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Abstract

An endless belt for a side conveyor (104, 106) of a draper header (100)
has a web width an upper, crop conveying surface that is generally planar
over substantially its entire extent. The web comprises a forward edge
portion that is configured to be covered by a crop ramp. A plurality of
protrusions (300, 400, 500, 502, 504, 602, 606) is fixed to and extends
upward from the forward edge portion. The side conveyor (104, 106)

comprises the endless belt and the crop ramp.
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Draper Header with Belt Cleaning Arrangement

Field of the Invention

The invention pertains to draper headers. More particularly, it relates to

draper belts having self-cleaning features.

Background

Agricultural harvesters use a variety of implements attached to their front
ends to gather crops. One type of these implements is called a “draper” or
a “draper header”. Draper headers use endless belt conveyors to carry cut
crop material from a reciprocating knife to a center region of the header,
and then to convey the cut crop material rearward into the agricultural
harvester itself. Once in the agricultural harvester, the cut crop material is
further processed by separating grain from unwanted crop material

(typically called “material other than grain™ or “MOG").

In recent years, agricultural engineers have increased the length of draper
headers. In order to do so, they have made several innovations. One of
these is supporting the draper header on floating arms that permit the

reciprocating knife to float up and down and better follow the contours of

the land. In order to do this, they have further provided segmented crop
ramps that extend rearward from the reciprocating knife over the leading
edge of the endless belt conveyors. These crop ramps ensure that the cut
crop material is lifted upward over the leading edges of the endless beit

CONVeyors.

One problem that has arisen with this arrangement is crop becoming
wedged between the segments of the crop ramps and the upper surface

of the endless belts. In co-pending application US serial number
1
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13/933,758 (filed 02-Jul-13, entitled “Self-Cleaning Crop Ramp”), a partial
solution to this problem was proposed. The 13/933,758 application Is
Incorporated herein by reference for all that it teaches. In this application it
was proposed to provide the bottom surface of the crop ramp segments
with recesses that will tend to capture cut crop material and propel it
rearward and out from between the lower surface of the crop ramp

segment and the upper surface of the endless belt.

While this has improved the performance of draper headers with
segmented crop ramps, it has not eliminated the problem. What is
needed, therefore, is an alternative draper header and endless belt that
- will further improve the expulsion of grain from between the crop ramp

segments and the endless belts of the draper header. It is an object of this

invention to provide such an improvement.

Summary of the Invention

In accordance with a first aspect of the invention, an endless belt for a
side conveyor of a draper header is provided, the endless belt having a
direction of travel, and the endless belt comprising: a web having a width
in a direction transverse to a direction of travel of the web, and having an

upper, crop conveying surface that is generally planar over substantially
its entire extent, the web comprising a forward edge portion that is
configured to be covered by a crop ramp; and a plurality of protrusions

fixed to and extending upward from the forward edge portion.

Each of the plurality of the protrusions may include at least one forward
facing surface that extends generally perpendicular to the direction of

travel of the web with respect to the draper header.
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Each of the plurality of protrusions may include at least one forward facing

surface that is disposed at an angle to sweep cut crop material toward a

trailing edge of the crop ramp.

Each of the plurality of protrusions may include at [east one forward facing
surface that is disposed at an angle to sweep cut crop material toward a

leading edge of the web.

The web may further comprise a plurality of cleats that are fixed to ana
extend upward from the web and in a direction perpendicular to the
direction of travel of the endless belt, and further wherein each of the
plurality of protrusions is disposed immediately adjacent to a

corresponding cleat.

Each of the plurality of protrusions may abut a corresponding cleat.

In accordance with a second aspect of the invention, a side conveyor of a
draper header comprises: an endless belt, the endless belt having a
direction of travel, the endless belt further comprising: a web comprising a
crop carrying portion having an exposed upper surface and further
comprising a forward edge portion, wherein the forward edge portion
further comprises a plurality of protrusions fixed to and extending upward
from the forward edge portion; a crop ramp comprising a plurality of crop
ramp segments, wherein each of the plurality of crop ramp segments
comprises a rear portion, wherein the rear portion has a trailing edge,
wherein the rear portion is disposed to cover the forward edge portion,
wherein the rear portion defines at least one elongate recess on an
undersurface of the rear portion and wherein the at least one elongate
recess Is disposed at an angle to convey crop particles trapped between
the forward edge portion of the web and the undersurface toward a trailing

edge of each of the plurality of crop ramp segments.
3
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The plurality of protrusions may be disposed to engage the at least one
elongate recess and sweep the crop particles along the at least one

elongate recess and toward the trailing edge.

Each of the plurality of protrusions may have a forward facing surface that
is disposed to engage the at least one elongate recess over substantially

an entire length of the at least one elongate recess.

Each of the plurality of the protrusions may include at least one forward
facing surface extending generally perpendicular to the direction of travel

of the web with respect to the draper header.

Each of the plurality of protrusions may include at least one forward facing
surface that is disposed at an angle to sweep cut crop material toward a

trailing edge of the crop ramp.

Each of the plurality of protrusions may include at least one forward facing
surface that is disposed at an angle to sweep cut crop material toward a

leading edge of the web.

The web may further comprise a plurality of cleats that are fixed to and

extend upward from the web and in a direction perpendicular to the
direction of travel of the endless belt, and each of the plurality of
protrusions may be disposed immediately adjacent to a corresponding

cleat.

Each of the plurality of protrusions may abut a corresponding cleat.
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Brief Description of the Drawings

Figure 1 is a perspective view of a draper header in accordance with

present invention.

Figure 2 Is a fragmentary detail view of the draper header of Figure 1.

Figure 3 Is a fragmentary perspective view of a first embodiment of a

draper belt of the draper header of Figures 1-2.

Figure 4 is a fragmentary perspective view of a second embodiment of a

draper belt of the draper header of Figures 1-2.

Figure 5 is a fragmentary perspective view of a third embodiment of a

draper belt of the draper header of Figures 1-2.

Figure 6 is a fragmentary perspective view of a fourth embodiment of a

draper belt of the draper header of Figures 1-2.

Detailed Description

The term “forward facing” when referring to features on an endless belt
means facing in a direction of travel of the belt (“B” herein) with respect to
the frame of the draper header. The terms “rear facing” or “rearward
facing” when referring to features on an endless belt means facing away

from the direction of travel of the belt with respect to the frame of the

draper header 100.

In Figure 1, a draper header 100 is shown that comprises a frame 102.
The frame 102 supports a left side conveyor 104, right side conveyor 1086,

and a center conveyor 108. These conveyors are of the endless belt type,
5
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and comprise an endless elastomer-impregnated fabric belt that is

supported on two or more rollers.

Cleats 109 are fixed to the surface of each of the endless beits of the
conveyors 104, 106, 108 and extend in a direction transverse to the
direction of travel. These cleats 109 extend substantially the entire crop
carrying width of the endless belts, but do not extend to the leading edge

or the trailing edge of the endless belts.

In Figure 1, the three conveyors 104, 106, 108 convey cut crop material in
the direction indicated by the arrow superimposed on top of the endless
belts of these conveyors. The draper header 100 further comprises a
reciprocating knife 110 that extends across substantially the entire width of
the draper header 100. The draper header 100 further comprises an
elongate row of crop ramp segments 112 that interlock with adjacent crop
ramp segments 112, that extend across substantially the entire width of
the draper header 100, and that are disposed just behind the reciprocating
knife 110. The draper header 100 further comprises a cylindrical conveyor
114 that engages the upper surface of the mat of cut crop material on the
center conveyor 108 and carries it rearward through an aperture in the

frame 102 and into the agricultural harvester (not shown).

In operation, the agricultural harvester, which supports the draper header
100, carries the draper header 100 through an agricultural field in a
direction “V” to harvest crops. The reciprocating knife 110 severs the
crops adjacent to the ground, and the cut crop material falls rearward onto
the three conveyors. The left side conveyor 104 carries the crop rightward
toward the center of the draper header 100. The right side conveyor 106
carries the crop leftward toward the center of the draper header 100, and
the center conveyor 108 carries the crop rearward toward and underneath

the cylindrical conveyor 114. All this cut crop material Is conveyed
6
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rearward through the aperture in the frame 102 of the draper header 100

and thence into the agricultural harvester.

Figure 2 is a detailed fragmentary view of the left side conveyor 104. The
description below regarding the left side conveyor 104 is true of the right
side conveyor 106. The right side conveyor 106 is constructed identical to
the left side conveyor 104 but in mirror image form mirrored about a
vertical and fore-and-aft extending axis that extends through the lateral

midpoint of the draper header 100.

Figure 2 shows several crop ramp segments 112 that are disposed
adjacent to each other. These crop ramp segments 112 have a leading
edge 200. The crop ramp segments 112 extend rearward and over the
leading edge 202 of the endless belt thereby covering a leading edge
portion of the web. The crop ramp segments 112 have a trailing edge 204
that is disposed behind the leading edge 202 such that they cover a

- forward portion of the endless belt of left side conveyor 104. Each crop
ramp segment 112 is engaged with its adjacent crop ramp segments 112.
Each crop ramp segment 112 is identical to its two adjacent crop ramp
segments 112. Each crop ramp segment 112 has a tongue 208 that
extends from the left side of the crop ramp segment 112 and a groove 210
that extends from the right side of the crop ramp segment 112. When the
crop ramp segments 112 are arranged in a line (as shown in Figures 1-2),
the tongue 208 of each crop ramp segment 112 is disposed in the groove
210 of and adjacent crop ramp segment 112. The tongue and groove
joints formed by this interengagement permit adjacent crop ramp
segments 112 to move laterally with respect to each other as the

reciprocating knife 110 of the draper header 100 flexes up and down.

Each crop ramp segment 112 includes a forward planar portion 212 that

extends from the reciprocating knife 110 to the leading edge 202 of the
7
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endless belt of the left side conveyor 104. This portion lifts the cut crop
material from the reciprocating knife 110 upward and slightly above the
level of the endless belt. Each crop ramp segment 112 includes a rear
planar portion 214 that is fixed to thé forward planar portion 212 and

extends rearward over the top of the leading edge of the endless belt.

Elongate recesses 218 are formed on the underside of the rear planar
portion 214. These recesses extend in the direction of belt travel
(indicated by the arrow "B”) and also rearward. These elongate recesses
218 are provided to assist in removing cut crop material from between the
bottom surface of the rear planar portion 214 in the upper surface of the

endless belt.

Due to the flexible construction of the crop ramp segments 112 and the
endless belt, the endless belt flexes up and down and out of contact with
the crop ramp segments 112. This typically happens when the draper
header 100 is traveling through the field and the reciprocating knife 110
flexes up and down following the contours of the soil. When this happens,
cut crop material falls into the space between the endless belt and the
crop ramp segment 112. Since the endless belt is continuously moving,
backspace with respect to the crop ramp segments 112, it carries this cut

crop material downward and into the elongate recesses 218. Once in the

elongate recesses 218, at least some of the cut crop material is carried
iInward (towards the center of the draper header 100) and rearward
(toward the endless belt) following a path schematically indicated as item
220.

Some of the crop material, however, will not be removed. It will enter an
elongate recess 218, then fall out of the elongate recess 218 and be

carried downstream to another (perhaps the next) elongate recess 218,
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which will carry it rearward and out from between the crop ramp segments

112 and the endless belt following a path 220.

Some of the crop material will be carried even further downstream into
other elongate recesses 118 to then be carried rearward and out from
between the crop ramp segments 112 and the endless belt following a
path such as path 222.

To enhance this process of clearing cut crop material from between the
crop ramp segments 112 and the endless belt, it is beneficial to have
(either alone, or in combination with the elongate recesses 218) another
means of urging cut crop material rearward and out of the between the

crop ramp segments 112 and the endless belt.

For this reason, the leading edge of the endless belt is provided with crop
engaging structures that are disposed underneath the rear planar portion

214 that work alone, or in conjunction with, the elongate recesses 218.

In Figure 3, a belt cleaning feature for the endless belt of the left side
conveyor 104 is shown. An elongate protrusion 300 is provided on the

~ endless belt that extends vertically upward from the top surface of the web
of the endless belt, generally perpendicular to the web of the endless belt.

The elongate protrusion 300 extends from a cleat 109 to the leading edge

202 of the endless belt. The elongate protrusion 300 extends rearward
from the leading edge 202 of the endless belt past the trailing edge 204 of
the crop ramp segments 112. The elongate protrusion 300 extends In a
direction generally perpendicular to the direction of travel “B” of the

endless belt. The elongate protrusion 300 has a constantly substantial

thickness in a direction perpendicular to the web of the endless belt.

Substantially the entire underside and the entire lower facing surface of

the rear planar portion 214 of each crop ramp segment 112 abut the
9
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elongate protrusion 300. Further, the elongate protrusion 300 extends
over substantially the entire length of the elongate recess 218 provided on

the bottom surface of each crop ramp segment 112.

The elongate protrusion 300 has a forward facing surface 304 (i.e. forward
In the sense of facing in the direction of travel “B”) that is generally
vertical, and that tends to engage cut crop material embedded between
the upper surface of the endless belt and each crop ramp segment 112
and carry that material along in the direction of belt travel "B" to the next
élongate recess 218, where the material is deposited. The elongate
protrusion 300 has a rear facing surface 306 that is generally vertical, and
that is parallel to the forward facing surface 304 and that faces rearward
(i.e. faces away from the direction of travel “B”). The elongate protrusion
300 has a top surface 308 that is generally planar and parallel to the top
surface 310 of the web of the endless belt. The elongate protrusion 300

has a constant width in the direction of travel “B”.

As the forward facing surface 304 travels in the direction of travel “B", it
sweeps down the length of the elongate recess 218 starting from the
forwardmost portion of the elongate recess 218 (i.e. the portion adjacent
to the leading edge 202 of the endless belt). This tends to gather the cut

crop material that is trapped, and move it rearwardly (with respect to the
direction of travel of the draper header 100 through the field) down the

length of the elongate recess 218 until it exits the elongate recess 218 and

s released at the trailing edge 204 of the crop ramp segment 112.

In Figure 4, an alternative belt cleaning feature for the endless belt of the
left side conveyor 104 is shown. An elongate protrusion 400 is configured
the same as the elongate protrusion 300 of Figure 3, except the forward
facing surface 402 is angled away from the direction of travel “B”, thus

orienting the forward facing surface 402 at a steeper angle with respect to
10
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the elongate recesses 218. This steeper angle improves the ability of the
elongate protrusion 400 to better engage and convey cut crop material
that is trapped between the crop ramp segments 112 and the endless belt.
It improves the ability of the elongate recesses 218 to clear the cut crop
material that is trapped. Further, the forward facing surface 402 acts as a
blade to plow the cut crop material that is trapped both rearward and
toward the trailing edge 204 even in the absence of any elongate recesses
218. The elongate protrusion 400 also has a rear facing surface 404 that
faces to the rear (i.e. faces away from the direction of travel “B"), that Is
generally vertical, and that is generally perpendicular to the surface of the
web of the endless belt. The rear facing surface 404 extends from the
leading edge 202 of the endless belt simultaneously toward the rear of the
draper header 100 and also in the direction of travel “B” of the endless
belt. The elongate protrusion 400 is narrower the farther the elongate
protrusion 400 is from the leading edge 202 of the endless belt. This
provides more vigorous cleaning action for the trapped cut crop material
along the leading edge 202 of the endless belt. The elongate protrusion

400 extends from the leading edge 202 to the trailing edge 204 and further
to the cleat 109.

In Figure 5, an alternative belt cleaning feature for the endless belt of the

left side conveyor 104 is shown. In this arrangement, three elongate

protrusions 500, 502, 504 are provided. These three protrusions provide
three forward facing surfaces 505 that are generally vertical and oriented
generally perpendicular to the direction of travel “B”. They are spacead
closely together such that the distance (in the direction of travel "B")
between adjacent protrusions is less than one-half the overall length of the
protrusions 500, 502, 504. The distance may also be less than one-
quarter the overall length of the protrusions 500, 502, 504. The distance

may also be less than one-tenth of the overall length of the protrusions

500, 502, 504. Due to this close spacing of the protrusions, a plurality of
11
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protrusions can pass over and scour an elongate recess 218
simultaneously. This provides a better cleaning of the elongate recess 218
and therefore better conveyance of the cut crop material in the recesses
rearward toward the trailing edge 204 of the crop ramp segment 112 in
which the elongate recess 218 is formed. Rather than sweeping an
elongate recess 218 by a single forward facing surface at a time and
leaving some cut crop material trapped in the elongate recess 218, two or
more forward facing surfaces can simultaneously sweep each elongate
recess 218 at the same time. The three elongate protrusions 500, 502,
504 extend from the leading edge 202 to the trailing edge 204 and further
to the cleat 109.

In Figure 6, an alternative belt cleaning feature for the endless belt of the
left side conveyor 104 is shown. A first protrusion 602 extends upward
from the web of the endless belt. The first protrusion 602 has a forward
facing surface 604 that serves (as in all the previous arrangements) to
sweep cut crop material rearward and down the elongate recesses 218. It
IS disposed at an angie to provide better cleaning of the elongate recess
218. The first protrusion 602 extends from the leading edge 202 of the
endless belt to the trailing edge 204 of the crop ramp segments 112 and
further to the cleat 109.

A second protrusion 606 extends upward from the web of the endless belt.
The second protrusion 606 has a forward facing surface 608 that serves to
sweep any remaining cut crop material forward until it exits a space

between the leading edge 202 of the endless belt of the left side conveyor

104 and the crop ramp segments 112.

Most of the cut crop material that is trapped will be swept toward the rear
of the draper header 100 and out past the trailing edge 204 of the crop

ramp segments 112 by the forward facing surface 604. The particles that
12
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remain will fall into the recessed region 610 between the first protrusion
602 and the second protrusion 606. The small particles that remain will be

swept to the front of the draper header 100 by the leading edge 608.

The arrangements illustrated and described herein are merely examples
of one way to create the invention. Someone skilled in the art of this
iInvention would readily see other ways to create the invention that would
fall within the scope of the claims. It is the claims that define the scope of

the invention.

13
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Claims:

1. An endless belt for a side conveyor (104, 106) of a draper header (100),

the endless belt having a direction of travel ("B”), the endless belt

comprising:

a web having a width in a direction transverse to a direction of travel of the
web (“B”), and having an upper, crop conveying surface that is generally
planar over substantially its entire extent, the web comprising a forward

edge portion that is configured to be covered by a crop ramp; and

a plurality of protrusions (300, 400, 500, 502, 504, 602, 606) fixed to and

extending upward from the forward edge portion.

2. The endless belt of Claim 1, wherein each of the plurality of protrusions
(300, 500, 502, 504) includes at least one forward facing surface (304,

505) extending generally perpendicular to the direction of travel of the web
("B") with respect to the draper header (100).

3. The endless belt of Claim 1, wherein each of the plurality of protrusions
(400, 602) includes at least one forward facing surface (402, 604) that is

disposed at an angle to sweep cut crop material toward a trailing edge

(204) of the crop ramp.

4. The endless belt of Claim 1, wherein each of the plurality of protrusions
(606) includes at least one forward facing surface (608) that is disposed at
an angle to sweep cut crop material toward a leading edge (202) of the

web.

14
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5. The endless belt of Claim 1, wherein the web further comprises a
plurality of cleats (109) that are fixed to and extend upward from the web
and In a direction perpendicular to the direction of travel ("B”) of the
endless belt, and further wherein each of the plurality of protrusions (300,
400, 500, 502, 504, 602, 6006) is disposed immediately adjacent to a

corresponding cleat (109).

6. The endless belt of Claim 5, wherein each of the plurality of protrusions
(300, 400, 500, 502, 504, 602, 606) abuts a corresponding cleat (109).

7. A side conveyor (104, 106) of a draper header (100) comprising:

an endless belt, the endless belt having a direction of travel ("B"), the
endless belt further comprising:

a web comprising a crop carrying portion having an exposed upper
surface and further comprising a forward edge portion, wherein the
forward edge portion further comprises a plurality of protrusions (300, 400,
500, 502, 504, 602, 606) fixed to and extending upward from the forward
edge portion;

a crop ramp comprising a plurality of crop ramp segments (112), wherein
each of the plurality of crop ramp segments (112) comprises a rear portion
(214), wherein the rear portion (214) has a trailing edge (204), wherein the

rear portion (214) is disposed to cover the forward edge portion, wherein

the rear portion (214) defines at least one elongate recess (118) on an
undersurface of the rear portion (214) and wherein the at least one
elongate recess (118) Is disposed at an angle to convey crop particles
trapped between the forward edge portion of the web and the
undersurface toward a trailing edge (204) of each of the plurality of crop

ramp segments (112).

8. The side conveyor (104, 106) of Claim 7, wherein the plurality of

protrusions (300, 400, 500, 502, 504, 602, 606) are disposed to engage
15
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the at least one elongate recess (118) and sweep the crop particles along

the at least one elongate recess (118) and toward the trailing edge (204).

9. The side conveyor (104, 106) of Claim 8, wherein each of the plurality
of protrusions (300, 400, 500, 502, 504, 602, 606) has a forward facing
surface (304, 402, 505, 604, 608) that is disposed to engage the at least
one elongate recess (118) over substantially an entire length of the at

least one elongate recess (118).

10. The side conveyor (104, 106) of Claim 7, wherein each of the plurality
of protrusions (300, 500, 502, 504) includes at least one forward facing
surface (304, 505) extending generally perpendicular to the direction of

travel of the web (B”) with respect to the draper header (100).

11. The side conveyor (104, 106) of Claim 7, wherein each of the plurality
of protrusions (400, 602) includes at least one forward facing surface (402,
604) that is disposed at an angle to sweep cut crop material toward a

trailing edge (204) of the crop ramp.

12. The side conveyor (104, 106) of Claim 7, wherein each of the plurality
of protrusions (606) includes at least one forward facing surface (608) that

Is disposed at an angle to sweep cut crop material toward a leading edge
(202) of the web.

13. The side conveyor (104, 106) of Claim 7, wherein the web further
comprises a plurality of cleats (109) that are fixed to and extend upward
from the web and in a direction perpendicular to the direction of travel ("B")
of the endless belt, and further wherein each of the plurality of protrusions
(300, 400, 500, 502, 504, 602, 6006) Is disposed immediately adjacent to a

corresponding cleat (109).

16



CA 02876776 2015-01-06

14. The side conveyor (104, 106) of Claim 7, wherein each of the plurality
of protrusions (300, 400, 500, 502, 504, 602, 606) abuts a corresponding

cleat (109).

17
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