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(57) A harvesting device for agricultural products
having an elongated shape, such as grass, straw, legu-
minous plants, biomass products and the like, of the type
translatable by a movement means, comprises a frame
(2) having a main extension direction (A), a plurality of
harvesting elements (3) for agricultural products, each in
turn provided with at least an elongated harvesting prong
(4), a plurality of bands (6) attached to the frame (2),
arranged in succession along said main extension direc-
tion (A) and spaced apart so that each harvesting element
(3) is at least partially interposed between two successive

bands (6). The transport path is divided into a first section
(T1), in which a prong (4) portion radially outside the band
has a constant or increasing size, and a second section
(T2), in which a prong (3) portion radially outside the band
has a decreasing size to the disengagement point (D).
The device further comprises a plurality of sorting mem-
bers (10) each associated to a band (6) and positioned
below the band (6), along the second section (T2) of the
transport path, in which each sorting member (10) is ro-
tatable about its central axis (F)
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Description

[0001] The present invention relates to a harvesting
device for agricultural products having an elongated
shape, such as grass, straw, leguminous plants, biomass
products and the like.
[0002] The harvesting devices are normally used to
harvest from the ground grass, straw, hay (cut from other
machines) or to harvest leguminous plants; in any case
to harvest similar agricultural products (generally vege-
table), having an elongated form.
[0003] To this end, they are connected to a traction
vehicle (such as a tractor or a self-propelled agricultural
machine) and are moved by this.
[0004] The known harvesting devices have a privi-
leged extension direction which, during use, keeps itself
transverse to the displacement direction of the traction
vehicle to lift the agricultural products from the ground
and move them (before unloading them).
[0005] These harvesting devices use a plurality of har-
vesting elements associated to them and which are
moved by a movement system. The movement system
is generally driven by a universal joint or the like which,
by means of a power take-off, picks the driving force from
the engine of the traction vehicle.
[0006] Each harvesting element is, in turn, provided
with one or more prongs (or springs or rods) arranged
side by side. The harvesting elements (and related
prongs) are generally arranged around the preferred ex-
tension direction along parallel lines with respect to the
preferred extension direction itself. Each harvesting ele-
ment (and the relative prongs) is moved by the movement
system along a closed trajectory surrounding the exten-
sion direction.
[0007] The term prongs generally defines the partially
elastic rectilinear elements (also called springs), one end
of which is engaged (either directly or through the related
harvesting element) to the movement system, while the
opposite end is free and radially jutting.
[0008] Normally, the device further comprises a plural-
ity of bands fixed to the frame, arranged in succession
along the main extension direction and spaced apart so
that each harvesting element is at least partially inter-
posed between two successive bands.
[0009] Operably arranged downstream of the harvest-
ing elements, such devices (such as swather, press, un-
loader cutter blower or conditioner) may provide the pres-
ence of unloading means of the harvested agricultural
products.
[0010] Such unloading means are commonly defined
by the movement devices such as conveyor belts, cate-
naries or screw elevators, arranged along the extension
direction of the harvesting device and placed in corre-
spondence of a release point of the harvesting elements,
in order to transport such products to the sides of the
traction vehicle.
[0011] Alternatively, operably arranged downstream of
the harvesting elements, it may be provided the presence

of an operating machine, such as a baler, or a receiving
chamber of the harvested agricultural products.
[0012] Disadvantageously, the devices of the prior art
have problems related to the difficult cleaning of the pas-
sage area of the products outgoing from the harvesting
elements, namely of the disengagement zone.
[0013] In fact, the conformation and movement of the
prongs causes in the innermost area, proximal to the
hooked end, the accumulation of products, during the
ascent, which could subsequently not be properly un-
loaded.
[0014] In fact, firstly, the products loaded in the inner
part of the prong risk, during the unloading, to wrap or
get stuck in correspondence of the end of the band (fixed
to the frame).
[0015] Moreover, the products lying too far inside the
prong risk to completely follow this element in its recir-
culating path, missing the unloading means and therefore
going to clog the recirculating zone of the harvesting
members, or in any case to accumulate in a "dead point"
of the movement system.
[0016] In this respect, object of the present invention
is to make available a harvesting device for agricultural
products having an elongated shape, such as grass,
straw, leguminous plants, biomass products and the like
which overcomes the drawbacks of prior art mentioned
above.
[0017] More specifically, it is object of the present in-
vention to make available a harvesting device for agri-
cultural products having an elongated shape, such as
grass, straw, leguminous plants, biomass products and
the like which is highly performing and easier to maintain.
[0018] Moreover, another object of the present inven-
tion is to manufacture a harvesting device for agricultural
products having an elongated shape, such as grass,
straw, leguminous plants, biomass products and the like
which minimizes the risk of jamming and the operations
of maintenance or cleaning by the operator.
[0019] Said aims are achieved by a harvesting device
for agricultural products having an elongated shape, such
as grass, straw, leguminous plants, biomass products
and the like having the features of one or more of the
following claims, i.e. by a device comprising a frame hav-
ing a main extension direction which, during use, keeps
itself transverse to the displacement direction of the
movement means, a plurality of harvesting elements for
agricultural products, each in turn provided with at least
one elongated harvesting prong, a movement system for
each of the harvesting elements in a plane of movement
along a closed trajectory surrounding the main extension
direction, in which the closed trajectory includes a trans-
port path for the agricultural product between a loading
point of the product from the soil by the elongated prongs
and a disengagement point of the agricultural product
from the prongs, a plurality of bands attached to the
frame, arranged in succession along said main extension
direction and spaced apart so that each harvesting ele-
ment is at least partly interposed between two successive
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bands.
[0020] The transport path is divided into a first section,
in which a prong portion radially outside the band has a
constant or increasing size, and a second section, in
which a prong portion radially outside the band has a
decreasing size to the disengagement point.
[0021] According to an aspect of the present invention,
the device comprises a plurality of sorting members, each
associated with a respective band and positioned, inter-
nally to the band, along the second section of the trans-
port path.
[0022] In this text, the expression "internally to the
band" defines the association of the sorting member to
a concave side (or concave face) of the band. According
to a further aspect of the invention, preferably, each sort-
ing member is rotatable about its central axis.
[0023] Advantageously, the presence of a rotatable
member positioned in this way allows to intercept the
products and sort them.
[0024] Preferably, moreover, the central axis of each
sorting member is transverse to the section of the trans-
port path in which it is positioned and substantially aligned
with the plane of movement of the harvesting element.
[0025] In order to maximize the effect, preferably the
sorting members are each positioned in correspondence
of the disengagement point of the respective feed path.
[0026] Moreover, preferably, each sorting member
comprises a plurality of sliding bodies shaped to define
a supporting plane and/or a sliding plane for the harvest-
ed products.
[0027] More precisely, each sliding body is defined by
a plate having a portion for receiving the products which
is, with reference to the feed path of the prongs, in front
of a rotatable section of the sorting member.
[0028] Therefore, the plate protrudes frontally to the
rotatable portion (e.g. bearing), below it to accommodate
and support the products carried by the inner portion of
the prong before it is started in the recirculation portion
of its path.
[0029] However, these and other characteristics, with
related advantages, will be clearer from the following ex-
emplary, and therefore not limiting, description of a pre-
ferred, and therefore not exclusive, embodiment of a har-
vesting for agricultural products having an elongated
shape such as grass, straw, leguminous plants, biomass
products and the like as illustrated in the appended fig-
ures, in which:

- Figures 1 and 2 are perspective views of a portion
of a harvesting device for agricultural products hav-
ing an elongated shape, such as grass, straw, legu-
minous plants, biomass products and the like ac-
cording to the present invention, without some parts
in order to highlight other parts;

- Figure 3 shows a side view of the device of Figure
1 with some parts removed in order to highlight oth-
ers;

- Figure 3a shows a detail of Figure 3

- Figure 4 shows a top view of the device of Figure 1
with some parts removed in order to highlight others;

- Figures 5 is an overall perspective view of a harvest-
ing device for agricultural products having an elon-
gated shape, such as grass, straw, leguminous
plants, biomass products and the like according to
the present invention.

[0030] With reference to the appended figures, number
1 indicates a harvesting device for agricultural products
having an elongated shape, such as grass, straw, legu-
minous plants, biomass products and the like.
[0031] The harvesting device 1 is a machine moved
by a movement means along a stock path of a plurality
of agricultural elongated products, preferably slender,
such that the harvesting device 1 is configured to lift them
from the ground by means of appropriate harvesting el-
ements transporting them, on appropriate unloading
means or within a receiving chamber, through a special
movement system.
[0032] More specifically, the device comprises a frame
2 having a main extension direction "A" which, during
use, keeps itself transverse to the displacement direction
of the movement means. Such frame preferably compris-
es attachment means (not shown) with the traction
means jutting transversely, preferably orthogonally, to
the extension axis "A".
[0033] The device 1 further comprises a plurality of har-
vesting elements 3 for agricultural products, each in turn
provided with at least an elongated harvesting prong 4.
[0034] Note that the harvesting elements 3 are ar-
ranged in succession along the extension axis "A"
(spaced apart, preferably equally spaced).
[0035] Preferably, each harvesting element 3 compris-
es a plurality of elongated prongs 4 (i.e. forks) extending
along an extension trajectory "B" between a first end 4a
and a second end 4b.
[0036] Preferably, the trajectory "B" is not linear, but it
defines a broken line or a curve divided into at least two
sectors, respectively angled, and functionally distinct.
[0037] These prongs 103 are preferably arranged
around the same central axis of rotation, radially oriented
to it like a spoke.
[0038] Note in fact that the term "prong" is intended to
define, in this text, an elongated body or a wand radially
projecting to the device 1, with respect to the extension
axis "A", to lift the products from the ground and load
them on the device.
[0039] In this regard, the harvesting device 1 compris-
es a movement system 5 of each harvesting element 3
along a closed trajectory surrounding the main extension
axis "A" (corresponding to the abovementioned central
axis).
[0040] More precisely, the movement system 5 is con-
figured to rotate the prongs 4 (also eccentrically) about
said extension axis "A" in a predetermined plane of move-
ment "M".
[0041] Therefore, each prong 4 presents the first end
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4a connected to the movement system 5 in a zone close
to the axis "A" and the second end 4b jutting away from it.
[0042] Therefore, this system 5 comprises at least a
rotation shaft arranged along said extension axis "A" of
the frame 2 and actuating means connected to it.
[0043] Such actuation means may be electric, hydrau-
lic, or defined by a transmission system connected to the
source of power of the movement means (e.g. by means
of a universal joint).
[0044] Therefore, the closed trajectory comprises a
transport path of the agricultural product between a load-
ing point "P" of the product from the ground by the elon-
gated prongs 4 and a disengagement point "D" of the
agricultural product from the prongs 4.
[0045] In other words, each harvesting element 3 de-
fines during its movement (imparted by the system 5) a
closed trajectory having at least one loading point "P", in
use at a lower level proximal to the ground, and at least
one disengagement point "D", in use at a higher level,
distal from the ground.
[0046] Note that the path of each prong 4 from the load-
ing point "P" to the disengagement point "D", is substan-
tially a transport path, while the path of each prong 4 from
the disengagement point "D" to the loading point "P "it is
substantially a recirculating (or return) path.
[0047] Preferably, the loading points "P" of the harvest-
ing elements 3 are aligned to each other along a direction
parallel to the extension axis "A"; therefore, they define
a pick line.
[0048] Similarly, the disengagement points "D" of the
harvesting elements 3 are aligned to each other along a
direction parallel to the extension axis "A"; therefore, they
define a disengagement or release line.
[0049] The harvesting device 1 further comprises a plu-
rality of bands 6 fixed to the frame 2, arranged side by
side along said main extension axis "A" and spaced apart
so that each harvesting element 3 is at least partially
interposed between two successive bands 6. In the illus-
trated (and preferred) embodiment, each band 6 is in fact
placed between two consecutive elongated prongs 4
along the extension axis "A".
[0050] Between two consecutive bands 6, a space for
the free movement of each elongated prong 4 is formed
along the trajectory.
[0051] Therefore, each plane of movement "M" of a
harvesting element 3 is interposed between two adjacent
bands 6.
[0052] Each prong 4 of the harvesting elements 4 thus
presents the first end 4a connected internally to the band
6 in a zone close to the axis "A" and the second end 4b
which, at least during the transport path, is placed in a
radially external zone with respect to the band 6.
[0053] More precisely, each prong 4 thus has a con-
necting portion 14a, extending from the first end 4a in-
ternally to the bands 6, and an active portion 14b, jutting
externally to the bands 6 between the connecting portion
14a and the second end 4b, at least during the transport
path.

[0054] These bands 6 thus define a sliding and sup-
porting surface of products harvested and transported
by the active portion 14b of the prongs 4.
[0055] In other words, the bands 6 limit the amount of
products which "falls" within them, in the vicinity of the
movement system 5.
[0056] These bands therefore define an external "por-
tion" 1 a of the device 1 from its "internal" portion.
[0057] Note that in this regard, it is possible to divide
the transport path of the harvesting elements 3 into a first
section "T1 ", in which a prong 4 portion radially outside
the band 6 has a constant or increasing size, and a sec-
ond section "T2", in which a prong 4 portion radially out-
side the band has a decreasing size to the disengage-
ment point "D".
[0058] Consequently, in the first section "T1", the dis-
tance between the second end 4b of a prong 4 and the
two adjacent bands 6 (i.e. their convex face) is constant
or increasing, while in the second section "T2" this dis-
tance decreases stepwise.
[0059] Proximally to the disengagement point "D", the
movement system 5 is configured to fully retract the prong
4 within the bands 6; from that point on, the recirculating
path substantially starts.
[0060] Structurally, the bands 6 are defined by curved
elements shaped so as to surround the extension axis
"A" at least in correspondence of the transport path of
the prongs 4 (i.e. of the closed trajectory).
[0061] Preferably, the bands 6 comprise substantially
plan slats or strips curved around the axis "A" and fixed
to the frame in correspondence of the respective ends.
[0062] Therefore, each band 6 has a concave inner
face and a convex outer face. In other words, the bands
6 are arc shaped elements developing from a lower end
portion 6a, used at a lower level with respect to the axis
"A", and an upper end portion 6b, used at a higher level
with respect to the axis "A".
[0063] Preferably, the harvesting device 1 comprises
unloading means 7 for the harvested agricultural prod-
ucts, arranged downstream of the harvesting elements
3 (in particular, downstream of the disengagement point
"D") configured to transport the agricultural products
away from said disengagement points "D" so as to con-
vey the harvested products in a predetermined unloading
zone.
[0064] Therefore, the unloading means 7 can be con-
figured to laterally move the products (e.g. conveyor belt
or screw elevator), posteriorly (e.g. rake, belt, etc...) or
upwards (e.g. palette, fork, etc...).
[0065] In the illustrated embodiment, the unloading
means 7 define a supporting plane "B" for the harvested
agricultural products and are movable along the main
extension axis "A" to release agricultural products on the
sides of said movement means.
[0066] Consequently, the extension axis "A" is a move-
ment direction of the unloading means 7.
[0067] In the preferred embodiment, the unloading
means 7 comprise a conveyor belt 7a operatively placed
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downstream of the harvesting elements 3 and defining
the supporting plane "B" for the harvested agricultural
products.
[0068] In particular, the conveyor belt 7a defines a sup-
porting plane "B" movable along the direction "A" to re-
lease the agricultural products on the sides of the device.
[0069] Note that the term "conveyor belt" means any
cyclic movement apparatus, able to define a mobile sup-
porting plane for the products, such as a catenary, a
crawler or the like.
[0070] The conveyor belt 7a (i.e. the unloading means
7) develops along the axis "A" between a first end 8a and
a second end 8b, opposite the first 8a.
[0071] In the illustrated embodiment, the unloading
means 7 are configured to move the products, on the
supporting plane "B", from the first 8a towards the second
end 8b, which, in use, defines an unloading zone "Z" of
the agricultural products.
[0072] Therefore, the conveyor belt 7a defines a mo-
bile supporting plane "B" for the agricultural products from
the first end 8a towards the second end 8b.
[0073] Furthermore, such a conveyor belt 7a (i.e. the
unloading means 7) develops between a first longitudinal
edge 9a, associated to the harvesting means 3 to receive
the harvested agricultural products, and a second longi-
tudinal edge 9b opposite to the first 9a.
[0074] Therefore, the products moving along the trans-
port path cross the first edge 9a to pass from the har-
vesting elements 3 to the unloading means 7. In alterna-
tive embodiments, the unloading means have other
shape and/or function.
[0075] For example, the unloading means may be de-
fined by a screw elevator.
[0076] In this case, the "first longitudinal edge 9a" is
defined by the outer periphery of the screw elevator prox-
imal to the disengagement point "D".
[0077] In a further alternative, the unloading means are
associated to an operating machine, operatively placed
downstream of the harvesting elements (e.g. roto-pack-
ing device), and therefore they are configured to convey
the products away from the disengagement point "D",
toward the operating machine itself.
[0078] According to one aspect of the present inven-
tion, the device 1 further comprises a plurality of sorting
members 10, each interposed between two consecutive
harvesting elements 3, associated to a respective band
6 and configured to prevent the accumulation of products
over said band.
[0079] Preferably, each sorting member 10 is posi-
tioned below the respective band (i.e. internally to it),
along the second section "T2" of the transport path.
[0080] Advantageously, in this way, the products
which, during the transport, fall into the connecting por-
tion 14a of the prong 4, over a band 6, are intercepted
by the sorting member 10 and diverted towards the dis-
engagement point "D".
[0081] More precisely, each sorting member 10 is con-
figured to intercept the products and to facilitate their

movement towards the feed area of one of the two adja-
cent harvesting elements 3.
[0082] In this respect, preferably, each sorting member
10 is at least partially rotatable about its central axis "F".
[0083] Preferably, this central axis "F" is transverse to
the section of the transport path in which it is positioned
and is substantially aligned with the planes of movement
of the adjacent harvesting elements 2.
[0084] In the preferred embodiment, the central axis
"F" is substantially vertical (or, at most, slightly inclined
620° with respect to the vertical axis).
[0085] In this way, the presence of the sorting member
10 allows to intercept those products that would other-
wise fall into a "dead point" of the movement system 5
(recirculating path) and its ability to rotate means that it
does not wrap around to the member itself, but is dis-
posed by one of the two harvesting elements 3.
[0086] In the illustrated embodiment, the sorting mem-
bers 10 are each positioned in proximity (correspond-
ence) of the disengagement point "D" of the respective
transport path.
[0087] Advantageously, in this way, the products
"overlapping" the sorting member 10 are dragged and
moved by the two harvesting elements 3 adjacent to it
and by the immediately consecutive unloading means,
maximising the efficiency thereof.
[0088] Additionally, each sorting member 10 compris-
es a sliding body 10b shaped to define a supporting plane
and/or a sliding plane for the harvested products.
[0089] Therefore, the sorting member 10 comprises a
rotatable portion 10a associated to the band 6 (i.e. the
concave face) and a sliding body 10b bound to the rotat-
able portion 10a and spaced from the band 6 by the ro-
tatable portion 10a.
[0090] Note that, in the preferred embodiment, the ro-
tatable portion 10a is freely rotatable, i.e. idle.
[0091] However, in certain alternative embodiments,
not illustrated, the rotatable portion 10a may be motor-
ized.
[0092] More precisely, the rotatable portion 10a of
each sorting member 10 extends along said central axis
"F" between a face 11 a proximal to the band 6 and a
face 11 b distal from the band 6.
[0093] Preferably, the rotatable portion 10a presents
a prismatic shape, more preferably cylindrical or disc-
shaped.
[0094] In order to maximize the efficiency of the sorting
member 10, the rotatable portion 10a has a maximum
transverse dimension (i.e. the diameter) of at least % of
the distance, measured on the extension axis "A", be-
tween two adjacent harvesting elements 3.
[0095] Preferably, this transverse dimension (or diam-
eter) is equal to at least 1/3 of the distance, measured
on the extension axis "A", between two adjacent harvest-
ing elements 3.
[0096] In the illustrated embodiment, the ratio between
the transverse dimension of the sorting member 10 (or
diameter of the rotatable portion 10a) and the distance
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between the two harvesting elements 3 within which it is
placed is about 0.72.
[0097] In the preferred embodiment, the rotatable por-
tion 10a is defined by a bearing or the like.
[0098] Alternatively, note that the rotatable portion 10a
may comprise a plurality of rotatable elements, stacked
or placed side by side.
[0099] The sliding body 10b is connected to the rotat-
able portion 10a in correspondence of the distal face 11 b.
[0100] Therefore, the rotatable portion 10a is inter-
posed between the respective band 6 and the sliding
body 10b.
[0101] Therefore preferably, each sorting member 10,
comprising both the rotatable portion 10a and the sliding
body 10b, is interposed (packed) between a band 6 and
the frame 2.
[0102] In this regard, the frame 2 is preferably provided
with a plurality of overhangs 2a on each of which a sliding
body 10b is fixed.
[0103] Preferably, each sliding body 10b comprises a
receiving portion 12 of the products, with reference to the
transport path of the prongs 3, in front of the respective
rotatable portion 10a.
[0104] This position, in front of the rotatable portion, is
therefore placed so as to be affected by the prongs 4
before the rotatable portion.
[0105] Therefore, the receiving portion 12 is jutting
frontally to the rotatable portion 10a, preferably along a
direction orthogonal to the direction "A".
[0106] Note that, preferably, the receiving portion 12
comprises at least one curved or angled free end 12a
defining an invitation or ramp for the products transported
by the prongs 3.
[0107] Therefore, the free end 12a of the receiving por-
tion 12 is inclined away from the respective wing 6 so as
to increase the passing light and to facilitate the reception
of the products on the sorting member 10.
[0108] The sliding bodies 10b comprise a connecting
portion 13 to which the receiving portion 12 is rigidly fixed
and jutting.
[0109] On the connecting portion 13 the rotatable por-
tion 10a of the sorting member is rotatably coupled.
[0110] In the illustrated embodiment, the sliding bodies
10b are each defined by a plate 15 provided with a flat
half-part 15a, defining the connecting portion 13, and by
a curved or inclined half-part 15b, defining the receiving
portion 12.
[0111] Therefore, the connecting portion 13 and the
receiving portion 12 are integrally formed.
[0112] With reference to an embodiment, alternative
or complementary to that described so far, the rotatable
portion 10a of the sorting members 10 is positioned so
that its periphery is partially proximal to the second lon-
gitudinal edge 9b of the conveyor belt 8 with respect to
the first longitudinal edge 9a.
[0113] In other words, in this embodiment, the rotatable
portion has a greater radius (or, anyway, a transverse
dimension) than a distance between the first longitudinal

edge 9a of the conveyor belt 8 and said central axis "C".
[0114] Therefore, according to this aspect of the inven-
tion, the sorting members 10, and in particular the rotat-
able portion, are placed over the first longitudinal edge
9a of the conveyor belt 8.
[0115] Advantageously, in this way, the rotatable por-
tion 10a defines a guiding body for the products being
transported by the conveyor belt, facilitating their flow
towards the unloading zone and avoiding their jam in the
bands 6.
[0116] In a further alternative embodiment, the sorting
members 10 do not have a rotatable portion, but a round-
ed body irremovably bound (preferably integrally formed)
to the sliding bodies.
[0117] Therefore, in this embodiment, these members
are sliding members, each associated to a band 6 and
positioned below said band 6 along the second portion
"T2" of the transport path, preferably in the disengage-
ment point "D".
[0118] Each sliding member comprises a sliding body
10b configured to define a support and/or sliding plane
for harvested products and a spacer 10a placed near the
disengagement point "D" and interposed between the
respective band 6 and the sliding body 10b.
[0119] The spacer 10a is thus a substantially disc-
shaped portion rigidly fixed to the sliding body 10b.
[0120] Advantageously, said embodiment allows to
avoid the fall of the products into the "dead zone" of the
movement system 5, guiding the sliding of such products
towards the disengagement point "D".
[0121] Preferably, the sliding bodies 10b comprise a
receiving portion 12 similar to the previously described
one, jutting frontally to the spacer 10a and provided with
at least one curved or angular free end 12a defining a
guide or ramp for products conveyed by the prongs 4.
[0122] Therefore, subject to the features linked to the
rotation of the rotatable portion, all the other features of
shape, size or positioning associated with the sorting
members 10 may also be applied to the sliding members
described herein.
[0123] The invention achieves the intended objects
and achieves important advantages.
[0124] In fact, the presence of the sorting members
prevents the accumulation of products in the dead zones
of the path of the prongs or over the bands, thus reducing
the need for maintenance and/or cleaning of the device.
[0125] Moreover, the presence of a sliding body of the
products, which prevents their fall and guides them to-
wards the disengagement zone, maximizes the efficien-
cy of the device, preventing the harvested products from
falling on the ground outside of the swaths.
[0126] Moreover, the use of bearings placed beneath
the bands makes the upgrade of the device simple, eco-
nomic and unobtrusive with respect to the original struc-
ture of the device.
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Claims

1. Harvesting device for agricultural products having
an elongated shape, such as grass, straw, legumi-
nous plants, biomass products, of the type translat-
able by a movement means, comprising:

- a frame (2) having a main extension direction
(A) which, during use, keeps itself transverse to
the displacement direction of the movement
means;
- a plurality of harvesting elements (3) for agri-
cultural products, each in turn provided with at
least an elongated harvesting prong (4);
- a movement system (5) for each of the har-
vesting elements (3) in a plane of movement (M)
along a closed trajectory surrounding the main
extension direction (A), in which the closed tra-
jectory includes a transport path for the agricul-
tural product between a loading point (P) of the
product from the soil by the elongated prongs
(4) and a disengagement point (D) of the agri-
cultural product from the prongs (4);
- a plurality of bands (6) attached to the frame
(2), arranged in succession along said main ex-
tension direction (A) and spaced apart so that
at least one harvesting element (3) is at least
partly interposed between two successive
bands (6); said transport path being divided into
a first section (T1), in which a prong (4) portion
radially outside the band has a constant or in-
creasing size, and a second section (T2), in
which a prong portion (3) radially outside the
band has a decreasing size to the disengage-
ment point (D);

characterized in that it comprises a plurality of sort-
ing members (10), each associated to a band (6) and
positioned below said band (6), along the second
section (T2) of the transport path,
in which each sorting member (10) is rotatable about
its central axis (F), transverse to the section of the
transport path, in which it is placed and substantially
aligned to said plane of movement (M).

2. Device according to claim 1, characterized in that
said sorting members (10) are positioned each at
the disengagement point (D) of the respective trans-
port path.

3. Device according to any one of the preceding claims,
characterized in that each sorting member (10)
comprises a rotatable portion (10a) extending along
said central axis (F) between a face (11 a) proximal
to the respective band (6) and a face (11 b) distal
from the band (6).

4. Device according to any one of the preceding claims,

characterized in that each sorting member (10)
comprises a rotatable portion (10a) and a sliding
body (10b) distal from the band (6) relative to the
rotatable portion (10a) and configured to define a
support and/or sliding plane for harvested products.

5. Device according to claim 4, characterized in that
each of said sliding bodies (10b) comprises a receiv-
ing portion (12) of the products jutting frontally from
the rotatable portion (10a) and provided with at least
one curved or angular free end (12a) defining a guide
or ramp for products conveyed by the prongs (4).

6. Device according to any one of claims 3 to 5, char-
acterized in that the sliding bodies (10b) are each
defined by a plate (14) having a planar half-part
(14a), defining a connecting portion (13) on which
the rotatable portion (10a) is pivoted, and by a curved
or slanted half-part (14b) defining the receiving por-
tion (12).

7. Device according to any one of the preceding claims,
characterized in that each sorting member (10) has
a maximum transversal dimension of at least ¨ of
the distance, measured along the extension direc-
tion (A), between two nearby harvesting elements
(3), preferably of at least 1/3.

8. Device according to any one of the preceding claims,
characterized in that said sorting members (10)
comprise a cylindrical or disc-shaped rotatable por-
tion (10a), wherein the bases (11a, 11b) of the cyl-
inder or disc are respectively pivoted to the band (6)
and to a sliding body (10b).

9. Device according to any one of the preceding claims,
characterized in that said sorting members (10) are
motorized.

10. Device according to any one of the preceding claims,
characterized in that it comprises unloading means
(7) operably arranged downstream of the harvesting
elements (3), near the disengagement points (D) and
movable away from said disengagement points (D)
to convey said harvested products in a predeter-
mined unloading zone.

11. Harvesting device for agricultural products having
an elongated shape, such as grass, straw, legumi-
nous plants, biomass products, of the type translat-
able by a movement means, comprising:

- a frame (2) having a main extension direction
(A) which, during use, keeps itself transverse to
the displacement direction of the movement
means;
- a plurality of harvesting elements (3) for agri-
cultural products, each in turn provided with at
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least an elongated harvesting prong (4);
- a movement system (5) for each of the har-
vesting elements (3) in a plane of movement (M)
along a closed trajectory surrounding the main
extension direction (A), in which the closed tra-
jectory includes a transport path for the agricul-
tural product between a loading point (P) of the
product from the soil by the elongated prongs
(4) and a disengagement point (D) of the agri-
cultural product from the prongs (4);
- a plurality of bands (6) attached to the frame
(2), arranged in succession along said main ex-
tension direction (A) and spaced apart so that
at least one harvesting element (3) is at least
partly interposed between two successive
bands (6); said transport path being divided into
a first section (T1), in which a prong (4) portion
radially outside the band has a constant or in-
creasing size, and a second section (T2), in
which a prong portion (3) radially outside the
band has a decreasing size to the disengage-
ment point (D);

characterized in that it comprises a plurality of slid-
ing members, each associated to a band (6) and
positioned below said band (6), along the second
section (T2) of the transport path,
in which each sliding member comprises a sliding
body (10b) configured to define a support and/or slid-
ing plane for harvested products and a spacer (10a)
placed near the disengagement point (D) and inter-
posed between the respective band (6) and the slid-
ing body (10b).

12. Device according to claim 11, characterized in that
each of said sliding bodies (10b) comprises a receiv-
ing portion (12) of the products jutting frontally from
the spacer (10a) and provided with at least one
curved or angular free end (12a) defining a guide or
ramp for products conveyed by the prongs (4).
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