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(54) Title: OSCILLATING PAN OF AN AGRICULTURAL COMBINE HAVING A FLOW CONTROL GUIDE VANE

FIG.AC

(57) Abstract: A chaff pan (10) for attachment to a cleaning apparatus ot an agricultural combine (1000) is provided. The chatf pan
(10) includes a surface (12) for receiving a flow of chaft from the cleaning apparatus. The surface (12) has a proximal end (20) prox -
imate the combine and an opposing distal end (22). First and second side walls (14, 16) extend upwards from the surface (12) about
respective lateral ends of the chaff pan. The chatf pan (10) also includes a flow control guide vane (18) positioned on the surface
(12) of the chaff pan (10) that extends from the proximal end (20) to the distal end (22) of the surface. The flow control guide vane
(18) is positioned on the surface at an angle relative to a midline (A) of the chaff pan (10) for directing the flow of chaff towards the
midline (A) of the chaff pan.
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TITLE OF THE INVENTION

[0001] OSCILLATING PAN OF AN AGRICULTURAL COMBINE HAVING A
FLOW CONTROL GUIDE VANE

CROSS REFERENCE TO RELATED APPLICATIONS

[0002] The present application is entitled to and claims the benefit of priority pursuant to
35 U.S.C. § 119(e) of U.S. Provisional Patent Application No. 61/685,852, filed March 26,

2012, the entire disclosure of which is hereby incorporated by reference herein.
BACKGROUND OF THE INVENTION

[0003] The present invention relates generally to an oscillating pan or chaff pan of an
agricultural combine. In particular, the present invention relates to an oscillating pan of an
agricultural combine having a flow control guide vane for directing flow along the oscillating

pan.

[0004] Agricultural combine harvesting machines or harvesters typically discharge crop
residue, or processed crop material, from a rear cavity of the harvester. Crop residue is
typically generated by two sources. One source is the threshing and separating system, which
produces a large volume of crop residue, typically including larger fragments of stalks, stems,
cobs, and leaves, often referred to as straw or straw residue. The other source is the cleaning
system, which produces a much lower volume of smaller elements of crop residue, such as
pod and husk fragments, and particulates, commonly referred to as chaff or chaff residue.
Both sources are typically propelled rearwardly through the rear cavity of the harvesting

machine, and discharged through a rear opening in some manner.

[0005] Rotary residue spreaders typically include counter rotating disks or impellers for
receiving all or part of the processed crop material or residue from the rear cavity of a
combine harvester and spreading the material in a generally even side to side manner behind
the harvester. In some styles of spreaders, known generally as vertical spreaders, the
impellers are oriented generally vertically or at a small acute angle relative to vertical, so as
to rotate about a horizontal or near horizontal rotational axis. In other spreaders, known
generally as horizontal spreaders, the disks are oriented generally horizontally, for rotation

about upstanding or vertical rotational axes.
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[0006] In operation, the spreaders are designed to spread grain/chaff from the combine's
cleaning system. However, in typical use, spreading via conventional spreaders has often
resulted in a poor spread with grain loss concentrated within a single band along a path of
travel of the combine. Poor spread results, in part, as conventional chaff pans fail to
adequately deliver chaff/grain to the combine's spreader. As a result, the grain discharged
from the combine will subsequently sprout and give the appearance of poor combine

operating conditions.

[0007] Thus, there is still a need for a combine with a spreader/discharge system capable
of increasing or maximizing spreading of free grain and/or chaff from the combine. Such a

need is satisfied by the chaff pan of the present invention.
BRIEF SUMMARY OF THE INVENTION

[0008] In accordance with a preferred embodiment, the present invention provides a chaff
pan for attachment to a cleaning apparatus of an agricultural combine. The chaff pan
includes a surface for receiving a flow of chaft from the cleaning apparatus. The surface has
a proximal end proximate the combine and an opposing distal end. First and second side
walls extend upwards from the surface about respective lateral ends of the chaff pan. The
chaff pan also includes a flow control guide vane positioned on the surface of the chaff pan
extending from the proximal end to the distal end. The flow control guide vane is positioned
on the surface at an angle relative to a midline of the chaff pan for directing the flow of chaff

towards the midline of the chaff pan.

[0009] In accordance with another preferred embodiment, the present invention provides
a chaff pan for receiving a flow of chaff from a cleaning apparatus of an agricultural
combine. The chaff pan includes a surface having a larger proximal end than an opposing
distal end of the surface. First and second side walls extending from the surface about
respective lateral ends of the chaff pan. The chaff pan also includes a flow control guide
vane positioned on the surface of the chaff pan extending from the proximal end to the distal
end. The proximal end of the flow control guide vane is spaced further from a midline of the
chaff pan than the distal end of the flow control guide vane is spaced from the midline of the

chaff pan.

[0010] In accordance with yet another preferred embodiment, the present invention
provides a chaff pan for receiving a flow of chaff from a cleaning apparatus of an agricultural

combine. The chaff pan includes a surface having a larger proximal end than an opposing
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distal end of the surface. First and second side walls extending from the surface about
respective lateral ends of the chaff pan. The chaff pan also includes a flow control guide
vane positioned on the surface of the chaff pan. The flow control guide vane includes a
proximal end proximate the proximal end of the surface and an opposing distal end, and a
plurality of spaced apart and overlapping guide vane segments extending from the proximal
end to the distal end of the surface. The plurality of guide vane segments is configured to
direct a flow of chaff towards a midline of the chaff pan as the flow of chaff flows towards

the distal end of the chaff pan.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0011] The foregoing summary, as well as the following detailed description of the
preferred embodiments 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.

[0012] In the drawings:

[0013] Fig. 11is a perspective view of a chaff pan for an agricultural combine in
accordance with a preferred embodiment of the present invention;

[0014] Fig. 1A is a perspective view of the chaff pan of Fig. 1 attached to an agricultural
combine;

[0015] Fig. 1B is a schematic cross-sectional view of a flow control guide vane in
accordance with another aspect of the embodiment of Fig. 1 taken along a plane
perpendicular to a longitudinal axis of the flow control guide vane;

[0016] Fig. 1C. is a perspective view of the chaff pan of Fig. 1 with a pair of flow control
guide vanes;

[0017]  Fig. 2 is a simplified schematic top plan view of an alternative aspect of the chaff
pan showing a curved flow control guide vane;

[0018]  Fig. 3 is a perspective view of a chaff pan in accordance with another preferred
embodiment of the present invention adjacent a vertical spreader of an agricultural combine;
[0019]  Fig. 4 is another perspective view of the chaff pan of Fig. 3;

[0020]  Fig. 5 is a simplified schematic top plan view of an alternative aspect of the chaff

pan of Fig. 3 showing a curved flow control guide vane;



WO 2013/148647 PCT/US2013/033834

[0021]  Fig. 6 is a top plan view of a chaff pan in accordance with yet another preferred
embodiment of the present invention;

[0022]  Fig. 7 is a rear elevation view of the chaff pan of Fig. 6; and

[0023]  Fig. 8 is a simplified schematic top plan view of a flow control guide vane of a

chaff pan in accordance with another preferred embodiment of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

[0024] Reference will now be made in detail to the preferred embodiments of the
invention illustrated in the accompanying drawings. Wherever possible, the same or like
reference numbers will be used throughout the drawings to refer to the same or like features.
It should be noted that the drawings are in simplified form and are not drawn to precise scale.
In reference to the disclosure herein, for purposes of convenience and clarity only, directional
terms such as top, bottom, above, below and diagonal, are used with respect to the
accompanying drawings. Such directional terms used in conjunction with the following
description of the drawings should not be construed to limit the scope of the invention in any
manner not explicitly set forth. Additionally, the term *“a,” as used in the specification,

means “at least one.” The terminology includes the words above specifically mentioned,

derivatives thereof, and words of similar import.

[0025] The terms "grain," "tailing," "chaff" and "crop material" are used throughout the
specification for convenience and it should be understood that these terms are not intended to
be limiting. Thus, "chaff" refers to that part of harvested and separated materials being

discharged from the combine, including free grain.

[0026] In accordance with a first preferred embodiment, the present invention provides
for a chaff pan 10, as shown in Fig. 1, for attachment to a cleaning apparatus of an
agricultural combine 1000 (Fig. 1A). The chaff pan 10 includes a surface 12 for receiving a
flow of grain/chaftf from the cleaning apparatus, a first side wall 14 and a second side wall 16
extending from the surface 12, a flow control guide vane 18 positioned on the surface 12, and

a spine 30.

[0027] The chaff pan 10 is configured, as best shown in Fig. 1, and when assembled to a
combine 1000 extends outwardly and downwards therefrom (Fig. 1A). Overall, the chaff pan
10 in configured as a substantially planar pan, which forms the surface 12, having the first
and second side walls 14, 16 extending upwardly therefrom. That is, the first and second side

walls 14, 16 extend upwardly from the surface 12 about respective lateral ends of the chaff
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pan 10. The first and second side walls 14, 16 can be configured to extend substantially
vertically from a horizontal, but are preferably configured to extend upwards and laterally
away from a midline of the chaff pan 10, as shown in Fig. 1. The height of the side walls 14,
16 can be configured to be at least as tall as the amount the distal end of the chaff pan 10
extends downwardly from the combine. That is, for example, an upper edge 24 of the side
wall 16 is configured to be substantially parallel to the horizontal when the chaff pan 10 is
assembled to the combine 1000.

[0028] Referring to Fig. 1A, the chaff pan 10 has a proximal end 20 adjacent the combine
1000 and a distal end 22 opposite the proximal end 20 and further away from the combine
1000 than the proximal end 20. The width of the proximal end 20 is larger than the width of
the distal end 22. Consequently, the surface 12 has a proximal end proximate the combine
1000 with a width that is larger than a width of an opposing distal end of the surface 12. In

other words, the overall profile of the surface 12 is configured to have a trapezoidal shape.

[0029] The spine 30 is an upwardly extending spine that extends upwards from about a
midline of the chaff pan 10 from the proximal end 20 to the distal end 22 of the chaff pan 10.
The spine 30 is also configured substantially as an inverted V-shaped spine that slopes
upwards from the proximal end 20 to the distal end 22 relative to the surface 12 of the chaff
pan 10. The overall width of the spine 30 also increases from the proximal end to the distal

end of the spine 30.

[0030] The flow control guide vane 18 is positioned on the surface 12 of the chaff pan 10
and extends from the proximal end 20 of the chaff pan 10 to the distal end 22 or adjacent the
distal end 22 of the chaff pan 10. The flow control guide vane 18 is also positioned along the
surface 12 of the chaff pan 10 at an angle relative to a midline A and between the spine 30
and second side wall 16. Additionally, the flow control guide vane 18 is positioned so as to
be spaced from one of the side walls further than the opposite side wall. As such, the flow
control guide vane 18 directs the flow of chaff towards the midline of the chaff pan 10, which
thereby allows for the discharge of chaff to desired or optimum locations about the spreader's

impeller for improved spreading of chaff from the combine 1000.

[0031] As shown in Figs. 1 and 1A, the flow control guide vane 18 can be configured to
have a triangular cross-section with equilateral sides, but is preferably configured to have a
triangular cross-section with no equal sides or angles, i.e., in the form of a scalene triangle

(Fig. 1B). The flow control guide vane 18 includes a medial surface 26 and a lateral surface
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28. The medial surface 26 faces towards the midline while the lateral surface 28 faces away
from the midline. The medial surface 26 preferably forms an obtuse angle with respect to the
surface 12 of the chaff pan 10. Further, the lateral surface 28 preferably forms an obtuse
angle with respect to the surface 12 of the chaff pan 10. More preferably, the medial surface
26 of the flow control guide vane 18 is at an angle from about 91 to 120 degrees from the
surface 12 of the chaff pan 10 and the lateral surface 28 of the flow control guide vane 18 is
at an angle from about 91 to 150 degrees from the surface 12 of the chaff pan 10.

[0032] Preferably, the flow control guide vane 18 has a proximal end adjacent the
proximal end of the surface 12 and a distal end adjacent the distal end of the surface 12.
Furthermore, the proximal end of the flow control guide vane 18 is spaced further from the
midline A of the chaff pan 10 than the distal end of the flow control guide vane 18 is spaced
from the midline A of the chaff pan 10. Alternatively, the distal end of the flow control guide
vane 18 can be optionally placed at the midline A of the chaff pan 10 and the proximal end of
the flow control guide vane 18 spaced from the midline A of the chaff pan 10.

[0033] The overall height of the flow control guide vane 18 is less than the overall height
of the first and second side walls 14, 16. Preferably, the height of the flow control guide vane

18 is about three to four inches from the surface 12.

[0034] Preferably, the chaff pan 10 includes a pair of flow control guide vanes 18, 18’

that is symmetric about the spine 30 or midline A, as shown in Fig. 1C.

[0035] Referring to Fig. 2, in accordance with another aspect of the first preferred
embodiment, the flow control guide vane 18 can be configured as a curved flow control guide
vane 18". The curved flow control guide vane 18" is configured to direct the flow of chaff

towards the midline of the chaff pan 10.

[0036] In accordance with a second preferred embodiment, the present invention provides
for a chaff pan 110, as shown in Figs. 3 and 4, for attachment to a cleaning apparatus of the
agricultural combine 1000. Similar to chaff pan 10, chaff pan 110 includes a surface 112 for
receiving a flow of grain/chaff from the cleaning apparatus, a first side wall 114 and a second
side wall 116 extending from the surface 112, and a first flow control guide vane 118

positioned on the surface 112.

[0037] The chaff pan 110 also includes a spine 130 extending upwards from a midline of
the chaff pan 110 and a second flow control guide vane 119. The spine 130 is an elongated

raised spine and configured substantially as an inverted V-shaped spine that slopes upwards
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from the proximal end 120 to the distal end 122 of the chaff pan 110. The overall width of
the spine 130 also increases from the proximal end to the distal end of the spine 130. The
second flow control guide vane 119 is positioned on the surface 112 about an opposite side of
the midline than where the first flow control guide vane 118 is positioned on the surface 112.
Collectively, the first and second flow control guide vanes 118, 119 effectively funnel the
flow of chaff received by the chaff pan 110 so as to discharge the chaff more towards a
midline region of the chaff pan 110. Thus, in operation, the chaff pan 110 effectively directs
the flow of chaff exiting the chaff pan 110 towards a medial section of the combine's spreader

1002 (Fig. 3).

[0038] The first and second flow control guide vanes 118, 119 are preferably configured
as planar guide vanes that extend upwards from the surface 112 at a height substantially equal
to or greater than the height of the spine 130, but can alternatively be configured with a
height less than the height of the spine 130. Further, similar to the curved flow control guide
vane 18', each of the first and second flow control guide vanes can be configured as curved
flow control guide vanes 118', 119" (Fig. 5) that are oriented to curve inwards towards the

midline from the proximal end 120 to the distal end 122.

[0039] In accordance with a third preferred embodiment, the present invention provides
for a chaff pan 210, as shown in Figs. 6 and 7, for attachment to a cleaning apparatus of the
agricultural combine 1000. Similar to chaff pan 110, chaff pan 210 includes a surface 212 for
receiving a flow of grain/chaff from the cleaning apparatus, a first flow control guide vane
218, a second flow control guide vane 219, and a spine 230. Preferably, the first flow control
guide vane 218, the second flow control guide vane 219, and the spine 230 are each integrally

formed on the chaft pan 210.

[0040] Similar to the second preferred embodiment, the first and second flow control
guide vanes 218, 219 are positioned on opposite sides of the spine 230 and oriented to deflect
a flow of chaff towards the midline of the chaff pan 210. The spine 230 is configured to be
an elongated raised spine and configured substantially as an inverted V-shaped spine that
slopes upwards from the proximal end 220 to the distal end 222 of the chaff pan 210 and has
a height significantly greater than the height of the first and second flow control guide vanes
218, 219, but can alternatively be configured to have a height less than or equal to the height
of the flow control guide vanes 218, 219. The width of the spine 230 also significantly

increases moving from the proximal end to the distal end of the spine 230. Preferably, the
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width of the distal end of the spine 230 is approximately one half the overall width of the
chaff pan's distal end 222.

[0041] Each of the first and second flow control guide vanes 218, 219 are preferably
configured as straight elongated guide vanes. Each flow control guide vane is also positioned
on the surface 212 at an angle B from a facing wall of the spine 230 of about 20 to 45
degrees, but can alternatively be configured more or less than 20 to 45 degrees, such as 15,
25, 30, 35 and 50 degrees. Thus, the combination of the spine 230 and the first and second
flow control guide vanes 218, 219 forms a dual funnel for directing the flow of chaff through

the chaff pan 210 and towards a mid-region of a corresponding spreader.

[0042] In accordance with a fourth preferred embodiment, the present invention provides
for a chaff pan 310, as shown in Fig. §, for attachment to a cleaning apparatus of the
agricultural combine 1000. The chaff pan 310 can be configured similar to any of the above
chaff pan embodiments, but includes a segmented flow control guide vane 318. The
segmented flow control guide vane 318 includes a plurality of overlapping guide vane
segments 318a, which are slightly spaced apart from an adjacent guide vane segment 318a.
The segmented flow control guide vane 318 is positioned on the surface 312 of the chaff pan
310 so as to direct or deflect the flow of chaff towards the midline of the chaff pan 310.
Furthermore, the chaff pan 310 is configured to have a series of segmented flow control guide
vanes that direct the flow of chaff towards the midline of the chaff pan 310 about opposite
sides of the midline of the chaff pan 310 i.e., a pair of segmented flow control guide vane

assemblies.
[0043] EXAMPLES

[0044] The present invention will be better understood by reference to the following

examples, which are provided by way of illustration and not by way of limitation.
[0045] CONTROL SAMPLE

[0046] A conventional production flat pan i.e., conventional chaff pan, was evaluated and
compared to chaff pans embodying the present invention. Fig. A below illustrates the
convention production flat pan used as a control for measuring improvement in grain loss

from a combine harvester.
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Figure A - Conventional Chaff Pan

[0047] EXAMPLE I

[0048] A modified chaff pan as shown in Fig. B (below) was evaluated for improvement
in grain loss during operation of a combine harvester. The modified chaff pan was designed
with an englardged spine and a flow control guide vane about a right side of the chaff pan,

i.e., positioned intermediate the spine and the right upwardly extending wall plate.

Figure B - Example |

[0049] EXAMPLE II

[0050] A modified chaff pan as shown in Fig. C (below) was evaluated for improvement
in grain loss during operation of a combine harvester. The modified chaff pan was designed

with a flow control guide vane about a right side of a conventional chaff pan, as shown e.g.,

SUBSTITUTE SHEET (RULE 26)
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in Fig. A. The flow control guide vane was positioned intermediate the spine and the right

upwardly extending wall plate.

[0051]

[0052]

EVALUATION RESULTS

Figure C - Example II

Grain Loss at Center, i.e., grain loss at the center of a spreader being fed by a

chaff pan, and Grain Loss at Right Edge, i.e., grain loss at the right edge of a spreader being

fed by a chaff pan were evaluated under simulated normal operating conditions for the

discharge of chaff. Table 1 below is a table of the improvement in percentage spread of grain

from both the Grain Loss at Center and Grain Loss at Right Edge positions of the combine's

spreader. Percentage spread to side was determined by the amount of grain collected that was

spread to outside the right, rear tire of the combine.

Table 1
Grain Loss At Center Grain Loss at Right Edge
% Spread to % Increase over % Spread to % Increase over

Side Control Side Control
Control 22 15
Example | 69 47 60 45
Example II 63 41 49 34

10
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[0053] 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 to be 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.

11
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CLAIMS
I/We claim:

. A chaff pan for attachment to a cleaning apparatus of an agricultural combine comprising:

a surface for receiving a flow of chaff from the cleaning apparatus, the surface having a

proximal end proximate the combine and an opposing distal end;

first and second side walls extending upwards from the surface about respective lateral

ends of the chaff pan; and

a flow control guide vane positioned on the surface of the chaff pan and extending from

the proximal end to the distal end, wherein the flow control guide vane is positioned on the

surface at an angle relative to a midline of the chaff pan for directing the flow of chaff towards

the midline of the chaff pan.

. The chaff pan of claim 1, wherein the flow control guide vane is spaced from one of the side

walls further than the opposite side wall.

. The chaff pan of claim 1, wherein the proximal end of the surface has a width larger than a

width of the distal end of the surface.

. The chaff pan of claim 1, wherein the chaff pan extends outwardly and downwards from the

combine.

. The chaff pan of claim 1, wherein the flow control guide vane comprises:
a medial surface at an obtuse angle from the surface of the chaff pan, and

a lateral surface at an obtuse angle from the surface of the chaff pan.

. The chaff pan of claim 5, wherein the medial surface of the flow control guide vane is at an
angle from about 91 to 120 degrees from the surface of the chaff pan, and wherein the lateral
surface of the flow control guide vane is at an angle from about 91 to 150 degrees from the

surface of the chaff pan.

. The chaff pan of claim 1, wherein the flow control guide vane has a proximal end adjacent
the proximal end of the surface and a distal end adjacent the distal end of the surface, and

wherein the proximal end of the flow control guide vane is spaced further from the midline of

12
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the chaff pan than the distal end of the flow control guide vane is spaced from the midline of

the chaff pan.

8. The chaff pan of claim 7, wherein the distal end of the flow control guide vane is positioned

at the midline of the chaff pan.

9. The chaff pan of claim 1, wherein the flow control guide vane is a curved flow control guide

vane.

10. The chaff pan of claim 1, further comprising a second flow control guide vane positioned on
the surface of the chaff pan on an opposite side of the midline of the chaff pan from which

the flow control guide vane is positioned.

11. The chaff pan of claim 1, further comprising an elongated raised spine extending along the

midline of the chaff pan.

12. The chaff pan of claim 1, wherein the flow control guide vane comprises a plurality of

overlapping guide vane segments.

13. A chaff pan for receiving a flow of chaff from a cleaning apparatus of an agricultural
combine comprising:

a surface having a larger proximal end than an opposing distal end of the surface;

first and second side walls extending from the surface about respective lateral ends of the
chaff pan; and

a flow control guide vane positioned on the surface of the chaff pan and extending from
the proximal end to the distal end, wherein the proximal end of the flow control guide vane is
spaced further from a midline of the chaff pan than the distal end of the flow control guide vane

is spaced from the midline of the chaff pan.

14. The chaff pan of claim 13, wherein the distal end of the flow control guide vane is positioned

at the midline of the chaff pan.

15. The chaff pan of claim 13, further comprising a second flow control guide vane positioned on
the surface of the chaff pan on an opposite side of the midline of the chaff pan from which

the flow control guide vane is positioned.

13
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The chaff pan of claim 13, wherein the flow control guide vane comprises:
a medial surface at an obtuse angle from the surface of the chaff pan, and

a lateral surface at an obtuse angle from the surface of the chaff pan.

The chaff pan of claim 16, wherein the medial surface of the flow control guide vane is at an
angle from about 91 to 120 degrees from the surface of the chaff pan, and wherein the lateral
surface of the flow control guide vane is at an angle from about 91 to 150 degrees from the

surface of the chaff pan.

The chaff pan of claim 13, wherein the flow control guide vane is a curved flow control

guide vane.

The chaff pan of claim 13, wherein the flow control guide vane comprises a plurality of

overlapping guide vane segments.

A chaff pan for receiving a flow of chaff from a cleaning apparatus of an agricultural
combine comprising:
a surface having a larger proximal end than an opposing distal end of the surface;

first and second side walls extending from the surface about respective lateral ends of the

chaff pan; and

a flow control guide vane positioned on the surface of the chaff pan that includes:

a proximal end proximate the proximal end of the surface and an opposing distal
end, and

a plurality of spaced apart and overlapping guide vane segments extending from
the proximal end to the distal end of the surface, wherein the plurality of guide vane
segments is configured to direct a flow of chaff towards a midline of the chaff pan as the

flow of chaff flows towards the distal end of the chaff pan.
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