details with other technically
equivalent ones, without departing from the scope of protection defined by the attached
claims.

E.g. even though reference is made in the present specification to
conveying lengths provided with just one dragging chain 4, the same lengths could be
designed with several dragging chains 4, depending the number of chains 4 on the
width and the weight of the bales 2, and also on the inclination of the sliding surtace
[0a. Similarly, even though reference is made to driving means configured as rotatable
discs 3, the same driving means of the bales 2 could be configured by another kind of
rotatable elements for the same driving function. On the other hand, the number of
rotatable discs 3 of the dragging chains 4 can change depending on the needs (e.g.
conveying inclination or kind of forage).
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CLAIMS

1. Conveyor system for forage bales comprising driving means for the forage bales,
holding means for the forage bales associated with the driving means, and
dragging means for the driving means for moving the forage bales along a conveying
direction,
wherein the holding means defining a sliding surface for the forage bales provided with

an aperture through which the driving means for the forage bales protrude,

wherein the driving means are rotatably mounted about a longitudinal axis ("Y") of the

dragging means, the driving means being susceptible to freely rotate about the axis ("Y"’) to

permit the relative movement of the forage bales with respect to the dragging means,

and wherein the rotation longitudinal axis ("Y") of the driving means substantially

matches with the conveying direction of the forage bales.

2. System according to claim 1, wherein the sliding surface for the forage bales that is
placed on an inclined plane with respect to a horizontal, said driving means permitting to drag

the bales along said inclined surtace.

3. System according to claim 2, comprising side guide means for the forage bales placed

next to the sliding surface defined by the holding means for the forage bales.

4. System according to claim 1, wherein the dragging means includes at least one dragging

chain associated with a frame, said chain being provided with support means for the driving

means.

5. System according to claim 4, wherein the dragging chain comprises at least two link
chains, the support means for the driving means being provided with a plurality of joining

elements for the link chains.
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6. System according to claim 5, wherein the support means comprises a holding axis for the
driving means and means to permit the free rotation and in both direction of the driving means

about the axis.

7. System according to claim 1, wherein said dragging means comprises at least two
dragging chains consecutively placed forming an angle between them, the two dragging chains
defining a substantially curved path ("T") of the forage bales that permits the rotation or change

in the conveying direction of the forage bales.

8. System according to claim 7, comprising support means for the rotation or change in the
conveying direction of the forage bales, the support means being placed correspondingly with the

curve of the conveying path ("T") defined by the two dragging chains.
9. System according to claim 8, wherein the support means include at least one support
element placed at the inner part of the curve defining the path ("T"), the support element acting

as a pivot or guide about which the forage bales rotate or change their direction.

10. System according to claim 1, wherein the driving means comprises a‘plurality of rotatable

elements.
11.  System according to claim 10, wherein the rotatable elements are rotatable discs.
12.  System according to claim 11, wherein the rotatable discs are provided with a plurality of

protrusions to make easier the driving of the forage bales.

13.  System according to claim 12, wherein the protrusions are placed inclined forming an

angle with the support plane of the discs.
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