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ABSTRACT OF THE DISCLOSURE

An apparatus and method for improving the ability of a rotary combine to gently thresh a
crop and to gently convey the crop through the threshing section of the combine. In a preferred
embodiment, the invention is a crop engaging element for the rotor of a rotary combine, said
Crop engaging element 'comprisin g: a mounting structure having a ramp portion terminating in a
top portion; a rasp bar comprising a base having a bottérn surface and a curved convex top
surface and a plurality of fins extending from said top surface; a leading mounting flange and a

trailing mounﬁn g flange that extend from the mounting structure for mounting the crop engaging

element to the rotor.
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CROP PROCESSING ELEMENT FOR A ROTARY COMBINE

BACKGROUND OF THE INVENTION

This invention relates to a crop processing element for a rotary combine. In
particular, the invention relates to a rasp bar assembly for a rotor for a rotary combine, a
cylinder for a rotary combine, and a rotary combine having such a cylinder.

Background art rotary combines comprise an axial crop processing unit that
houses a rotor. The rotor comprises a cylindrical drum upon which crop engaging elements
are mounted. These crop engaging elements often comprise rasp bars having fins. These
background art fins are oriented at an angle of sixty degrees relative to a radial plane of the
cylindrical drum or rotor or thirty degrees relative to an axial plane of the cylindrical drum or
rotor. The leading edge of the rasp bar is typically coincident with an axial plane of the
cylindrical drum or rotor, and the background art fins are oriented at an angle of sixty
degrees relative to the rasp bar leading edge.

The background art is characterized by U.S. Pat. Nos. 4,796,645; 4,889,517;
4,909,772; 4,964,838; 5,192,245; 5,192,246, 5,376,047; 5,487,703; 5,556,337, 5,688,170;
and 6,036,598.

BRIEF SUMMARY OF THE INVENTION

The purpose of the invention is to aim to improve the crop processing
efficiency of a rotary combine. One potential advantage of preferred embodiments of the
invention is that it may significantly increase the yield of a combine that incorporates it.
Another potential advantage of preferred embodiments of the invention is that it may reduce
the amount of straw that is processed by the combine from being broken up into small

particles. Another potential advantage of preferred embodiments of the invention is that the
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portion of the crop engaging element that is most exposed to wear, the rasp bar portion, may
be separately replaceable from the mounting structure portion. Another potential advantage
of preferred embodiments of the invention is that it may allow the harvesting of
pharmaceutical crops. Crops are now grown for harvesting to gain components used in the
pharmaceutical industry which require a less harmful harvesting process. Another potential
advantage of preferred embodiments of the invention is that it may move the material being
threshed as a slower rate, which may result in more thorough threshing or separation of the
crop, less damage to the crop and reduced plugging of the threshing system.

The invention is an apparatus and method intended for improving the ability
of a rotary combine to gently thresh a crop and to gently convey the crop through the
threshing section of th;e combine. In a preferred embodiment, the threshing elements of the
present invention are mounted on the threshing section of the rotor of a crop processing unit
of a rotary combine. In this embodiment, the threshing section downstream from the helical
blades of the infeed section and upstream from the separator tines of the separation section of
the crop processing unit. In this embodiment, the rotor is housed in a rotor housing that has
cage vanes mounted in a helical orientation along its upper surface and a concave along its
lower surface. In use, the threshing elements of a preferred embodiment of the present

invention move crop between the rotor housing and the rotating rotor and simultaneously

thresh the crop.
In a preferred embodiment, the invention is a crop engaging element for the
rotor of a rotary combine, said crop engaging element comprising: a hollow mounting

structure having a ramp portion terminating in a flat top portion that is provided with at least

one hole; a rasp bar comprising a base having a flat bottom surface and a curved convex top
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surface and a plurality of fins extending from said top surface, each of said plurality of fins
having a fin longitudinai axis, and said base being provided with at least one (and preferably
two) mounting holes through which a threaded fastener is passed to mount said rasp bar to
said hollow mounting structure; a leading mounting flange and a trailing mounting flange
that extend from the hollow structure for mounting the crop engaging element to the rotor,
wherein one of said mounting flanges is provided with at least one (and preferably two)
circular mounting apertures and the other of said mounting flanges is provided with at least
one (and preferably two) mounting apertures in the form of a slot through which mounting
bolts are passed to mount the crop engaging element on the rotor. Preferably, said hollow
mounting structure is a single structure of unitary construction. Preferably, said fin
longitudinal axes are substantially parallel. In a preferred embodiment, the crop engaging
clement further comprises a rear wall, wherein said trailing mounting flange is provided with
at least one (and preferably two) gussets extending between said trailing mounting flange and
said rear wall. Preferably, said rear wall is open forming a rectangular frame.

In another preferred embodiment, the invention is a crop engaging element
for the rotor of a rotary combine, said crop engaging element comprising: a hollow structure
having a ramp portion terminating in a flat top portion that is provided with a rasp bar, said
rasp bar comprising a base having a curved convex top surface and a plurality of fins
(preferably nine) extending from said surface, each of said plurality of fins having a fin
longitudinal axis; and a leading mounting flange and a trailing mounting flange extend from
the hollow structure for mounting the crop engaging element to a rotor, wherein one of said
mounting flanges (preferably the leading mounting flange) is provided with a first mounting

aperture and the other of said mounting flanges (preferably the trailing mounting flange) 1s
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provided with a second mounting aperture (preferably a slot) through which mounting bolts
are passed to mount the crop engaging element on the rotor.

In yet another preferred embodiment, the invention is a crop processing rotor
for a rotary agricultural combine or a rotary pharmaceutical combine, said crop processing
rotor comprising: a cylindrical drum; and a plurality of crop processing elements mounted to
said cylindrical drum, each of said crop processing elements comprise a crop engaging
disclosed herein.

In a further preferred embodiment, the invention is a rotary agricultural or
pharmaceutical combine comprising: a concave; and a crop processing rotor disclosed herein,
said crop processing rotor being rotatably mounted in said concave.

In another preferred embodiment, the invention is a method for improving the
ability of a rotary combine to gently thresh a crop and to gently convey the crop through the

threshing section of the rotary combine, said method comprising: introducing the crop to the

‘threshing section of the rotary combine; and rotating within said threshing section a rotor

upon which are mounted a plurality of crop engaging elements (preferably in a helical
pattern), each said crop engaging element comprising a single, unitary, hollow structure
having a ramp portion terminating in a flat top portion that is provided with at least one hole,
a rasp bar comprising a base having a flat bottom surface and a curved convex top surface
and a plurality of fins extending from said top surface, and said base being provided with at

least one mounting hole through which a threaded fastener is passed to mount said rasp bar to
saild hollow structure, and a leading mounting flange and a trailing mounting flange that
extend from the hollow structure for mounting the crop engaging element to the rotor,

wherein one of said mounting flanges is provided with at least one circular mounting aperture
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and the other of said mounting flanges is provided with at least one mounting aperture in the
form of a slot through which mounting bolts are passed to mount the crop engaging element
on the rotor.

In another preferred embodiment, the invention is a method for improving the
ability of a rotary combine to gently thresh a crop and to gently convey the crop through the
threshing section of the rotary combine, said method comprising: introducing the crop to the
threshing section of the rotary combine; and rotating within said threshing section a rotor
upon which are mounted a plurality of crop processing elements, each said crop engaging
element comprising a crop engaging element disclosed herein.

In another preferred embodiment, the invention is a crop engaging element
for the rotor of a rotary combine, the rotor having a plurality of radial planes, said crop
engaging element comprising: a hollow structure having a ramp portion terminating in a top
portion, a rasp bar that is attached to said top portion, said rasp bar comprising a base having
a curved convex top surface and a plurality of fins extending from said surface, each of said
plurality of fins having a fin longitudinal axis; whereas said fin longitudinal axes are
substantially parallel to one another and are oriented at an angle relative to one of the radial
planes of rotation, said angle being in the range of about forty-one to about fifty-nine degrees
or in the range of about sixty-one degrees to about eighty-nine degrees. Preferably, said angle

1s about fifty degrees. Preferably, said angle is about seventy degrees. Preferably, said angle

1s 1n the range of about forty-two degrees to about fifty-eight degrees. Preferably, said angle

1S 1n the range of about sixty-two degrees to about eighty-eight degrees.
In yet another preferred embodiment, the invention is a crop engaging

element for the rotor of a rotary combine, the rotor having a plurality of radial planes, said
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crop engaging element comprising: a rasp bar mount that is attached to the rotor, said rasp
bar mount having a ramp portion and a rasp bar portion, said rasp bar having a plurality of
fins, each of said fins having a longitudinal fin axis, each longitudinal axis being disposed at
an angle relative to one of said radial planes; wherein said angle is in the range of about
forty-two degrees to about fifty-eight degrees or about sixty-two degrees to about eighty-
eight degrees. Preferably, said angle is about fifty degrees. Preferably, said angle is about
seventy degrees. Preferably, said rasp bar mount and said rasp bar portion make up a single,
unitary cast metal structure.

According to another aspect of the invention there is provided a crop engaging
element for the rotor of a rotary combine in which the rotor has a plurality of rotor radial
planes, said crop engaging element comprising a hollow mounting structure having a ramp
portion; a rasp bar comprising a base having a top surface and a plurality of fins extending
from said top surface, each of said plurality of fins having a fin longitudinal axis, and said
base being provided with at least one mounting hole that is used for mounting said rasp bar to
said hollow mounting structure; and a leading mounting flange and a trailing mounting
flange that extend from said hollow structure for mounting the crop engaging element to the
rotor, wherein one of said mounting flanges is provided with at least one circular mounting
aperture and the other of said mounting flanges is provided with at least one mounting
apertures in the form of a slot that is used for mounting the crop engaging element on the
rotor; wherein the fin longitudinal axis of each fin is disposed at an angle relative to one of
said radial planes that intersects said fin, and said angle is within a range of either fifty

degrees plus or minus eight degrees or seventy degrees plus or minus-eight degrees.
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According to yet another aspect of the invention, there is provided a crop
engaging clement for the rotor of a rotary combine in which the rotor has a plurality of rotor
radial planes, said crop engaging element comprising: a hollow structure having a ramp
portion terminating in a flat top portion that is provided with a rasp bar, said rasp bar
comprising a base having a top surface and a plurality of fins extending from said surface,
each of said plurality of fins having a fin longitudinal axis; and a leading mounting flange
and a trailing mounting flange extend from the hollow structure for mounting the crop
engaging clement to a rotor, wherein one of said mounting flanges is provided with a first
mounting aperture and the other of said mounting flanges is provided with a second
mounting aperture for mounting the crop engaging element on the rotor; wherein each fin
longitudinal axis is disposed at an angle relative to one of said radial planes, and said angle is
within a range of either {ifty degrees plus or minus eight degrees or seventy degrees plus or
minus-eight degrees.

According to another aspect of the invention, there is provided a crop
processing rotor for a rotary combine, said crop processing rotor comprising: a  cylindrical
drum; and a plurality of crop processing elements mounted to said cylindrical drum, each of
said crop processing elements comprising one of the crop engaging elements of the preceding
paragraph.

According to another aspect of the invention, there i1s provided a rotary
combine comprising a concave and a crop processing rotor assembly comprising the crop

processing rotor of the preceding paragraph.

According to yet another aspect of the invention, there is provided a method

for improving the performance of a rotary combine, said method comprising introducing a
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crop to a threshing section of the rotary combine; rotating within said threshing section a
rotor upon which are mounted a plurality of crop engaging elements, said rotor having a
plurality of radial planes, each said crop engaging element comprising a single, unitary,
hollow structure having a ramp portion terminating in a flat top portion that is provided with
at least one hole, a rasp bar comprising a base having a flat bottom surface and a top surface
and a plurality of fins extending from said top surface, each of said plurality of fins having a
fin longitudinal axis, and said hollow structure being provided with a leading mounting
flange and a trailing mounting flange that extend from the hollow structure for mounting the
crop engaging element to the rotor; and using the crop engaging elements to gently thresh the
crop and gently convey the crop through the threshing section of the rotary combine; wherein
the fin longitudinal axis of each fin is disposed at an angle relative to one of said radial
planes that intersects said fin, and said angle is within a range of either fifty degrees plus or
minus eight degrees or seventy degrees plus or minus-eight degrees; and threshing the crop
by conveying the crop through said plurality of fins at said angle.

According to a further aspect of the invention, there is provided a method for
improving the ability of a rotary combine to gently thresh a crop and to gently convey the
crop through the threshing section of the rotary combine, said method comprising:
introducing the crop to the threshing section of the rotary combine; and rotating within said
threshing section a rotor upon which are mounted a plurality of crop processing elements,
said rotor having a plurality of radial planes, each said crop processing element comprising: a
hollow structure having a ramp portion terminating in a top portion that is provided with a
rasp bar comprising, said rasp bar comprising a top surface and a plurality of fins extending

from said top surface, each of said plurality of fins having a fin longitudinal axis; and a
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leading mounting flange and a trailing mounting flange extending from said hollow structure
for mounting the crop engaging element to said cylindrical drum; wherein the fin

longitudinal axis of each fin is disposed at an angle relative to one of said radial planes that
intersects said fin, and said angle is within a range of either fifty degrees plus or minus eight
degrees or seventy degrees plus or minus-eight degrees; and threshing the crop by conveying
the crop through said plurality of fins at said angle.

Further aspects of the invention will become apparent from consideration of
the drawings and the ensuing description of preferred embodiments of the invention. A
person skilled in the art will realize that other embodiments of the invention are possible and
that the details of the invention can be modified in a number of respects, all without

departing from the concept. Thus, the following drawings and description are to be regarded

as illustrative in nature and not restrictive.

7b



10

13

20

CA 02553475 2006-07-25

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

The teatures of the invention will be better understood by reference to the accompanying
drawings which illustrate presently preferred embodiments of the invention. In the drawings:

Fig. 1 1s a schematic elevation view of a rotary agricultural or pharmaceutical combine in
accordance with a preferred embodiment of the present invention.

Fig. 2 is an elevation view of a rotor of an axial crop processing unit in accordance with a
preferred embodiment of the present invention with the rotor housing shown partially cut away.

Fig. 3 1s a cross-sectional view of fhe threshing section of an axial crop processing unit in
accordance with a preferred embodiment of the present invention.

Fig. 4 1s an elevation view of a first portion of a crop engaging element in accordance

with a preferred embodiment of the present invention.

Fig. 5 1s a plan view of a first portion of a crop engaging element in accordance with a
preferred embodiment of the present invention.

Fig. 6 1s a cross-sectional view of a first portion of a crop engaging element in
accordance with a preferred embodiment of the present invention.

Fig. 7 1s a plan view of a second portion of a crop engaging element in accordance with a

preferred embodiment of the present invention.
Fig. 8 is a cross-section view of the second portion of a crop engaging element in

accordance with a preferred embodiment of the present invention.
Fig. 9 is a cross-section view of three of the fins of the second portion of a crop engaging

element in accordance with a preferred embodiment of the present invention.
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Fig. 10 is an elevation view of a crop engaging element in accordance with a preferred

embodiment of the present invention.

The following reference numerals are used to indicate the parts and environment of the

5 invention on the drawings:

10 rotary agricultural or pharmaceutical combine, rotary combine, combine

12 supporting structure

14 wheels
16 harvesting platform
10 18 feeder house

20 crop beater

22 inlet transition section
24 axial crop processing unit, Crop processing unit
26 cleaning system
15 28 clean grain tank
30 unloading auger
32 outlet

34 discharge beater

36 operator’s cab
20 38 rotor housing, housing
39 rotor

42 helical blades

44 separator tines
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46

50

74

76

80

82

84

85

86

83

89

90

92

94

96

98

100

102

104

105

106

108

110
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concave

crop engaging elements, threshing elements

cage vanes

first portion, mounting bracket, rasp bar mount

structure

ramp portion

top portion

threaded hole

leading mounting flange
trailing mounting flange
plane of rotation

circular mounting aperture
slot

rear wall

gusset

rectangular frame
second portion, rasp bar
base

fins

fin longitudinal axis
bottom surface
top surface

mounting hole
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112  radial plane

DETAILED DESCRIPTION OF THE INVENTION

Referring to Fig. 1, a preferred embodiment of rotary agricultural or pharmaceutical

combine 10 is presented. Agricultural or pharmaceutical combine 10 comprises supporting
structure 12 having ground engaging wheels 14. In this embodiment, harvesting platform 16

harvests a crop and directs it to feeder house 18. The harvested crop is directed by feeder house

18 to crop beater 20. Crop beater 20 directs the crop upwardly through inlet transition section 22

to axial crop processing unit 24.

Axial crop processing unit 24 threshes and separates the harvested crop material. Grain
and chaff fall through concaves and grates on the bottom of axial crop processing unit 24 into
cleaning system 26. Cleaning system 26 removes the chatf and directs the clean grain to a clean
grain elevator (not shown). The clean grain elevator deposits the clean grain in grain tank 28.

The clean grain in the tank can be unloaded 1nto a grain cart or truck by unloading auger 30.

Threshed and separated straw 1s discharged from axial crop processing unit 24 through
outlet 32 to discharge beater 34. Discharge beater 34 in turn propels the straw out the rear of

combine 10. The operation of combine 10 1s controlled from operator's cab 36.

Referring to Fig. 2, axial crop processing unit 24 preferably comprises rotor housing 38

and rotor 39 located inside rotor housing 38. The front part of rotor 39 and rotor housing 38
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define the infeed section of the crop processing unit. In this section, rotor 39 1s preferably
provided with a drum having helical blades 42 for engaging crop material that is discharged from
crop beater 20. Immediately downstream from the infeed section 18 the threshing section of crop
processing unit 24. In the threshing section, rotor 39 preferably comprises a cylindrical drum
upon which a plurality of crop engaging elements 50 are mounted, preferably in multiple helical
paths. Immediately downstream of the threshing section is the separating section of crop
processing unit 24. In the separating section, a plurality of separator tines 44 are preferably

mounted on the cylindrical drum. Preferably, cage vanes are mounted on the top of rotor

housing 38, preferably in multiple helical paths.

Referring to Fig. 3, a preferred embodiment of the threshing section of crop processing
unit 24 is illustrated. Crop processing elements 50 are shown mounted on rotor 39. Preferably,
cage vanes 74 are mounted on the top of rotor housing 38, preterably in multiple helical paths.

Concave 46 is mounted below rotor 39. Radial plane 112 of rotor 39 is illustrated.

Referring to Fig. 4, a preferred embodiment of first portion 76 of crop engaging element
50 is presented in a side view. In this embodiment, structure 80 of crop engaging element 50 is
hollow and comprises ramp portion 82 and top portion 84 that 1s preferably flat and provided
with at least one threaded hole 85. Leading mounting flange 86 forms the structure leading edge

of structure 80. Trailing mounting flange 88 forms the structure trailing edge of structure 80. At

least one of mounting flanges 86 or 88 is provided with at least one circular mounting aperture

90 and the other of said mounting flanges 86 or 88 1s provided with at least one mounting

aperture in the form of slot 92 through which mounting bolts (not shown) are passed to mount
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each of the crop engaging elements 50 on rotor 39. In this embodiment, structure 80 comprises

rear wall 94 and trailing mounting flange 88 is provided with at least one gusset 96 extending

between trailing mounting flange 88 and rear wall 94.

Referring to Fig. 5, a preferred embodiment of first portion 76 of crop engaging element
50 is presented in a top view. In this embodiment, two circular mounting apertures 90, two slots
92, two threaded holes 85 and two gussets 96 are provided. Preferably, the centers of one of the

pairs of circular mounting apertures 90, slots 92 and threaded holes 85 lie in plane of rotation 89

of rotor 39 when each crop engaging element 50 is mounted on rotor 39.

Referring to Fig. 6, a cross-sectional view of a preferred embodiment of first portion 76
of crop engaging element 50 is presented. In this embodiment, rear wall 94 is open, forming
rectangular frame 98. In this view, the leading edge of crop engaging element 50 is on the right

and the trailing edge of crop engaging element 50 1s on the left. =

Referring to Fig. 7, second portion or rasp bar 100 of a preferred embodiment of crop

engaging element 50 is shown in plan. In this view, the leading edge of rasp bar 100 1s on the

top and the trailing edge of rasp bar 100 is on the bottom. In this embodiment, rasp bar 100
preferably comprises base 102 and plurality of fins 104 extending from top surface 108. When

installed, each rasp bar 100 preferably has plane of rotation 89 that is perpendicular to radial

plane 112. Each of the fins 104 preferably has fin longitudinal axis 105.
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In a preferred embodiment, each fin longitudinal axis 105 is oriented at angle A of about
70 degrees relative to radial plane 112 of rotor 39 when each crop engaging element 50 is
mounted on rotor 39. In another preferred embodiment, angle A is in the range of about sixty-
one degrees to about eighty-nine degrees. In another preferred embodiment, angle A is about
fifty degrees plus or minus about eight degrees. In another preferred embodiment, angle A is
about seventy degrees plus or minus about eight degrees. Base 102 is preferably provided with

at least one (and preferably two) mounting holes 110 through which a threaded fastener, e.g., a

bolt, (not shown) i1s passed to mount rasp bar 100 on structure 80.

Referring to Figs. 8 and 9, portions of rasp bar 100 of crop engaging element 50 is shown
in cross section. The leading edge of rasp bar 100 is on the left and the trailing edge is on the
right in Fig. 8. In this embodiment, base 102 has flat bottom surface 106 and curved convex top
surface 108. Fins 104 extend from bottom surface 106. Both base 102 and fins 104 preferably

have smooth surfaces and rounded edges. Preferably, structure 80 and rasp bar 100 are

fabricated of cast metal.

Referring to Fig. 10, first portion 76 and second portion or rasp bar 100 of a preferred
embodiment of crop engaging element 50 are shown assembled. In this embodiment, two bolts
(not shown) are used to fasten second portion 100 to first portion 76. As is the case in Fig. 6, in

this view, the leading edge of crop engaging element 50 is on the right and the trailing edge of

crop engaging element 50 1s on the left.

14
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In the preferred embodiments described above, crop engaging element 50
does not have the concave trough or the radially extending lip of the crop engaging assembly
disclosed in U.S. Pat. No. 5,688,170 (see FIG. 4 of that patent) and the crop engaging
element disclosed in U.S. Pat. No. 6,036,598 (see FIGS. 2-4 of that patent). The crop
processing unit disclosed herein is an improvement in part because it imposes much lower
shearing forces on the crop that it processes, resulting in much less straw breakage.
Moreover, in the preferred embodiments disclosed above, crop processing element 50 has
utility in axial crop processing units other than those in which the axis of threshing section is
offset from the axes of the other sections as is claimed in U.S. Pat. No. 5,688,170. For
example, the applicant believes that crop processing element 50 also has utility as a
component of other axial flow harvesting machines, including those disclosed in U.S. Pat.
Nos. 4,889,517, 4,964,838 and 5,192,245, as a replacement for the rasp bar/rasp bar mounts
assemblies disclosed therein. Furthermore, in the preferred embodiments described above,
rasp bar 100 does not have first portion of U.S. Pat. No. 5,192,245 because ramp portion 82

serves a similar purpose.

In an alternate embodiment, rasp bar 100 is cast as part of mounting bracket

76. In this embodiment, rasp bar 100 and mounting bracket are a cast metal, one piece

structure.

15
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Many variations of the invention will occur to those skilled in the art. Some variations
include a two-part crop engaging element. Other variations call for a single part crop engaging

element. All such variations are intended to be within the scope and spirit of the invention.

Although some embodiments are shown to include certain features, the applicant(s)
specifically contemplate that any feature disclosed herein may be used together or in
combination with any other feature on any embodiment of the invention. It is also contemplated

that any feature may be specifically excluded from any embodiment of the invention.
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CLAIMS

What is claimed is:

Claim 1. A crop engaging element for the rotor of a rotary combine in which the rotor has a
plurality of rotor radial planes, said crop engaging element comprising:

a hollow mounting structure having a ramp portion;

a rasp bar comprising a base having a top surface and a plurality of fins
extending from said top surface, each of said plurality of fins having a fin longitudinal axis,
and said base being provided with at least one mounting hole that is used for mounting said
rasp bar to said hollow mounting structure; and

a leading mounting flange and a trailing mounting flange that extend from
said hollow structure for mounting the crop engaging element to the rotor, wherein one of
said mounting flanges is provided with at least one circular mounting aperture and the other
of said mounting flanges is provided with at least one mounting apertures in the form of a
slot that is used for mounting the crop engaging element on the rotor;

wherein the fin longitudinal axis of each fin is disposed at an angle relative to
one of said radial planes that intersects said fin, and said angle is within a range of either fifty

degrees plus or minus eight degrees or seventy degrees plus or minus-eight degrees.

Claim 2. The crop engaging element of claim 1 wherein said hollow mounting structure 1s a

single structure of unitary construction.

17
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Claim 3. The crop engaging element of claim 1 wherein said hollow mounting structure, said

rasp bar, said leading mounting flange and said trailing mounting flange are a single structure

of unitary construction.

Claim 4. The crop engaging element of any one of claims 1 to 3 wherein said fin longitudinal

axes are substantially parallel.

Claim 5. The crop engaging element of any one of claims 1 to 4 further comprising:

a rear wall;

- wherein said trailing mounting flange is provided with at least one gusset

extending between said trailing mounting flange and said rear wall.

Claim 6. The crop engaging element of claim 5 wherein said rear wall is open forming a

rectangular frame.

Claim 7. A crop engaging element for the rotor of a rotary combine in which the rotor has a

plurality of rotor radial planes, said crop engaging element comprising:

a hollow structure having a ramp portion terminating in a flat top portion that
is provided with a rasp bar, said rasp bar comprising a base having a top surface and a
plurality of fins extending from said ‘surface, each of said plurality of fins having a fin
longitudinal axis; and

a leading mounting flange and a trailing mounting flange extend from the

hollow structure for mounting the crop engaging element to a rotor, wherein one of said
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mounting flanges is provided with a first mounting aperture and the other of said mounting
flanges is provided with a second mounting aperture for mounting the crop engaging element
on the rotor;

wherein each fin longitudinal axis is disposed at an angle relative to one of

said radial planes, and said angle is within a range of either fifty degrees plus or minus eight

degrees or seventy degrees plus or minus-eight degrees.

Claim 8. A crop processing rotor for a rotary combine, said crop processing rotor comprising:

a cylindrical drum; and

a plurality of crop processing elements mounted to said cylindrical drum, each
of said crop processing elements comprising:

a hollow structure having a ramp portion terminating in a top portion that is
provided with a rasp bar comprising, said rasp bar comprising a top surface and a plurality of
fins extending from said top surface, each of said plurality of fins having a fin longitudinal
axis; and

a leading mounting flange and a trailing mounting flange extending from said
hollow structure for mounting the crop engaging element to said cylindrical drum;

wherein each fin longitudinal axis is disposed at an angle relative to one of

said radial planes, and said angle is within a range of either fifty degrees plus or minus eight

degrees or seventy degrees plus or minus-eight degrees.

Claim 9. A rotary combine comprising:

a concave; and
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a crop processing rotor assembly comprising the crop processing rotor of

claim 8, said crop processing rotor being rotatably mounted in said concave.

Claim 10. A method for improving the performance of a rotary combine, said method
comprising:

introducing a crop to a threshing section of the rotary combine;

rotating within said threshing section a rotor upon which are mounted a
plurality of crop engaging elements, said rotor having a plurality of radial planes, each said
crop engaging element comprising a single, unitary, hollow structure having a ramp portion
terminating in a flat top portion that is provided with at least one hole, a rasp bar compriéing
a base having a flat bottom surface and a top surface and a plurality of fins extending from
said top surface, each of said plurality of fins having a fin longitudinal axis, and said hollow
structure being provided with a leading mounting flange and a trailing mounting flange that
extend from the hollow structure for mounting the crop engaging element to the rotor; and

using the crop engaging elements to gently thresh the crop and gently convey
the crop through the threshing section of the rotary combine;

wherein the fin longitudinal axis of each fin is disposed at an angle relative to
one of said radial planes that intersects said fin, and said angle is within a range of either fifty
degrees plus or minus eight degrees or seventy degrees plus or minus-eight degrees; and

threshing the crop by conveying the crop through said plurality of fins at said

angle.
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Claim 11. A method for improving the ability of a rotary combine to gently thresh a crop and
to gently convey the crop through the threshing section of the rotary combine, said method
comprising:

introducing the crop to the threshing section of the rotary combine; and

rotating within said threshing section a rotor upon which are mounted a
plurality of crop processing elements, said rotor having a plurality of radial planes, each said
crop processing element comprising:

a hollow structure having a ramp portion terminating in a top portion

that is provided with a rasp bar comprising, said rasp bar comprising a top surface and a
plurality of fins extending from said top surface, each of said plurality of fins having a fin

longitudinal axis; and

a leading mounting flange and a trailing mounting flange extending from
said hollow structure for mounting the crop engaging element to said cylindrical drum;

wherein the fin longitudinal axis of each fin 1s disposed at an angle
relative to one of said radial planes that intersects said fin, and said angle is within a range of
either fifty degrees plus or minus eight degrees or seventy degrees plus or minus-eight

degrees; and

threshing the crop by conveying the crop through said plurality of fins at said

angle.

Claim 12. The crop engaging element of any one of claims 1 to 7 wherein the angle is fifty

degrees.
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Claim 13. The crop engaging element of any one of claims 1 to 7 wherein the angle is

seventy degrees.
Claim 14. The crop processing rotor of claim 8 wherein the angle is fifty degrees.
Claim 15. The crop processing rotor of claim 8 wherein the angle is seventy degrees.
Claim 16. The rotary combine of claim 9 wherein the angle is fifty degrees.

10 Claim 17. The rotary combine of claim .9 wherein the angle is seventy degrees.

Claim 18. The method of claim 10 or 11 wherein the angle is fifty degrees.

Claim 19, The method of claim 10 or 11 wherein the angle is seventy degrees.

15

22



CA 02553475 2006-07-25







F1G. 3



CA 02553475 2006-07-25

50

32

\O
o0

FIG. 4

383

FIG. S



0000000000000000000

84

76
08 Y R 50
_—
l \f/
//

= 80 ﬂ 36
S
83

FIG. 6

et 50

/\1/05 -

SRR
T\ \& ON
‘Q\‘\

\\‘\
08 102 ™

; FIG. 7



104

108

102

FIG. 9

106

50

00

1

\.

FIG. 10






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - abstract drawing

