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(54) Title: GROUND OPENING DEVICE
(57) Abstract

A ground opening device intended for use with agri-
cultural apparatus is disclosed. The device has a rotatable
cutting element and a mounting means. The rotatable cutting
element has a cutting edge which forms a narrow groove in
the ground when the cutting element is rotated by a motor.
The cutting element is arranged such that its cutting edge
oscillates in two directions simultaneously: in a direction
substantially transverse to the groove being formed in the
ground and in a direction substantially vertical with respect
to the ground surface. The device also has an oscillating
ground compacting means of two leading wheels angled to-
wards one another and one trailing wheel; and depth control
means to adjust the height of the cutting element.
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WO 94/14312 PCT/NZ93/00131

GROUND OPENING DEVICE

Technical Field

This invention relates to a ground opening device.

More particularly the present invention relates to a ground
opening device which is primarily intended for use with
agricultural apparatus. The ground opening device forms a
channel in the ground, into which seeds and/or fertilizer/
pesticide, herbicide, nutrients or other substances can be
fed.

Background of Invention

Generally know ground opening devices may be mounted by a
machine (tractor) towable frame. A means of directing the
seeds or other material into the channel may be associated
with a ground opening device. A trailing press wheel for
closing the channel may also be provided. Often a tine
will follow the ground opening device to fully form or open
up the channel to accept seeds dropped therein by the seed
sowing mechanism.

Unfortunately known ground opening devices have some
disadvantages.

One disadvantage with existing ground opening devices is
the build up of "trash" around the cutting element or wheel
which forms the cutting element of the opening device.

This build up of trash can significantly inhibit correct
operation of the device as the build up can prevent the
cutting element from freely rotating as is required for
correct operation.
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It is known to provide mechanisms such as, for example,
scrapers to help avoid this problem. Scrapers may be
associated with the cutting element to remove or prevent
trash build up. While such scraper mechanisms have in part
been successful in moving trash build up away from the
cutting element, the scraper mechanisms themselves have,
over time, resulted in incorrect operation by, for example,
fouling with a bent or warped cutting element.

In addition, the construction and arrangement of known
ground opening devices is such that a clean cut in the
ground is not achieved. Associated with this failure to
provide a clean cut is the forcing by the cutting element
of trash into the channel. If this trash is not removed by
a following tine or similar device a friable seed bed is
not achieved. Furthermore the trash pushed into the
channel can result in seeds or other material fed into the
channel being forced out of the channel or not being placed
at the optimum depth within the channel.

Disclosure of the Invention

The object of the present invention is to provide a ground
opening device which goes some way in reducing these
disadvantages or which at least provides the public with a

useful choice.

In one aspect the invention comprises a ground opening
device including a rotatable cutting element having a
cutting edge and mounted on the device by a mounting means
so that the cutting edge is engagable with and cuts into
the ground, characterized in that the mounting means and
the rotatable cutting element are arranged to cause the
cutting edge to oscillate in a direction substantially
transverse to the groove being formed in the ground and
simultaneously in a direction substantially vertical with
respect to the ground surface.
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In a preferred form of the invention the rotatable cutting
element comprises a cutting element, wheel or similar
device and is mounted for free rotation on an axle or
shaft.

Preferably a driving means is coupled to the shaft.
Preferably the driving means causes the axle or shaft to be
driven with the direction of rotation contrary to the
direction in which the cutting element, wheel or similar
device would rotate if placed in contact with the ground
and drawn therealong during normal forward progress of
equipment incorporating the ground opening device.

The cutting element of the ground opening device may be
adapted to be attached by a shaft to a drag arm of a

vehicle such as a tractor.
The cutting element may be attached to a rotatable shaft.

The rotatable shaft may be constructed such that the axis
of the end of the shaft on which the cutting element is
secured is offset from the axis of the main body of the
shaft. The centre of the cutting element is therefore
offset with respect to the axis of the main shaft body
causing the cutting element to move up and down in a
vertical direction, that is to move up and down with

respect to the ground surface.

Due to the cutting element being set at an angle inclined
from the plane perpendicular to the axis of the shaft, the
cutting element, as it rotates, oscillates in a direction
substantially transverse to the direction in which a groove
is being formed.

Preferably the degree of vertical movement of the cutting
element is about 4 - 4imm.
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Preferably the degree of transverse movement of the cutting

element is about 1mm.

The degree of offset between the axis through the centre of
the cutting element and the axis of the main body of the
shaft may be about 2mm.

The degree of offset between the axis through the centre of
the cutting element and the axis of the main body of the
shaft may be varied to alter the width of the transverse
movement of the cutting element and thus the width of the

groove formed.

The degree of offset or inclination could be controlled,
for example, from a vehicle used to pull the ground opening

device.

A seed sowing or fertilizer/pesticide or nutrient feeding
means may follow the ground opening device.

A compacting means may be provided behind the ground
opening device. A compacting means may follow a seed
sowing or fertilizer/pesticide nutrient feeding means.

The compacting means may close and flatten the groove
formed by the ground opening device.

The compacting means may comprise three wheels. Two
leading wheels may form a covering or closing means, whilst
a third, trailing wheel, may provide a flattening means.
The leading two wheels may be angled towards one another at
their lower edges to toe out and gather soil towards the
groove and thus help clear the groove. The third wheel may
then level or flatten the soil over the groove.

The movement or oscillation in a direction substantially

transverse to the length of the groove formed may cause
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vibration which may be transmitted to the compacting means.
This would reduce the weight of wheels needed to compact
the soil and close the cut or groove formed.

A depth control means may be provided. This may comprise,
for example, a wheel adjustable to varying heights to alter
the depth of penetration into the soil of the cutting
means.

The invention also provides a method of forming an opening
in the ground comprising the steps of drawing a rotatable
cutting element having a cutting edge over the surface of
the ground with sufficient down pressure to cause the
cutting edge to cut into the ground, said rotatable cutting
element being caused to oscillate in a direc¢tion
substantially transverse to the cut being formed in the
ground and simultaneously in a direction}substantially
vertical with respect to the ground surface.

Brief Description of Drawings

Figure 1 is a side view of the ground opening device.
Figure 2 is a plan view of a shaft or axle.
Figure 3 is a side elevation of a shaft or axle.

Figure 4 is a side view of the ground opening device with a
compacting means.

Figure 5 is a detailed, cross sectional side view of the
shaft or axle.

Best Mode of Carrying Out the Invention

Referring to Figure 1, a shaft 2 is mounted on a drag arm 4
such that the axis L1 of shaft 2 is essentially at right
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angles to the direction of travel of drag arm 4. Bearings
8 of suitable construction and design can be used to
rotatably mount shaft 2 with drag arm 4.

In accordance with known constructions ancillary means can
be provided to regulate the height of the drag arm 4
relative to the ground. Alternatively drag arm 4 can be
fixed relative to the support or carry frame of the

agricultural implement.

A hub 10 is mounted on shaft 2 and mounted with hub 10 is a
thin metal disc 12. The peripheral edge 14 of disc 12 forms
a cutting edge. In an alternative embodiment disc 12 can
be of greater cross-sectional thickness to aid rigidity etc
whereupon peripheral edge 14 can be profiled to form the
required cutting edge or be of thinner cross-sectioned

thickness.

Hub 10 is journalled for free rotation on shaft 2 by the
use of suitable bearings (not shown) such as, for example,
taper roller bearings. A nut or similar mechanical
fastener 16 maintains hub 10 in place on shaft 2.

End portion 18 of shaft 2 on which hub 10 is located has a
central axis L2. This axis L2 is offset from and is also
inclined at an angle to axis Ll of the main length of shaft
2.

Referring to Figure 5, a hydraulic motor 28 is directly
coupled to the shaft 2 via a flexible universal coupling
30 which accommodates any slight irregularities in
alignment. Consequently the shaft 2 is driven at motor
speed.

With the drive applied to shaft 2 but with disc 12 not in
contact with the ground surface, disc 12 is caused to
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rotate in the same direction as shaft 2. The direction of
rotation of shaft 2 is preferably counter to the direction
in which disc 12 would rotate with no drive applied to
shaft 2 and the cutting element pulled over the ground (the
cutting element being in contact with the ground) by drag
arm 4.

When shaft 2 rotates, the disc 12 is caused to oscillate or
vibrate in a direction substantially transverse to the
direction of movement of drag arm 4. This is due to the
disc 12 being set at an angle inclined from the plane
perpendicular to the axis L1 of the shaft 2.

In addition, a second oscillation or vibration is imparted
to the disc 12. This second oscillation or vibration is in
a direction substantially transverse to the first mentioned
oscillation or vibration, that is, the second oscillation
or vibration is in a direction substantially vertical with
respect to the ground surface. This second oscillation or
vibration is due to the centre of the disc 12 being offset
with respect to the axis L1 of the shaft 2.

In use the speed of rotation of shaft 2 is sufficient that
with the cutting element engaged and cutting into the
ground the aforementioned oscillations in the two
directions take place thus causing the cutting element to
vibrate or oscillate transverse to the cut being formed in
the ground and vertical to the ground surface. As a
consequence of these oscillations or vibrations a cleanly
but channel is formed in the ground with tﬁé cut being
greater than the cross sectional thickness of the cutting
element.

An offset of 2mm in the shaft gives a movement of 4mm in
the vertical direction. The end of the shaft containing
the disc 12 is }{ degree out of alignment. This gives the
disc 12 a transverse movement.
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Referring now to Figure 4, a seed sower, fertilizer/
pesticide or nutrient feeding means 20 follows behind disc

12 of the ground opening device.

A compacting means 21 follows the sower, fertilizer/
pesticide or nutrient feeding means 20. The compacting
means 21 comprises two leading wheels 22 and a single
trailing wheel 24. The leading wheels 22 are angled
towards each other at their ground contacting edges 26. 1In
use, the leading wheels 22 toe out and gather soil towards
the groove formed by the disc 12 whilst the third wheel 24
levels or flattens the soil over the groove.

The two leading wheels 22 do not necessarily have to be
angled towards each other at their ground contacting edges
26. The angling may not be needed, especially in grassy
conditions, when the wheels may be in line. The movement
in the rotatable cutting element affects the drag arm 4
which in turn affects the wheels of the compacting means
21. Hence vibration from the rotatable cutting element due
to the oscillation in a direction substantially transverse
to the groove being formed in the ground and the
oscillation in a direction substantially vertical with
respect to the ground surface is transmitted to the
compacting means.

The front of the‘drag arm 4 is attached to a towing vehicle
via a universal joint. This gives vertical and sideways
movement of drag arm 4 allowing the ground opening device
to turn around a corner without the disc 12 riding out of
the ground and losing its depth.

Tests have shown that a straight sided and clean cut is
formed in the turf without any trash burial. This is
contrary to previous arrangements where the free running
cutting element and its downward pressure does not cut and
thus often causes trash to be merely pushed down into the
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channel in a so called "hair pinning" action. The trash
can thus prevent seeds or the like from being placed at the
optimum depth within the channel and furthermore can often
result in the seed or other material being sprung or forced
out of the channel or to a shallow depth prior to the press
wheel closing the channel. With the present invention,
however, the phenomenon is not observed as the clean cut
ensures that a substantially uniform channel is formed in

the absence of trash burial.

Furthermore the oscillation or vibration of the cutting
element prevents trash build up about the cutting element.
Consequently scrapers to prevent trash build up are not
required. The absence of such scrapers and the absence of
trash build up ensures that the cutting element rotates as
it moves through the ground with the direction of rotation
being counter to the direction of rotation of shaft 2 but
the speed of rotation not being the same as one

would expect if the cutting element were freely rotating on
shaft 2 as a direct consequence of engagement of the
cutting element with the ground. In other words there is a
speed differential as well as the vibration/oscillations
which result in an effective cutting action.

Another advantage of the present device is that it results
in a minimum groove being .cut which helps reduce
dehydration and/or evaporation.

Also, due to the simultaneous movement in two directions,
little extra weight is needed for the cutting element to
penetrate the ground.

Suitable shock absorbing mounting of drag arm 4 can be
provided as required in order to insulate the main carrying

frame or any sub frame from the vibration set up in disc
12.
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In a further embodiment a similar free running (but not
driven) cutting element spaced from disc 12 on axle 2 could
be provided for opening a second and parallel channel.

This second channel could be used for receiving fertilizer
with the first channel being used to receive seeds. Thus
fertilizer could be placed in the ground at the same time
as seed sowing yet avoid the undesirable effects of placing
fertilizer and seeds in the same channel. The space
between the channels would be dictated by the optimum
distance required for placement of fertilizer relative to a
seed bed. Furthermore this second cutting element might
have a stabilizing effect on the arm to counteract the
vibration set up by disc 12.

Although the invention has been described with reference to
a single ground opening device, it will be appreciated by
those skilled in the art that a plurality of ground opening
devices could be mounted with or carried by a frame adapted
to be towed behind a vehicle such as a tractor.

Furthermore each ground opening device could have
associated with it a means of placing seeds and/or other
material such as nutrients or herbicides etc into the
channel cut by the cutting element. For example, seeds
could be placed in the channel by an air seeder or by
gravity feed. With the latter arrangement a coulter would
generally follow the cutting element, wheel or like
rotatable element in order to open up the channel
sufficiently for the seed to drop intd the channel and be
located at the optimum growing depth. Also each opening
device would generally have a following press wheel or the
like which would press the channel closed.

Although a hydraulic motor is described in the preferred
embodiment, it will be appreciated that any motor could be
used. The mounting means could be mechanically driven for
example, such as by a belt.
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Industrial Applicability

The invention may find a wide application in agriculture/
farming/horticulture etc. The invention enables clean
channels to be cut in soil for the sowing of seed/
fertilizer/nutrients/pesticides/insecticides and other
substances.

Not only does the opening device provide a clean channel
for the reception of seeds or other material but it also
provides a good clean cut which can more effectively be

closed by the following press wheel.
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What we claim is:

1. A ground opening device including a rotatable
cutting element having a cutting edge and mounted on the
device by a mounting means so that the cutting edge is
engagable with and cuts into the ground, characterized in
that the mounting means and the rotatable cutting element
are arranged to cause the cutting edge to oscillate in a
direction substantially transverse to the groove being
formed in the ground and simultaneously in a direction
substantially vertical with respect to the ground surface.

2. A ground opening device according to claim 1 wherein
the mounting means is a rotatable shaft.

3. A ground opening device according to claim 2 wherein
the shaft is adapted to be driven with its direction of
rotation contrary to the direction in which the cutting
element rotates when the cutting element is placed in
contact with the ground and drawn therealong from progress
of equipment pulling the ground opening device.

4, A ground opening device according to claim 2 or
claim 3 wherein the rotatable shaft is constructed such A
that the axis of the end of the shaft on which the cutting
element is secured is offset from the axis of the main body
of the shaft such that the centre of the cutting element is
offset with respect to the axis of the main body of the
shaft.

5. A ground opening device according to claim 2 or
claim 3 wherein the cutting element is set at an angle
inclined from the plane perpendicular to the axis of the
main body of the shaft such that the cutting element, as it
rotates, oscillates in a direction substantially transverse
to the direction in which a groove is being formed in the
ground.
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6. A ground opening device according to any preceding
claim in which the vertical movement of the cutting element

is about 4 - 4imm.

7. A ground opening device according to any preceding
claim in which the degree of transverse movement of the

cutting element is about 1lmm.

8. A ground opening device according to claim 4 wherein
the degree of offset between the axis through the centre of
the cutting element and the axis of the main body of the
shaft is about 2mm.

9. A ground opneing device according to any one of
claims 2 to 5 wherein the end of the shaft, having the
rotatable cutting element mounted thereon, is } degree out
of alignment compared with the main body of the shaft.

10. A ground opening device according to claim 4 wherein
the degree of offset is controlled from a vehicle being
used to pull the ground opening device along the ground.

11. A ground opening device according to any one of the
preceding claims further comprising a compacting means
adapted to close and flatten the groove formed by the
ground opening device.

12. A ground opening device according to claim 11
wherein the -compacting means comprises two leading wheels
adapted to gather soil towards the groove and a trailing
wheel behind the two leadihg wheels adapted to flatten the

soil over the groove.
13. A device according to claim 12 in which the two

leading wheels are angled towards one another at their
lower edges.
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14. A ground opening device according to any one of
claims 11 to 13 in which vibration from the rotatable
cutting element due to the oscillation in a direction
substantially transverse to the groove being formed in the
ground and the simultaneous oscillation in a direction
substantially vertical with respect to the ground surface,

is transmitted to the compacting means.

15. A ground opening device according to any of the
preceding claims in which the cutting element is a disc, or
wheel.

16. A ground opening device according to any preceding

claim further comprising a depth control means to adjust
the height of the cutting element and thereby alter the
depth of penetration of the cutting element in the ground.

17. A ground opening device according to any preceding
claim wherein the device is adapted to be attached to a
vehicle via a drag arm and wherein the drag arm is adapted
to be attached to the vehicle via a universal joint such
that the device is adapted to go around a corner without
the rotatable cutting element riding out of the ground and
losing its depth.

18. A ground opening device according to any one of
claims 2 to 17 wherein the rotatable shaft is coupled to a
motor via a universal coupling which accommodates any small

irreqularities in alignment.

19. A method of forming an opening in the ground
comprising the steps of drawing a rotatable cutting element
having a cutting edge over the surface of the ground with
sufficient down pressure to cause the cutting edge to cut
into the ground, said rotatable cutting element being
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caused to oscillate in a direction substantially transverse
to the groove being formed in the ground and simultaneously
in a direction substantially vertical with respect to the
ground surface.

20. A ground opening device substantially as herein
described with reference to the accompanying drawings.

21. A ground opening device as claimed in claim 1 and
substantially as herein described with reference to the

accompanying drawings.

22. A method of forming an opening in the ground using a
device as claimed in any one of claims 1 to 18 or 20 to 21.
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