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(57) Abstract: A precision seeder for sowing seeds to obtain a predetermined number of plants per unit of length comprises a seed
discharging tube (13) adapted to feed said seed by means of an excess air pressure from a seed distributing device (11) to a seed
outlet (14), a seed furrow opener (15) comprising two sowing discs (15a, 15b) arranged at an angle relative to each other, and a re-
silient press surface (16) for pressing the seed into the soil. The press surface (16) is designed such that a direction of flow (F) of
the seeds at the seed outlet (14) intersects or is substantially tangent to at least a portion of the press surface (16). The seed outlet
(14) is located between the sowing discs (15a, 15b) and, as seen in the transverse direction, inside or immediately adjacent to the
periphery of at least one of the sowing discs (15).
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ROW UNIT FOR A PLANTER, PLANTER AND METHOD FOR PLANTING

Technical Field

The invention relates to a row unit and a precision seeder or planter for
sowing seeds to obtain a predetermined number of plants per unit of length,
and more specifically to a precision seeder of the kind that uses an excess air
pressure to feed seeds from the seed distributing device to a seed outlet. The

invention further concerns a method for precision sowing.

Background Art

When sowing crops such as maize, sunflowers and soya beans it is

desirable to plant, in each row, single seeds at a predetermined distance from
each other. This requires a device for singling out single seeds from a hopper
containing many seeds. An example of such a seed distributing device is dis-
closed in EP-0 216 057 B1. The distributed seeds are fed by means of an
excess pressure in the hopper through a tube to a seed knife, which creates a
furrow in the ground into which the seeds are dropped.

In many practical applications, a seed knife is not enough to provide
optimal conditions for the seed.

A seeder known in the art, which is marketed by Amazonen-Werke H.
Dreyer GmbH under the name Amazone EDX and which has a seed distribut-
ing device according to EP-0 216 057 B1 mentioned above, uses a pair of
sowing discs, which operate at a forwardly oriented acute angle so as to
make a furrow, and where the seed knife is located partly between the sowing
discs. Arranged after the seed knife is a press wheel, whose function is to
apply pressure on the seed to ensure satisfactory contact between the seed
and the soil, and a pair of wheels, which operate at a rearwardly oriented
acute angle relative to each other to cover the seed with soil.

In seeders where the seeds are fed by means of an excess air pres-
sure the seeds usually travel at a relatively high speed as compared with
seeders where the seeds are singled out using a vacuum technique and are
then allowed to drop by gravity through a seed discharging tube. Speeds of
up to 15 m/s are not uncommon. The seed knife ensures here that the seed
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lands in the intended spot in the furrow and does not bounce off before the

succeeding press wheel is able to press it down.
However, the seed knife is a wearing part, which needs to be replaced
a number of times during the life of the seeder. Furthermore, when using a
seed knife there is a risk that plant residues get stuck, eventually causing
malfunctioning. There is also a risk that the seed knife is damaged by obsta-
cles, such as stones, in the ground, thus causing operating disturbances.
There is therefore a need to provide a seeder that solves the above

problems while maintaining its precision.

Summary of the Invention

An object of the present invention is to provide a seeder that eliminates
or reduces the drawbacks of prior-art seeders.

A further object is to provide a seeder that eliminates or reduces the
problem associated with seed knife wear.

Yet another object is to provide a seeder that eliminates or reduces the
problem of plant residues sticking to the seed knife.

The invention is defined by the appended independent claims. Em-
bodiments of the invention will be apparent from the dependent claims and
from the following description and the appended drawings.

According to a first aspect, a row unit is provided for precision sowing
of seeds to obtain a predetermined number of plants per unit of length. The
row unit comprises a seed discharging tube adapted to feed said seed by
means of an excess air pressure from a seed distributing device to a seed
outlet, a seed furrow opener comprising two sowing discs arranged at an an-
gle relative to each other, and a resilient press surface for pressing the seed
into the soil. The press surface is designed such that a direction of flow of the
seeds at the seed outlet intersects or is substantially tangent to at least a por-
tion of the press surface. The seed outlet is located between the sowing discs
and, as seen in the transverse direction, inside or immediately adjacent to the
periphery of at least one of the sowing discs.

By “feeding single seeds” is meant feeding of the kind that enables
control of each individual seed, so that a predetermined distance between the
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seeds can be obtained. In practice, a large number of seeds are discharged

in series from the seed hopper.

By “is substantially tangent to” is meant that the direction of flow of the
seeds should be such that a discharged seed is highly likely to engage with
the press surface before touching the soil. The expression also covers seed
flow directions where the seed touches the soil before the press surface, but
where it is sufficiently close to the press surface so as not to bounce out of
the seed furrow before it is pressed down by the press surface.

The fact that the press surface is designed in such a way that a seed
flow direction at the seed outlet intersects or is tangent to at least a portion of
the press surface ensures that the seed discharged by means of the excess
air pressure, despite its high velocity, ends up in the right position in the fur-
row. By arranging the seed outlet inside or immediately adjacent to the pe-
riphery of at least one of the sowing discs it can be protected from damages
that could otherwise occur as a result of contact with hard portions of soil
and/or objects in the ground.

Thus, the seed knife can be eliminated altogether, which eliminates the
problem associated with seed knife wear. By eliminating the seed knife, the
problem with plant parts sticking to the seed knife is also eliminated. Finally,
the seed knife as a component is eliminated, which is advantageous both
from a logistics perspective and from the perspective of production costs. The
advantages for the user are that the seeder will be cheaper and less sensitive
to operational disturbances. Since the seed knife has been eliminated, the
seed furrow is formed essentially by the seed furrow opener. Moreover, by
eliminating the seed knife the press surface can be positioned closer to the
seed furrow opener. As a result, a more compact row unit can be obtained,
which offers a better ability to follow the contour of the ground, less sensitivity
to irregularities and more reliable seed placement since the time between the
opening of the seed furrow and the placing of the seed in the furrow is re-
duced. The seed outlet, as seen in a plane perpendicular to the direction of
flow of the seeds, can have substantially the same cross section as the seed

discharging tube. The seed outlet and the seed discharging tube can, for ex-
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ample, be formed in one piece from a pipe, which offers a cheap and simple

component.

The seed outlet as a whole can be positioned in front of a vertical
plane, which is tangent to one of the sowing discs and perpendicular to a
main operating direction of the row unit.

The seed outlet can be located at a distance from a horizontal plane
that is tangent to a lower edge of one of the sowing discs.

The direction of flow of the seeds at the seed outlet can be at least 45
degrees relative to a vertical plane, at least 60 degrees relative to said vertical
plane or at least 75 degrees relative to said vertical plane.

The press surface can be formed by a press wheel.

The press wheel can have a press part and at least one side wall, a
material thickness of the side wall being smaller than a material thickness of
the press part, preferably approximately 20% smaller, approximately 30%
smaller, approximately 40% smaller, or approximately 50% smaller.

Alternatively, the press surface can be formed by a substantially rigid
body, which is connected to said precision seeder by means of a spring ele-
ment. Said substantially rigid body makes it possible to supply, in a controlled
manner, for example fertilizer and/or pesticides.

As a further alternative, the press surface can be formed by an elasti-
cally resilient body. Such a solution can be achieved at a comparatively low
cost.

The seed discharging tube can comprise a substantially straight por-
tion, whose length is greater than a radius of at least one of the sowing discs.

The straight portion can be substantially vertical.

The seed distributing device can be integrated with the row unit. Con-
sequently, a row unit of this kind can have a seed distributing device which
feeds seeds to that row unit only. A row unit of this kind can also have a seed
hopper of its own from which the seeds are fed.

According to a second aspect, a precision seeder comprising at least

two row units according to the above is provided.
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According to a third aspect, a precision seeder comprising at least two

row units according to the above and a seed distributing device adapted to
feed seeds to both row units is provided.

Each row unit can be designed to operate substantially independently,
possibly using a compressed air supply common to all row units.

According to a fourth aspect, a method is provided for precision sowing
of seeds to obtain a predetermined number of plants per unit of length. The
method comprises feeding single seeds from a seed hopper by means of a
seed distributing device, feeding said seed by means of an excess air pres-
sure via a seed discharging tube from the seed distributing device to a seed
outlet, opening a seed furrow by means of a seed furrow opener, comprising
two sowing discs arranged at an angle relative to each other, and pressing
the seed into the soil by means of a resilient press surface.

The seeds are fed through the seed outlet in such a way that a direc-
tion of flow of the seeds at the seed outlet intersects or is substantially tan-
gent to at least a portion of the press surface.

The seeds leave the seed outlet at a position between the sowing discs
and, as seen in the transverse direction, inside or inmediately adjacent to the
periphery of at least one of the sowing discs. This means that the seeds leave
the seed outlet at a position that is sufficiently protected, without the need for
using a seed knife.

According to the method, the seed furrow is formed essentially exclu-

sively by the seed furrow opener. As a result, no seed knife is required.

Brief Description of the Drawings

Fig. 1 is a schematic perspective view of a precision seeder.

Fig. 2 is a schematic perspective view of a row unit that can be used in
the precision seeder in Fig. 1.

Fig. 3 is a plan view of a part of the row unit in Fig. 2.

Fig. 4 is a plan view of a part of the row unit in Fig. 3, where one of the
sowing discs has been removed to expose a seed discharging tube.

Fig. 5 is a plan view of an alternative row unit, where one of the sowing
discs has been removed to expose a seed discharging tube.
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Fig. 6 is a plan view of yet another alternative row unit, where one of

the sowing discs has been removed to expose a seed discharging tube.
Fig. 7 is a cross-sectional view of a press wheel.
Fig. 8 is a cross-sectional view showing a detail of the press wheel in
Fig. 7.

Description of Embodiments

Fig. 1 shows an embodiment of a seeder 1 comprising a plurality of
row units 10, each of which has a seed distributing device 11, which is con-
nected to a seed hopper 12 and adapted to feed single seeds from the seed
hopper via a seed discharging tube 13 (Figs 2, 3) to a seed outlet 14.

The seed distributing device singles out seeds from the seed hopper
so that a line of seeds spaced apart a predetermined distance is obtained, the
line of seeds being successively fed towards the inlet (not shown) of the seed
discharging tube 13, whereupon they are forced through the seed discharging
tube 13 by means of compressed air.

The seed discharging tube 13 can be in the form of a pipe that extends
substantially straight down from the seed distributing device 11 and is termi-
nated by a rearwardly curved portion, immediately upstream of the seed out-
let 14. The pipe can thus have a substantially straight portion, which is longer
than a radius of at least one of the sowing discs 15a, 15b. The curved portion
can be designed in such a way that a direction of flow F of the seeds at the
seed outlet 14 is at least 45 degrees relative to a vertical plane, at least 60
degrees relative to said vertical plane or at least 75 degrees relative to said
vertical plane.

The seed outlet 14 is located between the sowing discs 15a, 15b and,
as seen in the transverse direction, inside or immediately adjacent to the pe-
riphery of at least one of the sowing discs 16, 16’, 16”. In one embodiment, at
least a part of the orifice of the seed outlet is located on or inside the periph-
ery of the sowing disc.

In one embodiment, the seed discharging tube 13 and the seed outlet
14 form an integrated unit. They can, for example, be formed from one and

the same piece of pipe, one end of the pipe piece forming the seed outlet 14.
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The pipe can be made of a polymer material, for example plastic or rubber, or

of metal.

In any case, the seed outlet 14 can be located in front of a vertical
plane V, which is perpendicular to the main operating direction of the row unit
and which is tangent to one of the sowing discs 15a, 15b. In one embodiment,
the seed outlet 14 is located at a horizontal distance from the vertical plane V
that corresponds to at least approximately 10% of the radius of at least one of
the sowing discs 15a, 15b, alternatively at least approximately 20% or at least
approximately 30% of the radius of at least one of the sowing discs.

Moreover, the seed outlet can be located at a vertical distance above a
horizontal plane H, which is tangent to a lower part of one of the sowing discs
15a, 15b. The vertical distance can correspond to at least approximately 10%
of the radius of at least one of the sowing discs, at least approximately 15% of
the radius of at least one of the sowing discs, at least approximately 20% of
the radius of at least one of the sowing discs or at least approximately 25% of
the radius of at least one of the sowing discs.

The row unit 10 further comprises a seed furrow opener 15, which can
comprise a pair of mutually angled sowing discs 15a, 15b and one or several
wheels 15c¢, which limit the depth of sowing. Furthermore, the row unit 10 can
comprise a press wheel 160, which has a press surface 16 the purpose of
which is to apply pressure on the seed to ensure satisfactory contact between
the seed and the soil.

Seed furrow openers having two sowing discs are known, for instance,
from US4590869A, and comprise a pair of discs or wheels, which are
adapted to rotate about their respective axes of rotation, which form an ob-
tuse angle, so that the discs themselves form an acute angle with each other.
At the edge opposite to the acute angle there is a space between the discs in
which, for example, a seed outlet can be arranged.

Moreover, the row unit can comprise a seed furrow covering means 17,
which can comprise a pair of angled wheels or discs 170. The wheels or discs
170 can be arranged at an angle opposite to that of the sowing discs, in such
a way that they scrape or press soil down on top of the seed so that the seed

furrow is covered.
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As shown in Fig. 4, the seed outlet is adapted to discharge the seed in

an outlet direction F, which is tangent to or intersects the press surface 16. A
seed that is discharged at a high speed (often nearly 15 m/s) will thus bounce
off the press surface 16 and onto the ground, where it is pressed down by the
press surface 16.

Referring now to Figs 7 and 8, the press wheel 160 can be provided in
the form of an annular tube with an inwardly oriented flange 165, which is
adapted to engage with a periphery of a rim 164. With reference to Fig. 8, the
press wheel 160 can have a press part 161 that forms the press surface 16,
which has a first material thickness Tt that is greater than a second material
thickness Ts of a side wall 162a, 162b of the press wheel. The tube of the
press wheel can be made of an elastic material such as rubber or a rubber-
like material. The material thickness Ts of the side wall 162a, 162b can be
smaller than a material thickness Tt of the press part 161, for example ap-
proximately 20% smaller, approximately 30% smaller, approximately 40%
smaller, or approximately 50% smaller.

With reference to Fig. 5, an alternative embodiment of a row unit 10’ is
shown, where the press surface 16’ is formed by a substantially rigid body
160’, which is arranged in a resilient manner relative to the row unit 10’ by
way of an elastic element 163. The rigid body 160’ can be made of a polymer
material or metal and the elastic element 163 can be made of a resilient ma-
terial, for example spring steel. The elastic element 163 can in turn be
mounted on the frame 167 of the row unit 10’ by means of a spacer part 166.

Alternatively, the rigid body and the elastic element can be formed in
one piece and of the same material, where the rigid body 160’ and the elastic
element 163 have different material thicknesses, thereby giving them different
stiffness.

In this kind of embodiment, the rigid body can be provided with one or
several ducts with an associated orifice (not shown) adapted for fertilizer
and/or pesticides. Such ducts can be connected to a container for fertilizer
and pesticide, respectively, of which there may be one for each row unit or a

single one that is common to all row units of the seeder.
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With reference to Fig. 6, an alternative embodiment of a row unit 10" is

shown, in which the press surface 16" is formed by an elastic element 160”.
The elastic element 160" can in turn be mounted on the frame 167 of the row
unit 10’ by means of a spacer part 166. The elastic element 160” can be
made of metal, for example spring steel. Alternatively, a polymer material
such as plastic or rubber can be used.

In the embodiment shown in Fig. 6, the elastic element can be formed
from a composite material, which may include metal and a polymer material in
combination.

In both of the embodiments shown in Fig. 5 and Fig. 6, the press sur-
face 16’, 16” can be modified in order to obtain a durable surface, for exam-
ple by applying a cemented carbide coating.

As illustrated in the drawings, the precision seeder can comprise a plu-
rality of row units, which each have their own seed hopper, seed discharging
device, etc.

Alternatively, the solution can be used in conjunction with a precision
seeder where, for example, one or more seed hoppers and/or seed discharg-
ing devices are common to two or more row units, and where the seeds are
fed from the respective seed discharging device via pipes or tubes, which are
connected to the seed discharging device 13.

The sowing discs 15a, 15b can be of the same size and relatively off-
set in a longitudinal direction of the row unit. Alternatively, the sowing discs
can be of different size. The sowing discs can be made of different materials,
for example one made of metal and one made of a polymer material, such as

rubber or plastic.
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CLAIMS

1. A row unit for precision sowing of seeds to obtain a predeter-
mined number of plants per unit of length, comprising

a seed discharging tube (13) adapted to feed said seed by means of
an excess air pressure from a seed distributing device (11) to a seed outlet
(14),

a seed furrow opener (15), comprising two sowing discs (15a, 15b) ar-
ranged at an angle relative to each other, and

a resilient press surface (16, 16’, 16”) for pressing the seed into the
soll,

characterised inthat

said press surface (16, 16', 16") is designed such that a direction of
flow (F) of the seeds at the seed outlet (14) intersects or is substantially tan-
gent to at least a portion of the press surface (16, 16', 16"), and

the seed outlet (14) is located between the sowing discs (15a, 15b)
and, as seen in the transverse direction, inside or immediately adjacent to the

periphery of at least one of the sowing discs (15a, 15b).

2. A row unit according to claim 1, wherein the seed outlet (14), as
seen in a plane perpendicular to the direction of flow (F) of the seeds, has

substantially the same cross section as the seed discharging tube (13).

3. A row unit according to claim 1 or 2, wherein the whole of the
seed outlet (14) is located in front of a vertical plane (V) that is tangent to one
of the sowing discs (15a, 15b) and perpendicular to a main operating direction

of the row unit.

4. A row unit according to any one of claims 1-3, wherein the seed
outlet (14) is located at a distance from a horizontal plane (H) that is tangent

to a lower edge of one of the sowing discs (15a, 15b).
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5. A row unit according to any one of the preceding claims,

wherein the seed outlet (14) is designed such that the direction of flow (F) of
the seeds at the seed outlet (14) is at least 45 degrees relative to a vertical
plane, at least 60 degrees relative to said vertical plane or at least 75 degrees

relative to said vertical plane.

6. A row unit according to any one of the preceding claims,

wherein the press surface (16, 16', 16") is formed by a press wheel (160).

7. A row unit according to claim 6, wherein the press wheel has a
press part (161) and at least one side wall (162a, 162b), a material thickness
(Ts) of the side wall (162a, 162b) being smaller than a material thickness (Tt)
of the press part (161), preferably approximately 20% smaller, approximately
30% smaller, approximately 40% smaller, or approximately 50% smaller.

8. A row unit according to any one of claims 1-5, wherein the press
surface (16, 16', 16") is formed by a substantially rigid body (160’), which is

connected to said precision seeder by means of a spring element (163).

9. A row unit according to any one of claims 1-5, wherein the press
surface is formed by an elastically resilient body (160").

10. A row unit according to any one of the preceding claims,
wherein the seed discharging tube (13) comprises a substantially straight por-
tion, whose length is greater than a radius of at least one of the sowing discs
(15a, 15b).

11.  Arow unit according to claim 11, wherein the straight portion is
substantially vertical.

12. A row unit according to any one of the preceding claims,

wherein the seed distributing device (11) is integrated with the row unit.
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13. A precision seeder comprising at least two row units according

to any one of the preceding claims.

14. A precision seeder comprising at least two row units according
to any one of claims 1-11, and a seed distributing device that is adapted to

feed seeds to both row units.

15. A method for precision sowing of seeds to obtain a predeter-
mined number of plants per unit of length, comprising

feeding single seeds from a seed hopper (12) by means of a seed dis-
tributing device (11),

feeding said seed by means of an excess air pressure via a seed dis-
charging tube (13) from the seed distributing device (11) to a seed outlet (14),

opening a seed furrow by means of a seed furrow opener (15), com-
prising two sowing discs (15a, 15b) arranged at an angle relative to each
other, and

pressing the seed into the soil by means of a resilient press surface
(16, 16, 16™),

characterised inthat

the seeds are fed through the seed outlet in such a way that a direction
of flow (F) of the seed at the seed outlet (14) intersects or is substantially tan-
gent to at least a portion of the press surface (16, 16’, 16”), and

the seeds are discharged from the seed outlet (14) at a position be-
tween the sowing discs (15a, 15b) and, as seen in the transverse direction,
inside or immediately adjacent to the periphery of at least one of the sowing
discs (15a, 15b).

16. A method according to claim 13, wherein the seed furrow is

formed essentially exclusively by the seed furrow opener.
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