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(54) SOWING MACHINE FOR DISTRIBUTING SEEDS ON THE GROUND AND METHOD FOR 
OPERATING SAID MACHINE

(57) Sowing machine for distributing seeds on the
ground, which comprises sowing means (3) adapted to
distribute a plurality of seeds (S) on the ground and
mulching means (5) mounted downstream with respect
to the sowing means (3) in order to extend a cover cloth
(6) on the sown ground. The sowing machine also com-
prises sensor means (4), associated with the sowing
means (3) and adapted to detect the passage of the
seeds (S) which are distributed on the ground, cutting

means (7) of the cover cloth (6), mounted downstream
of the mulching means (5) and in proximity to the ground
in order to make a plurality of through openings (61) in
the cover cloth (6) extended in abutment on the sown
ground, and a logic control unit (8) operatively connected
to the sensor means (4) and to the cutting means (7) and
configured to drive the latter to make the through open-
ings (61) in areas of the cover cloth (6) extended at the
seeds (S) distributed on the ground.
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Description

Field of application

[0001] The present invention regards a sowing ma-
chine for distributing seeds on the ground and a method
for operating said machine, according to the preamble
of the respective independent claims.
[0002] The present machine is inserted in the scope
of the industrial field of production of farming machines
and it is advantageously intended to be connected to a
tractor in order to be driven over the ground intended to
receive the seeds.
[0003] The present sowing machine and its operating
method are adapted to precisely deposit doses of seeds
on the ground, aligned along a direction substantially par-
allel to the advancing direction of the tractor.
[0004] Therefore, the present machine and its operat-
ing method advantageously have use in the farming field
in order to sow cultivations for example vegetable culti-
vations, and in particular in order to sow cultivations on
terrain susceptible of being treated by means of mulch-
ing.

Field of the art

[0005] In the field of production of farming machines,
sowing machines for distributing seeds on the ground in
an automated manner have been known for some time.
Such sowing machines are mechanically connectable,
in a removable manner, to drive machines, normally
farming tractors, in order to be driven on the ground in-
tended to host the seeds to be distributed.
[0006] As is known, the sowing machines are adapted
to distribute the seeds on the ground, aligning them along
one or more tracks that are substantially parallel to each
other and parallel to the advancing direction of the tractor.
[0007] The sowing machines of known type are pro-
vided with a support frame mechanically connectable to
the tractor, with a hopper supported by the support frame
intended to contain the seeds to be distributed and with
a blade projecting on the lower part, with curved form
and susceptible of being partially inserted in the ground
in order to obtain a rectilinear groove in the ground.
[0008] The hopper supported by the support frame is
normally placed in communication with a metering de-
vice, placed below the sowing machine, it too fixed to the
support frame and placed behind the blade with respect
to the advancing sense of the tractor. In this manner,
during the sowing operations, the sowing machine driven
by the tractor distributes in the rectilinear groove, formed
by means of the aforesaid blade, the seeds in a substan-
tially uniform manner.
[0009] The sowing machines of known type, briefly de-
scribed above, have in practice shown that they do not
lack drawbacks.
[0010] The main drawback lies in the fact that such
sowing machines of known type are not usable on terrain

that was previously treated by means of mulching.
[0011] As is known, with the technical term "mulching"
it is intended covering the ground with at least one layer
of protection material (e.g. by means of covering the
ground with a sheet of plastic material or with a bark
layer), in order to prevent the growth of weeds, or more
generally to protect the ground from external agents and
maintain the properties thereof without requiring further
treatments. For example, the layer of protection material
allows retaining the moisture present in the ground, cre-
ating a microclimate that is favorable for the germination
of the seed and the growth of the plant.
[0012] Indeed, the blade projecting on the lower part
of the sowing machines of the above-described known
type, if used on a ground on which a cover cloth has been
previously extended, would form the aforesaid rectilinear
groove on the cover cloth itself, allowing external agents
to come into contact with the ground itself and therefore
considerably negatively affecting the protective capacity
of the cover cloth.
[0013] For the purpose of at least partially overcoming
the drawbacks manifested by the sowing machines of
known type, briefly described above, sowing machines
have been known for some time that are normally termed,
in the technical jargon of the field, "precision" sowing ma-
chines. Such precision sowing machines are normally
provided with a disc for distributing the seeds, which is
rotatably mounted on the support frame around a sub-
stantially horizontal axis and carries, mounted thereon,
a plurality of distribution spouts placed in flow connection
with the hopper supported by the frame.
[0014] The spouts are radially arranged and terminate
at the external edge of the distribution disc, and are ex-
tended at least for a terminal section thereof outside the
disc itself. Such terminal section of each of the distribution
spouts is intended to be cyclically at least partially im-
mersed in the previously-mulched ground, making an
opening in the cover cloth extended on the ground and
laying in the latter a corresponding dose of seeds, coming
from the hopper.
[0015] Also the aforesaid precision sowing machines
have in practice shown that they do not lack drawbacks.
[0016] The main drawback lies in the fact that the in-
sertion of the distribution spouts within the ground still
ruins the cover cloth laid on the ground with the mulching
treatment, since such cover cloth tends to be broken in
an irregular manner and to an even greater extent the
deeper each distribution spout is thrust.
[0017] For the purpose of overcoming the aforesaid
drawback of the precision sowing machines, briefly de-
scribed above, sowing machines and mulching machines
are known, for example of the type described in the Jap-
anese patent application JP 2003143905, which are pro-
vided with sowing means placed upstream with respect
to the mulching means, so as to extend the cover cloth
on the already-sown ground.
[0018] Such sowing machines and mulching machines
are also provided with cutting means adapted to make
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through openings in the cover cloth, which are provided
with a size that is suitably controlled in a manner such to
be sufficiently narrow so as to avoid negatively affecting
the protective capacity of the cover cloth and, simultane-
ously, sufficiently wide to house the stem of the cultivation
intended to germinate from the seed deposited on the
ground.
[0019] In addition, such sowing machines and mulch-
ing machines of known type are provided with a control
unit adapted to synchronize the actuation of the cutting
means with the actuation of the sowing means so as to
make the through openings at areas of the cover cloth
intended to be placed above a corresponding seed.
[0020] Also the aforesaid sowing machines and mulch-
ing machines have in practice shown that they do not
lack drawbacks.
[0021] In particular, the main drawback of such sowing
machines and mulching machines lies in the fact that the
cutting means provided therein are generally provided
with two blades facing each other, which are susceptible
of abutting against the other blade with the cover cloth
itself interposed. The aforesaid two blades must there-
fore be placed in a lifted position with respect to the
ground, in order to be able to cut the cover cloth inter-
posed therebetween.
[0022] In practice, it was found that such distance of
the cutting point from the ground introduces a factor of
imprecision in the alignment between the through open-
ing and the position of the seed on the ground, since the
cover cloth can undergo distortions between the cutting
point and the point at which it reaches the ground.
[0023] In addition, in order to identify the areas where
the cloth is to be cut, it is necessary to execute compli-
cated calculations based on the advancing speed of the
sowing machine and based on the speed for extending
the cover cloth, which can introduce further factors of
imprecision in the alignment between the through open-
ing and the position of the seed on the ground.

Presentation of the invention

[0024] The main object of the present invention is
therefore that of overcoming the drawbacks manifested
by the solutions of known type, by providing a sowing
machine for distributing seeds on the ground and an op-
erating method thereof which allow distributing seeds on
the ground and subsequently covering the sown ground
with a cover cloth in which through openings are made
at the exact position where the seed has been deposited.
[0025] Another object of the present invention is to pro-
vide a sowing machine for distributing seeds on the
ground and an operating method thereof which avoid
negatively affecting the protective properties of the pro-
tection material laid on the ground by means of mulching.
[0026] Another object of the present invention is to pro-
vide a sowing machine for distributing seeds on the
ground that is functional in operation and reliable.
[0027] Another object of the present invention is to pro-

vide a sowing machine for distributing seeds on the
ground which is durable over time and which does not
require maintenance operations.

Brief description of the drawings

[0028] The technical characteristics of the invention,
according to the aforesaid objects, can be clearly seen
from the content of the below-reported claims and the
advantages thereof will be more evident from the follow-
ing detailed description, made with reference to the en-
closed drawings, which represent a merely exemplifying
and non-limiting embodiment of the invention, in which:

- figure 1 shows a perspective view of a sowing ma-
chine for distributing seeds on the ground, object of
the present invention, in accordance with a first em-
bodiment of the cutting means;

- figure 2 shows a plan view of the sowing machine,
object of the present invention, in accordance with
the first embodiment of the cutting means of figure 1;

- figure 3 shows a section view of the sowing machine,
object of the present invention, made along the sec-
tion trace III-III of figure 2;

- figure 4 shows a perspective view of a detail of the
section of figure 3 in order to better illustrate the first
embodiment of the cutting means;

- figure 5 shows a perspective view of a sowing ma-
chine for distributing seeds on the ground, object of
the present invention, in accordance with a second
embodiment of the cutting means;

- figure 6 shows a plan view of the sowing machine,
object of the present invention, in accordance with
the second embodiment of the cutting means of fig-
ure 5;

- figure 7 shows a section view of the sowing machine,
object of the present invention, made along the sec-
tion trace VII-VII of figure 6;

- figure 8 shows a perspective view of a detail of the
section of figure 7 in order to better illustrate the sec-
ond embodiment of the cutting means;

- figure 9 shows a perspective view of a sowing ma-
chine for distributing seeds on the ground, object of
the present invention, in accordance with a third em-
bodiment of the cutting means;

- figure 10 shows a plan view of the sowing machine,
object of the present invention, in accordance with
the third embodiment of the cutting means of figure 9;

- figure 11 shows a section view of the sowing ma-
chine, object of the present invention, made along
the section trace XI-XI of figure 10;

- figure 12 shows a perspective view of a detail of the
section of figure 11 in order to better illustrate the
third embodiment of the cutting means;

- figure 13 shows a block diagram of the logic control
unit of the sowing machine, object of the present
invention, and the relations between its modules and
other parts of the sowing machine itself.
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Detailed description of a preferred embodiment

[0029] With reference to the enclosed drawings, refer-
ence number 1 overall indicates the sowing machine for
distributing seeds on the ground, object of the present
invention, which is intended to be moved on the ground
along an advancing direction Y. In particular, the sowing
machine 1 is advantageously intended to be fixed to a
tractor, such as a tractor with wheels or with tracks of
farming type in order to be towed along the advancing
direction Y during the operation thereof.
[0030] With the term "seeds" it must be intended here-
inbelow any type of seed that is susceptible of being laid
on or in the ground in order to germinate and grow at
least one plant of any type, purpose and nature. Normally,
the present seeds are in the form of grains and are laid
in the ground at a depth of several centimeters, e.g. a
depth comprised between 1 and 6 cm.
[0031] The sowing machine 1, object of the present
invention, is advantageously employable for precisely
distributing the seeds in a groove made in the ground, in
particular for vegetable cultivation.
[0032] Otherwise, the sowing machine 1, object of the
present invention, is advantageously also employable for
precisely depositing the aligned seeds on the surface of
the ground, without making any groove, for example for
vegetable cultivation.
[0033] According to the present invention, the sowing
machine 1 comprises a support frame 2 advantageously
intended to be fixed to a tractor, e.g. at coupling points
23, in order to be towed along the advancing direction Y.
[0034] In accordance with the enclosed figures, the
support frame 2 advantageously comprises at least one
crosspiece extended between two lateral flanks 24 of the
support frame 2 itself.
[0035] Preferably, moreover, the support frame 2 is
made of metallic material, in particular a metallic material
that is resistant to the stresses to which the support frame
2 is intended to be subjected during its operating lifetime,
such as for example steel.
[0036] The present sowing machine 1 also comprises
sowing means 3, which are mounted on the support
frame 2 and are adapted to distribute a plurality of seeds
S on the ground in order to obtain a sown ground. More
in detail, as better described hereinbelow, the sowing
means 3 comprise at least one containment hopper 19
for the seeds S which is supported by the support frame
2, preferably in a lifted position with respect to the ground.
[0037] In addition, the sowing means 3 comprise at
least one manifold 20 interposed between the contain-
ment hopper 19 and the ground. More in detail, the man-
ifold 20 is placed in communication with an outlet door
28 of the containment hopper 19 in order to receive the
seeds S from the latter and is susceptible of guiding the
seeds S that fall via gravity towards the ground, distrib-
uting an ordered track of seeds S that are substantially
aligned with each other.
[0038] In accordance with the enclosed figures, the

present sowing machine 1 is advantageously provided
with a plurality of manifolds 20 so as to simultaneously
distribute multiple ordered tracks of seeds S, preferably
parallel to each other and parallel to the advancing di-
rection Y of the sowing machine 1. Preferably, moreover,
the sowing machine 1 is also provided with a plurality of
containment hoppers 19, and in particular one for each
manifold 20.
[0039] According to the invention, the sowing machine
1 also comprises sensor means 4 associated with the
sowing means 3 and adapted to detect the passage of
the seeds S which are distributed on the ground. In par-
ticular, the sensor means 4 are preferably optical means,
such as for example a photocell, which are associated
with the manifold 20 of the sowing means 3, as is better
described hereinbelow.
[0040] The present sowing machine 1 also comprises
mulching means 5, which comprise at least one reel
wound with a cover cloth 6 and are adapted to extend
such cover cloth 6 on the ground. According to the in-
vention, moreover, the mulching means 5 are mounted
on the support frame 2 downstream with respect to the
sowing means 3 along the advancing direction Y of the
sowing machine 1 in order to extend the cover cloth 6 on
the sown ground.
[0041] In particular, the cover cloth 6 is advantageously
of the type commonly intended for operations of mulching
the ground, for example it is a cloth made of plastic ma-
terial or bioplastic material and it is preferably provided
with a thickness comprised between 8 and 50 micron and
more preferably comprised between 15 and 30 micron.
[0042] According to the invention, the present sowing
machine 1 also comprises, cutting means 7 for cutting
the cover cloth 6, of the type better described hereinbe-
low. Such cutting means 7 are mounted on the support
frame 2 downstream with respect to the mulching means
5 in the advancing direction Y of the sowing machine 1
and are adapted to make a plurality of through openings
61 in the cover cloth 6 extended by the mulching means 5.
[0043] The sowing machine 1 also comprises a logic
control unit 8 operatively connected to the sensor means
4 and to the cutting means 7 and configured to drive the
latter to make the plurality of through openings 61 in areas
of the cover cloth 6, which are susceptible of being ex-
tended at the seeds S distributed on the ground by the
sowing means 3.
[0044] In accordance with the idea underlying the
present invention, the cutting means 7 of the present sow-
ing machine 1 are placed in proximity to the ground and
are adapted to make the through openings 61 on the
cover cloth 6 extended in abutment on the sown ground.
In other words, therefore, the cutting means 7 which act
on the cover cloth 6 are adapted to cooperate with the
ground against which the cover cloth 6 itself is abuttingly
extended, so as to make the through openings 61 directly
at the position of the seeds S on the sown ground.
[0045] More in detail, the mulching means 5 are adapt-
ed to extend the cover cloth 6 between a first height X1,
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at which the reel is supported with the cover cloth 6 itself
wound, and a second height X2, lower than the first height
X1 and susceptible of being placed in contact with the
ground. Preferably, moreover, the aforesaid second
height X2 substantially coincides with the minimum
height of the sowing machine 1, from which the entire
present sowing machine 1 is elevated. In other words,
therefore, the second height X2 is the height of the sowing
machine 1 intended to abut against the ground during
the operation thereof.
[0046] In addition, the cutting means 7 are provided
with a cutting member 71 susceptible of intercepting the
cover cloth 6 in the second height X2 in order to make
the through openings 61.
[0047] The cover cloth 6 is unwound on the ground
starting from an idle roller 80 advantageously abutted
against a transport roller 81 which is abutted against the
ground and which is also of idle type. Therefore, upon
varying the speed of the machine 1, the cloth is unwound
on the ground accordingly, for the section traveled by the
machine.
[0048] More in detail, in accordance with a first embod-
iment of the cutting means 7, illustrated in the enclosed
figures 1-4, such cutting means 7 are of mechanical type.
In particular, the cutting member 71 of the cutting means
7 of mechanical type comprises at least one blade 9, and
in particular comprises a number of blades 9 equal to the
number of manifolds 20 of the sowing means 3, so as to
make the through openings 61 at each track of seeds S
distributed on the ground. Advantageously, moreover,
each blade 9 of the cutting member 71 is movably asso-
ciated with the support frame 2 and in particular it is mov-
able between a first position, distal with respect to the
cover cloth 6 placed at the second height X2, and a sec-
ond position, for intercepting the cover cloth 6 placed at
the second height X2. Preferably, moreover, the afore-
said second position of the blade 9 is placed at a height
lower than the second height X2, with the blade 9 at least
partially embedded in the ground.
[0049] Advantageously, in addition, the cutting means
7 of mechanical type also comprise an actuator 10 op-
eratively connected to the logic control unit 8 and to the
blade 9 and susceptible of being driven by the logic con-
trol unit 8 to move the blade 9 between the first and the
second positions in order to make the through openings
61. Preferably, moreover, the cutting means 7 comprise
a plurality of actuators 10, and in particular comprise an
actuator 10 for each blade 9.
[0050] Preferably, moreover, the actuator 10 of the cut-
ting means 7 is of electromagnetic type. More in detail,
such actuator 10 comprises at least one electromagnet
16, of type per se known and therefore not described in
detail hereinbelow, which is electrically connected to the
logic control unit 8 and is adapted to receive from the
latter an electric current drive signal for moving the blade
9 between the first and the second positions.
[0051] Advantageously, in accordance with a second
embodiment of the cutting means 7, illustrated in the en-

closed figures 5-8, such cutting means 7 are of pneumatic
type. In particular, the cutting member 71 of the cutting
means 7 of pneumatic type comprises at least one com-
pressed air flow susceptible of intercepting the cover
cloth 6 at the second height X2 in order to make the
through openings 61.
[0052] More in detail, the cutting means 7 of pneumatic
type comprise at least one pneumatic nozzle 11 through
which the compressed air flow of the cutting member 71
is susceptible of being dispensed. Preferably, moreover,
the cutting means 7 comprise a plurality of pneumatic
nozzles 11, of a number equal to the number of manifolds
20 of the sowing means 3 so as to make the through
openings 61 at each track of seeds S distributed on the
ground. Advantageously, moreover, each pneumatic
nozzle 11 is provided with a first solenoid valve 17 elec-
trically connected to the logic control unit 8 and adapted
to receive from the latter an electric current drive signal
for dispensing the compressed air flow.
[0053] In accordance with the enclosed figures 7 and
8, moreover, each pneumatic nozzle 11 is provided with
an ejection section, from which the compressed air flow
is susceptible of exiting, which is substantially positioned
at the second height X2 and faces the cover cloth 6. Pref-
erably, moreover, the compressed air flow exiting from
the pneumatic nozzle 11 is susceptible of being extended
from the ejection section of the pneumatic nozzle 11 itself
to a height lower than the second height X2 in order to
at least partially embed in the ground.
[0054] Advantageously, the cutting means 7 of pneu-
matic type also comprise a compressor 12 in flow com-
munication with the pneumatic nozzle 11, and in partic-
ular with each pneumatic nozzle 11, and adapted to gen-
erate the compressed air flow susceptible of being dis-
pensed from each pneumatic nozzle 11. In the enclosed
figures 5-8, for practical reasons, only one duct of con-
nection between the compressor 12 and one of the pneu-
matic nozzles 11 is shown; of course, it is to be intended
that the cutting means 7 are provided with a number of
such connection ducts equal to the number of pneumatic
nozzles 11.
[0055] Advantageously, in accordance with a third em-
bodiment of the cutting means 7, illustrated in the en-
closed figures 9-12, such cutting means 7 are of hydraulic
type. In particular, the cutting member 71 of the cutting
means 7 of hydraulic type comprises at least one pres-
surized liquid jet susceptible of intercepting the cover
cloth 6 at the second height X2 in order to make the
through openings 61.
[0056] More in detail, the cutting means 7 of hydraulic
type comprise at least one hydraulic nozzle 13 through
which is susceptible of being dispensed the pressurized
liquid jet of the cutting member 71. Preferably, moreover,
the cutting means 7 comprise a plurality of hydraulic noz-
zles 13, of a number equal to the number of manifolds
20 of the sowing means 3 so as to make the through
openings 61 at each track of seeds S distributed on the
ground. Advantageously, moreover, each hydraulic noz-
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zle 13 is provided with a second solenoid valve 18 elec-
trically connected to the logic control unit 8 and adapted
to receive from the latter an electric current drive signal
for dispensing the pressurized liquid jet.
[0057] In accordance with the enclosed figures 11 and
12, moreover, each hydraulic nozzle 13 is provided with
an ejection section, from which the pressurized liquid jet
is susceptible of exiting, which is substantially positioned
at the second height X2 and facing the cover cloth 6.
Preferably, moreover, the pressurized liquid jet exiting
from the hydraulic nozzle 13 is susceptible of being ex-
tended from the ejection section of the hydraulic nozzle
13 itself up to a height lower than the second height X2
in order to partially embed in the ground.
[0058] Advantageously, the cutting means 7 of hydrau-
lic type also comprise a containment tank 14 hydraulically
connected to each hydraulic nozzle 13 and susceptible
of containing the liquid intended to be dispensed by the
hydraulic nozzles 13. In particular, such liquid is prefer-
ably water. In the enclosed figures 9-12, for practical rea-
sons, only one duct of connection between the contain-
ment tank 14 and one of the hydraulic nozzles 13 is in-
dicated; of course, it is to be intended that the cutting
means 7 are provided with a number of such connection
ducts equal to the number of hydraulic nozzles 13.
[0059] The aforesaid cutting means 7 of hydraulic type
also comprise at least one pump 15 fluid-dynamically in-
terposed between the hydraulic nozzle 13 and the con-
tainment tank 14 and adapted to convey, with a pre-es-
tablished pressure, the liquid from the containment tank
14 to the hydraulic nozzles 13 in order to generate the
pressurized liquid jet.
[0060] As indicated above in the first, second and third
embodiment of the cutting means 7, the cutting means
7 are preferably electrically connected with the logic con-
trol unit 8 in order to receive from the latter an electric
current signal adapted to drive the cutting member 71 of
the cutting means 7 to make the through openings 61 at
the areas of the cover cloth 6 placed to cover the seeds
S. In particular, the position of the areas is identified by
the logic control unit 8 based on the detections executed
by the sensor means 4, as is described in more detail
hereinbelow.
[0061] In accordance with the enclosed figures, as is
indicated above, the sowing means 3 of the sowing ma-
chine 1 comprise one or more containment hoppers 19,
each of which placed in connection with a corresponding
manifold 20 for distributing an ordered track of seeds S
on the ground.
[0062] More in detail, in accordance with the enclosed
figures 3, 7 and 11, the sowing means 3 also comprise
a distributor 25 interposed between each containment
hopper 19 and the underlying manifold 20 and adapted
to identify the seeds S which are distributed on the ground
through the manifold 20 itself.
[0063] In particular, the distributor 25 can be of me-
chanical type, or of pneumatic type.
[0064] More in detail, the distributor 25 of mechanical

type comprises a stator fixed to the containment hopper
19 and to the manifold 20 and provided with a first upper
opening in communication with the containment hopper
19 in order to receive the seeds S that fall via gravity,
and with a second lower opening, in communication with
the manifold 20 in order to discharge the seeds S at its
interior, always via gravity.
[0065] In addition, the mechanical distributor 25 com-
prises a rotor rotatably inserted within the stator and pe-
ripherally provided with a plurality of cells equidistant
from each other and each adapted to contain a dose of
seeds S coming from the containment hopper 19.
[0066] More in detail, the first opening of the stator is
cyclically in communication with each cell of the rotor in
order to feed them with the doses of seeds S coming
from the containment hopper 19. Likewise, the second
opening of the stator is cyclically in communication with
each cell of the rotor in order to receive therefrom the
doses of seeds S and discharge them into the manifold
20. In operation, therefore, the rotation of the rotor allows
transporting the dose of seeds S contained in each cell
of the rotor from the first upper opening of the stator to
the second lower opening of the stator itself, i.e. from the
containment hopper 19 to the manifold 20, identifying
each dose of seeds S from the preceding and from the
subsequent doses housed in the adjacent cells of the
rotor.
[0067] Otherwise, as indicated above, the distributor
25 can be of pneumatic type, i.e. provided with a suction
tube through which the air within the distributor 25 is suc-
tioned, in order to create reduced pressure at its interior
that is adapted to suction the seeds S from the contain-
ment hopper 19. The distributor 25 is also provided with
a perforated disc (not illustrated in the enclosed figures),
which is rotatably housed inside the distributor 25 and is
provided with a plurality of holes equally-distributed along
a peripheral circumference thereof.
[0068] More in detail, the perforated disc delimits, with-
in the distributor 25, two chambers placed at different
pneumatic pressure, of which a first chamber is in com-
munication with the containment hopper 19 and a second
chamber is in communication with the manifold 20. In
particular, moreover, the second chamber of the distrib-
utor 25 is placed in reduced pressure with respect to the
first chamber, in a manner such that the seeds S, which
arrive from the containment hopper 19, remain adhered,
one to each hole of the perforated disc and in this manner
they are identified, i.e. separated one from the other.
[0069] Subsequently, the rotation of the perforated
disc transports each seed S from the outlet door 28 of
the containment hopper 19 to an inlet section 21 of the
manifold 20, where the reduced pressure that maintains
the seed S adhered to the perforated disc (e.g. through
a mechanical member slidingly placed on the perforated
disc itself) is eliminated and the seed S falls via gravity
within the manifold 20. Subsequently, the seed S contin-
ues its fall via gravity within the manifold 20 until it comes
into contact with the ground where it is deposited.
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[0070] More in detail, the manifold 20 is extended be-
tween the inlet section 21, susceptible of receiving the
seeds S from the containment hopper 19 as described
above, and an outlet section 22, which faces the ground
and is susceptible of distributing the seeds S on the
ground itself, in particular, the outlet section 22 is placed
at the second height X2, as illustrated in the enclosed
figures 3, 7 and 11, in order to deposit the seeds S directly
on the ground.
[0071] Preferably, moreover, the sensor means 4 are
placed at the aforesaid outlet section 22 of the manifold
20 and are adapted to detect the passage of the seeds
S exiting from the manifold 20 itself.
[0072] Advantageously, moreover, due to the pres-
ence of the distributor 25 which identifies each seed S,
or dose of seeds S, that falls in the manifold 20, the sensor
means 4 are capable of more precisely detecting the pas-
sage of each seed S, or dose of seeds S, that is deposited
on the ground.
[0073] Advantageously, the sowing means 3 also com-
prise a blade 29 projecting below the manifold 20, pref-
erably with curved shape and placed upstream of the
outlet section 22 thereof in the advancing direction Y of
the sowing machine 1. In particular, the below-projecting
blade 29 is susceptible of being partially inserted in the
ground in order to make a rectilinear groove in the ground
upstream with respect to the outlet section 22 of the man-
ifold 20, which is thus susceptible of depositing the seeds
S within the aforesaid groove.
[0074] Advantageously, moreover, the sowing means
3 comprise at least one rear wheel 30 rotatably and idly
mounted on the support frame 2, downstream with re-
spect to the outlet section 22 of the manifold 20 in the
advancing direction Y of the sowing machine 1 and sus-
ceptible of supporting the sowing machine 1 during the
sowing operations. In particular, such rear wheel 30 is
susceptible of rotating on the ground via rolling friction
during the advancement of the sowing machine 1 and of
crushing the ground against which it is placed in abutment
in order to close the groove made by the below-projecting
blade 29, with the seeds S deposited at its interior.
[0075] Advantageously, moreover, the rear wheel 30
is mounted on the support frame 2 by means of articu-
lated connection means, such as for example an articu-
lated quadrilateral, which allow vertically moving the
wheel with respect to the manifold 20, in order to vary
the height for which the below-projecting blade 29 is sus-
ceptible of being inserted in the ground so as to conse-
quently vary the depth of the groove that such blade
makes in the ground.
[0076] In accordance with a different embodiment not
illustrated in the enclosed figures, the rear wheel 30 can
be substituted with a slide, susceptible of sliding in con-
tact with the ground in order to close the groove made
by the below-projecting blade 29, with the seeds S de-
posited at its interior.
[0077] In accordance with the enclosed figures 1, 5
and 9, moreover, the mulching means 5 comprise at least

one support element 51 for supporting the reel wound
with the cover cloth 6, and preferably comprise a pair of
support brackets, each of which extended between a first
end, pivoted to a corresponding lateral flank 24 of the
support frame 2, and an opposite second end on which
the reel is rotatably mounted.
[0078] In particular, as mentioned above, the support
brackets of the support element 51 are adapted to sup-
port the reel at a first height X1 that is raised with respect
to the ground and preferably with a main extension axis
of the reel placed substantially parallel to the ground and
more preferably orthogonal to the advancing direction Y
of the sowing machine 1.
[0079] Advantageously, moreover, the mulching
means 5 comprise at least one extending member 52,
which is interposed between the support element 51 and
the ground and is adapted to unroll the cover cloth 6 from
the reel in order to bring it to descend from the first height
X1 to the second height X2 and extend it on the sown
ground.
[0080] In accordance with the embodiment illustrated
in the enclosed figures, the aforesaid extending member
52 is advantageously attained by a pair of wheels idly
mounted at the two lateral flanks 24 of the support frame
2 and susceptible of rotating via rolling friction with the
ground during the advancement of the sowing machine
1. In addition, the two support brackets of the support
element 51 are adapted to support the reel in abutment
against the pair of idle wheels of the extending member
52. In operation, therefore, during the advancement of
the sowing machine 1 along the advancing direction Y,
the idle wheels tangentially intercept the reel 3, bringing
it in rotation by means of rolling friction and driving the
cover cloth 6 in rotation around the external surface of
each wheel, up to depositing it on the ground.
[0081] Advantageously, moreover, the mulching
means 5 of the sowing machine 1 comprise at least one
lateral earthing up member 53 and preferably two lateral
earthing up members, each of which mechanically asso-
ciated with the support frame 2 and placed downstream
with respect to the extending member 52 in the advancing
direction Y of the sowing machine. In addition, each lat-
eral earthing up member 53 is adapted to at least partially
bury the cover cloth 6 extended on the sown ground, in
particular at two lateral edges thereof, so as to retain in
position in cover cloth 6 itself.
[0082] More in detail, in accordance with the preferred
embodiment illustrated in the enclosed figures, each lat-
eral earthing up member 53 comprises as rotary cutter
rotatably mounted on a support rod 54, which is in turn
fixed to a corresponding lateral flank of the support frame
2, in particular laterally with respect to the extending
member 52. Advantageously, moreover, each rotary cut-
ter is idly mounted on the corresponding support rod 54
with its rotation axis placed substantially parallel to the
ground and is susceptible of being rotated by the rolling
friction with the ground itself. In operation, each rotary
cutter of the lateral earthing up member 53 is adapted to
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turn over the ground laterally with respect to the cover
cloth 6, burying one of its two lateral edges.
[0083] Thus as indicated above, the logic control unit
8 is adapted to identify the position of the areas of the
cover cloth 6 placed at the seeds S and to drive the cutting
member 71 of the cutting means 7 to make the through
openings 61 at such areas, with the cover cloth 6 at the
second height X2, extended in abutment against the
ground.
[0084] More in detail, the logic control unit 8 is prefer-
ably programmed for detecting the advancing speed V
of the sowing machine 1, for example by means of a
speed measurement module 81, and for detecting the
sowing moment for each seed S by means of the sensor
means 4. In addition, the logic control unit 8 is pro-
grammed for driving the cutting means 7 to cut the cover
cloth 6 in the areas extended at the seeds S, which were
advantageously identified on the basis of the sowing mo-
ment and of the advancing speed V of the sowing ma-
chine 1.
[0085] It is also possible to set the sowing distance of
the sowing means 3, in particular by adjusting the rotation
speed of the perforated disc it is possible to vary the
sowing distance. The sowing distance must be main-
tained as a function of the speed of the machine so that
the logic control unit is connected in a per se known man-
ner to the sowing means 3.
[0086] In accordance with the block diagram illustrated
in figure 13, the logic control unit 8 comprises at least the
speed measurement module 81, adapted to detect the
advancing speed V of the sowing machine 1, and pref-
erably also a time measurement module 82, which is pro-
grammed to measure the time that elapses starting from
the sowing moment. More in detail, the time measure-
ment module 82 is placed in data communication with
the sensor means 4 and is adapted to identify the initial
time TO in which the sensor means 4 detect the passage
of each seed S.
[0087] Preferably, the logic control unit 8 also compris-
es a processing module 83, which is in data communi-
cation both with the speed measurement module 81 in
order to receive, from the latter, information relative to
the advancing speed V, and with the time measurement
module 82 in order to receive, from the latter, information
relative to the initial time T0. In addition, the processing
module 83 has set the distance D which separates the
outlet section 22 of the manifold 20 of the sowing means
3 from the cutting means 7, and in particular from the
cutting member 71 of the latter.
[0088] In addition, the processing module 83 is adapt-
ed to calculate the time interval ΔT necessary for the
sowing machine 1 to travel the distance D at the advanc-
ing speed V, i.e. the time interval ΔT necessary for the
cutting means 7 to reach the point at which the seed S
has been detected by said sensor means 4, and to com-
municate such time interval ΔT to the time measurement
module 82. Subsequently, therefore, the time measure-
ment module 82 is adapted to calculate the final time Tf

equal to the initial time instant TO increased by the time
interval ΔT and to send an electric drive signal to the
cutting means 7 in such time instant Tf in order to drive
the cutting means 7 themselves to make the through
openings 61 at the areas of the cover cloth 6 extended
at each seed S.
[0089] Advantageously, the above-described sowing
machine 1 can also be associated with further farming
machines, so as to execute further working of the same
ground.
[0090] For example, in accordance with the enclosed
figures, the sowing machine 1 advantageously compris-
es a front roller 31, rotatably connected to the support
frame 2 upstream with respect to the sowing means 3 in
the advancing direction Y of the sowing machine 1 and
adapted to level the ground before executing the sowing.
[0091] Advantageously, the present sowing machine
1 also comprises a second pair of idle wheels 55, which
are rotatably mounted on the support frame 2 down-
stream with respect to the lateral earthing up member 53
of the mulching means 5 in the advancing direction Y of
the sowing machine 1. In particular, each idle wheel 55
is susceptible of rolling above the ground turned over by
the lateral earthing up member 53 so as to flatten it, thus
sealing the lateral earthing up of the cover cloth 6.
[0092] Also forming the object of the present invention
is a method for operating a sowing machine for distrib-
uting seeds on the ground of the above-described type
and regarding which the same reference nomenclature
will be employed for the sake of simplicity.
[0093] The operating present method provides for a
sowing step in which the sowing means 3 distribute a
plurality of seeds S on the ground, preferably making one
or more ordered tracks of seeds S parallel to each other
and parallel to the advancing direction Y of the sowing
machine 1, so as to obtain the sown ground.
[0094] Preferably, the aforesaid sowing step provides
for the actuation of the above-described distributor 25 of
pneumatic type, which suctions the seeds S from the
containment hopper 19, identifies them and allows them
to fall one by one via gravity through the manifold 20,
which deposits them on the ground.
[0095] Preferably, moreover, the manifold 20 deposits
each seed S within a groove made by the below-project-
ing blade 29, and such groove is subsequently closed by
the passage of the rear wheel 30 of the sowing means 3.
[0096] According to the invention, moreover, during
the aforesaid sowing step the sensor means 4 detect the
passage of the seeds S and preferably detect the sowing
moment in which each seed S passes through the outlet
section 22 of the manifold 20 and is deposited on the
ground.
[0097] Subsequently, the present method provides for
mulching step of the sown ground, in which the mulching
means 5 extend the cover cloth 6 on the sown ground.
More in detail, in the mulching step, the mulching means
5 extend the cover cloth 6 from the first height X1, at
which the reel is supported with the cover cloth 6 wound,
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to the second height X2, susceptible of being placed in
abutment with the ground.
[0098] Preferably, moreover, the aforesaid mulching
step also provides for the lateral earthing up of the cover
cloth 6, in which each lateral earthing up member 53 of
the mulching means 5 turns over the ground laterally with
respect to the cover cloth 6, burying one of its two lateral
edges so as to retain in position the cover cloth 6 itself.
[0099] Subsequently, the present method also pro-
vides for a cutting step, in which the cutting means 7
make the plurality of through openings 61 in the areas of
the cover cloth 6 extended at the seeds S.
[0100] According to the idea underlying the present in-
vention, the aforesaid cutting step of the present method
is attained on the sown ground, and in particular is at-
tained with the cover cloth 6 extended in abutment on
the ground.
[0101] More in detail, in the cutting step, the cutting
member 71 of the cutting means 7 is advantageously
driven by the logic control unit 8 to intercept the cover
cloth 6 extended at the second height X2 in order to make
the through openings 61.
[0102] Advantageously, the aforesaid cutting step is
driven by the above-described logic control unit 8. In par-
ticular, during the method for operating the machine 1,
the logic control unit 8 detects the advancing speed V of
the sowing machine 1, in particular by means of the speed
measurement module 81, detects the sowing moment
for each seed S by means of the sensor means 4 and,
on the basis of such information, identifies the areas of
the cover cloth 6 susceptible of being extended on the
ground at the seeds S.
[0103] By means of the above-described operating
method, the sowing machine 1 is therefore capable of
executing first the sowing step and subsequently the
mulching step.
[0104] In addition, the sowing machine 1 is capable of
cutting the cover cloth 6 exactly at the areas of the cover
cloth 6 placed to cover the seeds S placed on the ground.
Indeed, since the cover cloth 6 is already extended on
the ground and fixed in position, one eliminates the risk
that the cover cloth 6 itself be distorted after the cutting
step, losing the alignment between the through opening
61 and the seed S.
[0105] In addition, the above-described operating
method advantageously allows varying the size of the
through openings 61 without varying the shape of the
cutting means. Indeed, it is sufficient to program the logic
control unit 8 in order to drive the cutting member 71 of
the cutting means 7 to intercept the cover cloth 6 for a
more or less extended time interval, so as to make the
through openings 61 with more or less elongated shapes.
More clearly, the longer the cutting member 71 is driven
to intercept the cover cloth 6, the more the through open-
ing 61 is elongated due to the advancement of the sowing
machine 1.
[0106] Advantageously, moreover, such variation of
the through openings 61 can be attained with each of the

above-described three embodiments of the cutting
means 7.
[0107] The sowing machine 1 and its operating method
thus conceived therefore attain the pre-established ob-
jects.

Claims

1. Sowing machine for distributing seeds on the
ground, which is intended to be moved on the ground
along an advancing direction (Y) and comprises:

- a support frame (2);
- sowing means (3) mounted on said support
frame (2) adapted to distribute a plurality of
seeds (S) via gravity on the ground, and com-
prising a manifold (20) susceptible of guiding the
seeds (S) that fall towards the ground;
- sensor means (4) associated with said sowing
means (3) and adapted to detect the passage
of the seeds (S) which are distributed on the
ground;
- mulching means (5), which comprise at least
one reel wound with a cover cloth (6), and are
mounted on said support frame (2) downstream
with respect to said sowing means (3), in the
advancing direction (Y) of said sowing machine,
in order to extend said cover cloth (6) on the
sown ground;
- cutting means (7) for cutting the cover cloth
(6), mounted on said support frame (2) down-
stream with respect to said mulching means (5),
in the advancing direction (Y) of said sowing ma-
chine, and adapted to make a plurality of through
openings (61) in the cover cloth (6);
- a sensor for measuring speed (81), and for
detecting the speed of the sowing machine;
- a logic control unit (8) operatively connected
to said sensor means (4), to said sensor for
measuring speed (81) and to said cutting means
(7);

said sowing machine being characterized in that:

said cutting means (7) are placed in proximity
to the ground and are adapted to make the
through openings (61) on said cover cloth (6)
extended in abutment against the sown ground;
said logic control unit (8) being configured to de-
tect the advancing speed (V) of said sowing ma-
chine (1) by means of said speed measurement
module (81), in order to detect the sowing mo-
ment for each seed (S) by means of said sensor
means (4) and in order to drive said cutting
means (7) to make said plurality of through
openings (61) in the areas of said cover cloth
(6) susceptible of being extended at the seeds
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(S).

2. Sowing machine for distributing seeds on the ground
according to claim 1, characterized in that said
sowing means (3) comprise at least a containment
hopper (19) for the seeds (S) and a manifold (20),
which is extended between an inlet section (21) sus-
ceptible of receiving the seeds (S) from said contain-
ment hopper (19) and an outlet section (22) facing
the ground and susceptible of distributing the seeds
(S) on the ground; said sensor means (4) being
placed at the outlet section (22) of said manifold (20)
and being adapted to detect the passage of the
seeds (S) exiting from said manifold (20).

3. Sowing machine for distributing seeds on the ground
according to any one of the preceding claims, char-
acterized in that said mulching means (5) are adapt-
ed to extend said cover cloth (6) between a first
height (X1), at which the reel is sustained with said
cover cloth (6) wound, and a second height (X2),
lower than said first height (X1) and susceptible of
being placed in contact with the ground;
said cutting means (7) being provided with a cutting
member (71) susceptible of intercepting said cover
cloth (6) in said second height (X2) in order to make
the through openings (61).

4. Sowing machine for distributing seeds on the ground
according to claim 3, characterized in that the cut-
ting member (71) of said cutting means (7) compris-
es at least one blade (9) associated with said support
frame (2) and movable between a first position, distal
with respect to said cover cloth (6) at said second
height (X2), and a second position, for intercepting
said cover cloth (6) at said second height (X2) in
order to make said through openings (61).

5. Sowing machine for distributing seeds on the ground
according to claim 3 or 4, characterized in that the
cutting member (71) of said cutting means (7) com-
prises at least one compressed air flow susceptible
of intercepting said cover cloth (6) at said second
height (X2) in order to make said through openings
(61).

6. Sowing machine for distributing seeds on the ground
according to claim 3 or 4, characterized in that the
cutting member (71) of said cutting means (7) com-
prises at least one pressurized liquid jet susceptible
of intercepting said cover cloth (6) at said second
height (X2) in order to make said through openings
(61).

7. Sowing machine for distributing seeds on the ground
according to any one of the preceding claims, char-
acterized in that said mulching means (5) comprise:

- at least one support element (51) for supporting
the reel wound with said cover cloth (6);
- at least one extending member (52) interposed
between said support element (51) and the
ground and adapted to unroll said cover cloth
(6) from the reel and to extend it on the sown
ground;
- at least one lateral earthing up member (53)
placed downstream with respect to said extend-
ing member (52) in the advancing direction (Y)
of said sowing machine and adapted to at least
partially bury said cover cloth (6) extended on
the sown ground in order to retain it in position.

8. Method for operating a sowing machine according
to claim 1, said method providing for:

- a sowing step in which said sowing means (3)
distribute a plurality of seeds (S) via gravity on
the ground by means of a manifold (20) suscep-
tible of guiding them towards the ground in order
to obtain the sown ground and in which said sen-
sor means (4) detect the passage of the seeds
(S);
- a step of mulching the sown ground in which
said mulching means (5) extend said cover cloth
(6) on the sown ground;
- a cutting step in which said cutting means (7)
make said plurality of through openings (61);

said method being characterized in that
said cutting step is attained on the sown ground;
said cutting step is driven by said a logic control unit
(8) which detects the passage of said seeds (S) by
means of said sensor means (4) and the speed of
said machine (1) by means of said sensor for meas-
uring speed (81) and is configured to drive said cut-
ting means (7) to make said plurality of through open-
ings (61) in the areas of said cover cloth (6) suscep-
tible of being extended at the seeds (S).

9. Method according to claim 9, which is characterized
in that it comprises a processing step in which said
logic control unit (8):

- detects the advancing speed (V) of said sowing
machine by means of a speed measurement
module (81);
- detects the sowing moment for each seed (S)
by means of said sensor means (4);
- identifies the areas of said cover cloth (6) ex-
tended at the seeds (S);
- drives said cutting means (7) to make said
through openings (61).
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