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OPENER DISK BLADE SCRAPER HINGE GEOMETRY TO
MAINTAIN CONTACT WITH DEFLECTED DISK BLADE

Abstract of the Disclosure

An agricultural machine includes a disk blade assembly having a hub and a disk
blade mounted to the hub. The hub has a perimeter. The disk blade is deflectable by
ground forces in an area outside of the hub. A scraper assembly includes a mount, a
scraper blade, and a hinge pivotally interconnecting the scraper blade with the mount.
The hinge has an axis of rotation which passes through a point generally at or near a
bottom of the hub perimeter, and generally coincident with the disk blade.
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Australian Patents Act 1990 — Regulation 3.2

ORIGINAL COMPLETE SPECIFICATION
STANDARD PATENT

Invention Title

Opener disk blade scraper hinge geometry to maintain contact with deflected disk blade

The following statement is a full description of this invention, including the best method of
performing it known to me/us:-
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OPENER DISK BLADE SCRAPER HINGE GEOMETRY TO
MAINTAIN CONTACT WITH DEFLECTED DISK BLADE

Cross Reference To Related Applications

This is a non-provisional application based upon U.S. provisional patent
application serial no. 61/043,904, entitied "OPENER DISK BLADE SCRAPER HINGE
GEOMETRY TO MAINTAIN CONTACT WITH DEFLECTED DISK BLADE", filed April
10, 2008, which is incorporated herein by reference.

Field of the Invention

[0001] The present invention relates to disk blade assemblies used with agricultural
equipment, and, more particularly, to opener disk blade assemblies used with

agricultural seeding machines.

Backaround of the Invention
[0002] Soil adhering to disk blades leads to large accumulations of soil and crop
residue between the disk blade and boot or scraper. This is known as "plugging” and

requires the machine operator to stop and manually remove the debris before
continuing. Previous attempts to address this problem included changed scraper
shape, increased spring force between scraper and blade, and "jack bolts" to force
contact between scraper and blade. Scraper shape alone has not been successful in
eliminating the plugging. Greater spring force and jack bolts have been marginally
successful but at the cost of increased wear, component breakage, and disk blade
stoppage in loose, dry soil. In addition, the machine may be used to apply anhydrous
ammonia (NH3) which aggravates the problem because wet soil will freeze and adhere
to the disk blade. All known disk blade scraper designs have the limitation that they
only match the disk blade shape in one condition, typically flat disk blade without soil
pressure loading. The disk blade is typically placed at an angle relative to the forward
travel direction of the seeding machine, and soil pressure during operation deflects the
disk blade, resulting in a gap between the disk blade and scraper allowing soil to adhere
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to the blade (see Fig. 1 for exemplary deformation of an opener disk blade).
[0003] What is needed in the art is a scraper assembly which is less prone to plugging
and better follows the contour of a disk blade when deflected during operation.

Summary of the Invention

[0004] The invention in one form is directed to an agricultural machine, including:

a disk blade assembly including a hub and a disk blade mounted to said hub,
said hub having a perimeter and an axis of rotation; and
a scraper assembly including:
a mount;
a scraper blade including a scraper portion adjacent said disk blade; and
a hinge pivotally interconnecting said scraper blade with said mount, said
hinge having an axis of rotation which lies generally tangent to said perimeter of said disk
blade hub which intersects with said disk blade at a point which is at or immediately below
a bottom of said perimeter of said disk blade hub, in an area beginning flexure of said disk
blade as a result of ground forces applied to said disk blade, said hinge axis of rotation
intersecting with a substantially vertical line passing through said hub axis of rotation and
contacting at least a part of said disk blade substantially at said point, said point being
located radially inwardly of said scraper portion of said scraper blade relative to said disk
blade.
[0005] The invention in another form is directed to an agricultural machine, including:
a disk blade assembly including a hub and a disk blade mounted to said hub,
said hub having an axis of rotation and a perimeter; and
a scraper assembly including:
a mount; .
a scraper blade including a scraper portion adjacent said disk blade; and
a hinge pivotally interconnecting said scraper blade with said mount, said
hinge having an axis of rotation intersecting with a substantially vertical line passing
through said hub axis of rotation, said hinge axis of rotation further intersecting with said
disk blade at an intersection point which is at or below a bottom of said hub perimeter,
said substantially vertical line contacting at least a part of said disk blade substantially at
said intersection point, said intersection point being located radially inwardly of said
scraper portion of said scraper blade relative to said disk blade.
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[0006] The invention in yet another form is directed to an agricultural machine, including:
a disk blade assembly including a hub and a disk blade mounted to said hub,
said hub having a perimeter and an axis of rotation, said disk blade being deflectable by
ground forces in an area outside of and below said hub; and
a scraper assembly including:
a mount;
a scraper blade including a scraper portion adjacent said disk blade; and
a hinge pivotally interconnecting said scraper blade with said mount, said
hinge having an axis of rotation which intersects with said disk blade at a point which is at
or below a bottom of said hub perimeter and which intersects with a substantially vertical
line passing through said hub axis of rotation and contacting at least a part of said disk
blade substantially at said point, said point being located radially inwardly of said scraper
portion of said scraper blade relative to said disk blade.

Brief Description of the Drawings

[0007] Fig. 1 illustrates exemplary deformation of a disk blade assembly for a disk opener
on a seeding machine during use in soil;
[0008] Fig. 2 is a side view of an embodiment of a scraper assembly of the present
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invention, positioned in association with a disk blade assembly;

[0009] Fig. 3 is a top view of the scraper assembly and disk blade assembly shown in
Fig. 2.

[0010] Fig. 4 is a perspective view of the scraper assembly shown in Figs. 2 and 3;
[0011] Fig. 5 is a perspective view of another embodiment of a scraper assembly of
the present invention which has been tested during operation; and

[0012] Figs. 6 and 7 are disassembled views of yet another embodiment of a scraper
assembly of the present invention which has been tested during operation.

Detailed Description of the Invention

[0013] Referring now to the drawings, and more particularly to Fig. 1, it can be seen
that the total deformation of a disk blade, which is assumed to be attached to the hub in
the illustration, increases in an area below the hub as the radius of a selected point of
interest increases. In the area of the hub, the disk blade of course rotates with the hub
about an axis of rotation of the hub, but is otherwise not deflectable by ground forces.
In fact, it is observable from Fig. 1 that the deflection of the disk blade curves around
and begins to deflect in an area immediately outside of and below the hub. Since the
ground forces are only exerted against the disk blade in an area below the hub,
conversely there are no substantial deflections in an area above the hub.

[0014] Referring now to Figs. 2-4, there is shown a portion of an agricultural machine
10, including a disk blade assembly 14 and a scraper assembly 16. In the embodiment
shown, agricultural machine 10 is assumed to be a seeding machine in the form of a
row crop planter and each disk blade assembly 14 is associated with a respective row
unit (not shown). It is also possible that disk blade assembly 14 and scraper assembly
16 can be associated with a different type of agricultural machine, such as a chemical
applicator in the form of a liquid or dry fertilizer, herbicide, and/or insecticide applicator.
[0015] Disk blade assembly 14 includes a hub 18 and a disk blade 20 which is
mounted to hub 18. Hub 18 has an axis of rotation 22 and a perimeter 24. In the area
radially within perimeter 24 of hub 18, disk blade 20 is substantially non deflectable by
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ground forces applied during application, and in an area radially outside of perimeter 24
disk blade 20 is deflectable by ground forces which are applied during operation.

[0016] Scraper assembly 16 includes a mount 26, scraper blade 28, and hinge 30.
Mount 26 is attached to and carried by any suitable carrying structure associated with
disk blade assembly 14, such as a suitable frame member or the like. Hinge 30, to be
described in more detail below, interconnects scraper blade 28 with mount 26.

[0017] More particularly, scraper assembly 16 of the present invention is configured to
follow the deflected disk blade shape, maintaining contact at all times to eliminate
adhering soil and subsequent plugging. This effect is accomplished by choosing the
scraper hinge angle to point generally toward the perimeter 24 of disk blade hub 18.
Referring to Fig. 2, scraper assembly 16 has a hinge 30 with an axis of rotation 32
which generally lies along (i.e., is generally tangent to) the perimeter 24 of hub 18. As
shown in Figs. 2 and 3, axis of rotation 32 is also preferably positioned to generally align
with a vertical line 34 passing through axis of rotation 22 of hub 18 at an intersection
point P which is also immediately below hub 18 and generally coincident with disk blade
20.

[0018] Put another way, the axis of rotation 32 of hinge 30 is oriented to pass through
a point coincident with disk blade 20 immediately below hub 18 where the deflections of
disk blade 20 begin to occur during operation. This allows scraper blade 28 to more
closely follow the contour of disk blade 20 when deflected during operation. The
intersection point P is generally at the perimeter of hub 18, meaning that it need not be
exactly at the perimeter of hub 18, but rather at or near hub 18 in an area below hub 18
where deflections begin to occur outside the perimeter 24.

[0019] Scraper blade 28 cannot exactly follow the disk blade 20 due to blade curvature
when loaded but it's far closer than current production. In fact, scraper blade 28 will
likely wear in to match nominal disk blade curvature and has been shown to keep disk
blade 20 clean in representative field conditions. Field tests to date have shown
effective disk blade cleaning with lower spring force. This is expected to reduce
component wear for longer life. Of further benefit, scraper blade 28 can swing up a full
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90 degrees and be self-clearing of plugs.

[0020] Referring to Fig. 5, there is shown an assembled, perspective view of an
embodiment of a scraper assembly 40 of the present invention which has been tested to
be effective during operation. Figs. 6 and 7 illustrate disassembled views of another
embodiment of a scraper assembly 50 of the present invention which has been tested to
be effective during operation.

[0021] Having described the preferred embodiment, it will become apparent that various
modifications can be made without departing from the scope of the invention.

[0022] Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" or
"comprising", will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers
or steps.

[0023] The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as, an
acknowledgement or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general knowledge
in the field of endeavour to which this specification relates.
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The Claims defining the invention are as follows:

1. An agricultural machine, including:
a disk blade assembly including a hub and a disk blade mounted to said hub,
said hub having a perimeter and an axis of rotation; and
a scraper assembly including:
a mount;
a scraper blade including a scraper portion adjacent said disk blade; and
a hinge pivotally interconnecting said scraper blade with said mount, said
hinge having an axis of rotation which intersects with said disk blade at a point which is at
or immediately below a bottom of said perimeter of said disk blade hub, in an area
beginning flexure of said disk blade as a result of ground forces applied to said disk blade,
said hinge axis of rotation intersecting with a substantially vertical line passing through
said hub axis of rotation and contacting at least a part of said disk blade substantially at
said point, said point being located radially inwardly of said scraper portion of said scraper
blade relative to said disk blade.

2. The agricultural machine of claim 1, wherein said substantially vertical line is
generally coincident with said disk blade at said point.

3. The agricultural machine of claim 1 or 2, wherein said disk blade is substantially
not deflectable by ground forces in an area of said hub, and said disk blade is deflectable
by ground forces in an area below said hub.

4. The agricultural machine of any one of claims 1 to 3, wherein said agricultural
machine is one of a seeding machine and a chemical applicator.

5. An agricultural machine, including:
a disk blade assembly including a hub and a disk blade mounted to said hub,
said hub having an axis of rotation and a perimeter; and
a scraper assembly including:
a mount;
a scraper blade including a scraper portion adjacent said disk blade; and
a hinge pivotally interconnecting said scraper blade with said mount, said
hinge having an axis of rotation intersecting with a substantially vertical line passing
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through said hub axis of rotation, said hinge axis of rotation further intersecting with said
disk blade at an intersection point which is at or below a bottom of said hub perimeter,
said substantially vertical line contacting at least a part of said disk blade substantially at
said intersection point, said intersection point being located radially inwardly of said
scraper portion of said scraper blade relative to said disk blade.

6.  The agricultural machine of claim 5, wherein said disk blade is substantially
not deflectable by ground forces in an area of said hub, and said disk blade is deflectable
by ground forces in an area below said hub.

7. The agricultural machine of claim 5§ or 6, wherein said agricultural machine
is one of a seeding machine and a chemical applicator.

8.  An agricultural machine, including:

a disk blade assembly including a hub and a disk blade mounted to said hub,
said hub having a perimeter and an axis of rotation, said disk blade being deflectable by
ground forces in an area outside of and below said hub; and

a scraper assembly including:

a mount;

a scraper blade including a scraper portion adjacent said disk blade; and

a hinge pivotally interconnecting said scraper blade with said mount, said
hinge having an axis of rotation which intersects with said disk blade at a point which is at
or below a bottom of said hub perimeter and which intersects with a substantially vertical
line passing through said hub axis of rotation and contacting at least a part of said disk
blade substantially at said point, said point being located radially inwardly of said scraper
portion of said scraper blade relative to said disk blade.

9.  The agricultural machine of claim 8, wherein said substantially vertical line
is generally coincident with said disk blade at said point.

10. The agricultural machine of claim 8 or 9, wherein said disk blade is
substantially not deflectable by ground forces in an area of said hub, and said disk blade
is deflectable by ground forces in an area below said hub.
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11. The agricultural machine of any one of claims 8 to 10, wherein said
agricultural machine is one of a seeding machine and a chemical applicator.

12.  An agricultural machine, substantially as herein described with reference
to the accompanying drawings.
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