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SYSTEM AND METHOD FOR DESTROYING
SEEDS IN CROP RESIDUE PRIOR TO
DISCHARGE FROM AGRICULTURAL

HARVESTER

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 is a Reissue Application of U.S. Pat. No. 10,314,232,
issued Jun. 11, 2019,

FIELD OF THE INVENTION

The present invention relates generally to residue han-
dling systems in agricultural harvesters, and more particu-
larly to a system and method for destroying seeds, such as
weed seeds, 1n residual material separated from crops prior
to discharging the residual material from the harvester.

BACKGROUND

Axially arranged rotary threshing or separating systems
have long been 1n use in agricultural combines for threshing
crops to separate grain from crop residue. These axially
arranged systems typically include at least one cylindrical
rotor rotated within a cage or concave, with the rotor and
surrounding concave being oriented so as to extend for-
wardly to rearwardly within the combine.

During operation of the combine, crop material 1s fed or
directed 1nto a circumierential passage between the rotor and
the concave. The crop matenal 1s carried rearwardly along a
generally helical path through the passage by rotation of the
rotor. As the crop material moves through the passage, grain
1s threshed from the crop material. Grain and chail are
separated out and drop 1nto a cleaning system which sepa-
rates the grain from the chafl. Stalks and other larger
material that remain between the rotor and concave are
discharged or expelled at a rear or downstream end of the
rotor. Chatl that exits the cleaning system and crop residue
that exits the threshing system are directed into a crop
residue distribution system. The crop residue distribution
system can include a rotary beater, chopper or other appa-
ratus that conveys or chops the residue into smaller pieces
and propels the crop residue rearwardly towards a distribu-
tion chamber or area at the rear end of the combine. Crop
residue that enters the distribution chamber can either be
discharged onto a field as a windrow, or directed 1nto a
spreader mounted on or at the rear end of the combine that
1s operable for spreading the residue over a swath of the
field.

Crop residue that 1s discharged from conventional and
axial combines onto fields often contains lost grain and
seeds, mncluding shrunken crop seeds and weed seeds. Most
or all of the seeds are in the chafl that exits the cleaning
system. Many of the seeds are not destroyed and remain
viable after exiting the combine. Viable seeds can germinate
and sprout 1n the field, resulting in the spread of undesired
weeds and potential crop disease. Weeds that sprout are
typically killed by tillage or chemical treatment. Weed
control measures such as these can cost significant time and
expense. Moreover, these weed control measures require
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additional equipment and additional equipment passes over
the field. Additional equipment passes over the field can
increase soil compaction and adversely impact the condition
of the field.

Other weed control measures have included windrowing,
of chaill, followed by either burming or collecting the wind-
rows before weeds can sprout. Weed control measures have
also 1ncluded pulling a large square baler behind the com-
bine to contain seeds, or using an integrated continuous
round baler. Examples of balers are described i U.S. Pat.
Nos. 8,313,362 and 8,733,241, the contents of both patents
being incorporated herein by reference in their entireties.
These weed control measures also add significant time and
expense, require additional equipment, and increase the
number of equipment passes over the field. In addition, chail
has a low bulk density, making collection and transportation
of the chall material very ineflicient.

To avoid discharging seeds into the field, some operators
omit separation and cleaning steps during harvesting, and
simply collect the grain and chafl together 1n the combine,
without discharging the residue into the field. The combined
grain and chafl (or *“grafl”) 1s taken from the field to a
stationary recleaner to separate grain seeds, weed seeds and
chafl by winnowing. This approach removes weed seeds
from the field but requires transportation of the chail mate-
rial, which, as noted above, 1s very mefhcient due to the low
bulk density of the chafl. Processing using a stationary
recleaner also generates residual material that must be
handled.

The foregoing drawbacks of conventional weed control
methods 1llustrate the need for more etlicient and cost
ellective solutions for controlling weeds that sprout from
crop residue.

SUMMARY

The drawbacks of conventional weed control methods are
addressed 1n many respects by systems and methods 1n
accordance with the invention. Systems and methods 1n
accordance with the invention are configured to damage
seeds 1n crop residue belore the crop residue exits the
combine, thereby preventing seeds from germinating after
they re-enter the field. By preventing unwanted sprouting of
weeds, systems and methods 1n accordance with the imven-
tion avoid the time and expense of conventional weed
control measures, such as the time and expense associated
with crop tillage, chemical treatment, burming, chafl collec-
tion and transport. In addition, systems and methods in
accordance with the mvention are implemented during the
harvesting operation, requiring no additional equipment or
equipment passes over the field. As such, the undesired
growth of weeds and crop plants are controlled without
disrupting the normal harvesting operation, and without the
need for any post-harvesting operations.

According to one embodiment of the mnvention, a system
for processing seeds collected by an agricultural harvester
includes at least one first shearing surface, at least one
second shearing surface arranged opposite the at least one
first shearing surface, and a clearance between the at least
one first shearing surface and the at least one second
shearing surface. The clearance 1s adapted to receive a flow
of crop material containing seeds, and further adapted to
convey said tlow of crop material between the at least one
first shearing surface and the at least one second shearing
surface, such that said flow of crop material contacts the at
least one first shearing surface and the at least one second
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shearing surface to damage seeds present 1n the crop mate-
rial and prevent the seeds from germinating after exiting the
system.

According to another embodiment, the at least one first
shearing surface moves at a first tangential velocity relative
to the system, and the at least one second shearing surface
moves at a second tangential velocity relative to the system
that 1s diflerent from the first velocity.

According to another embodiment, the system includes at
least one first cylindrical body and at least one second
cylindrical body, wherein the at least one first shearing
surface extends along a portion of the at least one first
cylindrical body, and the second shearing surface extends
along a portion of the at least one second cylindrical body.

According to another embodiment, the at least one first
cylindrical body includes a first roller having a first shaft and
a first helical thread winding around the first shatit.

According to another embodiment, the at least one second
cylindrical body includes a second roller having a second
shaft and a second helical thread winding around the second
shaft.

According to another embodiment, the at least one first
shearing surface includes a radially outwardly-facing edge
on the first helical thread, and the at least one second
shearing surface includes a radially outwardly-facing edge
on the second shatt.

According to another embodiment, the first helical thread
1s mated with the second helical thread, such that the radially
outwardly-facing edge on the first helical thread faces the
radially outwardly-facing edge on the second shaft, the
clearance being defined between the radially outwardly-
facing edge on the first helical thread and the radially
outwardly-facing edge on the second shatt.

According to another embodiment, the at least one first
cylindrical body includes a plurality of first cylindrical
bodies, and the at least one second cylindrical body includes
a plurality of second cylindrical bodies.

According to another embodiment, the system includes at
least one baflle positioned above the at least one first
cylindrical body and the at least one second cylindrical body,
the baflle positioned to direct crop material to an area
between the at least one first cylindrical body and the at least
one second cylindrical body.

According to another embodiment, the system includes at
least one catch pan or crop gathering pan beneath the at least
one {first cylindrical roller and the at least one second
cylindrical roller, the at least one catch pan or crop gathering
pan adapted to catch crop material passing between the at
least one first cylindrical roller and the at least one second
cylindrical roller.

According to another embodiment, the system includes at
least one frame for attaching the at least one first cylindrical
body and the at least one second cylindrical body to an
agricultural harvester.

According to another embodiment, the at least one first
cylindrical body includes at least one first cylindrical roller
that 1s fixed relative to the at least one frame, and the second
cylindrical body includes at least one second cylindrical
roller that 1s movable relative to the at least one frame.

According to another embodiment, the at least one second
cylindrical roller 1s movable between a home position, 1n
which the at least one second cylindrical roller 1s spaced a
first distance from the at least one first cylindrical roller, and
a deflected position, in which the at least one second
cylindrical roller 1s spaced a second distance from the at
least one first cylindrical roller, the second distance being
greater than the first distance.
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According to another embodiment, the system 1ncludes at
least one biasing element that movably connects the at least
one second cylindrical roller to the at least one frame, the at
least one biasing element exerting a biasing force on the at
least one second cylindrical roller to urge the at least one
second cylindrical roller toward the home position.

According to another embodiment, the at least one {first
cylindrical body includes a first gearing operable to rotate
the at least one first cylindrical body at a first velocity
relative to the system, and the at least one second cylindrical
body includes a second gearing operable to rotate the at least
one second cylindrical body at a second velocity relative to
the system that 1s different from the first velocity.

According to another embodiment, the at least one {first
cylindrical body includes at least one drum, and the at least
one second cylindrical body includes at least one concave
mounted around the at least one drum.

According to another embodiment, the at least one {first
shearing surface includes an outer surface on the at least one
drum, the outer surface having a first plurality of projecting
clements, and the at least one second shearing surface
includes an 1nner surface inside the at least one concave, the
inner surface having a second plurality of projecting ele-
ments that intermesh with the first plurality of projection
clements on the at least one drum.

According to another embodiment, the system 1ncludes an
adjustment system for adjusting a clearance between the at
least one drum and the at least one concave, the adjustment
system 1ncluding a pivot hinge that pivotally connects the at
least one concave to the at least one drum, and an adjusting
screw rotatable to pivot the at least one concave relative to
the at least one drum to change the clearance between the at
least one drum and the least one concave.

According to another embodiment, the system 1s mounted
on a pivot assembly configured to permit the system for

processing seeds to fold downwardly and allow a flow of
crop material to bypass the system for processing seeds.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustration, there are shown in the
drawings certain embodiments of the present invention. It
should be understood, however, that the invention 1s not
limited to the precise components, arrangements, dimen-
sions, and instruments shown. Like numerals indicate like
clements throughout the drawings. In the drawings:

FIG. 1 1s a side view of an agricultural combine that
includes a seed processor system 1n accordance with an
embodiment of the invention;

FIG. 2 1s a schematic view of a seed processor system 1n
accordance with an embodiment of the invention, the seed
processor system shown in line with other components of an
agricultural combine;

FIG. 3 1s an enlarged and partially truncated plan view of
components of the seed processor system of FIG. 2.

FIG. 4 1s a schematic elevation view of a seed processor
system 1n accordance with an embodiment of the invention,
the seed processor system shown 1n an operative mode with
other components of an agricultural combine.

FIG. 5 15 a schematic elevation view of the seed processor
system of FIG. 4, the seed processor system shown 1n a
bypass mode;

FIG. 6 1s a partially truncated perspective view of a seed
processor system in accordance with an embodiment of the
invention, the seed processor system shown in line with
other components of an agricultural combine;
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FIG. 7 1s a partially truncated elevation view of the seed
processor system ol FIG. 6, showing the seed processor

system 1n an operative mode.

FIG. 8 1s an enlarged and partially truncated cross sec-
tional view of components of the seed processor system of
FIG. 6;

FIG. 9 1s a partially truncated elevation view of the seed
processor system of FIG. 6, showing the seed processor
system 1n a bypass mode;

FIG. 10 1s a partially truncated elevation view of the seed
processor system of FIG. 6, showing the seed processor
system with an optional mechanical separator;

FIG. 11 1s a side elevation view of the seed processor
system of FIG. 6, showing the seed processor with an
optional adjustment system; and

FI1G. 12 1s a perspective view of the seed processor system
and optional adjustment system of FIG. 11.

DETAILED DESCRIPTION

Reference now will be made 1n detail to embodiments of
the invention, one or more examples of which are illustrated
in the drawings. Fach example 1s provided by way of
explanation, but not limitation. In fact, it will be apparent to
those skilled in the art that various modifications and varia-
tions can be made to the described embodiments without
departing from the scope of the invention. For instance,
teatures 1llustrated or described as part of one embodiment
can be used with another embodiment to yield a still further
embodiment. Thus, it 1s intended that the present invention
covers such modifications and variations as come within the
scope of the appended claims and their equivalents.

Referring now to the drawings, wherein exemplary
embodiments of the present invention are shown, FIG. 1
illustrates a simplified, side view of one embodiment of an
agricultural combine 10. In general, the combine 10 may be
configured the same as or similar to any suitable agricultural
combine known in the art, such as a conventional style
combine or axial combine. For instance, as shown in FIG. 1,
the combine 10 can include an axially arranged threshing
system 12 and a cleaming system 13. As 1s generally under-
stood, the threshing system 12 may include a cylindrical
rotor 14 rotatably supported within a cage or concave 16 for
conveying a flow of crop matenal i a helical tflow path
along a circumierential space 18 defined between the rotor
14 and the concave 16. As the crop material 1s moved
through the space 18 towards a rear end 34 of the combine
10 (indicated by arrow 20), the crop (e.g., grain, legumes,
and/or the like) may be separated from the residue (e.g.,
husks, pods and/or the like) and drop into cleaning system
13. The crop residue may continue along the helical path and
may be subsequently discharged through a discharge open-
ing (not shown) defined at a downstream end 22 of the
threshing system 12.

Combine 10 also includes a crop residue discharge system
24 for expelling crop residue from the combine to the field.
Discharge systems used with combines 1n accordance with
the invention can include a variety of mechanisms for
discharging crop residue to the field. For example, discharge
system 24 includes a spreader 42 for swath spreading. In
addition, discharge system 24 includes an opening 46 near
the rear of the combine for windrowing. An example of such
a system 1s described i U.S. Pat. No. 9,107,349, also
assigned to applicant, the contents of said patent being
incorporated by reference herein 1n 1ts entirety.

Combine 10 further includes a seed processor 50 located
downstream of cleaning system 13. As will be explained,
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seed processors 1n accordance with the invention can take
various forms. Therefore, FIG. 1 shows seed processor 50 in
schematic form only, with the understanding that its appear-
ance and relative position 1nside or outside of combine 10
will vary depending on the embodiment. Generally speak-
ing, seed processor 50 1s configured to receive crop residue
from cleaning system 13 and destroy or damage seeds
through shearing forces, so that when the seeds exit combine
10, the seeds are no longer viable and able to germinate. In
this configuration, seed processor 50 provides an on-board
destruction mechanism 52 inside the combine that destroys
seeds, thereby preventing seeds present 1n crop residue from
leaving the combine in a viable state.

Seed processors 50 in accordance with the invention
preferably damage seeds by shear action. For example, a
seed processor 1n accordance with the invention can include
first and second surfaces facing one another and spaced
closely together, forming a narrow passage between the
surfaces. Seeds and finer pieces of crop residue can be
passed through the narrow passage during processing, while
directly or indirectly contacting both the first and second
surfaces. As seeds are passed through the passage, the first
and second surfaces move in the same general direction
along the passage, but at different velocities, thereby intro-
ducing a shear eflect that destroys the seeds as they pass
through the first and second surfaces. By utilizing shear in
this manner, seeds can be destroyed inside the combine
without resorting to other systems that rely on crushing or
impact to break up crop residue. Crushing can have signifi-
cant power and force requirements, as well as low through-
puts.

Referring to FIG. 2, one example of a seed processor 150
1s shown 1n accordance with an exemplary embodiment. For
purposes of description, seed processor 150 will be
described 1n the manner in which would be installed 1n
combine 10, with the understanding that the seed processor
can be mstalled 1n different types of machinery and 1s not
intended exclusively for combine 10. Seed processor 150
has a residue receiving end (or “upstream end”) 152 that 1s
oriented toward or facing cleaming system 13. Seed proces-
sor 150 also has a residue discharging end (or “downstream
end”) 154 located opposite upstream end 152 and oriented
toward or facing distribution system 24. A plurality of roller
pairs 160 are arranged in parallel to one another between
upstream end 152 and downstream end 154.

Referring to FIG. 3, each roller pair 160 includes a first

roller 170 and a second roller 180. First roller 170 has a
cylindrical body 172 and a left hand helical ridge or thread
174 extending around the body. Thread 174 defines a series
of crests 176 along the length of first roller 170, with the
spacing or “pitch” between adjacent crests being constant. A
space or gap 178 1s defined between adjacent crests 176. In
a similar arrangement, second roller 180 has a cylindrical
body 182 and a right hand helical ndge or thread 184
extending around the body. Thread 184 defines a series of
crests 186 along the length of second roller 180, with the
spacing or “pitch” between adjacent crests being constant. A
space or gap 188 1s defined between adjacent crests 186.
First roller 170 and second roller 180 of each roller pair
160 are juxtaposed 1n a mated arrangement. In this arrange-
ment, thread 174 of first roller 170 1s received 1n gap 188 of
second roller 180, and thread 184 of the second roller is
received 1 gap 178 of the first roller. Thread 174 defines a
shearing surface 177 at 1ts outer most portion that faces an
opposing shearing surface 189 on body 182. Similarly,
thread 184 defines a shearing surface 187 at 1ts outer most

portion that faces an opposing shearing surface 179 on body
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172. In preferred embodiments, the roller pairs are all
arranged with their respective threads mated 1n this fashion,
such that each roller 1s mated with an adjacent roller on each
side, with the exception of the two rollers one each end, as
shown 1n FIG. 2. The distance between each crest 176 on
first roller 170 and body 182 of second roller 180 15 very
small, as 1s the distance between each crest 186 on second
roller 180 and body 172 of first roller. In this arrangement,
the space between shearing surtfaces 177 and 189, and the
space between shearing surfaces 179 and 187 1s very narrow.
For example, the clearance between shearing surface 177
and shearing surface 189 can be between about 0.1 mm to
about 0.5 mm, and the clearance between shearing surface
187 and shearing surface 179 can be between about 0.1 mm
to about 0.5 mm.

Each first roller 170 1s connected to a drive mechanism
161 that rotates each first roller 1n a first direction of rotation
(e.g. clockwise). Stmilarly, each second roller 180 1s con-
nected to a drive mechamism 162 that rotates each second
roller in a second direction of rotation opposite the first
direction (e.g. counterclockwise). In preferred embodi-
ments, the major diameter 175 of each first roller 170 (1.¢.
the diameter of the circular profile of thread 174) 1s signifi-
cantly larger than the minor diameter 173 of the first roller
(1.e. the diameter of body 172). Likewise, the major diameter
185 of each second roller 180 (1.e. the diameter of the
circular profile of thread 184) 1s significantly larger than the
minor diameter 183 of the first roller (1.e. the diameter of
body 182). This differential 1n diameter creates a corre-
sponding differential between the turning velocity of the
opposing shearing surfaces when the rollers are driven at the
same or similar speeds. In particular, the turning velocity of
shearing surfaces 177 and 187 (along the outer diameters)
are higher than the turning velocities of shearing surfaces
179 and 189 (along the inner diameters). These diflerentials
create a shearing eflect on seeds and other smaller materials
that pass between first and second rollers 170 and 180.

Seed processor 150 further includes a catch plate 190
beneath the roller pairs 160. Catch plate 190 1s spaced
closely to the rollers with very tight clearance. For example,
the clearance between catch plate 190 and each roller can be
between about 0.1 mm to about 0.5 mm. Other clearances
can also be suitable, and the selection can depend on factors
such as, but not limited to, the desired throughput and/or the
physical nature of crop residue. Catch plate 190 includes a
series of concave sections 192, each concave section aligned
with a roller immediately above the concave section as
shown 1n FIG. 2.

In preferred embodiments, the seed processor receives
crop residue material in a top loading fashion, where mate-
rial 1s dropped onto the rollers at or near the upstream end.
In addition, the seed processor preferably has one or more
guides that direct the flow of crop residue material to areas
between adjacent rollers. In seed processor 150, ifor
example, a series of iverted V-shaped batiles or ramps 196
are mcrementally arranged above roller pairs 160 and extend
in a longitudinal direction between the upstream end 152
and downstream end 154. FEach baflle 196 has a pair of
downwardly sloped surfaces 197 oriented at angles relative
to the axis of the corresponding rollers. The downwardly
sloping surfaces 197 are oriented toward spaces between
adjacent rollers as shown. In this arrangement, adjacent
batlles 196 funnel the crop material toward the spaces
between adjacent rollers where the threads mate with one
another.

The manner of operation of seed processor 150 will now
be described 1n more detail. Drive mechanisms 161 and 162
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are activated to rotate the first rollers 170 and second rollers
180 1n opposite directions of rotation. Crop material 1s fed
through threshing system 12 to separate grain from crop
residue 1n any conventional manner. Chail and grain drops
from threshing system 12 and enters cleaning system 13.
Chatl that 1s discharged from cleaning system 13 1s con-
veyed to upstream end 152 of seed processor 150, where the
maternal 1s dropped onto the seed processor by gravity. Crop
residue falls by gravity and imitially lands on the batlles 196.
The mverted V-shape of each batlle directs material to either
side of the baflle as the material continues to fall by gravity.
Adjacent batlles 196 create a funneling effect or chute that
directs the falling material toward the narrow areas between
cach roller pair 160 where the roller threads mate. After the
crop residue lands on top of the first and second rollers 170
and 180, the residue 1s separated based on size, with larger
s1zed material remaining on top of the rollers, and smaller

sized material passing into the narrow spaces between
threads 174 and 184.

Material remaining on top of the rollers 1s carried by the
rotating helical threads 174 and 184 toward discharge end
154 of seed processor 150. Larger material that reaches
discharge end 154 can then be dropped onto or otherwise
conveyed to residue discharge system 24 of combine 10.

Seeds and other smaller materials that pass into the
narrow spaces between rollers 170 and 180 become caught
between opposing shearing surfaces. Some of the seeds and
smaller material become trapped between shearing surfaces
177 and 189, while other seeds and small material become
trapped between shearing surfaces 179 and 187. In preferred
embodiments, rollers 170 and 180 rotate at the same or
substantially similar speeds. A number of variables can
influence the chosen speed of rotation, including but not
limited to the diameter of the rollers 170 and 180. For
example, rollers 170 and 180 having a diameter of 100 mm
can be operated at a speed of between about 100 rpm and
about 500 rpm, and more preferably between about 100 rpm
and about 200 rpm. The resulting differential 1n turning
velocity between the opposing shearing surfaces imparts a
shearing eflect that destroys the seeds as they pass through
rollers 170 and 180. The destroyed seeds and other pro-
cessed residue descend downwardly through rollers 170 and
180 and fall by gravity onto the catch plate 190, where the
material 1s trapped 1n the small gap between the catch plate
and threads 174 and 184. Seeds and smaller matenal trapped
on catch plate 190 are conveyed toward discharge end 154
by the rotating threads 144 and 184, similar to the larger
material that remains on top of the rollers. The destroyed
seeds and smaller material that reaches discharge end 154
can then be dropped onto or otherwise conveyed to residue
discharge system 24 of combine 10.

Counter-rotating helical rollers in accordance with the
invention provide numerous advantages over other types of
processors. The helical rollers damage and destroy seeds
primarily by shearing. By utilizing shear forces as the
primary mechanism for damaging seeds, the rollers only
need to be constructed to withstand the relatively small
stresses and loads associated with shearing or pinching seeds
and smaller material. The rollers do not have to crush or
break up rocks and other bulky maternal 1n the crop residue.
Crushing and breaking up larger material requires very rigid
components that are capable of exerting and withstanding
significant forces for crushing the larger material. The sizes
and turning velocities of crushing components must also be
relatively high, resulting in larger power requirements. In
contrast, the power requirement for seed processors 1in
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accordance with the invention can be much lower, as crush-
ing of larger material 1s not required.

The helical geometry of the rollers, combined with the
counter-rotation, also provides a dual-conveyance system
that efhiciently moves residue through the combine. In
particular, the helical threads simultaneously move both
large debris and smaller debris from the cleaning system to
the discharge system. Throughput of material can be main-
tained at higher speeds compared to systems that crush
material, because larger debris 1s simply passed through the
system over the rollers.

Seed processors 1n accordance the mvention can include
various roller dimensions. For example, each roller can have
a length of between about 400 mm to about 600 mm, and a
major diameter of between about 50 mm to about 150 mm.
More specifically, each roller can have a length of about 500
mm and a major diameter of about 100 mm. Other dimen-
sions within or outside the stated ranges can also be used
with suitable results 1n accordance with the invention.

The thread thickness, pitch and helical angle of each roller
can be customized to accommodate different operational
requirements. Non-helical rollers can also be used 1n accor-
dance with the invention, such that the rotating threads are
substantially normal to the axis of the rollers. Larger and
smaller materials that are processed by non-helical rollers
can be conveyed by inclining the system and using air, belts,
gravity, combinations thereof, and/or other mechanisms to
move the material through the processor.

Shearing of seeds can be carried out 1n accordance with
the invention by creating a speed diflerential between oppos-
ing surtaces, including but not limited shearing surfaces on
the exterior of counter-rotating rollers. In some 1nstances, it
may be desirable to use counter-rotating rollers without any
threads or other discontinuities, and rely solely on a speed
differential between opposing surfaces. FIG. 4 shows one
such example of an alternative seed processor 2350 in accor-
dance with the mnvention. Seed processor 250 receives crop
residue that 1s discharged from a cleaning system, such as
cleaning system 13 on combine 10. Before crop residue
passes through seed processor 250, the crop residue passes
through the thresher system, which separates smaller
residual material from larger residual matenal. The larger
material can be conveyed to a chopper and thrown onto a
spreader or other residue discharge system on the back of the
vehicle. The smaller material from the thresher passes to the
cleaning system 13 and then to seed processor 250.

Seed processor 250 features two non-threaded rollers for
damaging and destroying seeds contained in the smaller
residue leaving the cleaning system. In particular, seed
processor 250 1includes a first or lower roller 270 and second
or upper roller 280. Lower roller 270 and upper roller 280
are shown mounted to a frame 2352. Frame 2352 can be
mounted to the interior of a combine in the same general
location that a straw hood would be located.

Lower roller 270 and upper roller 280 are counter-rotating,
rollers, 1.e. rollers that rotate 1n opposite directions. With
respect to FIG. 4, lower roller 270 rotates in a clockwise
direction 272 with respect to the Figure, and upper roller 280
rotates 1n a counter-clockwise direction 282 with respect to
the Figure, as shown by the respective arrows. Lower roller
270 and upper roller 280 are individually mounted with a
small space or gap 251 between them. Gap 251 1s suiliciently
small to allow seeds and smaller maternial to contact lower
roller 270 and upper roller 280 as they pass through seed
processor 250. Lower roller 270 has a lower shearing surface
271, and upper roller 280 has an upper shearing surface 281
separated from the lower shearing surface by gap 251. As
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will be explained, seeds that pass between lower roller 270
and upper roller 280 are gripped by lower shearing surface
271 and upper shearing surface 281 to impart shear stresses
to the seeds and destroy the seeds belore they exit the
combine.

Lower roller 270 and upper roller 280 can be hydrauli-
cally driven or mechanically driven with a pulley and belt.
Lower roller 270 1s connected to a first gearing 274, and
upper roller 280 1s connected to a second gearing 284. First
gearing 274 1s configured to transmit torque to lower roller
270 so as to rotate the lower roller and lower shearing
surface 271 at a first speed. Second gearing 284 1s config-
ured to transmit torque to upper roller 280 so as to rotate the
upper roller and upper shearing surface 281 at a second
speed that 1s different from the first speed. The speed
differential between lower shearing surface 271 and upper
shearing surface 281 causes shear stresses to develop 1n the
crop flow that destroy the seeds before they exit the com-
bine.

Lower roller 270 and upper roller 280 can operate at
various speeds, depending 1in part on the type and nature of
material passing through the rollers, the desired throughput,
and the diameters of the rollers. For example, lower roller
270 can operate at a speed of about 2,000 rpm, and upper
roller 280 can operate at a slightly faster speed of about
2,100 rpm, creating a speed differential that imparts shear
stresses that destroy seeds in the material. A typical speed
differential for imparting shear stresses that destroy seeds 1s
between approximately 5% and approximately 20%. How-
ever, speed diflerentials below this range as well as speed
differentials above this range can also provide suitable shear
stresses to destroy seeds.

Seed processors 1n accordance with the invention that
utilize rollers can include an adjustment mechanism to
account for fluctuations in the size or mass of material
passing through rollers. An adjustment mechanism can be
desirable to reduce the potential for crop material backing up
or clogging the seed processor. In the present example,
lower roller 270 1s a stationary roller that remains 1n a fixed
position relative to frame 252 during operation. Upper roller
280 1s a displaceable or adjustable roller that can change
position relative to frame 252 during operation. The position
of upper roller 280 adjusts automatically in response to
changes in the size or mass of the crop flow entering
between the rollers, so as to prevent material from clogging
the seed processor 250. An increase 1n the size or mass of
material passing through lower roller 270 and upper roller
280 will exert an outwardly directed force on both rollers,
like a wedge. Upper roller 280 1s displaced or detlected
outwardly and away from lower roller 270 1n response to this
outward force. Lower roller 270 remains fixed in position
relative to frame 252, as noted earlier.

Upper roller 280 1s displaceable between a home position
and a detlected position 1n response to changes in size or
mass ol material passing through the rollers. In the home
position, upper roller 280 1s at a position closest to lower
roller 270, such that gap 251 1s at a minimum width. In a
deflected position, upper roller 280 1s moved outwardly and
away from the home position, which increases the width of
gap 251. A biasing mechanism 258 exerts a biasing force on
upper roller 280 to urge the upper roller toward the home
position. A variety of biasing mechanisms can be used to
bias the upper roller toward the home position. In the present
example, biasing mechanism 258 includes a compression
spring 239 which 1s 1n a relaxed state when upper roller 280
1s 1n the home position. When upper roller 280 1s detlected
away from the home position, for example 1n response to an
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increased size of material passing between the rollers, the
outward force on the upper roller 1s transierred to compres-
sion spring 259. Compression spring 239 1s compressed
under stored energy and remains compressed until the out-
ward force on upper roller 280 i1s released. Once outward
force on upper roller 280 1s released, the stored energy 1n
compression spring 259 expands the spring to return the
upper roller to the home position.

Seed processors 1 accordance with the invention can
include one or more flow control mechanisms to prevent too
much material from entering the seed processor at one time
and possibly choking the system. In the present example,
seed processor 250 1ncludes a series of fingers 253 mounted
above the tlow and just upstream or proximal to lower roller
270 and upper roller 280. Fingers 253 can take one of many
structural forms, including but not limited to rods, grates,
tines or other elongated members. Each finger 253 descends
downwardly toward the crop flow and causes the crop
material to deflect or converge so that the matenal 1s guided
toward the space between the lower roller 270 and upper
roller 280. As such, fingers 253 channel the crop residue and
cause 1t to merge through the lower roller 270 and upper
roller 280. Seed processor 250 can also include an optional
sieve 255 at the upstream end of the seed processor. Sieve
2355 separates weed material from chatl, allowing the weed
material and any seeds to pass through the sieve and enter
lower roller 270 and upper roller 280. The chatl 1s diverted
directly to the residue discharge system. Sieve 255 reduces
the amount of material fed between lower roller 270 and
upper roller 280, reducing the amount of material that 1s
processed and increasing throughput. After the crop residue
passes through lower roller 270 and upper roller 280, seeds
in the residue are destroyed by shear forces. Residue that
exits the rollers 1s compressed nto a thin flat layer. The flat
layer of material 1s conveyed by an adjustable pan 257 that
delivers the material to residue discharge system 24 with the
aid of gravity.

In some 1nstances, the seed processor may not be required
during a harvesting operation. Therefore, seed processors 1n
accordance with the imnvention can be designed as optional
accessories that can be selectively engaged and disengaged.
For example, seed processors in accordance with the inven-
tion can be mounted on a movable mounting assembly that
allows the seed processor to be moved into the path of crop
residue when seed processing 1s required, and moved out of
the path of crop residue when seed processing 1s not desired.
Referring to FIG. 5, seed processor 250 1s mounted on a
pivot assembly 261. Pivot assembly 261 1s configured to
permit seed processor 250 to fold downwardly and out of the
path between the cleaning system and residue discharge
system. Once folded down, seed processor 250 can be
locked 1n the folded position where 1t remains 1n a stowed or
inoperable condition. A top pan 263 can be nstalled 1n the
place of seed processor 250 to connect the cleaning system
with the residue discharge system so that the combine runs
without the seed processor.

Referring now to FIGS. 6 and 7, a seed processor 350 1s
shown 1n accordance with another exemplary embodiment.
As noted earlier, seed processors 1 accordance with the
invention can be utilized on various types of combines,
including conventional combines and axial combines. Seed
processor 350, which 1s istalled on a rear section of an
agricultural harvester, such as combine 10, includes a cross
conveyor 360 that receirves crop residue from a cleaning
system. Chall and smaller materials from cleaning system
can drop onto cross conveyor 360 by gravity, or through
other channels. Cross conveyors in accordance with the
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invention are configured to move smaller materials from
cleaning system to one or both sides of the combine 10 for
processing. As such, cross conveyors 1n accordance with the
invention can include various mechanisms for moving mate-
rial, including but not limited to augers and pneumatic
systems. In the present example, cross conveyor 360 1s 1n the
form of an auger conveyor 362 that extends transversely to
the longitudinal axis of combine 10 (i.e. an axis extending
from the front of the vehicle to the rear of the vehicle parallel
to the direction forward movement). Auger conveyor 362
includes a shatt with a first helical thread 364 on one side of
the shaft and a second helical thread 366 on the other side
of the shaft that appears as a mirror 1mage or reverse
configuration of the first helical thread. That 1s, first helical
thread 364 winds 1n a first direction and angle, and second
helical thread 366 winds 1n a second direction opposite the
first direction. The first and second helical threads 364, 366
are oriented in opposing directions so that the threads catch
smaller material that falls from the cleaning system and
carry that material to opposite ends 365 of shait 364, and
toward the outer sides of combine 10, while the auger
conveyor rotates.

Each end 365 of auger conveyor 362 discharges material
to a processor housing 370 mounted to each side, or in
proximity of each side, of combine 10. Referring to FIG. 8,
processor housing 370 includes a drum 380 rotatably
mounted inside a fixed concave wrapper or “concave” 390.
Drum 380 has an outer surface 382 that includes a plurality
of projecting elements 384 projecting radially outwardly
from the outer surface. Concave 390 has an inner surface
392 that includes a plurality of projecting elements 394
projecting radially inwardly from the inner surface. Project-
ing elements 394 are incrementally spaced relative to one
another on mner surface 392 to form channels or passages
395 therebetween. Passages 393 are arranged along inner
surface 392 so as to radially and axially align with projecting
clements 384 on drum 380 when the drum 1s mounted 1nside
concave 390. The dimensions of passages 393 are adapted to
allow projecting elements 394 to pass between projecting
clements 384 as drum 380 rotates inside concave 390. As
such, projecting elements 384 intermesh with projecting
clements 394 as drum 380 rotates relative to concave 390.

Although the components of seed processor 350 direct
matenial outwardly toward the sides of combine 10 for
processing, 1t will be understood that other arrangements are
also possible without departing from the invention. For
example, an auger conveyor or other conveying mechanism
could receive material from cleaning system 13 and convey
the material inwardly toward the center of combine 10 for
processing. Processing of material at the center of combine
10 could take place in one or more processor housings
similar to processor housings 370. The processed material
could then be conveyed from the processor housing(s) to the
residue discharge system by a conveyor system. The con-
veyor system could be any type of bulk material handling
system, including but not limited to an inclined auger as
previously described, pneumatic conveyor, drag chain or
bucket elevator.

Each projecting element 384 has a relatively wide base
end 386, a relatively narrow free end 388, and sidewalls 387
that connect the base end to the free end. Sidewalls 387 taper
and converge toward one another as the sidewalls extend
toward free end 388. In a similar arrangement, each pro-
jecting element 394 has a relatively wide base end 396, a
relatively narrow 1Iree end 398, and sidewalls 397 that
connect the base end to the free end. Sidewalls 397 taper and
converge toward one another as the sidewalls extend toward
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free end 398. As such, each projecting element 384 and 394
has a generally trapezoidal or triangular shaped profile as
shown. The clearances between projecting elements 384 and
rojecting elements 394 are very small so as to be less than
the diameter of seeds encountered in the crop residue. The
tight clearances allow the opposing surfaces of the project-
ing elements to impart shear stresses to seeds passing
through seed processor 350 as drum 380 rotates 1n concave
390. For example, a first clearance 372 between opposing
sidewalls 387 and 397 can be between about 0.5 mm to
about 1.0 mm. A second clearance 374 between free ends
388 and inner surface 392 of concave 390 can also be
between about 0.5 mm and about 1.0 mm. A third clearance
376 between free ends 398 and outer surface 382 of drum
380 can also be between about 0.5 mm and about 1.0 mm.

As drum 380 rotates 1n the fixed concave 390, seeds are
damaged and destroyed by shear forces imparted to the
seeds from the opposing surfaces between the drum and
concave, and their respective projections. Referring again to
FIG. 6, matenal 1s propelled toward the outside or outward
tacing end 378 of each processor housing 370 where 1t exits
into an inclined auger 400. Each inclined auger 400 recerves
processed material from each processor housing 370 and
conveys the material upwardly and rearwardly to a discharge
head or trough 410. Processed seeds and other residue either

tall by gravity into the field from discharge trough 410, or
tall into residue discharge system 24 for dispersion into the
field.

Referring to FIGS. 11 and 12, seed processor 350 can
include an adjustment system 450 that allows fine adjust-
ment to clearances between drum 380 and concave 390 so
that clearances are precisely controlled. Finer adjustment
allows the operator to achieve a better balance between
cllecting enough shear stresses in the crop material to
damage seeds, and providing an acceptable processing rate.
In the present example, adjustment system 450 includes a
pivoting arrangement between concave 390 and drum 380.
A pair of plates 452 (only one of which 1s shown in FIG. 11)
are welded, bolted or otherwise connected to each side of
concave 390. Concave 390 and plates 452 are mounted on
a p1vot hinge 454 that allows the concave and plates to pivot
in unison relative to drum 380. An adjustment nut 456
extends through a pair of openings 458 in each of plates 452.
Adjustment nut 456 1s displaceable 1n a direction 460 along
a line thread adjusting screw 4358. Adjusting screw 458
features an external thread 459 that engages an internal
thread 457 inside adjustment nut 456. Adjusting screw 438
extends normal to the drum axis and carries adjustment nut
456. One end of adjusting screw 458 1s connected to a hub
462, which in turn 1s connected to an electric motor 464.
Electric motor 464 1s operable to rotate hub 462 and adjust-
ing screw 458. When adjusting screw 458 rotates, adjust-
ment nut 456 moves axially toward or away from drum 380
in direction 460. As adjustment nut 456 moves along direc-
tion 460, the ends of the adjustment nut transfer force to
plates 452, causing the plates and concave 390 to pi1vot about
pivot hinge 454 1n the direction 470. As concave 390 pivots
toward drum 380, the clearance between the drum and
concave decreases. As concave 390 pivots away from drum
380, the clearance between the drum and concave increases.
Thread 4359 1s configured such that adjustment nut 456
moves a very small distance 1n response to one revolution of
adjusting screw 438, resulting in a very {ine pivot motion of
plates 452 and concave 390. In this arrangement, electric
motor 464 and adjustment nut 456 are operable to pivot or
t1lt concave 390 toward drum 380 or away from the drum,
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depending on the direction of rotation of adjusting screw
458, to finely adjust the clearance between the drum and
concave.

The clearance between drum 380 and concave 390 can be
precisely adjusted to correspond to particular seed sizes and
the extent of weed infestation. I the weed infestation 1s low

or not a concern, for example, then the clearances can be
increased to increase throughput capacity. If weed infesta-
tion 1s high, then the clearances can be decreased to maxi-
mize seed damage as material 1s passed through the seed
processor 350. Seed processor 350 can operate at a diflerent
throughput rate than cross conveyor 360. The throughput
rate of seed processor 350 can be increased to support the
high capacity of the machine and also to increase the rate of
seed damage.

As with other embodiments, seed processor 350 can be
equipped with a bypass mechanism 420 that allows the seed
processor 1o be bypassed when seed damage 1s either not
required or not a concern. Bypass mechanism 420, shown in
FIG. 9, can include a detlector pan 422 that pivots to a
downward position 1n which the deflector pan covers cross
conveyor 360 and cross conveyor trough 361. When detlec-
tor pan 422 covers cross conveyor trough 361, chafl 1s
directly conveyed to residue discharge system 24 and
bypasses seed processor 350. Detlector pans 1n accordance
with the invention are stationary when covering the cross
conveyors. Therelore, it 1s sometimes desirable to 1nclude a
movable agitator that ensures that chail and other material
continues to move past the deflector pan. Referring to FIGS.
7 and 9, for example, a rubber curtain or mat 424 1s attached
to an oscillating shoe 4235 in front of cross conveyor trough
361. When detlector pan 422 is closed, rubber mat 424
covers the detlector pan and oscillates, creating a moving
surface on top of the deflector pan that keeps material
moving over the detlector pan and on to the discharge
system. When deflector pan 422 1s raised to allow entry of
material 1nto cross conveyor 360, rubber mat 424 will hang
into the trough opening, but not touch the cross conveyor
360.

Rollers, drums, concaves, projections and other compo-
nents that process seeds in accordance with the invention
can be constructed of any suitable material that 1s ordinarily
used 1n the manufacture of combine parts, including but not
limited to steel or aluminum. In addition, components that
process seeds 1n accordance with the invention can be
provided with a coating for wear resistance. Moreover,
components that process seeds in accordance with the inven-
tion can be provided with surface finishes to enhance the
processing ol crop residue, and more specifically, to enhance
the shear eflect on seeds passing through the processor. For
example, surfaces on each component can have a surface
roughness adapted to grip individual seeds and impart shear
forces. In addition, or in the alternative, surfaces on each
component can have a wear coating containing small par-
ticles with sharp edges, such as carbide particles or other
surface elements. The sharp edges can enhance processing
by contacting each seed and damaging each seed coat to
prevent the seed from germinating. Furthermore, the sur-
faces of rollers 1n accordance with the invention can have
various geometric protuberances that project outwardly
from the rollers, such as spikes, teeth, barbs or other
projections. Such projections can have a number of geom-
etries including triangular, trapezoidal or other polygonal
shapes. Moreover, roller surfaces 1 accordance with the
invention can include various groove configurations, such as
surfaces used on Shredlage® brand processors.
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Seed processors 1n accordance with the invention can
include one or more “pre-processors’ that process material
prior to entering the seed processor. For example, a chop-
ping device can be utilized upstream of the seed processor
to reduce the size of matenials about to enter the seed
processor so that the materials can be processed more easily.
In addition, or 1n the alternative, seed processors 1 accor-
dance with the mvention can include a metal detector or
solid object detector to prevent entry of such objects 1nto the
seed processor. Seed processors 1 accordance with the
invention can also include various types of mechanical
separators to prevent larger objects from entering the pro-
cessor. For example, a seed processor can include an oscil-
lating screen 430 laid over an entry trough, such as the
entrance of cross conveyor 360 shown in FIG. 10, to only
allow small material like chafl and weed seeds to pass 1nto
the seed processor. The screen would convey the other
objects directly to the residue distribution system.

What 1s claimed 1s:

1. A system for processing seeds that are present 1n crop
material collected by an agricultural harvester, the system
comprising at least one first shearing surface, at least one
second shearing surface arranged opposite the at least one
first shearing surface, and a clearance between the at least
one first shearing surface and the at least one second
shearing surface, the clearance adapted to receive a flow of
crop material containing seeds, and further adapted to con-
vey said flow of crop material between the at least one first
shearing surface and the at least one second shearing sur-
face, such that said flow of crop material contacts the at least
one first shearing surface and the at least one second
shearing surface to damage seeds present in the crop mate-
rial and prevent the seeds from germinating after exiting the
system,

the system further comprising at least one first cylindrical

body and at least one second cylindrical body, the at
least one first shearing surface extending along a por-
tion of the at least one first cylindrical body, and the
second shearing surface extends along a portion of the
at least one second cylindrical body,

the at least one first cylindrical body comprising at least

one drum, and the at least one second cylindrical body
comprising at least one concave mounted around the at
least one drum,
the at least one {irst shearing surface comprising an outer
surface on the at least one drum, the outer surface
having a first plurality of projecting elements, and

the at least one second shearing surface comprising an
inner surface inside the at least one concave, the 1nner
surface having a second plurality of projecting ele-
ments that intermesh with the first plurality of projec-
tion elements on the at least one drum.

2. The system for processing seeds according to claim 1,
wherein the at least one first shearing surface moves at a first
tangential velocity relative to the system, and the at least one
second shearing surface moves at a second tangential veloc-
ity relative to the system that 1s different from the first
tangential velocity.

3. The system for processing seeds according to claim 1,
wherein the at least one drum 1is fixed relative to [the] at least
one frame, and the at least one concave 1s movable relative
to the at least one frame.

4. The system for processing seeds according to claim 3,
wherein the at least one concave 1s movable between a first
position, 1n which the at least one concave 1s spaced a first
distance from the at least one drum, and a second position,
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in which the at least one concave 1s spaced a second distance
from the at least one drum, the second distance being greater
than the first distance.

5. The system for processing seeds according to claim 1
comprising an adjustment system for adjusting a clearance
between the at least one drum and the at least one concave,
the adjustment system comprising a pivot hinge that pivot-
ally connects the at least one concave to the at least one
drum, and an adjusting screw rotatable to pivot the at least
one concave relative to the at least one drum to change said
clearance between the at least one drum and the least one
concave.

6. The system for processing seeds according to claim 3,
wherein the system 1s mounted on a pivot assembly config-
ured to permit the system for processing seeds to fold
downwardly and allow a flow of crop material to bypass the
system for processing seeds.

7. A system for processing seeds that are present 1n crop
maternal collected by an agricultural harvester, the system
comprising at least one first shearing surface, at least one
second shearing surface arranged opposite the at least one
first shearing surface, and a clearance between the at least
one first shearing surface and the at least one second
shearing surface, the clearance adapted to receive a flow of
crop material containing seeds, and further adapted to con-
vey said flow of crop material between the at least one first
shearing surface and the at least one second shearing sur-
face, such that said tlow of crop material contacts the at least
one first shearing surface and the at least one second
shearing surface to damage seeds present in the crop mate-
rial and prevent the seeds from germinating after exiting the
system,

the system further comprising at least one first cylindrical

body and at least one second cylindrical body, wherein
the at least one first shearing surface extends along a
portion of the at least one first cylindrical body, and the
second shearing surface extends along a portion of the
at least one second cylindrical body,

wherein the at least one first cylindrical body comprises a

first roller having a first shaft and a first helical thread
winding around the first shaft.

8. The system for processing seeds according to claim 7,
wherein the at least one second cylindrical body comprises
a second roller having a second shaft and a second helical
thread winding around the second shatt.

9. The system for processing seeds according to claim 7,
wherein the at least one first cylindrical body comprises a
plurality of first cylindrical bodies, and the at least one
second cylindrical body comprises a plurality of second
cylindrical bodies.

10. The system for processing seeds according to claim 7
comprising at least one batlle positioned above the at least
one first cylindrical body and the at least one second
cylindrical body, the batile positioned to direct crop material
to an area between the at least one first cylindrical body and
the at least one second cylindrical body.

11. The system for processing seeds according to claim 7
comprising at least one catch pan beneath the at least one
first cylindrical roller and the at least one second cylindrical
roller, the at least one catch pan adapted to catch crop
material passing between the at least one first cylindrical
roller and the at least one second cylindrical roller.

12. The system for processing seeds according to claim 7
comprising at least one frame for attaching the at least one
first cylindrical body and the at least one second cylindrical
body to the agricultural harvester.
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13. The system for processing seeds according to claim 8,
wherein the at least one first shearing surface comprises a
radially outwardly-facing edge on the first helical thread,
and the at least one second shearing surface comprises a
radially outwardly-facing edge on the second shaft.

14. The system for processing seeds according to claim
13, wherein the first helical thread 1s mated with the second
helical thread, such that the radially outwardly-facing edge
on the first helical thread faces the radially outwardly-facing
edge on the second shaft, the clearance being defined
between the radially outwardly-facing edge on the first
helical thread and the radially outwardly-facing edge on the
second shatft.

15. A system for processing seeds that are present in crop
material collected by an agricultural harvester, the system
comprising (i) a rotatable member, (ii) a concave disposed
around the votatable member, and (iii) a clearance defined
between the rotatable member and the concave that is
adapted to receive a flow of crop material containing seeds,
wherein rotation of the rotatable member is configured to
damage the seeds present in the crop material located within
the clearance and prevent the seeds from germinating after
exiting the system, and (iv) a deflector that is movable
between a lowered position, in which the entry of the flow of
crop material into the clearance is prevented by the deflec-
tov, and a raised position, in which the entry of the flow of
crop material into the clearance is permitted by the deflector.

16. The system of claim 15, wherein the deflector is
pivotably mounted to a frame of the system.

17. An agricultural harvester comprising the system of
claim 15.

18. The system of claim 15, wherein the votatable member
is a drum.

19. The system of claim 18, wherein the drum comprises
projecting elements extending vadially outwardly from the
drum for driving the seeds against the concave.

20. The system of claim 19, wherein the drum comprises
an outer surface and the projecting elements extend rvadially
outwardly from the outer surface.

21. The system of claim 19, wherein the concave com-
prises projecting elements extending radially inwardly from
the concave for contacting the seeds.

22. The system of claim 21, wherein the projecting ele-
ments of the concave are positioned to register with pas-
sages defined between adjacent projecting elements of the
drum.

23. The system of claim 15 wherein the concave is
mounted stationary rvelative to the votatable member.

24. The system of claim 15, wherein the concave is a
cvlindrical body comprising a hollow region in which the
rotatable member is positioned.
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25. The system of claim 15, further comprising a rubber
mat positioned on top of the deflector, wherein the rubber
mat is configured to oscillate and create a moving surface on
top of the deflector for maintaining movement of material
over the deflector when the deflector is maintained in the
lowered position.

26. The system of claim 15, wherein the system is movably
mounted between a stowed position in which the system is
maintained in an inoperable condition, and a deploved
position in which the system is maintained in an operable
condition.

27. The system of claim 26, wherein the system comprises
a pivot assembly, and the system is configured to pivot
between the stowed and deploved positions by way of the
pivot assembly.

28. An agricultural havvester comprising the system of
claim 26.

29. The system of claim 26, wherein the system is con-
figured to be moved into a path of crop residue when seed
processing is required, and moved out of the path of crop
residue when seed processing is not desived.

30. The system of claim 26, further comprising a pan that
is configured to be mounted to an opening in the harvester
when the system is moved to the stowed position.

31. The system of claim 26, wherein an axis of rotation of
the rotatable member extends transversely.

32. The system of claim 26, wherein the concave is a
cvlindrical body comprising a hollow region in which the
rotatable member is positioned.

33. The system of claim 26, wherein the system is con-
figured to move downwardly with respect to the harvester.

34. The system of claim 26, wherein a position of the
concave is adjustable velative to the rotatable member for
changing a size of the clearance.

35. The system of claim 1, wherein the drum is a cylinder.

36. The system of claim 35, whevein the drum is a hollow
cylinder.

37. The system of claim 1 further comprising a deflector
that is movable between a lowered position, in which the
entry of the flow of crop material into the clearance is
prevented by the deflector, and a raised position, in which
the entry of the flow of crop material into the clearance is
permitted by the deflector.

38. The system of claim 15, wherein the rotatable member
includes projecting elements for driving the seeds against
the concave.

39. The system of claim 15, wherein the deflector covers
a passageway leading to an inlet of the concave.
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