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METER ROLLER FOR AN AGRICULTURAL METERING
SYSTEM

ABSTRACT

[0042] A meter roller for an agricultural metering system includes a first segment
having a first set of flutes and a corresponding first set of recesses. The meter roller
also includes a second segment having a second set of flutes and a corresponding
second set of recesses. A first aggregate volume of the first set of recesses is
substantially equal to a second aggregate volume of the second set of recesses, and a
first longitudinal end of the first segment contacts a second longitudinal end of the
second segment along a contact surface. In addition, the second segment is
circumferentially offset from the first segment such that each flute of the first set of

flutes is at least partially aligned with each recess of the second set of recesses at the

contact surface.
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METER ROLLER FOR AN AGRICULTURAL METERING
SYSTEM

BACKGROUND

[0001] The invention relates generally to a meter roller for an agricultural metering

system.

[0002]  Generally, seeding implements (e.g., seeders) are towed behind a tractor or
other work vehicle via a mounting bracket secured to a rigid frame of the implement.
Seeding implements typically include multiple row units distributed across a width of
the implement. Each row unit is configured to deposit seeds at a desired depth
beneath the soil surface of a field, thereby establishing rows of planted seeds. For
example, each row unit typically includes a ground engaging tool or opener that forms
a seeding path (e.g., trench) for seed deposition into the soil. A seed tube (e.g.,
coupled to the opener) is configured to deposit seeds and/or other agricultural
products (e.g., fertilizer) into the trench. The opener/seed tube is followed by closing
discs that move displaced soil back into the trench and/or a packer wheel that packs

the soil on top of the deposited seeds.

[0003] In certain configurations, an air cart is used to meter and deliver
agricultural product (e.g., seeds, fertilizer, etc.) to the row units of the seeding
implement. The air cart generally includes a storage tank (e.g., a pressurized tank), an
air source (e.g., a blower), and a metering assembly. The product is typically gravity
fed from the storage tank to the metering assembly which distributes a desired volume
of product into an air flow generated by the air source. The air flow carries the
product to the row units via conduits extending between the air cart and the seeding
implement. The metering assembly typically includes meter rollers that regulate the
flow of product based on meter roller geometry and rotation rate. For example,

certain meter rollers include flutes and recesses that extend along a spiral path from a
first longitudinal end of the meter roller to a second longitudinal end of the meter
roller. Unfortunately, air from the pressurized tank may flow along the spiral recesses
of the meter roller, thereby driving product toward one of the longitudinal ends (e.g., a

downstream longitudinal end). As a result, product distribution along the length of
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the meter roller may be uneven, which may cause an uneven distribution of product to

the row units (e.g., a row unit that receives product from a meter roller closer to the
downstream longitudinal end may receive more product than a row unit that receives

product from a meter roller farther from the downstream longitudinal end).

BRIEF DESCRIPTION

[0004] In one embodiment, a meter roller for an agricultural metering system
Includes a first segment having a first set of flutes and a corresponding first set of
recesses. A first pitch of each flute of the first set of flutes relative to a rotational axis
~ of the meter roller is greater than about 1 degree. The meter roller also includes a
second segment having a second set of flutes and a corresponding second set of
recesses. A second pitch of each flute of the second set of flutes relative to the
rotational axis of the meter roller is substantially equal to the first pitch. Furthermore,
a tirst aggregate volume of the first set of recesses is substantially equal to a second
aggregate volume of the second set of recesses, and a first longitudinal end of the first
segment contacts a second longitudinal end of the second segment along a contact
surface. In addition, the second segment is circumferentially offset from the first
segment such that each flute of the first set of flutes is at least partially aligned with

each recess of the second set of recesses at the contact surface.

[0005]  In another embodiment, a meter roller for an agricultural metering system

includes a first segment having a first set of flutes and a corresponding first set of

recesses. Each flute of the first set of flutes and each recess of the first set of recesses
helically twist about a rotational axis of the meter roller from a first longitudinal end
of the first segment to a second longitudinal end of the first segment. In addition, the
meter roller includes a second segment having a second set of flutes and a
corresponding second set of recesses. Each flute of the second set of flutes and each
recess of the second set of recesses helically twist about the rotational axis of the
meter roller from a first longitudinal end of the second segment to a second
longitudinal end of the second segment. Furthermore, a first aggregate volume of the
first set of recesses is substantially equal to a second aggregate volume of the second

set of recesses, and the second longitudinal end of the first segment contacts the first
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longitudinal end of the second segment along a contact surface. In addition, the

second segment is circumferentially offset from the first segment such that each flute

of the first set of flutes is at least partially aligned with each recess of the second set

of recesses at the contact surface.

[0006] In a further embodiment, a meter roller for an agricultural mefering system
includes multiple segments. Each segment includes multiple flutes and corresponding
recesses, and each tlute and each recess helically twist about a rotational axis of the
meter roller from a first longitudinal end of a respective segment to a second
longitudinal end of the respective segment. The recesses of each segment establish a
respective aggregate volume, and the aggregate volumes of the segments are
substantially equal to one another. In addition, the first longitudinal end of at least
one segment contacts the second longitudinal end of at least one other segment along
a contact surface, and the at least one segment is circumferentially offset from the at
least one other segment such that each flute of the at least one segment is at least

partially aligned with each recess of the at least one other segment at the contact

surface.

DRAWINGS

[0007]  These and other features, aspects, and advantages of the present invention

will become better understood when the following detailed description is read with

reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0008]  FIG. 1 is a side view of an embodiment of an air cart, including a metering

system configured to regulate a flow of particulate material;

[0009] FIG. 2 is a schematic view of an embodiment of a metering system that

may be employed within the air cart of FIG. 1;

[0010] FIG. 3 is a side view of an embodiment of a meter roller that may be

employed within the metering system of FIG. 2;
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[0011] FIG. 4 is a side view of an alternative embodiment of a meter roller that

may be employed within the metering system of FIG. 2;

[0012]  FIG. 5 is a detailed side view of the meter roller of FIG. 4, taken within line
5-5; and

[0013]  FIG. 6 is a cross-sectional view of two segments of an embodiment of a

meter roller and an embodiment of a shaft configured to drive the meter roller.

DETAILED DESCRIPTION

[0014]  Turning now to the drawings, FIG. 1 is a side view of an air cart 10 that
may be used in conjunction with a towable agricultural implement to deposit seeds
into the soil. For example, certain agricultural implements include row units
configured to open the soil, dispense seeds into the soil opening, and re-close the soil
in a single operation. Such implements are generally coupled to a tow vehicle, such
as a tractor, and pulled through a field. In certain configurations, seeds are conveyed
to the row units by the illustrated air cart 10, which is generally towed in sequence

with the implement. In alternative configurations, the air cart 10 may be configured

to provide fertilizer to the row units, or a combination of seeds and fertilizer.

[0015] In the illustrated embodiment, the air cart 10 includes a storage tank 12, a
frame 14, wheels 16, a metering assembly 18 and an air source 20. In certain

configurations, the storage tank 12 includes multiple compartments for storing various

flowable particulate materials. For example, one compartment may include seeds,
such as canola or mustard, and another compartment may include a dry fertilizer. In
such configurations, the air cart 10 is configured to delivery both the seeds and
fertilizer to the implement. The frame 14 includes a towing hitch configured to
couple to the implement or tow vehicle. As discussed in detail below, seeds and/or
fertilizer within the storage tank 12 are gravity fed into the metering assembly 18.
The metering assembly 18 includes one or more meter rollers that regulate the flow of
material from the storage tank 12 into an air flow provided by the air source 20. The

air flow then carries the material to the implement by pneumatic conduits. In this
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manner, the row units receive a supply of seeds and/or fertilizer for deposition within

the soil.

[0016]  FIG. 2 is a schematic view of the metering assembly 18, as shown in FIG.
I. As illustrated, the air source 20 is coupled to a conduit 22 configured to flow air 24
past the metering assembly 18. The air source 20 may be a pump or blower powered
by an electric or hydraulic motor, for example. Flowable particulate material 26 (e.g.,
seeds, fertilizer, etc.) within the storage tank 12 flows by gravity into the metering
assembly 18. In certain embodiments, the storage tank 12 is pressurized such that a
static pressure in the tank 12 is greater than a static pressure in the conduit 22, thereby
facilitating an even flow of material through the metering assembly 18. The metering
assembly 18 includes one or more meter rollers 28 configured to regulate the flow of
material 26 into the air flow 24. In addition, each meter roller 28 may include
multiple meter roller segments disposed adjacent to one another along a longitudinal
axis of the meter roller 28. For example, certain meter rollers 28 include nine meter
roller segments. Such meter rollers are known as “9-run” meter rollers. However, in
alternative embodiments, the meter roller 28 may include more or fewer segments,
€.g.,3,6,7,8,9, 11, or more. In certain embodiments, each meter roller segment 1S
configured to provide material to a respective row unit or group of row units of the
agricultural implement. In such embodiments, the air cart includes multiple conduits
22, each configured to convey material from a respective meter roller segment toward

one or more row units of the implement.

[0017]  Each segment of the meter roller 28 includes an interior cavity 30
configured to receive a shaft that drives the segments to rotate. In the present
embodiment, the cavity 30 has a hexagonal cross section. However, alternative
embodiments may include various other cavity configurations (e.g., triangular, square,
keyed, splined, etc.). The shaft is coupled to a drive unit, such as an electric or
hydraulic motor, configured to rotate the meter roller 28. Alternatively, the meter
roller 28 may be coupled to a wheel 16 by a gear assembly such that rotation of the
wheel 16 drives the meter roller 28 to rotate. Such a configuration automatically

varies the rotation rate of the meter roller 28 based on the speed of the air cart 10.
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[0018] Each segment of the meter roller 28 also includes multiple flutes 32 and

recesses 34. The number and geometry of the flutes 32 are particularly configured to
accommodate the material 26 being distributed. The illustrated meter roller segment
includes six flutes 32 and a corresponding number of recesses 34. Alternative
embodiments may include more or fewer flutes 32 and/or recesses 34. For example,
the meter roller 28 may include segments having 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, or
more flutes 32 and/or recesses 34. In addition, the depth of the recesses 34 and/or the
height of the flutes 32 are configured to accommodate the material 26 within the
storage tank 12. For example, a meter roller segment having deeper recesses 34 and
fewer flutes 32 may be employed for larger seeds, while a meter roller segment
having shallower recesses 34 and more flutes 32 may be employed for smaller seeds.
Other parameters such as flute pitch (i.e., angle of the flute relative to a
longitudinal/rotational axis) and flute angle (i.e., angle of the flute relative to a radial

ax1s) may also be particularly selected to accommodate the material 26.

[0019]  For a particular meter roller configuration, the rotation rate of the meter
roller 28 controls the flow of material 26 from each segment of the meter roller into
the air stream 24. For example, as the meter roller 28 rotates, each segment transfers
material through an opening 36 in the metering assembly 18 into a respective conduit
22 (e.g., Into a conduit associated with a respective meter roller segment). The
material then mixes with air from the air source 20, thereby forming an air/material
mixture 38. The mixture then flows to the respective row unit(s) of the implement via

pneumatic conduits, where the seeds and/or fertilizer are deposited within the soil.

[0020]  Certain meter rollers include segments having flutes and recesses that are
angled relative to the rotational axis of the meter roller and/or that helically twist
about the rotational axis of the meter roller from a first longitudinal end of each

segment to a second longitudinal end of the segment. When such segments are
disposed onto a shaft to form the meter roller, the recesses establish a substantially
spiral path that extends along a length of the meter roller. Unfortunately, air from the
pressurized tank may flow along the spiral path, thereby driving material/product
toward one of the longitudinal ends (e.g., a downstream longitudinal end). As a

result, product distribution along the length of the meter roller may be uneven, which
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may cause an uneven distribution of seeds and/or fertilizer to the row units (e.g., a

row unit that receives product from a meter roller closer to the downstream
longitudinal end may receive more product than a row unit that receives product from

a meter roller farther from the downstream longitudinal end).

[0021]  As discussed in detail below, the meter roller of certain embodiments
disclosed herein includes circumferentially offset segments configured to reduce
product flow along the length of the meter roller. For example, in certain
embodiments, each segment of the meter roller includes multiple flutes and
corresponding recesses. A first longitudinal end of at least one segment contacts a
second longitudinal end of at least one other segment along a contact surface. In
addition, the at least one segment is circumferentially offset from the at least one
other segment such that each flute of the at least one segment is at least partially
aligned with each recess of the at least one other segment at the contact surface.
Because the flutes of one segment are at least partially aligned with the recesses of
another directly adjacent segment, air flow along the path of the recesses from one
segment to the directly adjacent segment is at least partially blocked. As a result,
product flow between directly adjacent segments is substantially reduced, thereby
increasing the uniformity of product distribution along the length of the meter roller.
Accordingly, the row units may receive a substantially equal distribution of product

from the meter roller, which may enhance seed and/or fertilizer distribution

throughout the field.

[0022]  FIG. 3 is a side view of an embodiment of a meter roller 28 that may be
employed within the metering system 18 of FIG. 2. In the illustrated embodiment, the
meter roller 28 includes nine segments 40. However, as previously discussed, the
meter roller 28 may include more or fewer segments. For example, in certain
embodiments, the meter roller 28 may include 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, or
more segments 40. In addition, each meter roller segment 40 includes multiple flutes
32 and recesses 34 that alternate along a circumferential axis 42 of the meter roller 28.
As previously discussed, each segment 40 of the meter roller 28 may include 2, 4, 6,
8, 10, 12, 14, 16, 18, 20, or more flutes 32 and/or recesses 34. In the illustrated

embodiment, each flute 32 and each recess 34 helically twist about a rotational axis
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44 (e.g., a longitudinal axis) of the meter roller 28. For example, each flute 32 and

each recess 34 of a first segment 46 helically twist about the rotational axis 44 from a
first longitudinal end 48 of the first segment 46 to a second longitudinal end 50 of the
first segment 46. In addition, each flute 32 and each recess 34 of a second segment 52
helically twist about the rotational axis 44 from a first longitudinal end 54 of the
second segment 52 to a second longitudinal end 56 of the second segment 52. The
helical shape of the flutes 32 and the recesses 34 may provide a more even flow of
particulate material into the air stream, as compared to meter roller segments that
include flutes and recesses extending substantially parallel to the rotational axis. The
more even flow of particular material from the meter roller 28 may provide an even

distribution of seeds and/or fertilizer within the field, thereby enhancing crop

development.

[0023]  As the flutes 32 helically twist about the rotational axis 44, a pitch of the
flutes 32 (i.e., an angle of the flutes relative to the rotational axis 44) varies along the
length of each segment. For example, the pitch of the flutes 32 may continuously
vary from a first longitudinal end of each segment to a second longitudinal end of the
segment. In alternative embodiments, the pitch of the flutes 32 may vary in discrete
iIncrements along the length of the segment. By way of example, the flute pitch of
certain segments may vary between about 1 degree to about 89 degrees, about 5

degrees to about 75 degrees, or about 10 degrees to about 60 degrees.

[0024] In the illustrated embodiment, the meter roller segments 40 have

substantially equal aggregate recess volumes (e.g., the sum of the recess volumes for
each segment). For example, a first aggregate volume of the recesses 34 of the first
segment 46 is substantially equal to a second aggregate volume of the recesses 34 of
the second segment 52. The substantially equal aggregate recess volumes are
configured to establish substantially equal product flow rates from the segments 40.

For example, as the segments 40 are driven to rotate by the shaft 58, the substantially

equal aggregate recess volumes enable the material dispensed by the segments to be

substantially equally distributed to respective row units.
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[0025]  As illustrated, each segment 40 is circumferentially offset from a directly
adjacent segment 40. For example, the second longitudinal end 50 of the first
segment 46 contacts the first longitudinal end 54 of the second segment 52 along a
contact surface 60. In addition, the second segment 52 is circumferentially offset (i.e.,
offset along the circumferential axis 42) from the first segment 46 such that each flute
32 of the first segment 46 is at least partially aligned with each recess 34 of the
second segment 52 at the contact surface 60. Similarly, each subsequent segment is
circumferentially offset from a directly adjacent segment. Because the flutes of each
segment are at least partially aligned with the recesses of a directly adjacent segment,
air flow along the path of the recesses from one segment to the directly adjacent
segment 1s at least partially blocked. As a result, product flow between directly
adjacent segments is substantially reduced, thereby increasing the uniformity of
product distribution along the length of the meter roller. Accordingly, the row units
may receive a substantially equal distribution of product from the meter roller, which

may enhance seed and/or fertilizer distribution throughout the field.

[0026]  In certain embodiments, directly adjacent segments (e.g., the first segment
46 and the second segment 52) may be circumferentially offset from one another by
about 1 degree to about 180 degrees, by about 1 degree to about 90 degrees, or by
about 2 degrees to about 45 degrees, for example. By way of example, directly
adjacent segments may be circumferentially offset from one another by more than 1
degree, by more than 2 degrees, by more than 5 degrees, by more than 10 degrees, by
more than 15 degrees, by more than 30 degrees, by more than 45 degrees, by more
than 90 degrees, or by more than 180 degrees. In certain embodiments, directly
adjacent meter roller segments 40 may be circumferentially offset from one another
such that a peak/center point of a flute 32 on one segment 40 is substantially aligned

with a trough/center point of a recess 34 on the directly adjacent segment 40 at the

contact surface 60.

[0027]  In the illustrated embodiment, the contact surface 60 forms a plane
extending substantially perpendicularly to the rotational axis 44. However, in
alternative embodiments, the contact surface 60 may form a plane that intersects the

rotational axis 44 at any suitable angle (e.g., about 30 degrees, about 45 degrees,
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about 75 degrees, etc.). In addition, in certain embodiments, the contact surface 60
may be non-planar. For example, the contact surface 60 of longitudinal ends of

directly adjacent meter roller segments may be wavy or curved, among other

shapes/configurations.

[0028]  In the illustrated embodiment, the segments 40 are formed separately from
one another. For example, the first segment 46 and the second segment 52 are
separate and independent elements of the meter roller 28. As discussed in detail
below, each segment may include an engagement feature configured to non-rotatably
couple the segment 40 to the shaft 58. In such a configuration, the engagement
features are oriented to circumferentially offset each segment 40 relative to the
directly adjacent segment. In alternative embodiments, however, the meter roller 28
may be formed (e.g., machined) from a single piece of material. In such
embodiments, the circumferentially offset segments may be formed such that each
flute of one segment is at least partially aligned with each recess of an adjacent

segment at the contact surface of the adjacent segments.

[0029]  In the illustrated embodiment, each segment 40 of the meter roller 28 is
circumferentially offset (i.e., offset along the circumferential axis 42) from one
another. However, in alternative embodiments, certain segments 40 may be aligned
with one another such that each flute of one segment is substantially aligned with each
flute of an adjacent segment at the contact surface of the adjacent segments. For
example, two segments of a first set of segments may be substantially aligned with
one another, two segments of a second set of segments may be substantially aligned
with one another, and the first set of segments may be circumferentially offset from
the second set of segments at the contact surface of directly adjacent segments of the
respective sets. In addition, other combinations of aligned and circumferentially

offset segments may be employed in alternative embodiments.

[0030] FIG. 4 is a side view of an alternative embodiment of a meter roller 28 that
may be employed within the metering system of FIG. 2. In the illustrated
embodiment, the meter roller 28 includes three segments 40, each non-rotatably

coupled to the shaft 58 such that rotation of the shaft 58 drives the meter roller

10
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segments 40 to rotate. While the illustrated embodiment includes three meter roller
segments (1.€., a first segment 62, a second segment 64, and a third segment 66), it
should be appreciated that the meter roller 28 may include more or fewer meter roller
segments in alternative embodiments. As illustrated, each meter roller segment 40
includes multiple flutes 32 and corresponding recesses 34 distributed along the

circumferential axis 42 (e.g., circumferentially distributed about each segment 40).

[0031] In the illustrated embodiment, the flutes 32 and the recesses 34 are
substantially linear and angled relative to the rotational axis 44. For example, the
angle between the flutes 32 of the first segment 62 and the rotational axis 44 is greater
than zero degrees. That is, the flutes 32 of the first segment 62 have a pitch of greater
than zero degrees. Similarly, the flutes 32 of the second segment 64 and the flutes 32
of the third segment 66 have a pitch of greater than zero degrees. As discussed in
detail below, the pitch may be greater than about 1 degree, greater than about 2
degrees, greater than about 5 degrees, greater than about 15 degrees, greater than
about 30 degrees, greater than about 45 degrees, or more. In the illustrated
embodiment, the pitch of the flutes 32 of the first segment 62 is substantially equal to

the pitch of the flutes 32 of the second segment 64 and the pitch of the flutes 32 of the
third segment 66.

[0032]  Similar to the embodiment described above with reference to FIG. 3, the
meter roller segments 40 have substantially equal aggregate recess volumes (e.g., the

sum of the recess volumes for each segment). For example, a first aggregate volume

of the recesses 34 of the first segment 62 is substantially equal to a second aggregate
volume of the recesses 34 of the second segment 64. In addition, a third aggregate
volume of the recesses of the third segment 66 is substantially equal to the first
aggregate volume of the recesses 34 of the first segment 62. The substantially equal
aggregate recess volumes are configured to establish substantially equal product flow
rates from the segments 40. For example, as the segments 40 are driven to rotate by
the shaft 58, the substantially equal aggregate recess volumes enable the material

dispensed by the segments to be substantially equally distributed to the respective row

units.

11
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[0033] In the illustrated embodiment, a first longitudinal end 68 of the first
segment 62 contacts a second longitudinal end 70 of the second segment 64 along a
first contact surface 72. In addition, a first longitudinal end 74 of the second segment
64 contacts a second longitudinal end 76 of the third segment 66 at a second contact
surface 78. In the illustrated embodiment, the first contact surface 72 and the second
contact surface 78 form respective planes extending substantially perpendicularly to
the rotational axis 44. However, in alternative embodiments, the contact surfaces 72
and 78 may form respective planes that intersect the rotational axis 44 at any suitable
angle (e.g., about 30 degrees, about 45 degrees, about 75 degrees, etc.). In addition,
In certain embodiments, the contact surfaces 72 and 78 may be non-planar. For

example, the contact surfaces 72 and 78 may be wavy or curved, among other

shapes/configurations.

[0034]  In the illustrated embodiment, the second segment 64 is circumferentially
offset from the first segment 62 such that each flute 32 of the first segment 62 is at
least partially aligned with each recess 34 of the second segment 64 at the first contact
surface 72. In addition, the third segment 66 is circumferentially offset from the
second segment 64 such that each flute 32 of the third segment 66 is at least partially
aligned with each recess 34 of the second segment 64 at the second contact surface
78. Because the flutes of each segmént are at least partially aligned with the recesses
of a directly adjacent segment, air flow along the path of the recesses from one
segment to the directly adjacent segment is at least partially blocked. As a result,

product flow between directly adjacent segments is substantially reduced, thereby

Increasing the uniformity of product distribution along the length of the meter roller.
Accordingly, the row units may receive a substantially equal distribution of product

from the meter roller, which may enhance seed and/or fertilizer distribution

throughout the field.

[003S]  While the flutes 32 of the segments 40 are substantially linear in the
illustrated embodiment, it should be appreciated that the flutes 32 may be curved in
alternative embodiments. For example, the flutes 32 of each segment may helically
twist about the rotational axis 44 from the first longitudinal end of the segment to the

second longitudinal end of the segment. In addition, while the pitch of the flutes 32 of

12
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the first segment 62 is substantially equal to the pitch of the flutes 32 of the second

segment 64 and the third segment 66, it should be appreciated that, in alternative

embodiments, the flutes of the segments may have different pitches.

[0036] FIG. 5 is a detailed side view of the meter roller of FIG. 4, taken within line
5-5. As illustrated, each flute 32 of the first segment 62 is angled with respect to a
first axis 80, which is substantially parallel to the rotational axis, thereby defining a
first pitch 82. In addition, each flute 32 of the second segment 64 is angled relative to
a second axis 84, which is substantially parallel to the rotational axis, thereby
establishing a second pitch 86. In the illustrated embodiment, the first pitch 82 is
substantially equal to the second pitch 86. However, in alternative embodiments, the

first pitch 82 may be greater or less than the second pitch 86.

[0037] In certain embodiments, the pitch (e.g., the first pitch 82 and/or the second
pitch 86) may be greater than about 1 degree, greater than about 2 degrees, greater
than about 5 degrees, greater than about 10 degrees, greater than about 15 degrees,
greater than about 30 degrees, greater than about 45 degrees, greater than about 60
degrees, greater than about 90 degrees, or more. By way of example, the pitch may
be between about 1 to about 179 degrees, about 1 to about 90 degrees, about 1 to
about 75 degrees, about 1 to about 60 degrees, about 1 to about 45 degrees, about 1 to
about 30 degrees, about 5 to about 30 degrees, or about 15 to about 30 degrees.

[0038] In the illustrated embodiment, the first and second segments are

circumferentially offset from one another by an offset angle 88. In certain

embodiments, the offset angle 88 may be about 1 degree to about 180 degrees, about
I degree to about 90 degrees, about 1 degree to about 60 degrees, about 1 degree to
about 45 degrees, about 2 degrees to about 90 degrees, about 2 degrees to about 45
degrees, about 2 degrees to about 30 degrees, or about 2 degrees to about 15 degrees,
for example. By way of example, the offset angle 88 may be greater than 1 degree,
greater than 2 degrees, greater than 5 degrees, greater than 10 degrees, greater than 15
degrees, greater than 30 degrees, greater than 435 degrees, greater than 90 degrees, or
greater than 180 degrees. In certain embodiments, the first and second segments may

be circumferentially offset from one another such that a peak/center point of a flute 32

13
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of the first segment 62 is substantially aligned with a trough/center point of a recess
34 of the second segment 64 at the contact surface 72. While the flute pitch and
circumferential offset between directly adjacent segments are described above with
reference to the first and second segments, it should be appreciated that other
segments (e.g., the third segment 66) of the meter roller may include pitches and/or

circumferential offsets within the described ranges.

[0039] FIG. 6 is a cross-sectional view of two segments (i.e., a first segment 90
and a second segment 92) of an embodiment of a meter roller 28 and an embodiment
of a shaft 58 configured to drive the meter roller 28. In the illustrated embodiment,
the segments 90 and 92 are formed separately from one another. Accordingly, the
first segment 90 and the second segment 92 are separate and independent elements of
the meter roller 28. As illustrated, each segment includes an engagement feature (e.g.,
the interior cavity 30) configured to receive the shaft 58 and to engage an engagement
feature 94 (e.g., an outer surface profile) of the shaft 58, thereby non-rotatably
coupling the segments 90 and 92 to the shaft 58. In the illustrated embodiment, the
engagement feature/cavity 30 has a hexagonal cross section, thereby facilitating non-
rotatable engagement with the hexagonal shaft 58. However, in alternative
embodiments, each segment may include a different engagement feature, such as a
different cavity configuration (e.g., triangular, square, keyed, splined, etc.). Because
the engagement features non-rotatably couple the segments 90 and 92 to the shaft 58,

rotation of the shaft 58 drives the segments 90 and 92 to rotate.

[0040]  As illustrated, the engagement features (e.g., cavitics 30) are oriented to
circumferentially offset the second segmen't 92 relative to the first segment 90. For
example, if the hexagonal cavity 30 of the second segment 92 is circumferentially
offset by 30 degrees from the hexagonal cavity 30 of the first segment 90, the
circumferential offset angle between the first and second segments is 30 degrees while
the segments 90 and 92 are mounted to the shaft 58. Similarly, if a hexagonal cavity
30 of a third segment is circumferentially offset by 30 degrees from the hexagonal
cavity 30 of the second segment 92, the circumferential offset angel between the

second and third segments is 30 degrees while the segments are mounted to the shaft
58.
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[0041] While only certain features of the invention have been illustrated and
described herein, many modifications and changes will occur to those skilled in the
art. It is, therefore, to be understood that the appended claims are intended to cover

all such modifications and changes as fall within the true spirit of the invention.
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CLAIMS:

1. A meter roller for an agricultural metering system, comprising:

a first segment having a first plurality of flutes and a corresponding first
plurality of recesses, wherein a first pitch of each flute of the first plurality of flutes
relative to a rotational axis of the meter roller is greater than about 1 degree; and

a second segment having a second plurality of flutes and a corresponding
second plurality of recesses, wherein a second pitch of each flute of the second
plurality of flutes relative to the rotational axis of the meter roller is substantially
equal to the first pitch;

wherein a first aggregate volume of the first plurality of recesses is
substantially equal to a second aggregate volume of the second plurality of recesses, a
first longitudinal end of the first segment contacts a second longitudinal end of the
second segment along a first contact surface, and the second segment is
circumferentially offset from the first segment such that each flute of the first plurality

of flutes is at least partially aligned with each recess of the second plurality of

recesses at the first contact surface.

2. The meter roller of claim 1, wherein the first contact surface comprises

a contact plane extending substantially perpendicular to the rotational axis.

3. The meter roller of claim 1, wherein the first pitch and the second pitch

are between about 5 degrees to about 30 degrees.

4, The meter roller of claim 1, wherein the second segment is

circumferentially offset from the first segment by about 2 degrees to about 45 degrees.

5. The meter roller of claim 1, wherein each flute of the first and second
pluralities of flutes and each recess of the first and second pluralities of recesses

helically twist about the rotational axis.

6. The meter roller of claim 1, comprising:
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a third segment having a third plurality of flutes and a corresponding third

plurality of recesses, wherein a third pitch of each flute of the third plurality of flutes
relative to the rotational axis of the meter roller is substantially equal to the first pitch;

wherein a third aggregate volume of the third plurality of recesses is
substantially equal to the first aggregate volume of the first plurality of recesses, a
first longitudinal end of the second segment contacts a second longitudinal end of the
third segment at a second contact surface, and the third segment is circumferentially
ottset from the second segment such that each flute of the third plurality of flutes is at

least partially aligned with each recess of the second plurality of recesses at the

second contact surface.

7. The meter roller of claim 6, wherein the second contact surface

comprises a contact plane extending substantially perpendicular to the rotational axis.

8. The meter roller of claim 6, wherein the third segment is

circumferentially offset from the second segment by about 2 degrees to about 45

degrees.

9. The meter roller of claim 6, wherein each flute of the third plurality of

flutes and each recess of the third plurality of recesses helically twist about the

rotational axis.

10. The meter roller of claim 1, comprising a shaft extending through the
first and second segments, wherein the first segment includes a first engagement
feature and the second segment includes a second engagement feature, the first and
second engagement features engage a third engagement feature of the shaft to non-
rotatably couple the first and second segments to the shaft, and the first and second
engagement features are oriented to circumferentially offset the second segment

relative to the first segment.

11. A meter roller for an agricultural metering system, comprising:
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a first segment having a first plurality of flutes and a corresponding first

plurality of recesses, wherein each flute of the first plurality of flutes and each recess
of the first plurality of recesses helically twist about a rotational axis of the meter
roller from a first longitudinal end of the first segment to a second longitudinal end of
the first segment; and

a second segment having a second plurality of flutes and a corresponding
second plurality of recesses, wherein each flute of the second piurality of flutes and
each recess of the second plurality of recesses helically twist about the rotational axis
of the meter roller from a first longitudinal end of the second segment to a second
longitudinal end of the second segment;

wherein a first aggregate volume of the first plurality of recesses 1is
substantially equal to a second aggregate volume of the second plurality of recesses,
the second longitudinal end of the first segment contacts the first longitudinal end of
the second segment along a contact surface, and the second segment 1is
circumferentially otfset from the first segment such that each flute of the first plurality
of flutes is at least partially aligned with each recess of the second plurality of

recesses at the contact surface.

12.  The meter roller of claim 11, wherein the contact surface comprises a

contact plane extending substantially perpendicular to the rotational axis.

13. The meter roller of claim 11, wherein the second segment 1s

circumferentially oftset from the first segment by about 2 degrees to about 45 degrees.

14.  The meter roller of claim 11, wherein the first segment is formed

separately from the second segment.

15.  The meter roller of claim 11, comprising a shaft extending through the
first and second segments, wherein the first segment includes a first engagement
feature and the second segment includes a second engagement feature, the first and
second engagement features engage a third engagement feature of the shaft to non-

rotatably couple the first and second segments to the shaft, and the first and second
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engagement features are oriented to circumferentially offset the second segment

relative to the first segment.

16. A meter roller for an agricultural metering system comprising:

a plurality of segments, wherein each segment of the plurality of segments
includes a plurality of flutes and a corresponding plurality of recesses, and each flute
of the plurality of flutes and each recess of the plurality of recesses helically twist
about a rotational axis of the meter roller from a first longitudinal end of a respective
segment to a second longitudinal end of the respective segment;

wherein the plurality of recesses of each segment of the plurality of segments
establishes a respective aggregate volume, the aggregate volumes of the plurality of
segments are substantially equal to one another, the first longitudinal end of at least
one segment of the plurality of segments contacts the second longitudinal end of at
least one other segment of the plurality of segments along a contact surface, and the at
least one segment is circumferentially offset from the at least one other segment such
that each flute of the plurality of flutes of the at least one segment is at least partially

aligned with each recess of the plurality of recesses of the at least one other segment

at the contact surface.

17.  The meter roller of claim 16, wherein the at least one segment of the

plurality of segments is circumferentially offset from the at least one other segment of

the plurality of segments by about 2 degrees to about 45 degrees.
18.  The meter roller ot claim 16, wherein each flute of the plurality of
flutes of each segment of the plurality of segments is oriented at a pitch relative to the

rotational axis of the meter roller, and the pitch is greater than about 1 degree.

19.  The meter roller of claim 16, wherein each of the plurality of segments

IS separately formed.

20.  The meter roller of claim 16, comprising a shaft extending through the

plurality of segments, wherein each segment includes a respective first engagement
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feature, the respective first engagement features engage a second engagement feature

of the shaft to non-rotatably couple the plurality of segments to the shaft, and the first
engagement features are oriented to circumferentially offset the at least one segment

relative to the at least one other segment.
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