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DESCRIPTION

[0001] The present invention relates to seed sowing apparatus and a method of sowing seed.

[0002] A variety of types of seed sowing (or "seed drill") devices are known in the art. Typically
such devices comprise a tractor-towable frame supporting a leading soil opening/seed
depositing stage followed by a trailing soil closing stage.

[0003] The soil opening stage may take various forms but typically comprises a plurality of
laterally spaced soil opening members each associated with a seed delivery outlet connected
to a seed source (typically a metered seed supply). In one well known arrangement, the soil
opening stage comprises rows of drilling tines each operative to form a trench for receiving
seeds via the seed delivery outlet.

[0004] Typically the soil closing stage comprises a roller or wheel for compacting soil parted by
the soil opening stage.

[0005] One problem with known seed drill devices is that seed drilling may only be performed
when soil conditions are suitable. If the soil is too wet, the roller or wheel of the soil closing
stage will quickly become clogged preventing optimal operation. This problem is particularly
acute in the case of heavy (e.g. high clay content) soils.

[0006] DE 102010000527 and US 2007/245939 each disclose a seed sowing apparatus in
accordance with the pre-characterising portion of claim 1.

[0007] The present inventor has identified the need for an improved seed sowing device
capable of operating in adverse soil conditions.

[0008] In accordance with a first aspect of the present invention, there is provided a seed
sowing apparatus as defined in claim 1.

[0009] In this way, seed sowing apparatus (e.g. a seed drill) is provided which is capable of
sowing seed in saturated heavy soil during periods when conventional seed drills utilizing a
roller or wheel levelling device to perform soil closing of seeded trenches would be unsuitable
for use.

[0010] Typically each seeded trench is closed by a respective unseeded trench forming soil
deflection member, but in the case of apparatus with multiple rows of seeding units, a seeded
trench formed by the seeding unit of a leading row may be closed by a seeding unit of a trailing
row (i.e. with only the seeded trenches formed by the trailing row of seeding units being closed
by the unseeded trench forming soil deflection members).

[0011] In one embodiment the seed sowing apparatus is configured to function without any soil
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levelling device (e.g. no roller or wheels in line with the soil opening members). In this way, the
unseeded trenches formed by the trailing solil closing stage are left open.

[0012] In one embodiment, the seed sowing apparatus is rollerless.

[0013] In one embodiment, the seed sowing apparatus is wheelless (or at least there are no
wheels in line with the soil opening members).

[0014] In one embodiment, the seed sowing apparatus is configured to be towed or pushed by
a vehicle (e.g. by a tractor or the like). In one embodiment, the frame is configured to be
attached to a tractor hitch (e.g. 3-point hitch).

[0015] In one embodiment, the plurality of seeding units are provided in at least first and
second longitudinally-spaced rows (e.g. leading and trailing rows).

[0016] In one embodiment, each soil deflection member is associated with a pair of seeding
units. In one embodiment, the soil deflection member is positioned laterally between the pair of
seeding units.

[0017] In one embodiment, the seeding units of each pair are longitudinally spaced from one
another (e.g. a leading seeding unit of the pair is located in the first row and a trailing seeding
unit of the pair is located in the second row).

[0018] In one embodiment each pair of seeding units is longitudinally offset relative to a
neighbouring pair.

[0019] In one embodiment, each soil deflection member is longitudinally offset relative to a
neighbouring soil deflection member.

[0020] In one embodiment, each soil opening member comprises a seed drilling tine.

[0021] In one embodiment, each soil deflection member comprises a trailing soil opening
member. Since no seeds are delivered by the soil closing stage each trailing soil opening
member will not be operative to receive seeds from the/any seed source.

[0022] In one embodiment, each trailing soil opening member comprises a seed drilling tine.

[0023] In one embodiment, each soil opening member is set to a first depth and the associated
soil deflection member is set to a second depth (e.g. relative to a central axis of the frame). In
one embodiment, the first depth is greater than the second depth (e.g. over 50% greater).

[0024] In one embodiment, the depth of each soil opening member and/or associated soil
deflection member is adjustable (e.g. independently adjustable). For example, the depth of
each member may be adjusted by lowering or raising the member relative to the frame.
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[0025] In one embodiment, the frame orientation is adjustable relative to a device
pulling/pushing the frame (e.g. tractor).

[0026] In one embodiment, the depth relative to the device is variable.

[0027] In one embodiment, the tilt (e.g. height of a leading part of the frame relative to trailing
part of the frame) is adjustable.

[0028] In one embodiment, the trailing soil opening member is associated with a pest control
composition delivery device (e.g. slug pellet delivery device). In this way, unwanted pests may
be lured into the open unseeded trenches and away from the adjacent closed seeded
trenches.

[0029] In accordance with a second aspect of the present invention, there is provided a
method of sowing seed as defined in claim 11.

[0030] In one embodiment, the step of subsequently forming the unseeded soil displacement
trench sections comprises forming the unseeded soil displacement trench sections between
adjacent pairs of seeded trench sections.

[0031] In one embodiment, the step of forming the plurality of seeded trench sections is
performed with longitudinally spaced sections of seeded trench and unseeded soil
displacement trench being formed simultaneously by the seed sowing device.

[0032] In one embodiment, the method further comprises depositing a pest control
composition (e.g. slug pellets or the like) into the unseeded soil displacement trench. In one
embodiment, the pest control composition is deposited by a pest control composition delivery
device provided on the seed sowing device (e.g. with the depositing step occurring as the
unseeded soil displacement trench is formed).

[0033] In one embodiment, the method includes leaving the unseeded soil displacement
trench sections open to the environment (e.g. with no soil covering or soil levelling step
subsequent to the step of forming the unseeded soil displacement trench sections).

[0034] In one embodiment, the seed sowing device comprises seed sowing apparatus in
accordance with any embodiment of the first aspect of the present invention.

[0035] In one embodiment, the soil opening member comprises a first soil engaging part and a
second soil engaging part supported by the first soil engaging part, the second soil engaging
part defining a leading forward facing soil engagement surface and the first soil engaging part
defining a trailing forward facing soil engagement surface.

[0036] In one embodiment, one or more of the leading forward-facing soil engagement surface
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and the trailing forward-facing soil engagement surface extends substantially perpendicular to
the forward direction.

[0037] In one embodiment, the second soil engaging part is positioned wholly or substantially
in advance of the first soil engaging part (e.g. mounted to a front face of the first soil engaging
part).

[0038] In one embodiment, the first soil engaging part has a width (e.g. an effective width) in
the direction of travel greater than a width (e.g. an effective width) of the second soil engaging
part. For example, the first soil engaging part may have a width (e.g. effective width) in the
direction of travel that is at least twice the width (e.g. effective width) of the second soil
engaging part.

[0039] In one embodiment, the first soil engaging part comprises a tine (e.g. leg tine).

[0040] In one embodiment, the second soil engaging part comprises a blade (e.g. seed drilling
tine blade).

[0041] In one embodiment, the second soil engaging part projects beyond (e.g. substantially
beyond) a lower edge of the first soil engaging part to form a leading trench. In this way, the
second soil engaging part will penetrate deeper into the soil to form a relatively deep but
typically narrow trench.

[0042] In one embodiment, the soil opener further comprises at least one soil deflection
member (e.g. provided on or as part of the first soil engaging part) configured to deflect soil
towards a leading trench formed by the second soil engaging part (e.g. to cover the leading
trench). In this way, small seeds may be discouraged from falling into the leading trench (which
is deeper than the wider trench formed by the second soil engaging part).

[0043] In one embodiment, the at least one soil deflection member (or soil displacement
member) is laterally spaced from the second soil engaging part (e.g. with a gap being visible
therebetween when viewed from the front).

[0044] In one embodiment, the at least one soil deflection member is substantially aligned with
the forward direction.

[0045] In one embodiment the at least one soil deflection member is inclined relative to the
forward direction (e.g. for an increased soil deflection action). The at least one soil deflection

member may be laterally or vertically inclined.

[0046] In one embodiment, the at least one soil deflection member comprises a pair of soil
deflection members provided on apposed lateral sides of the second soil engaging part.

[0047] In one embodiment, the soil opener further comprises at least one soil lifting member
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(e.g. provided on or as part of the second soil engaging part).

[0048] In one embodiment, the soil lifting member comprises a soil deflection surface angled to
encourage upward displacement of soil.

[0049] In one embodiment, the at least one soil lifting member comprises a pair of soil
deflection surfaces provided on apposed lateral sides of the second soil engaging part.

[0050] In one embodiment, the soil opener further comprises a seed delivery outlet (e.g.
mounted to the first soil engaging member or to a further support), the seed delivery outlet
comprising an upper body section for connection to a seed delivery hose and a lower body
section defining an exit aperture for releasing seed.

[0051] In one embodiment, the lower body section has a restricted width in the direction of
travel relative to the upper body section.

[0052] In one embodiment, the lower body section is substantially concealed from view by the
first soil engaging part when viewed from the front.

[0053] In one embodiment, the upper body section is substantially tubular.

[0054] In one embodiment, the lower body section has a width in the direction of travel that is
smaller than a width of the upper body section (e.g. tapered end).

[0055] In one embodiment, the lower body section has a (e.g. tapered) flattened tubular form
(e.g. formed by compressing an end portion of a length of tubing).

[0056] In one embodiment, the exit aperture is inclined (e.g. relative to horizontal) such that a
leading part of the exit aperture is lower than a trailing part of the exit aperture.

[0057] In one embodiment, the exit aperture is inclined by 40-70° (e.g. substantially 60°).

[0058] In the case of a soil opener comprising at least one soil deflection member (e.g.
provided on or as part of the first soil engaging part), the at least one soil deflection member
may be configured to deflect seed as the seed exits the seed delivery outlet. For example, the
soil deflection member may substantially extend along a full length of the seed delivery outlet
(e.g. full length in the direction of travel).

[0059] In one embodiment, the soil opener further comprises at least one laterally extending
soil engagement member (e.g. pair of laterally extending soil engagement members). Typically
the at least one laterally extending soil engagement member is mounted to the first soil
engaging part, although mounting to the second soil engaging part is also possible. In one
embodiment, the at least one laterally extending soil engagement member protrudes laterally
beyond a lateral side of the first soil engaging part.
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[0060] In one embodiment, the at least one laterally extending soil engagement member is
elongate.

[0061] In one embodiment, the at least one laterally extending soil engagement member is
removably received by an aperture (e.g. bolt hole) in the first soil engaging part.

[0062] In one embodiment, the at least one laterally extending soil engagement member is
connected (e.g. welded) to the first soil engaging part (e.g. to an underside thereof).

[0063] In one embodiment, the at least one laterally extending soil engagement member is
supported by said at least one soil deflection member. For example, the at least one laterally
extending soil engagement member may be supported by a pair of laterally spaced soil
deflection members (e.g. with the pair of laterally spaced soil deflection members being
connected to an underside of the first soil engaging part).

[0064] In one embodiment, the at least one laterally extending soil engagement member
extends beyond opposed lateral sides of the first soil engaging part.

[0065] In one embodiment, one or more of the first and second soil engaging parts comprises
a wear-resistant outer layer (e.g. wear-resistant plate attached thereto). For example, a wear-
resistant outer layer may be provided comprising tungsten (e.g. tungsten carbide or tungsten
carbide composite material such as Ferobide™).

[0066] In one embodiment, a wear-resistant outer layer (e.g. wear-resistant plate) is provided
on a front face of the second soil engaging part (e.g. to form the or part of the leading
forwarding facing soil engagement surface).

[0067] In one embodiment, a wear-resistant outer layer (e.g. wear-resistant plate) is provided
on lateral sides of the first soil engaging part.

[0068] In one embodiment, the soil opening member is mountable to the support in one of a
plurality of different height positions relative to the support (e.g. by means of a vertically
extending series of apertures provided in the first soil engaging part).

[0069] In one embodiment, the soil opening member is resiliently mounted to the support. In
one embodiment, the soil opening member is configured to transfer an impact force to a
resilient member (e.g. rubber pad). In this way, the soil opening member may be provided with
a degree of impact protection.

[0070] In one embodiment, the support is operative to hold the soil opening member in an
inoperative (i.e. non ground engaging/retracted) position in the event that the soil opening
member becomes operatively detached from the support (e.g. as a result of a heavy impact).
In one embodiment, the inoperative position is an inoperative inclined position.
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[0071] In one embodiment, the support is operative to trap the soil opening member in the
inoperative position (e.g. with the support and soil opening member having cooperating parts
that prevent separation of the soil opening member from the support).

[0072] Embodiments of the present invention will now be described by way of example with
reference to the accompanying drawings in which:

Figure 1 is a schematic perspective rear view of a seed drill device in accordance with an
embodiment of the present invention shown mounted to a rear of a tractor;

Figure 2 is a schematic perspective side view of the seed drill device of Figure 1;

Figure 3 is a schematic plan view of the frame of the seed drill device of Figure 1 illustrating
operation of the device in use;

Figure 4 is a schematic side view of the frame of seed drill device of Figure 1;

Figure 5 is a schematic side view of a soil opener of the seed drill device of Figure 1;
Figure 6A is a schematic rear view of the soil opener of Figure 5 in a first configuration;
Figure 6B is a schematic rear view of the soil opener of Figure 5 is a second configuration;

Figure 7 is a schematic perspective side view of an alternative soil opener including a soil
displacement member for use in the seed drill device of Figure 1;

Figures 7A and 7B are schematic views of trenches formed by the soil opener of Figure 7 with
and without the soil displacement member;

Figure 8 is a schematic front view of a further soil opener in accordance with another
embodiment of the present invention for use in the seed drill device of Figure 1;

Figure 9 is a schematic underside view of the soil opener of Figure 8;

Figure 10 is a schematic perspective side view of a combined soil opener/soil closer;

Figure 11 is a schematic underside view of the combined soil opener/soil closer of Figure 10;
Figure 12 is a schematic rear view of the combined soil opener/soil closer of Figure 10;

Figure 13Ais a schematic front view of a soil opener including a soil displacement member in
accordance with a yet further embodiment for use in the seed drill device of Figure 1;

Figure 13B is a schematic rear view of the soil opener of Figure 13A;
Figure 13C is a schematic side view of the soil opener of Figure 13A;
Figure 13D is a schematic view of a trench formed by the soil opener of Figure 13A;

Figure 14 is a schematic perspective side view of a yet further alternative soil opener including
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a blade-mounted soil displacement member for use in the seed drill device of Figure 1;

Figure 15 is a schematic perspective view illustrating a technique for mounting blade support
tines to the frame of the seed drill device of Figure 1;

Figure 16A is a schematic perspective side view of a yet further alternative soil opener
including an enhanced soil displacement member for use in the seed drill device of Figure 1;

Figure 16B is a schematic rear view of the soil opener of Figure 16A;
Figure 16C is an underside view of the soil opener of Figure 16A,

Figure 17A is a schematic plan view showing a first soil opening/soil closing arrangement
suitable for use in the seed drill device of Figure 1;

Figure 17B is a schematic plan view showing a second soil opening/soil closing arrangement
suitable for use with the seed drill device of Figure 1;

Figure 18A is a schematic perspective side view of a first enhanced blade for use in the seed
drill device of Figure 1;

Figure 18B is a schematic perspective side view of a second enhanced blade for use in the see
drill device of Figure 1;

Figure 19 is a schematic view of a bracket for mounting blade support tines to the frame of the
seed drill device of Figure 1;

Figure 20A is a schematic view illustrating the bracket of Figure 19 in normal use supporting a
blade support tine; and

Figure 20B is a schematic view illustrating the bracket of Figure 19 supporting a blade support
tine after impact with a stone.

Figures 1 and 2 show a seed drill device 10 for mounting to a tractor 20 equipped with a rear
three-point linkage system 22.

[0073] Seed drill device 10 comprises a frame 30 defining a leading part 30A supporting a soil
opening stage 40, a trailing part 30B supporting a soil closing stage 50 spaced rearwardly from
the soil opening stage 40 and a tractor connector assembly 31. As illustrated most clearly in
Figure 3, frame 30 includes a laterally extending front bar 32A, a laterally extending centre bar
32B and a laterally extending rear bar 32C, each connected at opposed lateral ends to
longitudinally extending side bars 32D, 32E.

[0074] Soil opening stage 40 comprises a plurality of rows 42A-D of laterally spaced seeding
units 42 each comprising a soil opening tine 43 comprising a blade 44 mounted on a blade
support tine 45 and associated with a respective seed delivery outlet 46 (also mounted on
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blade support tine 45) and connected in a conventional manner via a flexible hose 48 to a
metered seed source 100 (for simplicity shown in Figure 4 only). As illustrated, rows 42A and
42B are respectively provided on the front and rear of front bar 32A of frame 30 whilst rows
42C and 42D are respectively provided on the front and rear of centre bar 32B of frame 30.

[0075] Soil closing stage 50 comprises a plurality of rows 52A, 52B of laterally spaced trailing
soil opening tines 53 (each comprising a blade 54 mounted on a blade support tine 55) each
associated with a respective pair of seeding units 42. As illustrated, rows 52A and 52B are
respectively provided on the front and rear of rear bar 42C.

[0076] This staggered arrangement of seeding units 42 and trailing soil opening tines 53 is
configured to utilise space on the frame as efficiently as possible whilst minimising unwanted
interference between neighbouring seeding units 42/neighbouring tines 53.

[0077] Each of the soil opening blades 44, 54 are held in position by means support brackets
60 bolted to frame 30 which in turn are connected to blade support tines 45, 55 via pairs of
bolts 62A, 62B. Independent height adjustment of soil opening blades 44, 54 relative to frame
30 is achieved by relocating pairs of bolts 62A, 62B to a different pair of a series of apertures
45A, 55A formed in an upper section of blade support tines 45, 55.

[0078] As illustrated in Figure 3, each soil opening tine 43 of the plurality of seeding units 42 is
configured to form in combination with its associated seed delivery outlet 46 a respective
seeded trench 70 in the ground when seed drill device 10 is driven through soil in a forward
direction of travel "D". In contrast, each trailing soil opening tine 53 (which is not associated
with a seed delivery outlet as it is part of the trailing soil closing stage 50) is configured to form
an unseeded trench 80 between and laterally spaced from the seeded trenches 70 of each
respective pair of seeding units 42. In accordance with the technique of the present invention,
the spacing of the laterally spaced trenches 70, 80 is selected to be close enough to enable
soil displaced during the formation of unseeded trenches 80 to be directed as part of the
natural trench-forming action toward the neighbouring seeded trench 70 whereby seeded
trenches 70 are substantially covered by soil lifted and displaced laterally by trailing soil
opening tines 53.

[0079] As illustrated in Figure 4, the depth of soil opening blades 44 relative to trailing soil
opening blades 54 may be set so that the trailing soil opening blades 54 are set to a shallower
depth relative to their tine supports 55 than soil opening blades 44. The precise relationship
between the depth of blades 44 and 54 may depend upon soil conditions. Additional control
including may be achieved by varying the position of blade support tines 45, 55 relative to
frame 30 or by varying the orientation of frame 30 relative to tractor 20 by lowering, raising or
pivoting frame 20 via rear three-point linkage system 22.

[0080] In the specific illustrated example, frame 20 is 3m wide there are eighteen soil opening
tines 43 and nine trailing soil opening tines 53 (it is noted that these tines 53 may be referred
to as "soil closing” tines by virtue of their operation to close seeded trenches 70). Blade
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support tines 45, 55 are 25 mm wide by 70mm deep by 750mm high. Each blade 44, 54 is
formed by a 10mm stainless steel cutting blade (e.g. tungsten Ferobide™ steel) welded on the
front of the tine support. A length of blade around 100mm long protrudes from blade support
tines 45. In contrast, the length of blade protruding from blade support tines 55 is typically
much smaller, say 30-60mm in length (trailing soil opening blades 54 are mounted further up
the leg with less over hang so that blade support tines 55 can be put deeper into the ground to
achieve a greater deflection of soil toward the seeded trenches 70). Blade support tines 45, 55
are largely protected from soil abrasion as soil flows off blades 44, 54 and around blade
support tines 45, 55. Blade support tines 45 are spaced (in a staggered four line formation
using front and back mountings on the two front frame beams). Tines blades 44 are laterally
spaced by a distance of around approximately 145mm. Tines blades 54 sit substantially
equidistant between each pair of tines blades 44, thus around 72.5mm away. Typically this is
close enough to flow the soil back onto the seeded trench 70 thereby closing the seeded
trench securely around the deposited seed without unduly inverting the soil.

[0081] Optional depth control wheels (not shown) may be fitted at the rear of frame 30. In the
case that the drill device includes depth control wheels, the device may be configured to allow
the depth control wheels to be taken off to allow drilling in very sticky conditions. If large
tractor-type tyres are used to provide depth control (say 2 x 1m diameter rubber tractor tyres)
then almost no wet soil will stick to the flexing tyre. Then the front seeding tines 43 of the drill
can be altered for depth simply by lowering the draught depth by lowering or raising the three
point linkage on the tractor. The depth of trailing tines 53 would be changed by a smaller
degree since they are closer to the fulcrum provided by the large rear wheels. If additional
depth adjustment is needed at the rear then the rear depth control tyres can be deflated
slightly or blade support tines 55 can be lowered using the bolt hole adjustments.

[0082] Whilst it is conceivable that some form of soil levelling device may be included as part of
the seed drill device 10 (e.g. for use in dry conditions or light soil), in the embodiment as
illustrated the seed drill device 10 is without any form of soil levelling device (e.g. it is a
rollerless device with only soil opening tines 43, 53 and any optional depth control wheels
spaced from the trenches making contact with the ground). Accordingly, a field processed by
seed drill device 10 will be left with a series of open seedless trenches 80. Advantageously,
these open seedless trenches 80 may in one embodiment be used to depositing a pest control
composition (e.g. slug pellets or the like). Typically the pest control composition is deposited by
a pest control composition delivery device provided on seed drill device 10 (e.g. with the
depositing step occurring as the seedless soil displacement trench 80 is formed in a manner
similar to the depositing of seeds into trenches 70). Furthermore, the seed drill device 10 may
alleviate frost heave (when the ground surface freezes and it expands and rises up like an arch
over the roots of the seedlings thus snapping the leaves off the rots, a common problem with
fine seed beds) since advantageously the open seedless trenches may act as expansion joints.

[0083] Whilst the seed drill device 10 of the present invention is intended for direct drilling in all
soil types, the device will additionally drill in ploughed or cultivated soils. Advantageously the
drill device of the present invention drills equally well or better in the worst drilling conditions
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because it uses the fluid movement of soil flow rather than disruption of the soil allowing the
drill to work in heavy wet clay where no conventional drill can drill. Accordingly, whereas the
limitations of conventional drills require drilling to be carried out early in the dry part of the
season before weeds such as black grass have germinated (which is a major problem since
currently the only way to kill resistant black grass is to germinate it on the field and then spray it
with weed killer prior to drilling the actual crop), the seed drill of the present invention allows
the farmer to leave the drilling until late in the autumn and confidently expect to drill all his
crops after the previous crop weeds have been germinated and sprayed off but still within the
optimal yield drilling date range.

[0084] In summary, the seed drill device 10 of the present invention may advantageously be
suitable for drilling all seed sizes, at all depths, in all soil types and in all conditions.

[0085] As illustrated in Figure 5, each seeding unit 42 comprises a soil opening tine 43
comprising a soil opening blade 44 defining a leading forward facing soil engagement surface
44A and a blade support tine 45 defining a trailing forward facing soil engagement surface 45A
with chamfered edges 45B. Each seed delivery outlet 46 is mounted on the rear of its
respective blade support tine 45.

[0086] Seed delivery outlet 46 comprises an upper tubular body section 46A for connection to
a seed delivery hose and a compressed lower body section 46B defining an inclined exit
aperture 46C for releasing seed. In the case of a soil closing unit, seed delivery outlet 46 would
be omitted.

[0087] In this embodiment, seed delivery outlet 46 is formed from a length of steel tubing
having an end that is first cut at angle to form the inclined exit aperture 46C and then
compressed (e.g. in a vice) to form an end section with a flattened tubular form. Seed delivery
outlet 46 is then welded to the rear of blade support tine 45. The narrowing of the tube at the
exit aperture 46C assists in reducing abrasion and allows the exit aperture 46C to be mounted
in a preferred orientation whilst upper body section 46A sits proud of blade support tine 45 to
allow space for a seed hopper hose to be fitted around upper body section. The arrangement
of the tube coming to the end of the blade support tine 45 and the soil opening blade 44
mounted on the front has been found to provide an advantage in cost, simplicity and seed
delivery to the correct depth.

[0088] Typically seed delivery outlet 46 has a width when viewed in the direction of travel that
is less than a corresponding with of blade support tine 45 so that seed delivery outlet 46 is
concealed from view when seeding unit 42 is viewed from the front.

[0089] Seed delivery outlet 46 is typically of a size that can take all sized seeds from oilseed
rape to beans. The front edge of the blade support tines 45 are typically chamfered to reduce
soil interruption at front of tine. Each blade 44 must typically be narrow enough to keep soil
interruption to a minimum but strong enough to put a slot (typically around 4 inches) beneath
the seed for air and drainage and rooting provisions.
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[0090] As show in Figure 5, blade support tine 45 additionally includes upper and lower bolt
holes 45C configured to receive a bolt 105 therethrough (the bolt being held in place by nuts
106A, 106B) to form optional side tines as shown in Figure 6A. Alternatively, optional side tines
may be formed by permanently welding a bar 105' to an underside of blade support tine 45 as
illustrated in Figure 6B. These side tines, which may equally be formed on trailing blade
support tines 55, may act to increase ground heave and interruption deeper in the soil.

[0091] As illustrated in Figure 7A, each trench 70 formed by seeding unit 42 comprises a
leading trench portion 70A (deep rooting trench) formed by leading soil opening blade 44 and
a main trench portion 70B formed by trailing blade support tine 45. As soil opening blade 44
projects further into the ground leading trench portion 70A is deeper than main trench portion
70B. This two stage width opening allows for strength down the tine length but narrows to
10mm at the blade to form a soil opening tine that is both narrow enough and strong enough
over a long enough leg so that straw, soil, etc. can pass easily under the frame without
blocking up.

[0092] As illustrated, the wider blade support tine 45 being flush with seed delivery depth
leaves a small "seed terrace” above the leading trench portion 70A giving the correct drilling
depth which can be varied by adjusting the legs or the machines depth adjustments or the
tractors hydraulics to place seed in the ground up to 6 inches (15.20 cm) deep for maize, 4
inches (10.1 cm) for beans, 2 inches (5 cm) for cereals or 1 inch (2.5 cm) for oilseed rape and
other small seeds.

[0093] Figure 7 shows an alternative seeding unit 42' for use in seed drill device 10 comprising
a soil opening tine 43" with a soil opening blade 44' defining a leading forward facing soil
engagement surface 44A" mounted to the front of a blade support tine 45' which defines a
trailing forward facing soil engagement surface 45A'. An associated seed delivery outlet 46’ is
mounted on the rear of blade support tine 45'. Seed delivery outlet 46' comprises an upper
tubular body section 46A’ for connection to a seed delivery hose and a compressed lower body
section 46B' defining an inclined exit aperture 46C' for releasing seed. In the case of a soil
closing unit, seed delivery outlet 46' would be omitted. Seeding unit 42' differs from seeding
unit 42 by further comprising a soil displacement blade member 110 mounted on an underside
of blade support tine 45'. In this embodiment, soil displacement blade member 110 is inclined
relative to vertical so as to encourage soil deflection in one particular direction.

[0094] As illustrated in Figure 7B, soil displacement blade member 110 acts to deflect soil
towards a leading trench part 70A' of trench 70 formed by soil opening blade 44' in order to
form a bridge of soil 72 to cover the leading trench part 70A'. Advantageously, the soil
deflection action of soil displacement blade member 110 may help to prevent small seeds such
as oilseed rape from falling into the leading trench 70A" which may be too deep for optimal
growth.

[0095] Figures 8 and 9 show a yet further alternative seeding unit 42" for use in seed drill
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device 10 comprising a soil opening tine 43" including a soil opening blade 44" mounted to the
front of a blade support tine 45" and an associated seed delivery outlet 46" mounted on the
rear of blade support tine 45". Seed delivery outlet 46" comprises an upper tubular body
section 46A" for connection to a seed delivery hose and a compressed lower body section
46B" defining an inclined exit aperture 46C" for releasing seed. In the case of a soil closing
unit, seed delivery outlet 46" would be omitted. Seeding unit 42" differs from seeding unit 42’
by further comprising a pair of laterally spaced soil displacement blade members 110A, 110B
mounted on an underside of blade support tine 45" on apposed lateral sides of soil opening
blade 44"

[0096] As illustrated, each soil deflection blade member 110A, 110B is substantially aligned
with the forward direction and laterally spaced from soil opening blade 44" (e.g. with a gap
being visible therebetween when viewed from the front). Alternatively, one or more of the soil
deflection blades may be replaced by a laterally inclined soil deflection blade 110" as illustrated
in Figure 9 in order to increase soil deflection.

[0097] Seeding unit 42" additionally comprises a wear-resistant front plate 130 welded to
leading forward facing soil engagement surface 44A" of soil opening blade 44" and wear-
resistant side plates 132A, 132B welded to lateral side faces of blade support tine 45". Wear-
resistant plates 130, 132A, 132B may be formed from a tungsten carbide composite material
such as Ferobide™ manufactured by Tenmat Ltd, Manchester, United Kingdom.

[0098] Figures 10-12 shows a combined soil opener/soil closer 140 for use in an alternative
seed drill device to the device of Figures 1-4. Combined soil opener/soil closer 140 comprises
a seeding unit 142 comprising a soil opening tine 143 comprising a soil opening blade 144
defining a leading forward facing soil engagement surface 144A and a blade support tine 145
defining a trailing forward facing soil engagement surface 145A. A seed delivery outlet 146
comprising an upper tubular body section 146A for connection to a seed delivery hose and a
compressed lower body section 146B defining an inclined exit aperture 146C for releasing
seed is mounted to the rear of blade support tine 145.

[0099] Combined soil opener/soil closer 140 further comprises: a pair of laterally spaced soil
displacement blade members 210A, 210B welded on an underside of blade support tine 145
and configured to deflect soil towards a leading trench part formed by soil opening blade 144 in
order to cover the leading trench part; and a pair of laterally spaced trailing soil closing blade
members 220A, 220B welded to lateral sides of blade support tine 145 configured to deflect
soil towards a main seed trench formed by blade support tine 145.

[0100] As illustrated in Figure 10, each trailing soil closing blade member 220A, 220B is swept
rearwardly to define a forward facing soil closing engagement surface 222 inclined relative to
horizontal and having a bottom portion 222A positioned rearwardly of at least a leading portion
of the exit aperture 146C with a soil flow gap 222B being formed between each trailing soil
closing blade member and blade support tine 145. In this way, the soil closing action provided
by the trailing soil closing blade members 220A, 220B will act to close the main seed trench
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after the depositing of seed via the seed delivery outlet 146.

[0101] As shown in Figure 11, soil deflection blade member 210A is substantially aligned with
the forward direction and laterally spaced from soil opening blade 144. In contrast, soil
deflection blade member 210B is laterally inclined in order to provide increased soil deflection
in one direction.

[0102] Advantageously, the combined soil opener/soil closer 140 both opens and closes the
soil during seed delivery thereby potentially obviating the need for a subsequent soil closing
stage.

[0103] Figures 13A-C show an alternative seeding unit 42" for use in seed drill device 10
comprising a soil opening tine 43™ including a soil opening blade 44" defining a leading
forward facing soil engagement surface 44A™" mounted to the front of a blade support tine 45™
which defines a trailing forward facing soil engagement surface 45A™. An associated seed
delivery outlet 46" is mounted on the rear of blade support tine 45™. Seed delivery outlet 46™
comprises an upper tubular body section 46A™ for connection to a seed delivery hose and a
compressed lower body section 46B" defining an inclined exit aperture 46C' for releasing
seed. In the case of a soil closing unit, seed delivery outlet 46" would be omitted. Seeding unit
42" differs from seeding units 42 by further comprising a pair of laterally spaced soil
displacement blade members 110" mounted on an underside of blade support tine 45™ and
supporting a horizontal tine blade 250 extending laterally beyond lateral sides of blade support
tine 45™. The lateral spacing of soil displacement blade members 110" acts to form a flow
aperture for allowing soil to flow between a central portion of horizontal tine blade 250 and the
underside of blade support tine 45",

[0104] As illustrated in Figure 13D, soil displacement blade member 110" acts to deflect soil
towards a leading trench part 70A" of trench 70" formed by soil opening blade 44™ in order to
form a bridge of soil 72' to cover the leading trench part 70A". At the same time, horizontal tine
blade 250 acts to form laterally extending rooting corridors 70C in heavy clay soil for
encouraging lateral rooting and opens up soil to improve rooting in all soil types.

[0105] Figure 14 shows an alternative seeding unit 42" for use in seed drill device 10
comprising a soil opening tine 43" including a soil opening blade 44" defining a leading
forward facing soil engagement surface 44A"" mounted to the front of a blade support tine
45"" which defines a trailing forward facing soil engagement surface 45A™, and soil
displacement blade member 110" mounted on an underside of blade support tine 45™'. An
associated seed delivery outlet 46"" mounted on the rear of blade support tine 45™. Seed
delivery outlet 46"" comprises an upper tubular body section 46A™" for connection to a seed
delivery hose and a compressed lower body section 46B™ defining an inclined exit aperture
46C"" for releasing seed. In the case of a soil closing unit, seed delivery outlet 46™" would be
omitted. Seeding unit 42"" differs from previously described units in that soil opening blade
44™ includes a pointed leading profile 90 at its base and by the inclusion of a soil lifting
member (or "lifting wing") 200 defining a pair of laterally spaced, laterally extending soil lifting
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surfaces 202A, 202B operative to lift/assist breakup of the soil.

[0106] Figure 15 illustrates a technique for mounting blade support tines 45, 55 to frame 30 of
seed drill device 10 of Figure 1 using a modified bracket 60' comprises a body formed by a pair
of spaced plates and configured to receive a resilient rubber impact block 210 between the
frame 30 and blade support tines 45, 55. As illustrated, blade support tines 45, 55 are bolted in
position by a single bolt 62A"' extending through an upper aperture 63A in bracket 60’ and
through an aperture 45A, 55A in blade support tines 45, 55. Similarly, rubber impact block 210
is bolted in position via a second upper aperture 63B by a single bolt 62B'. In use, this
arrangement allows blade support tines 45, 55 to flex rubber impact block 210 in the event of
an impact (e.g. striking of a stone) in order to protect blade support tines 45, 55 from
breakage. Advantageously, the arrangement may be readily modified for use in the reverse
direction or on the back of a frame member as opposed to a front frame mounting by moving
both bolts 62A, 62B from first and second upper apertures 63A, 63B to engage a pair of lower
apertures 63C, 63D provided on bracket 60'.

[0107] Figures 16A-C show an alternative seeding unit 42" for use in seed drill device 10
comprising a soil opening tine 43" including a soil opening blade 44™" mounted to the front of
a blade support tine 45™". Soil opening blade 44"" defines a leading forward facing soil
engagement surface 44A™" which defines a trailing forward facing soil engagement surface 45
A"". An associated seed delivery outlet 46" mounted on the rear of blade support tine 45™".
Seed delivery outlet 46" comprises an upper tubular body section 46A"" for connection to a
seed delivery hose and a compressed lower body section 46B"" defining an inclined exit
aperture 46C"" for releasing seed. In the case of a soil closing unit, seed delivery outlet 46"
would be omitted.

[0108] Soil opening blade 44" includes a pointed leading profile 90" at its base and a soil
lifting member (or "lifting wing™) 200" defining a pair of laterally spaced, laterally extending soil
lifting surfaces 202A", 202B' operative to lift/assist breakup of the soil.

[0109] Seeding unit 42™" additionally comprises a laterally inclined combined soil
displacement/seed deflection blade member 300 mounted on an underside of blade support
tine 45™, the combined soil displacement/seed deflection blade member 300 comprising a
leading soil displacement part 302 and a trailing soil displacement/seed deflection part 304
extending along the full length of exit aperture 46C'"". The combined soil displacement/seed
deflection blade member 300 is angled so that the trailing soil displacement/seed deflection
part 304 passes under a central part of exit aperture 46C"" so as to direct the falling seed
towards the walls of the seed trench and additionally acts to press a proportion of the seed into
an upper part of the trench wall. This side press action acts to reduce the likelihood of seed
falling down too deeply into the trench where it would be too deep to emerge.

[0110] Figure 17Aillustrates a first soil opening/soil closing arrangement suitable for use in the
seed drill device of Figure 1 comprising an opening stage 40' incorporating seeding units 42'"
(for simplicity only soil opening blade 44™" and soil lifting surfaces 202A', 202B' of soil lifting
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member 200' are shown) and a closing stage 50' comprising a blade 44" without a soil lifting
member 200'. As illustrated, the soil lifting surfaces are provided on both sides of the
staggered soil opening blades forming the opening stage 40'.

[0111] Figure 17B illustrates a second soil opening/soil closing arrangement suitable for use in
the see drill device of Figure 1 comprising an opening stage 40" and a closing stage 50".
Opening stage 40" differs from opening stage 40' in that soil lifting surfaces are provided on
only the outside of the staggered soil opening blades 44" so that the soil in between the soil
opening blades 44" remains tightly packed. However, the blade 44" of the closing stage 50'
is now provided with soil lifting surfaces 202A", 202B' on both sides.

[0112] Figure 18A shows a first enhanced soil opening blade 400 for use in the soil
opening/soil closing stages of the seed drill device of Figure 1. Soil opening blade 400
comprises a blade body 402 configured to be connected to a blade support tine via bolts 404
including locking nuts 406. Blade body 402 defines a leading forward facing soil engagement
surface 410 and includes upper and lower inclined leading profiles 412A, 412B (enabling the
blade to be installed either way up on the blade support tine) having bevelled sharp edges
414A, 414B. Upper and lower inclined leading profiles 412A, 412B are spaced by a rounded
vertical middle section 416 intended to deflect trash lifted from the field surface. Soil opening
blade 400 has mounted thereon first and second soil lifting members (or "lifting wing") 420A,
420B together defining a pair of laterally spaced, laterally extending soil lifting surfaces 422A,
422B operative to lift/assist breakup of the soil. Each soil lifting member 420A, 420B includes
an angled tungsten front plate 430 (typically set at an angle of 0-30°(e.g. 5-10°) from
horizontal).

[0113] Figure 18B shows a second enhanced soil opening blade 400' based on soil opening
blade 400 (features in common are labelled accordingly) further comprising a leading stubble
rake tine 450 mounted to rounded middle section 416' via a bracket 460 including a mounting
collar 462 with adjustable bolt 464. Leading stubble rake tine 450 may be formed from spring
steel and is configured to flick straw and trash out of the path of the blade body 402.

[0114] Figures 19 illustrates an alternative bracket 60" for mounting blade support tines 45, 55
to frame 30 of seed drill device 10 of Figure 1. Bracket 60" comprises a body 61 formed by a
pair of spaced plates 60A, 60B which together define a pair of upper apertures 63A’, 63B' and
a pair of lower apertures 63C', 63D' and a frame engaging portion 64 configured to be welded
to frame 30. As shown, plates 60A, 60B have an extended lower section supporting front and
rear lugs 65A, 65B welded in positioned between spaced plates 60A,60B.

[0115] As illustrated in Figure 20A, blade support tines 45, 55 are bolted in position (typically
using a pair of bolts 62A" extending through apertures 63A’, 63C'as illustrated in this example)
and a protruding tether bolt 66 is attached to an upper end of blade support tines 45,55 via
apertures 45A, 55A.

[0116] As shown in Figure 20B, should blade support tines 45, 55 break out (e.g. in the event
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of an impact such a significant stone strike causing bolts 62A" to break), front lug 65A acts to
catch blade support tines 45,55 as they pivot within bracket 60", and the combination of front
and rear lugs 65A, 65B together with tether bolt 66 operate to retain blade support tines 45, 55
in an inclined inoperative position in order to protect blade support tines 45, 55 from breakage.
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Patentkrav
1. Frgudsaningsanordning (10) omfattende:

en ramme (30), der definerer en forrest del (30A), der understgtter et jorddabningstrin (40),
og en bagerst del (30B), der understgtter et jordtillukningstrin (50) bag jordabningstrinnet (40),
hvor jordabningstrinnet (40) omfatter en flerhed af til siden adskilte udsaningsenheder (42), hvor
hver udsaningsenhed (42) omfatter et jordabningselement (43) forbundet med en tilsvarende
frpafgivelsesudgang (46), der er forbundet med en frgkilde, hvor hver udsaningsenhed (42) er
konfigureret il at danne en tilsvarende tilsaet rille i jorden, nar anordningen (10) i anvendelse
drives gennem jorden i en fremadgaende bevagelsesretning;

hvor jordtillukningstrinnet (50) omfatter en flerhed af til siden adskilte
jordafbgjningselementer (53), der hvert er forbundet med en tilsvarende af én af
udsaningsenhederne (42);

hvor hvert jordafbgjningselement (53) er adskilt til siden fra jordabningselementet (43)
af dets tilsvarende udsaningsenhed (42) og konfigureret til at afbgje jord mod den tilsaede rille
dannet af udsaningsenheden (42);

kendetegnet ved, at:

hvert jordafbgjningselement (53) er konfigureret til at danne en ikke-tilsaet rille, der er
adskilt til siden fra den tilsaede rille, der er dannet af dets tilsvarende udsaningsenhed (42) og
afbgjer jord, der er fjernet for at danne den ikke-tilsaede rille, mod den tilsaede rille, hvor hvert
jordafbgjningselement er tilstraekkeligt adskilt til siden til at danne den ikke-tilsaede rille adskilt
fra den tilsaede rille og er tilstreekkeligt teet adskilt, saledes at jord, der er flyttet under dannelse

af den ikke-tilsaede rille, i alt veesentligt deekker den tilsaede rille.

2. Frgudsaningsanordning (10) ifglge krav 1, hvor frgudsaningsanordningen (10) er

konfigureret til at fungere uden nogen jordnivelleringsanordning.
3. Frgudsaningsanordning (10) ifglge krav 1 eller krav 2, hvor hvert jordafbgjningselement
(53) er forbundet med et par udsaningsenheder (42) og er placeret til siden mellem parret af

udsaningsenheder (42).

4. Frgudsaningsanordning (10) ifglge krav 3, hvor hvert pars udsaningsenheder (42) er

adskilt i lengden fra hinanden.

5. Frgudsaningsanordning (10) ifglge et hvilket som helst af de foregaende krav, hvor hvert
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jordafbgjningselement (53) er forskudt pa langs i forhold til et tilstgdende jordafbgjningselement
(53).

6. Frgudsaningsanordning (10) ifglge et hvilket som helst af de foregaende krav, hvor hvert

jordafbgjningselement (53) omfatter et bagerst jordabningselement.

7. Frgudsaningsanordning (10) ifglge krav 6, hvor hvert jordabningselement (43) og/eller

hvert bagerst jordabningselement omfatter en boringsspids.

8. Frgudsaningsanordning (10) ifglge krav 6 eller krav 7, hvor det bagerste
jordabningselement er forbundet med en anordning til afgivelse af en sammensetning til

skadedyrsbekaempelse.

9. Frgudsaningsanordning (10) ifglge et hvilket som helst af de foregaende krav, hvor hvert
jordabningselement (43) er indstillet til en fgrste dybde og det tilhgrende jordafbgjningselement
(53) er indstillet til en anden dybde, hvor den fgrste dybde er stort er den anden dybde.

10. Frgudsaningsanordning (10) ifglge et hvilket som helst af de foregaende krav, hvor
dybden af hvert jordabningselement (43) og/eller forbundet jordafbgjningselement (53) kan

justeres.

11.  Fremgangsmade til frgudsaning omfattende:

dannelse af en flerhed af tilsaede rillesektioner i jord; og

efterfglgende dannelse stgdende op til hver tilsdet rillesektion af en ikke-tilsaet
jordforskydningsrillesektion, hvor den ikke-tilsaede jordforskydningsrillesektion placeres
saledes i forhold til den tilsaede rillesektion, at jord forskudt under dannelse af den ikke-tilsaede
jordforskydningsrillesektion deekker den tilstgdende tilsaede rillesektion;

hvor

trinnet med dannelse af flerheden af tilsdede rillesektioner udfgres af en forrest del af en
frgudsaningsenhed, og trinnet med efterfglgende dannelse af de ikke-tilsdede
jordforskydningsrillesektioner stgdende op til hver tilséet rillesektion udfgres af en bagerst del
af frgudsaningsenheden; og

froudsaningsenheden omfatter frgudsaningsanordningen (10) ifglge et hvilket som helst

af kravene 1-10.
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12. Fremgangsmade ifglge krav 11, hvor trinnet med efterfplgende dannelse af de ikke-
tilsdede  jordforskydningsrillesektioner ~ omfatter  dannelse af de  ikke-tilsaede

jordforskydningsrillesektioner mellem tilstgdende par af tilsaede rillesektioner.

13. Fremgangsmade ifglge krav 11 eller krav 12, hvor fremgangsmaden endvidere omfatter:
aflejring af en sammensatning til skadedyrsbekempelse i den ikke-tilsaede
jordforskydningsrille og/eller at efterlade de ikke-tilsaede jordforskydningsrillesektioner abne

for omgivelserne.
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