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FIG. 4

(57) Abstract: A method of preventing the accumulation of debris within cavities or voids of crop engaging components of an agri-
cultural combine (10) is provided. To prevent debris accumulation within such cavities (36, 142), the cavities (36, 142) of such crop
engaging components are first identified. Then, the cavities (36, 142) are injected with a fill material (38, 144), such as self-expand -
ing toam to fill the cavity (36, 142) and adhere thereto. A rasp bar (130) for mounting to a rotor of an agricultural combine (10) is
also provided. The rasp bar (130) includes a rasp bar element (134), a mounting bracket (132), a fastener (108), and a fill material
(144) for filling a cavity (142) formed by the rasp bar (130).
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A METHOD OF PREVENTING DEBRIS ACCUMULATION WITHIN VOIDS OF
CROP ENGAGING COMPONENTS OF AN AGRICULTURAL COMBINE.

BACKGROUND OF THE INVENTION

The present invention relates generally to agricultural combines, and more
particularly, to a method of preventing debris accumulation within voids or cavities of
crop engaging components of an agricultural combine.

Agricultural equipment known as agricultural combines or combine
harvesters are designed to harvest a variety of crops. Moreover, a single combine
can be used to harvest a variety of crop materials. However, the use of such
combines result in the combine’'s crop engaging components generating build up of
crop debris, i.e., crop materials, such as grains and residue. Such build up of debris
can accumulate in various cavities of the combine’s crop engaging components, such
as the feederhouse, thresher system, and residue discharge system. The buildup of
debris is difficult to remove, if at all possible, labor intensive, time consuming and

expensive.

The buildup of crop debris within the combine can and often results in cross
contamination of crop materials when the combine is used to harvest a variety of
crop materials. Moreover, such cross contamination can lead to the cross breading
of crops. In todays seed markets, the preservation of identity of specific genetics for
crops is a significant goal. The severity of crop material/debris buildup has been
studied and documented. To prevent such buildup and commingling of crop

materials, labor intensive and time consuming clean out procedures are required.

Thus, there is a need for a method of preventing the buildup and
accumulation of crop debris of a combine’s crop engaging components that is
economically feasible and effective at addressing the foregoing problems of cross-

contamination.
BRIEF SUMMARY OF THE INVENTION

In a preferred embodiment, the present invention provides a method of
preventing debris accumulation within voids of crop engaging components of an
agricultural combine, comprising the steps of: identifying cavities of crop engaging
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components of an agricultural combine; and injecting within the cavities a fill material
in an amount such that the cavities are filled with the fill material and adheres to the

cavities.

In another preferred embodiment, the present invention provides a method
of preventing debris accumulation of crop engaging components of an agricultural
combine, comprising the steps of: identifying a cavity of crop engaging components
of an agricultural combine; providing a receptacle having an injection port for capping
the cavity; attaching the receptacle to cap the cavity; and injecting within the cavity a
fill material through the injection port in an amount such that the cavity is partially or
completely filled with the fill material and adheres to the cavity and receptacle.

In yet another preferred embodiment, the present invention provides a rasp
bar for mounting on a rotor of an agricultural combine comprising: a rasp bar element
that includes: a roof section, a back wall section connected to the roof section, and
lateral side wall sections connected to the roof section; a mounting bracket
connected to the rotor, the mounting bracket including: an upper wall section, a side
wall section connected to the upper wall section, and a back wall section connected
to the upper wall section; a fastener for connecting the rasp bar element to the
mounting bracket; and a cavity formed by at least one of the rasp bar element and
mounting bracket filled with a fill material.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

The foregoing summary, as well as the following detailed description of the
invention, will be better understood when read in conjunction with the appended
drawings. For the purpose of illustrating the invention, there are shown in the
drawings embodiments which are presently preferred. It should be understood,
however, that the invention is not limited to the precise arrangements and

instrumentalities shown.

The invention will now be described in further detail, by way of example, with
reference to the accompanying drawings, in which:

FIGURE 1 is a partial cross-sectional, side, elevational view of an

agricultural combine;
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FIGURE 2 is a cross-sectional, partial, side, elevational view of a thresher
rotor of the agricultural combine of FIGURE 1;

FIGURE 3 is an enlarged, rear, perspective view of a rasp bar of the
thresher rotor of FIGURE 2 in accordance with a preferred embodiment of the

present invention;

FIGURE 4 is an enlarged, rear, perspective view of the rasp bar of the
FIGURE 3 with a receptacle assembled to a cavity of the rasp bar;

FIGURE 5 is an enlarged, front, perspective view of the rasp bar of FIGURE
4 with a receptacle assembled to the cavity of the rasp bar;

FIGURE 6 is an enlarged, front, perspective view of the rasp bar of FIGURE
5 with the cavity filled with a fill material;

FIGURE 7 is a flow chart of a method of preventing debris acumination
within voids of crop engaging components of an agricultural combine in accordance
with another preferred embodiment of the present invention;

FIGURE 8 is a flow chart of a method of preventing debris acumination
within voids of crop engaging components of an agricultural combine in accordance
with yet another preferred embodiment of the present invention;

FIGURE 9 is a enlarged, top, perspective view of a receptacle for capping
cavities of crop engaging components of an agricultural combine in accordance with
another preferred embodiment of the present invention;

FIGURE 10 is a enlarged, bottom perspective view of the receptacle of
FIGURE 9;

FIGURE 11 is a side, elevational view of a rotor of a combine having rasp
bars in accordance with another preferred embodiment of the present invention;

FIGURE 12 is a side, cross-sectional view of the rasp bar of FIGURE 11;
and

FIGURE 13 is a top plan view of the rasp bar of FIGURE 12.
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DETAILED DESCRIPTION OF THE INVENTION

Certain terminology is used in the following description for convenience only
and is not limiting. The words *right, *left, “upper.” and “lower’ designate directions in the
drawings to which reference is made. In particular, foré’ means towards the front and
‘aft means towards the rear. In addition, “superio’’ means generally above while
‘inferio” means generally below and “laterally’ means towards the outer sides. The
terminology includes the words above specifically mentioned, derivatives thereof, and

words of similar import.

In a first preferred embodiment, the present invention provides for a method
of preventing debris accumulation within voids for crop engaging components of an
agricultural combine. Referring to FIGURE 1, an agricultural combine 10 generally
includes a header 12, a feederhouse 14, a threshing system 16, a residue discharge
system 18, a spreader 20, a grain bin 22, an unloader tube 24, rotor 26, and rotor
concave 28. Additional components of the agricultural combine 10 include the
cleaning shoe, chopper, rear axle, chassis areas, elevators, etc. Such additional
components of the agricultural combine 10 are well known in the art and a detailed
description of their function and structure is not necessary for a complete
understanding of the present invention.

In general, each of the header 12, feederhouse 14, threshing system 16,
residue discharge system 18, spreader 20, grain bin 22, unloader tube 24, rotor 26,
and rotor concave 28 are crop engaging components of the combine 10. That is,
these combine crop engaging components come in direct contact with crop materials.
Such crop materials can include, but are not limited to seeds, ripened crops, grains,
material other than grain (MOG), and crop residue.

Crop engaging components are typically multi-component assemblies that
are assembled together to form their respective structures. By way of example only,
as shown in FIGURES 1 and 2, the threshing system 16 includes the threshing rotor
26 and the concave 28. The threshing rotor 26 includes a plurality of rasp bars 30
mounted to the threshing rotor 26. The rasp bars 30 have been identified as having
cavities or voids that can accumulate a significant amount of crop debris and thus a
source of cross-contamination for crops. It is believed that due to the rotary nature of
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the threshing rotor 26 that the movement of the rasp bars 30 during operation attracts
or forces crop debris within the cavities of the rasp bars 30.

An exemplary rasp bar 30 is shown in FIGURES 3 and 4. The rasp bar 30
includes a mount 32 and a rasp bar element 34. The rasp bar element 34 is
connected to the mount 32, typically by a nut and bolt configuration. The mount 32 is
connected to the threshing rotor 26. The structure of such rasp bars 30 are well
known in the art. Such conventional rasp bars 30 can also include a cavity 36. The
cavity 36 can be formed by the rasp bar element 34 and/or mount 32, such as by a
rearward end of the mount 32 and the walls of the rasp bar element 34. As shown in
FIGURE 5, for example, the cavity 36 can be formed from a plurality of surfaces 32a-
d of the mount 32 or in combination with the internal surfaces of the rasp bar element
34. The cavity 36 has been indentified to accumulate crop debris after normal
operations. As illustrated in FIGURE 5, such a cavity 36 has and internal geometry
that renders it difficult to clean.

While the present invention has been described in detail with respect to the
cavity 36 of a rasp bar 30, such a description is for exemplary purposes only. The
present invention is applicable to any cavity within any crop engaging component of
the combine 10.

To prevent the cavity 36 from becoming contaminated with crop debris, a fill
material 38 (FIGURE 6) is injected into the cavity 36 to partially or completely fill the
cavity 36. Filling the cavity 36 partially or completely with fill material 38 prevents the
cavity 36 from becoming filled or contaminated with crop debris.

The fill material 38 can be any fill material capable of filling the cavity 36 and
adequately adhering to the cavity walls without dislodging during normal operation of
the combine 10. Preferably, the fill material 38 is an expandable rigid foam material,
such as rigid polyurethane foam 38, that is self-expanding and self-curing. Suitable
foams applicable to the present invention include polyurethane foam, such as
ISOFOAM R-1322B, a polyurethane polyol blend containing a surfactant, catalyst,
flame retardant and hydrochlorofluorocarbon, and ISOFOAM I-0732A, a
polyurethane isocyanate, sold by IPI, Inc. of Elkton, MD which upon reaction forms a
foam of relatively high density which adheres to the metallic members and cures into
a rigid body. Preferably, the fill material 38 is self-expanding and self-curing with a
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short curing time of about one hour and preferably less than one hour. That s, the fill
material 38 hardens in about one hour and preferably less than one hour, such that
the fill material 38 can be trimmed. The fill material 38 preferably does not absorb
water and is capable of being removed in a destructive manner, such as being
chipped or trimmed off.

Such self-expanding, self-curing foam 38 is injected into the cavity 36 in a
fluid state and then allowed to foam and expand many times its original volume,
thereby creating a pressure to force the foam to fill all available void space of the
cavity 36 to form a highly effective filled cavity to prevent the ingress of crop debris.
The expansion of the foam 38 can also emerge from the cavity 36, thus giving a
visual indication that the cavity 36 has been filled. Once the self-expanding, self-
curing foam 38 hardens, it adheres tenaciously to all adjacent surfaces of the cavity
36. The expanded and hardened foam 38 can then be trimmed or contoured to
generally match the surface contours of the cavities and provide a substantially
uniform surface to the crop engaging component.

In sum, the present embodiment includes the steps of identifying cavities of
crop engaging components of an agricultural combine 10 (Step 100) and injecting the
cavities with a fill material 38 in an amount such that the cavities are partially or
completely filled with the fill material 38 and adheres to the cavities (Step 102). (See
FIGURE 7).

In a second preferred embodiment, the present invention provides a method
of preventing debris accumulation of crop engaging components of an agricultural
combine similar to that of the first preferred embodiment (FIGURE 8). In sum, the
present embodiment includes the steps of identifying a cavity of crop engaging
components of an agricultural combine 10 (Step 200), providing a receptacle 50
having an injection port 52 for capping the cavity (Step 202), attaching the receptacle
50 to a cavity opening to cap the cavity (Step 204), and injecting within the cavity a fill
material 38 through the injection port 52 in an amount such that the cavity is partially
or completely filled with the fill material 38 and adheres to the cavity and receptacle
50 (Step 206).

An exemplary receptacle 50, is shown in FIGURE 9. The receptacle 50
includes a capping portion 54 and an injection port 52. The capping portion 54 is
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generally configured to mount or reside on top of a cavity opening and preferably
cover the entire cavity opening, as shown in FIGURE 4. Preferably, the capping
portion 54 is configured to match the surface contours and outline profile of the crop
engaging components cavity opening. For example, the capping portion 54 can be of
a planar, convex, concave, rectangular, triangular, or circular configuration. The
receptacle 50 advantageously provides an additional surface 55 (FIGURE 10) upon
which the foam 38 can adhere to, reduces the amount of surface area from which
foam may emerge from that may require trimming or contouring, and facilitates the
pressurization of the foam 38 within the cavity.

The injection port 52 is configured to allow for the injection of foam 38 into
the cavity 36. Preferably, the injection port 52 is sized to receive an application
nozzle (not shown) of a foam dispensing apparatus (not shown) or for receiving the
flow of foam 38 itself. The dispensing apparatus can be e.g., a nozzle connected to
a hose, a pump and a tank that contains the foam 38 or a portable dispensing
apparatus, such as a disposable spray foam can. The injection port 52 can
alternatively be configured as an elongated injection port 52, as shown in FIGURE
10. The elongated injection port 52 advantageously provides a direct flow path for or
facilitates the flow of foam 38 to the cavity bottoms or internal surfaces. The
elongated injection port 52 can also be configured as an angled injection port 52 to
direct the flow of foam 38 at an angle relative to the direction of flow of the foam 38
from the application nozzle.

The receptacle 50 is also preferably configured with at least one fastener 56,
and preferably a plurality of fasteners 56 to retain the receptacle 50 on or about the
cavity 36 or cavity opening, so as to cap the cavity 36. The fasteners 56 can be, for
example, a snap-fit or snap-lock fastener 56, a flange or lip, or of a tapered-lock
configuration. Preferably, the fastener 56 is of a snap-fit configuration, as best
shown in FIGURE 10. The snap-fit fasteners 56 include a planar elongated member
58 extending distally relative to the capping portion 54 and an outwardly extending
flange portion 60. The outwardly extending flange portion 60 also includes an
outwardly and proximally tapered chamfer 62. The chamfer 62 facilitates insertion of
the receptacle 50 onto a cavity, such as the cavity portion formed by mount 32, as
best shown in FIGURE 5. Preferably, the plurality of fasteners 56 are configured to
generally circumscribe the injection port 52 to provide uniform stability to the
connection between the receptacle 50 and the cavity 36. In particular, when the
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receptacle 50 is e.g., mounted to the mount 32, the fasteners 56 snap-fit about the
walls of the mount 32 (FIGURE 5).

The receptacle 50 can be formed from a polymer, and preferably a rigid
plastic, a metal, or a composite. The injection portion 52 can be formed from a
metal, composite, a polymer, and preferably a rigid polymer or an elastomer.

In a third preferred embodiment, the present invention provides a rasp bar
130 for mounting on a rotor 126 of an agricultural combine, as shown in FIGURES 11
and 12. The rotor 126 includes a cylindrical drum 102 mounted for rotation with a
shaft 104. The drum 102 has a sheet steel skin 106 formed over an internal frame
(not shown) which supports it on the shaft 104.

The rotor 126 includes a plurality of rasp bars 130. Each rasp bar 130
includes a rasp bar element 134 and a mounting bracket 132. The rasp bar element
134 is seated on the rotor 126 over the mounting bracket 132, and is fastened to the
bracket 132 by a fastener 108 to form the rasp bar 130. The fastener 108 can be of
a nut and bolt configuration, but can alternatively by any other type of fastener known
in the art to sufficiently fasten the rasp bar element 134 to the mounting bracket 132.
The mounting bracket 132 is preferably connected to the sheet steel skin 106 by e.g.,
welding. In the rotor 126 (FIGURE 11), the mounting brackets 132 are arranged in a
helical pattern along the length of the drum 102. For purposes of illustration, a
number of mounting brackets 132 are shown without rasp bar elements 134.

Referring to the FIGURES 12 and 13, the rasp bar element 134 of the
present embodiment is generally dome shaped and includes a roof section 134a, a
front wall section 134b and lateral wall sections (e.g., left and right wall sections)
134¢ and 134d. The outside profile of the roof section 134a generally slopes
downwardly and rearwardly. The roof section 134a also includes a counter-bore 136
and an aperture or thru-hole 138 for receiving the fastener 108.

The mounting bracket 132 is generally configured as shown in FIGURES 5
(see mount 32) and 12. The mounting bracket 132 includes an upper wall section
132a, a back wall section 132b and lateral side wall sections 132c¢ and 132d
(FIGURES 5 and 12). The upper wall section 132a includes an aperture 140
(FIGURE 5) generally in line with the thru-hole 138 of the rasp bar element 134. A
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and/or the mounting bracket 132.

The rasp bar 130 also includes fill material 144 (FIGURE 6) to partially or
completely fill at least the cavity 142. In addition to the cavity 142, the fill material
144 can be used to fill any cavity or plenum within or about the rasp bar 130. The fill
material 144 is preferably a self-expanding, self-curing foam as described above in
the previous embodiments.

The rasp bar 130 can optimally include a receptacle, such as receptacle 50
(FIGURE 9) for connecting to the back wall section 132b of the mounting bracket
132. When receptacle 50 is used in combination with the mounting bracket 132, the
cavity 142 is bounded by the walls of the rasp bar element 134 and/or the mounting
bracket 132 in addition to receptacle 50. The receptacle 50 can optionally include an
injection port 52 extending into the cavity for receiving an injection nozzle that
provides fill material 144.

It will be appreciated by those skilled in the art that changes could be made
to the embodiments described above without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not limited to the
particular embodiments disclosed, but it is intended to cover modifications within the
spirit and scope of the present invention as defined by the appended claims.
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CLAIMS

1. A method of preventing debris accumulation within voids of crop engaging
components of an agricultural combine, characterized in that said method comprises
the steps of:

- identifying a cavity (36, 142) of a crop engaging components of an
agricultural combine; and

- injecting within the cavity (36, 142) a fill material (38, 144) in an amount
such that the cavity (36, 142) are filled with the fill material (38, 144) and adheres to
the cavity (36, 142).

2. A method according to claim 1 characterized in that:

said method further comprises the steps of:

- providing a receptacle (50) having an injection port (52) for capping the
cavity (36, 142); and

- attaching the receptacle (50) to cap the cavity (36, 142); and

said injecting step comprises:

- injecting within said cavity (36, 142) said fill material (38, 144) through
said injection port (52).

3. The method of claim 2, wherein the injection port (52) extends into the cavity
(36, 142) for receiving an injection nozzle that provides fill material (38, 144).

4. The method of any of the claims 2 or 3, wherein the receptacle (50) includes
a fastener (56) configured to retain the receptacle (50) on the cavity (36, 142) to cap
the cavity (36, 142).

5. The method of claim 4, wherein the fastener (56) is a snap-fit connection.

6. The method of any of the claims 4 or 5, wherein the receptacle (50) includes
a plurality of fasteners (56) generally circumscribing the injection port (52).

7. The method of any of the preceding claims, wherein the fill material (38,
144) is a self-expanding, self-curing foam.
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8. The method of any of the preceding claims, wherein that it further comprises
the step of trimming the fill material (38, 144) after the fill material (38, 144) expands
to generally match the surface contours of the cavity (36, 142).

9. The method of any of the preceding claims, wherein the cavity (36, 142) is
partially or completely filled with the fill material (38, 144).

10. A rasp bar (130) for mounting on a rotor (26, 126) of an agricultural combine
(10) comprising:
- arasp bar element (134) that includes:
- aroof section (134a),
- a front wall section (134b) connected to the roof section (134a),
and
- lateral side wall sections (134c, 134d) connected to the roof
section (134a);
- amounting bracket (132) connectable to the rotor (26, 126), the mounting
bracket (32, 132) including:
- an upper wall section (132a),
- a side wall section (132¢, 132d) connected to the upper wall
section (132a), and
- a back wall section (132b) connected to the upper wall section
(132a);
- a fastener (108) for connecting the rasp bar element (134) to the
mounting bracket (132); and
characterized in that said rasp bar (130) further comprises a cavity (142) formed by
at least one of the rasp bar element (134) and mounting bracket (132) filled with a fill
material (144).

11. The rasp bar (130) of claim 10, wherein the fill material (144) is a self-
expanding, self-curing foam.

12. The rasp bar of claim 10 or 11, further comprising a receptacle (50) for
connecting to the cavity (142).

13. The rasp bar of any of the claims 10 to 12, further comprising a receptacle
(50) connected to the back wall section of the mounting bracket (132b), wherein the
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upper, side, and back wall sections of the mounting bracket (132a, b, ¢, d) and the
receptacle (50) form the cavity (142).

14. The rasp bar of claim 12 or 13, wherein the receptacle (50) includes an
injection port (52) extending into the cavity (142) for receiving an injection nozzle that
provides fill material (144).

15. The rasp bar of any of the claims12 to 14, wherein the receptacle (50)
includes a fastener (56), in particular a snap-fit connection, configured to retain the
receptacle (50) on the cavity (36, 142) to cap the cavity.
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