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Abstract
A concave for an agricultural combine having an array of straight rectangular
bars and straight round bars spaced from one another and extending axially of the
rotor or cylinder to form a threshing surface and to form openings therebetween for
grain to pass through. The round bars shed crop material to reduce plugging while
the rectangular bars provide an aggressive threshing edge. Smaller diameter wires
can be inserted between the round and rectangular bars to reduce the opening size

for use with small grains.
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CONCAVE FOR AN AGRICULTURAL COMBINE
Background of the Invention

1. Field of the Invention:

The present invention is related to a concave for an agricultural combine and
in particular to a concave that sheds crop material to avoid plugging when
harvesting green plant material, high moisture corn or a high volume throughput of

dry crop material.

2. Description of the Prior Art:

Agricultural combines are large machines that harvest, thresh, separate and
clean an agricultural crop. The resulting clean grain is stored in a grain tank located
on the combine. The clean grain can then be transported from the grain tank to a
truck, grain cart or other receiving bin by an unloading auger.

There are two basic types of combines: (1) a conventional combine having a
transverse threshing cylinder followed by a separator for separating the threshed
crop, and (2) a rotary combine having a rotor and rotor casing for both threshing and
separating the harvested crop. The rotating transverse threshing cylinder is mounted
in close proximity to a concave. The threshing cylinder, in conjunction with the
concave, threshes the crop material. The concave generally comprises a series of
straight bars extending parallel to the cylinder axis of rotation. Curved wires project
through the bars and extend circumferentially through the concave. A concave of
this type forms a grate through which the majority of the threshed grain and chaff fall
onto a collecting assembly where it is directed to the cleaning system of the
combine. U.S. Patent 4,909,772 illustrates such a concave.

Rotary combines have a rotary crop processing unit formed by a rotor and a
casing surrounding the rotor. The rotary crop processing unit has an inlet transition
section for pulling crop material into a rotary crop processing unit from the
feederhouse. The rotary crop processing unit includes a threshing section for
threshing the crop material and a separating section for separating the grain from
the threshed crop material. The bottom of the casing is provided with a series of
grates through which the grain and chaff fall from the casing. The grates, located
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* beneath the threshing section of the rotary crop processing unit, comprise a

concave. Such a concave is disclosed in U.S. Patent 4,499,908. In this patent, one
side of the concave is pivotally mounted to the crop processing unit and the other
side is adjustably mounted to the crop processing unit to control the clearance
between the concave and the rotor.

Crop material, especially green crop material and high volume crop material,
tends to plug the concave, not allowing grain to pass through the concave and thus
reducing capacity and threshing ability. Furthermore, in some rotary combines, it is
necessary to change between two different concaves, with different sized openings,
when changing between harvesting of small and large grain crops.

Summary

Accordingly, it is an object of the present invention to provide a concave
having the ability to shed crop material to prevent plugging of the concave for a wide
range of crops and crop conditions.

It is a feature of the invention to use a combination of straight rectangular bars
and straight round bars for the concave threshing surface. The bars extend parallel
to the rotational axis of the cylinder or rotor. The round bars have a rounded
threshing surface that is capable of easily shedding any crop material while the
rectangular bars have flat surfaces to provide an aggressive threshing edge.

It is an optional feature of the concave to place additional straight wires
between, and parallel to, the rectangular and round bars. The wires reduce the
concave opening size for use with small grain crops. The wires are individually
removable, resulting in a large number of wire location combinations that allow the
separation level of the concave to be varied, to maximize performance of the
combine in a specific crop condition. By adding or removing wires, the same
concave can be used optimally with both large and small grain crops. This avoids the
need to have separate concaves for different crops.
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Brief Description of the Drawings

Figure 1 is a semi-schematic side elevation of a self propelled combine
having a rotary processing unit.

Figure 2 is a perspective view of a concave section according to the present
invention.

Figure 3 is a side view of the concave section shown in Fig. 2.

Figure 4 is fragmentary perspective view of the concave section shown in Fig.
2 with concave wires shown partially installed.

Detailed Description

Fig. 1 shows an agricultural combine 10 comprising a supporting structure 12
having ground engaging means extending from the supporting structure, such as
wheels 14. A harvesting platform 16 is used for harvesting a crop and directing it to
a feederhouse 18. The harvested crop is directed by the feederhouse 18 to a beater
20. The beater directs the crop upwardly through the inlet transition section 22 to the
rotary crop processing unit 24. A rock trap 25 is positioned between the feederhouse
and the beater 20.

The rotary crop processing unit 24 threshes and separates the harvested
crop material. It comprises a rotor or rotating member 26 radially surrounded by a
casing 28 that together define an inlet section 30, a threshing section 32 and a
separating section 34. The rotor 26 comprises a hollow cylindrical drum having a
plurality of crop processing elements that engage the crop and rotate it in the casing
28. The bottom of the casing has a concave 36 under the threshing section 32 and a
separating grate 38 under the separating section 34.

Grain and chaff falling through the concave 36 and the separating grate 38
are directed to cleaning system 40. The cleaning system 40 removes the chaff and
directs the clean grain to a clean grain elevator (not shown). The clean grain
elevator deposits the clean grain in a grain tank 42. The clean grain in the tank 42
can be unloaded into a grain cart or truck by an unloading auger 44.
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Threshed and separated straw is discharged from the rotary crop processing
unit 24 through outlet 46 to a discharge beater (not shown). The discharge beater in
turn propels the straw out the rear of the combine. The operation of the combine is
controlled from operator's cab 48.

The present invention is directed to the concave 36 located under the
threshing section 32 of the rotary crop processing unit 24. The concave of the
present invention may also be used as a separating grate. However, other types of
separating grates may be preferred.

Three concave sections form the concave 36. A concave section 50 is shown
in Fig. 2. The section 50 includes a frame having two end members 52 and 54
axially spaced from one another. The end members are curved to extend
circumferentially about a portion of the rotor 26. Two straight support members 56,
58 extend between and are joined to the curved end members. Curved intermediate
supports 59 are arranged between the two curved end members.

Threshing is accomplished by an array of straight rectangular bars 60 and
straight round bars 62 that extend between the two curved end members 52, 54.
The bars extend parallel to the axis of the rotating member 26. The bars are spaced
from one another to form openings 64 therebetween for grain to pass through. The
rectangular bars provide an aggressive threshing edge while the round bars provide
a rounded threshing surface that is capable of shedding crop material.

The rectangular bars 60 have inner edges 66 that define an arcuate inner
plane of the concave. The round bars 62 have a surface that is tangent to the
arcuate inner plane as shown in Fig. 3. The rectangular and round bars are welded
to the curved end members 52, 54 and to the intermediate supports 59.

In a preferred embodiment, the rectangular bars and the round bars are
arranged in an alternately fashion as shown in Fig. 2. However, it will be readily
appreciated that the rectangular bars and the round bars need not alternate with one
another. For example, a round bar can be spaced between every two rectangular
bars or vice versa to provide a concave having different characteristics. In a
preferred embodiment, the rectangular bars are 6mm thick and 38mm deep. The

round bars have a diameter of 16mm. The bars are spaced approximately 28mm on
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center, resulting in the opening 64 between adjacent bars being suitable for
threshing corn and other large grains.

To reduce the opening size for smaller grains, optional wires 70 can be
inserted into the concave section, between the bars as shown in Fig. 4. The wires 70
are inserted through apertures 72 in the end members 52, 54 and the intermediate
supports 59. The wires are disposed between the rectangular and round bars 60,
62. The wires extend parallel to the bars and reduce the size of the openings 64 in
the concave. The wires 70 have an enlarged, nail like, head 74 at one end that
engages the end member 54. When multiple concave sections 50 are used, the
adjacent concave section engages the wire heads 74 to hold the wires in place. The
concave can be utilized with all of the wires 70 in place, all of the wires 70 removed,
or a select number of wires removed to provide different opening sizes in the
concave.

In a rotary combine, a single long concave section can be utilized as the
concave or multiple shorter concave sections can be arranged end-to-end to form
the concave. When multiple concave sections are provided, each section may be
configured with a different number of the wires 70 to provide different opening sizes
in the different concave sections. An opening along the side of the combine
supporting structure 12 provides access to the concave.

The concave of the present invention, having both round and rectangular
bars, can be utilized in a conventional combine having a transverse threshing
cylinder as the rotating member. However, limited access to the concave may limit
the ability to add or remove the wires 70. As such, a single size opening may be
required in the concave when used in conventional combines. The benefits of both
round and rectangular bars in shedding crop material will still be available when the
concave is used in a conventional combine.

The concave of the present invention resists plugging by virtue of the use of
round bars. The curved surface of the round bars naturally resists accumulation of
crop material thereon. The combination of round and rectangular bars provides more
aggressive threshing action then is possible with a concave comprised solely of

round bars.
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The invention should not be limited to the above-described embodiment, but
should be limited solely by the claims that follow.
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" CLAIMS:

1. A concave for a crop processing unit having a rotating member rotating
about an axis that cooperates with the concave to thresh a crop, the concave
comprising one or more concave sections each having:

a frame having curved end members axially spaced from one another and two
straight support members joined to the curved end members; and

an array of straight rectangular bars and straight round bars spaced from one
another and extending axially between the curved end members forming openings
therebetween for grain to pass through with the rectangular bars and the round bars
being arranged in an alternating fashion with one another and being welded to the
frame.

2. The concave as defined by claim 1 further comprising straight wires
extending axially between the curved end members and spaced between adjacent
bars to reduce the opening size between the bars.

3. The concave as defined by claim 2 wherein radially inner edges of the
rectangular and round bars define an arcuate inner plane and wherein the wires are
recessed radially outward from the arcuate inner plane.

4. The concave as defined by claim 2 wherein the wires are not attached
to the frame whereby the wires may be individually removed from between the bars
to selectively provide larger opening sizes for grain to pass through.

5. A concave for a crop processing unit having a rotating member rotating
about an axis that cooperates with the concave to thresh a crop, the concave
comprising one or more concave sections each having:

a frame having curved end members axially spaced from one another and two
straight support members joined to the curved end members;

an array of straight bars spaced from one another and extending axially
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between the curved end members, the straight bars being welded to the frame and
the bars forming an arcuate threshing surface, the bars having openings
therebetween for grain to pass through; and

straight wires extending axially between the curved end members and spaced
between adjacent bars to reduce the opening size between the bars, the straight
wires removably attached to the frame wherein the straight wires can be individually
removed from between the bars to selectively provide larger opening sizes for grain
to pass through.

6. The concave as defined by claim 5 wherein the wires are recessed
radially outward from the arcuate threshing surface.

7. The concave as defined by claim 5 wherein the bars are an alternating
array of rectangular and round bars.
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