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(57) ABSTRACT

[A concave includes a frame and an array of threshing
clements supported by the frame, the threshing elements
being spaced apart and extending generally parallel to one
another. The threshing elements are configured in the form
of round bars each having formed on an upper portion
thereol disposed adjacent to an upper portion of the frame a
longitudinally-extending notch respectively defining an
aggressive threshing edge. The spaced apart relationship and
round configuration of the threshing elements reduce plug-
ging of the concave. The threshing edges facing 1 a
direction opposite to the direction of crop material tlow
restrict crop material flow and thereby enable more effective
threshing.] 4 concave includes a frame and an array of
threshing elements supported by the frame, the threshing
elements being spaced apart and extending genevally par-
allel to one another. The threshing elements each have
Jormed on an upper portion thereof disposed adjacent to an
upper portion of the frame a longitudinally-extending notch
respectively defining an aggressive threshing edge. The

spaced apart relationship of the threshing elements reduce
plugging of the concave. The threshing edges facing in a
dirvection opposite to the divection of rotation of a harvester
rolor.

22 Claims, 6 Drawing Sheets
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CONCAVE WITH AN ARRAY OF
LONGITUDINALLY NOTCHED SPACED
APART THRESHING ELEMENTS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This patent application claims the benefit of U.S. provi-
sional application No. 61/573,644 filed Sep. 9, 2011. The

disclosure of said provisional application 1s hereby incor-
porated herein by reference thereto.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a concave for an
agricultural combine and, more particularly, 1s concerned
with a concave with an array of longitudinally notched
spaced apart threshing elements that reduce concave plug-
ging and enable more eflective threshing.

2. Description of the Prior Art

Rotary combines have a rotary crop processing unit that
threshes and separates the grain from the harvested crop
material. The rotary crop processing umit 1s formed by a rotor
radially surrounded by a casing. The rotor and casing
together define an inlet section, a threshing section and a
separating section. As disclosed 1n U.S. Pat. No. 6,193,604
to Ramp et al., the bottom of the casing has a concave under
the threshing section for threshing the crop material and a
separating grate under the separator section for separating
the grain from the threshed crop material. The inlet section
pulls the harvested crop material from a front crop gathering
unit into the threshing section. The threshing section
threshes the crop material and then feeds the threshed crop
material to the separator section.

As shown in the Ramp et al. patent, the concave 1s
provided with a combination of threshing elements in the
form of straight bars square 1n cross-section that are spaced
apart from one another with wires between the bars. The
objective of this combination 1s to restrict the flow of crop
material so as to enhance threshing of the crop material in
the threshing section. However, under corn crop conditions,
a tendency frequently develops for crop material flow to be
restricted too much by corn shucks getting hung up on the
bars and catching on the wires, resulting 1n plugging of the
concave. One solution tried thus far has been to change the
threshing elements of the concave to round bars with no
wires. But now a tendency frequently develops under some
crop conditions, other than corn, for too little restriction of
crop material flow such that the other crop materials are not
threshed eflectively, resulting in overloading of the separator
section.

Consequently, a need remains for innovation that waill
provide a solution to the aforementioned problems.

SUMMARY OF THE INVENTION

The present invention provides a concave designed to
overcome the above-described drawbacks and satisty the
alforementioned need. The concave of the present mnvention
incorporates an array of spaced apart threshing elements 1n
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2

the form of round bars that have longitudinal notches formed
on their upper portions respectively defining aggressive

threshing edges. The round configuration of the spaced apart
bars reduces plugging of the concave as the threshing edges
of the longitudinal notches, facing 1n a direction opposite to
the direction of crop material tlow, restrict crop material
flow and thereby enable more effective threshing.

Accordingly, the present invention 1s directed to a con-
cave which includes a frame and an array of threshing
clements supported by the frame and being spaced apart and
extending generally parallel to one another. The threshing
clements are elongated bars having round configurations 1n
cross-section. Each bar has a notch formed therein defining
an aggressive threshing edge recessed into the bar and
disposed adjacent to an upper portion of the frame and
facing opposite to the direction of crop material tlow relative
to said concave.

More particularly, each bar has an upper portion and a
lower portion underlying the upper portion such that the
upper portion extends upwardly from the lower portion with
the notch adjacent to the upper portion and above the lower
portion of the bar and extending longitudinally between
opposite ends of the bar. The notch of each bar 1s defined by
a first surface on the lower portion of the bar and a second
surface on the upper portion of the bar extending upright
from and 1n transverse relation to the first surface.

The frame 1ncludes a pair of opposite side members and
a pair of end members spaced apart from and extending
generally parallel to one another and having ends joined to
corresponding ends of the opposite side members. The frame
further includes at least one intermediate member spaced
between and extending generally parallel the opposite end
members and extending between and joined to the opposite
side members. The opposite end members and intermediate
member have top edges and openings formed in the opposite
end members and the intermediate member adjacent to and
below said top edges. The openings are spaced apart from
one another such that the bars extend past the intermediate
member and between the opposite end members with the
opposite ends of the bars seated in the openings of the
opposite end members and the intermediate member. Fur-
ther, the opposite end members and the mtermediate mem-
ber together are curved 1n configuration such that their top
edges lie along a common surface curved in configuration.

These and other features and advantages of the present
invention will become apparent to those skilled 1n the art
upon a reading of the following detailed description when
taken 1n conjunction with the drawings wherein there 1s
shown and described an illustrative embodiment of the
ivention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following detailed description, reference will be
made to the attached drawings 1n which:

FIG. 1 1s a perspective view of an exemplary embodiment
of a threshing concave i1n accordance with the present
invention incorporating an array of longitudinally notched
spaced apart threshing elements.

FIG. 2 1s an end elevational view of the concave as seen
along line 2-2 1n FIG. 1.

FIG. 3 15 a bottom plan view of the concave as seen along
line 3-3 i FIG. 2.

FIG. 4 1s a side elevational view of the concave as seen
along line 4-4 1n FIG. 2.

FIG. 5 1s an enlarged end elevational view of a represen-
tative one of a pair of opposite end frame members and an
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intermediate frame member of the concave of FIGS. 1-3
showing one configuration of openings formed 1n the frame

members for seating the array of threshing elements as
shown 1n FIG. 7.

FIG. 6 1s a side elevational view of the one end member
of the concave as seen along line 6-6 1n FIG. 5.

FIG. 7 1s an end elevational view of the one end member
of the concave as shown in FIG. 5 now also showing the
ends of the arrayed threshing elements seatably mounted to
the one end member.

FIG. 8 1s an enlarged foreshortened front elevational view
of one of the threshing elements of the concave.

FIG. 9 1s an end elevational view of the one threshing
clement as seen along line 9-9 i FIG. 8.

FIG. 10 1s an enlarged end elevational view of the same
frame member as that shown i FIG. 5 but now having
openings of a modified configuration formed in the frame
member 1 place of configurations of the openings shown in
FIG. §.

FIG. 11 1s an enlarged view of a fragmentary portion of
the frame member enclosed by the dashed circle 11 1n FIG.
10 now also showing an end view of a threshing element
seated 1n a respective one of the openings of the modified
configuration formed 1n the frame member.

FiIG. 12 Illustrates a combine having a votor and using the
concave shown in the foregoing drawings.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Referring to the drawings, and particularly to FIGS. 1-4,
there 1s 1llustrated an exemplary embodiment of a threshing
concave, generally designated 10, having a construction 1n
accordance with the present invention. The concave 10
includes a frame 12 and an array 14 of elongated threshing
clements 16 supported by the frame 12. Each of the thresh-
ing elements 16, as best seen 1 FIGS. 8 and 9, has a
cross-sectional configuration 1n accordance with the present
invention. The components of the concave 10 are made of a
suitable substantially rigid material, such as steel.

More particularly, referring now to FIGS. 1-6 and 12, the
frame 12 1s formed by opposite end members 18, 20, an
intermediate member 22 and opposite side members 24, 26.
The opposite end members 18, 20, being of substantially
identical configuration, are spaced apart from one another
and extend generally parallel to one another. The end
members 18, 20 and intermediate member 22, as seen
particularly in FIGS. 5 and 6, are in the form of relatively
thin elongated plates. The intermediate member 22 1s spaced
substantially equidistantly between the end members 18, 20
and extends generally parallel thereto. The end and inter-
mediate members 18, 20, 22 together are similarly curved in
configuration and have respective inner top edges 18A, 20A,
22 A which lie along a common surface S of curved shape
that 1s spaced from and extend circumierentially about a
portion of a rotor /02 of a crop matenial harvesting machine
100, the rotary combine, when the concave 10 1s 1nstalled 1n
the combine. The end and intermediate members 18, 20, 22
cach has a plurality of openings, more particularly, 1n
configurations of slots or recesses 28, spaced apart from one
another and formed 1n the upper portions of each of the end
and intermediate members 18, 20, 22, below and open at
their 1inner top edges 18A, 20A, 22A, such that the spaced
apart openings formed 1n one opposite end member 18
respectively correspond with the spaced apart openings
formed in the other opposite end member 20 and the
intermediate member 22.
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The side members 24, 26 of the frame 12 are spaced from
one another and extend generally parallel to one another.
The side members 24, 26 also extend transversely between
and are rigidly joined to corresponding ends of the curved
end and intermediate members 18, 20, 22. The side members
24, 26 are straight in configuration for supporting the frame
12 as part of the casing (not shown) below the rotor (not
shown) of the combine.

Referring now to FIGS. 7-9, the array 14 of elongated
threshing elements 16 supported by the frame 12 take the
form of a plurality of elongated longitudinally-notched
spaced-apart bars 16 supported by the frame 12. The bars 16
are straight 1n longitudinal extent and round in cross-section,
and extend between the opposite end members 18, 20 past
the mntermediate member 22 of the frame 12. The bars 16 are
spaced apart from and extend generally parallel to one
another. At their opposite end portions 16A, 16B and an
intermediate portion 16C, the bars 16 are seated in the
shape-conforming concave slots or recesses 28 formed 1n the
end and intermediate members 18, 20, 22 of the frame 12.
Further, the bars 16, at their opposite ends 16A, 168 and
intermediate portion 16C, are aiflixed, using any suitable
technique, such as by welding, to the end and intermediate
members 18, 20, 22 of the frame 12.

More particularly, each elongated bar 16 has a lower
portion 30, an upper portion 32 and a longitudinally-extend-
ing notch 34. (The notches 34 are also shown 1n FIG. 1, 2.)
The lower portion 30 of each bar 16 has about a semi- or
half-cylindrical rounded configuration 1n cross-section. The
lower portion 30 1s seated in the shape-conforming concave
slots or recesses 28 spaced apart from one another and
formed 1n the frame end and intermediate members 18, 20,
22 below and open at their inner top edges 18A, 20A, 22A.
The upper portion 32 of each bar 16 has about a quarter-
cylindrical rounded configuration 1n cross-section. The
upper portion 32 merges from the lower portion 30 and
extends above the lower portion 30 and the mner top edges
18A, 20A, 22 A of the end and intermediate members 18, 20,
22 of the frame 12. Thus, the depths of the recesses 28 into
frame members 18, 20, 22 are such that the notches 34 of the
bars 16 seated 1n the recesses 28 are disposed substantially
above the top edges 18A, 20A, 22A of the frame members
18, 20, 22.

The longitudinally-extending notch 34 in the bar 16 1s
defined by first and second surfaces 36, 38 formed on the bar
16 and disposed 1n a transverse relation to one another, for
example through an angle of about 90°. The first surface 36
lies on the lower portion 30 of the bar 16, extending
longitudinally along the bar 16 between the opposite end
portions 16 A, 16B of the bar, forwardly of the upper portion
32 and above the lower portion 30 of the bar 16. The first
surface 36 on the lower portion 30 of the bar 16 1s generally
coextensive with the common surface S of curved configu-
ration 1n which lie the mner top edges 18A, 20A, 22A of the
end and intermediate members 18, 20, 22 of the frame 12.
The second surface 38 lies on the upper portion 32 of the bar
16, extending upright from and in the transverse relation to
the first surface 36, above the inner top edges 18A, 20A, 22A
of the end and intermediate members 18, 20, 22 of the frame
12 and toward the rotor of the crop material harvesting
machine. The second surface 38 faces 1n a direction opposite
to the direction of rotation R of the rotor relative to the frame
12 such that second surface 38 defines an exposed forward-
facing relatively aggressive threshing edge 40 on the bar 16
for restricting the flow of crop material over and past the bar
16 while the first surface 36 defines an exposed upward-
facing edge 42 on the bar 16 for restricting the flow of crop
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material outwardly through the spaces 44 between the bars
16. Although not shown 1 FIGS. 2, § and 7 1n order to
simplity illustration of the concave 10, the space 44 between
the recesses 28 and thus between the seated bars 16 prefer-
ably progressively increase in width or are more open going
from one of the side members 24 of the frame 12 to the other
side member 26 in the direction of rotation R of the rotor
relative to the frame 12 to aid 1n removing crop material
sooner to avoild overloading the following separator section
of the casing.

By way of example, not as a limitation, the widths of the
spaces 44 may increase from the smallest of about 0.875
inch to the largest of about 1.25 inches. The length of the
bars 16 may be about 13.75+/-0.03 inches. The diameter of
the bars 16 may be about 1 inch. The width of the first
surface 36 may be about 0.625 inch. The width of the second
surface 38 may be about 0.375 inch. The radius of the
recesses 28 may be slightly greater than 0.5 inch 1n order to
accommodate the bars 16 each having the 0.5 inch radius.

Referring now to FIGS. 10 and 11, there i1s shown the
same representative one frame member 18, of the frame
members 18, 20, 22, as that shown 1n FIG. 5. Now the frame
member 18 (and likewise 1n the case of the other frame
members 20, 22) has a plurality of openings formed therein,
more particularly, with modified configurations in the form
of substantially circular shaped holes 46 1n place of the
semi-circular shaped recesses 28 shown 1n FIG. 5. The holes
46, having the same radius as the recesses 28, are displaced.,
by way of example, approximately three-e1ghths inch closer
to the bottom edge 18B of the frame member 18 than were
the recesses 28. Further, the upper portions of the frame
member 18 at the right sides of the holes 46 have rounded
configurations that merge with the top edge 18A so as to
provide the frame member 18 with rounded edge segments
48 that extend between the holes 46 and the top edge 18A
and that are opposite from pointed edge segments 50 on the
upper portions of the frame member 18A on the left side of
the holes 46 which pointed edge segments 50 backstop the
portions of the rods 16 seated in the holes 46, as shown in
the case of the representative one rod 16 mn FIG. 11. The
second surface 38 of the notch 34 on the upper portion 32 of
the bar 16 1s generally aligned vertically with the tip S0A of
the pointed edge segment 50. As also shown in FIG. 10, the
center-to-center distances between the holes 46, and thus the
widths of the spaces between the rods 16 seated therein,
preferably progressively increase going from right to left as
seen 1n FIG. 10. By way of example, not as a limitation, the
center-to-center distances may increase from the smallest of
about 1.75 inch to the largest of about 2.34 inches. There are
nineteen holes 46 and thus the same number of seated bars
16 1n the frame member 18 shown 1n FIG. 10 versus twenty
recesses 38 and thus the same number of seated bars 16 in
the frame member 18 shown in FIG. 5. Because of the
greater depth of the holes 46 from the top edge 18A 1nto the
frame member 18 (and likewise in the case of the other
frame members 20, 22), the notches 34 of the bars 16 seated
in holes 46 are disposed substantially below the top edge 18a
of the frame member 18.

It 1s thought that the present invention and 1ts advantages
will be understood from the foregoing description and 1t will
be apparent that various changes may be made thereto
without departing from the spirit and scope of the invention
or sacrificing all of 1ts material advantages, the forms
hereinbefore described being merely exemplary embodi-
ments thereof.
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What 1s claimed 1s:

1. A threshing concave for an agricultural combine, com-
prising:

a frame comprised of a plurality of members 1ntercon-
nected to one another and including a pair of said
members spaced apart opposite, and extending gener-
ally parallel, to one another, each of said opposite
members having an upper portion with a top edge
thereon and a plurality of openings formed in said
upper portion adjacent to and below said top edge, said
openings being spaced apart from one another such that
said spaced apart openings formed in one of said
opposite members respectively correspond with said
spaced apart openings formed in the other of said
opposite members; and

an array of threshing elements supported by and extend-
ing between said opposite members of said frame and
being spaced apart and extending generally parallel to
one another;

said threshing elements being eclongated bars [having
round configurations in cross-section], each said elon-
gated bar having
a pair of opposite ends each being respectively seated

in a respective one of said corresponding openings of
said opposite members of said frame, and

a notch formed 1n said bar and extending longitudinally
between said opposite ends of said bar such that said
notch defines an aggressive threshing edge recessed
into said bar and disposed adjacent to said upper
portions of said opposite members of said frame and
facing opposite to [the direction of crop material flow
relative to said threshing concave] a direction of move-
ment of a rotor of the agricultural combine.

2. The concave of claim 1 wherein each bar at each of 1ts
opposite ends 1s allixed to a respective one of said opposite
members of said frame proximate to said opening in which
said opposite end of said bar 1s seated.

3. The concave of claim 2 wherein each bar has:

an upper portion with said notch formed in said each bar
adjacent to said upper portion; and

a lower portion underlying said upper portion and said
notch.

4. The concave of claim 3 wherein said upper portion has
substantially a quarter-cylindrical configuration in cross-
section and said lower portion has substantially a semi-
cylindrical configuration in cross-section.

5. The concave of claim 1 wherein each bar has an upper
portion and a lower portion underlying said upper portion
such that said upper portion extends upwardly from said
lower portion with said notch adjacent to said upper portion
and above said lower portion of said bar.

6. The concave of claim 5 wherein said notch of said each
bar 1s defined by a first surface on said lower portion of said
bar and a second surface on said upper portion of said bar
extending upright from and 1n transverse relation to said first
surface.

7. The concave of claim 1 wherein spacing between said
openings in said upper portion ol each of said opposite
members of said frame and thus the spaces between said bars
seated 1 said openings progressively increase in width
going irom one end of said frame to an opposite end of said
frame.

8. The concave of claim 1 wherein said plurality of
members of said frame further includes at least one inter-
mediate member spaced between and extending generally
parallel to said opposite members of said frame.
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9. The concave of claim 8 wherein said opposite and
intermediate members together are curved in configuration
such that said top edges thereof lie along a common surface
curved 1n configuration.

10. The concave of claim 8 wherein said intermediate
member has a top edge and openings formed 1n said inter-
mediate member adjacent to and below said top edge and
corresponding to said openings of said opposite members
such that said bars are also seated 1n said openings of said
intermediate member.

11. The concave of claim 10 wherein said openings are
formed 1n said opposite and intermediate members such that
said notches of said bars are disposed substantially above
said top edges of said opposite and intermediate members.

12. The concave of claim 10 wherein said openings are
formed 1n said opposite and intermediate members such that
said notches of said bars are disposed substantially below
said top edges of said opposite and intermediate members.

13. A threshing concave for an agricultural combine,
comprising;

a Iframe 1ncluding

a pair of opposite side members, and
a pair of opposite end members spaced apart from and
extending generally parallel to one another and hav-
ing ends joined to corresponding ends of said oppo-
site side members,
said opposite end members each having an upper
portion with a top edge thereon and openings formed
in said upper portion of said each opposite end
member adjacent to and below said top edge, said
openings being spaced apart from one another such
that said openings 1n one of said opposite members
respectively correspond with said openings 1n the
other of said opposite members; and
an array of elongated threshing bars spaced apart and
extending generally parallel to one another, said bars
being straight in longitudinal extent [and round in
cross-section], said each bar having
a pair ol opposite ends each being respectively
seated 1n a respective one of said corresponding
openings 1n said opposite end members of said
frame,
a lower portion,
an upper portion, and
a notch defining an aggressive threshing edge
recessed 1nto said bar adjacent to said upper
portion of said bar and above said lower portion of
said bar, said notch longitudinally extending
between said opposite ends of said bar such that
cach of said notches 1s disposed adjacent to said
upper portions of said end members of said frame
and face opposite to [the direction of crop material
flow relative to said concave] a direction of rota-
tion of a rotor of the agricultural combine.

14. The concave of claim 13 wherein said upper portion
of said each bar has substantially a quarter-cylindrical con-
figuration 1n cross-section and said lower portion of said
cach bar has substantially a semi-cylindrical configuration 1n
cross-section, said lower portion of said each bar underlies
said upper portion and said notch.

15. The concave of claim 13 wherein said notch i1n said
cach bar 1s defined by a first surface on said lower portion
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of said bar and a second surface on said upper portion of said

bar extending upright from and 1n transverse relation to said

first surface.

16. The concave of claim 13 wherein spacing between
> said openings of said opposite end members and thus the
spaces between said bars seated 1n said openings progres-
sively increase 1n width going from one of said opposite side
members to the other of said opposite side members.

17. The concave of claim 13 wherein said frame further
includes at least one intermediate member spaced between
and extending generally parallel said opposite end members,
said 1ntermediate member also extending between and
joined to said opposite side members.

18. The concave of claim 17 wherein said opposite end
members and intermediate member together are curved in
configuration such that said top edges thereof lie along a
common surface curved in configuration.

19. The concave of claim 17 wherein said intermediate
>0 member has a top edge and openings formed 1n said inter-

mediate member adjacent to and below said top edge and

corresponding to said openings of said opposite end mem-
bers such that said bars are seated 1n said openings of said
intermediate member.
25 20. The concave of claim 19 wherein said openings are
formed 1n said opposite end and intermediate members such
that said notches of said bars seated 1n said openings are
disposed substantially above said top edges of said end and
intermediate members.

21. The concave of claim 19 wherein said openings are
formed 1n said opposite end and intermediate members such
that said notches of said bars seated in said openings are
disposed substantially below said top edges of said end and
intermediate members.

22. A threshing bar for use in a threshing concave for use
in an agricultural combine, the concave having a frame with
a first member and a second member spaced apart opposite,
and extending generally parallel, to each other, the first
member and the second member each having an upper
portion with a top edge thereon and a plurality of openings
formed in the upper portion adjacent to and below the top
edge, the openings being spaced apart from one another
such that the spaced apart openings formed in first member
respectively corresponds with the spaced apart openings
formed in the second member, the threshing bav comprising:

a threshing element configured to be supported by and

extend between the first member and the second mem-
ber, said threshing element being an elongated bar
having a pair of opposite ends each being configured to
be respectively seated in a vespective one of the cor-
responding openings of the first member and the second
member of the frame; and

a notch formed in said bar and extending longitudinally

between said opposite ends of said bar such that said

notch defines an aggressive threshing edge vecessed
into said bar and disposed adjacent to the upper
portions of the first and second members of the frame

and being further comfigured to face opposite to a

dirvection of movement of a rotor of the agricultural

combine.
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