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ABSTRACT

A sweeping apparatus for a reel of a combine comprises a plurality of brush assemblies,
each brush assembly comprising a plurality of flexible bristles attached to a selected
contact member of the reel and extending outward from the outer edge of the selected
contact member such that as the selected contact member passes over the knife, the

bristles extend down between the knife guards.
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KNIFE BRUSH FOR A HEADER REEL

This disclosure relates to the field of agricultural implements and in particular a brush for

a header ree| configured to sweep material off the knife onto the header table.

BACKGROUND

Header reels for agricultural combines are of two basic types. Bat reels have horizontally
criented flat boards mounted on arms extending radially from a center shaft, and the
boards contact the plants above the knife and move same into the knife where the plants
are cut and then the boards carry the cut plants onto the header table and into the

harvesting mechanism of the combine.

Finger reels, such as disclosed in United States Patent Number 9,894.841 to
Schrattenecker, have horizontally oriented finger shafts mounted on arms extending
radially from a center shaft, and fingers extending radiaily from the finger shaft that
extend downward into the plants and similarly sweep the plants into the knife and then
onto the header table. The fingers are configured to move with respect to the finger shaf
as the reel rotates so that the fingers move the plants rearward and then the fingers move

upward so the plants drap onto the header.

Short crops such as lentils and soybeans present difficulties during harvest. While the
plants may be cut by the header knife they are often too short to make good contact with
the reel of the header and so hang up on the knife and often fall to the ground instead of
being moved on to the header table and harvested. Shattering losses also occur where the
plants experience considerable vibration and seeds fall from the plant while bunching on

the knife before moving onto the table. Losses in this manner can be considerable.
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United States Patent Number 4,038,810 to Williams et al. discloses series of flaps
fastened along the fingers such that a bottom edge of the flap drags against the top of the
guards of the knife to sweep material onto the header and prevent same from falling onto
the ground, and also to reduce shattering losses. This flap does not work well however
when the header has crop lifters attached along the knife, such as disclosed in United
States Patent Number 6,691,499 to Schumacher, et al. as the flap rides along the top of

the crop lifter and does not reach the material gathered on the knife guards.

SUMMARY OF THE INVENTION

The present disclosure provides a header reel apparatus that overcomes problems in the

prior art.

In a first embodiment the present disclosure provides a sweeping apparatus for a reel of a
combine header mounted on a front end of a combine for travel in a forward operating
travel direction to cut plant stalks, wherein the combine header comprises knife guards
spaced along a forward edge of a table of the combine header and a knife extending along
the forward edge of the table through slots in the knife guards; wherein the reel comprises
a center shaft rotatably mounted at each end thereof to the combine header, a plurality of
contact members mounted to the center shaft in a horizontal orientation radially spaced
from the center shaft, and a drive operative to rotate the center shaft such that the contact
members below the center shatt move in a rearward direction toward the combine header
with outer edges of the contact members above the knife guards as the contact members
pass over the knife when the reel is in a lowest position. The apparatus comprises a
plurality of brush assemblies, each brush assembly comprising a plurality of flexible
bristles attached to a selected contact member and extending outward from the outer edge
of the selected contact member such that as the selected contact member passes over the

knife, the bristles extend down between the knife guards.

2

CA 3051641 2019-08-09



25

In a second embodiment the present disclosure provides a sweeping reel apparatus for a
combine header mounted on a front end of a combine for travel in a forward operating
travel direction to cut plant staiks, wherein the combine header comprises knife guards
spaced along a forward edge of a table of the combine header and a knife extending along
the forward edge of the table through slots in the knife guards. The apparatus comprises
a reel comprising a center shaft rotatably mounted at each end thereof to the combine
header, and a plurality of contact members mounted to the center shaft in a horizontal
orientation radially spaced from the center shaft. A drive is operative 1o rotate the center
shaft such that the contact members below the center shaft move in a rearward direction
toward the combine header with outer edges of the contact members above the knife
guards as the contact members pass over the knife {vhen the reel is in a lowest position.
Fach of a plurality of brush assemblies comprises a plurality of flexible bristles attached
to a selected contact member and extending outward from the outer edge of the selected
contact member such that as the selected contact member passes over the knife, the

bristles extend down between the knife guards.

The bristles of the brush assemblies extend down between the knife guards to sweep
material lodged between the knife guards rearward onto the table of the header where

same can be carried into the threshing mechanism of the combine.

DESCRIPTION OF THE DRAWINGS

While the invention is claimed in the concluding portions hereof, preferred embodiments
are provided in the accompanying detailed description which may be best understood in
conjunction with the accompanying diagrams where like parts in each of the several

diagrams are labeled with like numbers, and where:
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Fig. 1 is a schematic side view of an embodiment of the apparatus of the present

disclosure mounted on a combine header;

Fig. 2 1s a schematic side view showing a prior art knife and knife guards mounted on a

header table;

Fig. 3 is a schematic top view showing the prior art knife of Fig, 2,

Fig. 4 is a schematic perspective view of a pickup reel of the prior art;

Fig. 5 is a schematic side view of the embodiment of Fig. 1 mounted on a conventional

bat reel on a combine header;

Fig. 6 is a schematic side view of an alternate embodiment of an apparatus of the

present disclosure mounted on a pickup reel on a combine header;

Fig. 7 is a schematic side view of the embodiment of Fig. 1 mounted on a header table

that also has crop lifters mounted thereon;

Fig. 8 1s a schematic front view of a pickup reel mounted on a combine header and

with a plurality of brush assemblies mounted on the contact members;

Fig. 9 is a schematic sectional view showing an arrangement for mounting a brush

assembly on a fingers of a pickup reel.

21348070v1

CA 3051641 2020-04-02



20

DETATLED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

Fig. 1 illustrates an embodiment of a sweeping apparatus 1 of the present for the reel 3 of
a combine header 5 mounted on a front end of a combine 7 for travel in a forward
operating travel direction T to cut plant stalks of a field crop. As shown in Figs. 2 and 3
the combine header 5 comprises knife guards 9 spaced along a forward edge of a table 11
of the combine header and a knife 13 extending along the forward edge of the table 11

through slots 15 in the knife guards 9.

The reel 3 comprises a center shaft 17 rotatably mounted at each end thereof to the
combine header 5 and a plurality of contact members 19 mounted to the center shaft 17 in
a horizontal orientation radially spaced from the center shaft 17. A drive 21 is operative
to rotate the center shaft 17 such that the contact members 19 below the center shaft 17
move in a rearward direction R toward the combine header 5 with outer edges 19A of the
contact members 19 above the knife guards 9 as the contact members 19 pass over the

knife 13 when the reel 3 is in a lowest position.

The apparatus 1, as best seen in Figs. 5 and 6, comprises a plurality of brush assemblies
23 attached to the contact members 19. Each brush assembly comprising a plurality of
flexible bristles 25 attached to a selected contact member 19 and extending outward from
the outer edge 19A of the selected contact member 19 such that as the selected contact
member 19 passes over the knife 13, the bristles 25 extend down between the knife
guards 9. When the bristles 25 extend down between the knife guards 9, ends 25A of the

bristles 25 are above the knife 13

In Figs. | and 5, the reel 3 is a conventional bat reel where the contact members 19 are
each provided by a rigid blade with blade faces 19F oriented substantially radially with

respect to the center shaft 17 and wherein the brush assemblies 23 are attached to the
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blade faces 19F such that the flexible bristles 25 extend substantially radially from the

center shaft.

Fig. 4 schematically illustrates a finger type pickup reel 3' as is known in the art, where
5 each contact member 19' comprises a horizontal finger tube 27 with fingers 29 pivotally
mounted to the finger tubes 27. As shown in Fig. 6, the brush assemblies 23 are attached
to the contact member 19' such that the flexible bristles 25 extend substanti ally parallel to

the fingers 29 and cutward from the fingers.

10 Fig. 7 schematically illustrates a combine header 5 further comprises crop lifters 31
attached to the knife guards 9, with lifter fingers 33 extending above the knife guards 9
substantially in alignment with the operating travel direction T from a front end forward
of the knife guards to a rear end above the table 11. The outer edges 19A of the contact
members 19 pass above the lifter fingers 33 as the contact members 19 pass over the
5 knife 13 when the reel is in the lowest position, and the flexible bristles 25 extend down

between the lifter fingers 33.

It is contemplated that brushing the knife guards 9 once or twice per reel revolution will
keep the crop sufficiently swept off the knife guards 9. Fig. 8 schematically illustrates a

20 pickup reel 3" reel where, in order o balance the forces on the reel 3' each brush assembly

23 extends along a partial length of the attached contact member 19'.

The apparatus of claim 3 wherein a first contact member 19'X passes over the knife 13
followed by a second contact member 19'Y. A first brush assembly 23X extends along
the first contact member 19'X from a left end 5L of the header 5 to a first brush end
location 35 on the first contact member 19'X, and a second brush assembly 23Y extends
aleng the second contact member 19'Y toward a right end SR of the header 5 from a

second brush end 37 substantially aligned with the first brush end location 35. The brush
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assemblies alternate along the different contact members 19' from the left end 5L to the

right end 5R of the header 5.

Fig. 9 schematically illustrates a sectional side view of one arrangement for mounting a

brush assembly 23 on the fingers 29 of a pickup reel.

The bristles 25 of the illustrated brush assemblies 23 extend down between the knife
guards 9 to sweep material lodged between the knife guards 9 rearward onto the table 11
of the header where same can be carried into the threshing mechanism of the combine 7.
The length of the bristles 25 is selected to end before the knife 13, however since this
distance is quite small, the ends 25A bristles 25 may contact the knife and be cut on
occasion, especially when travelling over rough terrain however the bristles can be

replaced when they become too short to function effectively.

The foregoing is considered as illustrative only of the principles of the invention.
Further, since numerous changes and modifications will readily occur to those skilled in
the art, it is not desired to limit the invention to the exact construction and operation
shown and described, and accordingly, all such suitable changes or modifications in
structure or operation which may be resorted to are intended to fall within the scope of

the claimed invention.
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CLAIMS

What is claimed is:

1. A sweeping apparatus for a reel of a combine header mounted on a front end of a
combine for travel in a forward operating travel direction to cut plant stalks,
wherein the combine header comprises knife guards spaced along a forward edge
of a table of the combine header and a knife extending along the forward edge of
the table through slots in the knife guards; wherein the reel comprises a center
shaft rotatably mounted at each end thereot to the combine header, a plurality of
contact members mounted to the center shaft in a horizontal orientation radially
spaced from the center shaft, and a drive operative to rotate the center shaft such
that the contact members below the center shaft move in a rearward direction
toward the combine header with outer edges of the contact members above the
knife guards as the contact members pass over the knife when the reel is in a

lowest position, the apparatus comprising:

a plurality of brush assemblies, each brush assembly comprising a plurality of
flexible bristles attached to a selected contact member and extending outward
from the outer edge of the selected contact member such that as the selected
contact member passes over the knife, the bristles extend down between the knife

guards,

wherein each brush assembly extends along a partial length of the attached
contact member, and wherein a brushless space, with no brush attached, extends
along each contact member between ends of the brush assemblies that are

attached to the contact member;
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wherein a first contact member passes over the knife followed by a second contact
member, and wherein a first brush assembly extends along the first contact
member from a left end of the header to a first brush end location on the first
contact member, and a second brush assembly extends along the second contact
member toward a right end of the header from a sccond brush end location

substantially aligned in the axial direction with the first brush end location.

2. The apparatus of claim 1 wherein when the bristles extend down between the

knife guards, ends of the bristles are above the knife.

3. The apparatus of any one of claims 1 and 2 wherein the combine header further
comprises crop lifters attached to the knife guards, with lifter fingers extending
above the knife guards substantially in alignment with the operating travel
direction from a front end forward of the knife guards to a rear end above the
table, and wherein the outer edges of the contact members pass above the lifter
fingers as the contact members pass over the knife when the reel is in the lowest

position, and wherein the flexible bristles extend down between the lifter fingers.

4. The apparatus of any one of claims 1 — 3 wherein the contact members are each
provided by a rigid blade with blade faces oriented substantially radially with
respect to the center shaft and wherein the brush assemblies are attached to the
blade faces such that the flexible bristles extend substantially radially from the

center shaft.

5. The apparatus of any one of claims 1 — 4 wherein each contact member comprises
a horizontal finger tube with fingers pivotally mounted to the finger tubes and
wherein the brush assemblies are attached to the contact member such that the

flexible bristles extend substantially parallel to the fingers.
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0. A sweeping reel apparatus for a combine header mounted on a front end of a
combine for travel in a forward operating travel direction to cut plant stalks,
wherein the combine header comprises knife guards spaced along a forward edge
of a table of the combine header and a knife extending along the forward edge of

the table through slots in the knife guards, the apparatus comprising:

a reel comprising a center shaft rotatably mounted at each end thereof to the
combine header, and a plurality of contact members mounted to the center shaft in

a horizontal orientation radially spaced from the center shaft;

a drive operative to rotate the center shaft such that the contact members below
the center shaft move in a rearward direction toward the combine header with
outer edges of the contact members above the knife guards as the contact

members pass over the knife when the reel is in a lowest position;

a plurality of brush assemblies, each brush assembly comprising a plurality of
flexible bristles attached to a selected contact member and extending outward
from the outer edge of the selected contact member such that as the selected
contact member passes over the knife, the bristles extend down between the knife

guards;

wherein each brush assembly extends along a partial length of the attached
contact member, and wherein a brushless space, with no brush attached, extends
along each contact member between ends of the brush assemblies that are

attached to the contact member;
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wherein a first contact member passes over the knife followed by a second contact
member, and wherein a first brush assembly extends along the first contact
member from a right end of the header to a first brush end location on the first
contact member, and a second brush assembly extends along the second contact
member toward a left end of the header from a second brush end location

substantially aligned in the axial direction with the first brush end location.

7. The apparatus of claim 6 wherein when the bristles extend down between the

knife guards, ends of the bristles are above the knife.

8 The apparatus of any one of claims 6 and 7 wherein the combine header further
comprises crop lifters attached to the knife guards, with lifter fingers extending
above the knife guards substantially in alignment with the operating travel
direction from a front end forward of the knife guards to a rear end above the
table, and wherein the outer edges of the contact members pass above the lifter
fingers as the contact members pass over the knife when the reel is in the lowest

position, and wherein the flexible bristles extend down between the lifter fingers.

9. The apparatus of any one of claims 6 — 8 wherein the contact members are each
provided by a rigid blade with blade faces oriented substantially radially with
respect to the center shaft and wherein the brush assemblies are attached to the
blade faces such that the flexible bristles extend substantially radially from the

center shaft.

10. The apparatus of any one of claims 6 — 9 wherein each contact member comprises
a horizontal finger tube with fingers pivotally mounted to the finger tubes and
wherein the brush assemblies are attached to the contact member such that the

flexible bristles extend substantially parallel to the fingers,

Date Regue/Date Received 2020-07-06



T— o (7a,
19 :
> °) &

9)' \1‘]\21

° 15 1 13
//‘L_:‘/' 9
@T 1
137\

FIG. 2 (PRIORART) FIG. 3 (PRIORART)

0000000000000000000



0000000000000000000



5 37 35 :
3 19
Illllllll[ll[lt‘lll’llllll [TIITIITIT / 19|X

, ‘J_I_I:IIIIII.'[ AN 1
- ]IHIHIHWMWWWM‘lIHlHllHlHlHl e TTTTTTTTT

S ri 7z
| i AN Mmoo NN N N BN R W N A A B R AN N BN N RN RRR (B RN e

N AV4 Y i r4
PITTTTTTTTITTTIITTITTITTIT U T I7 1T WMMWMWIIHILHlﬁﬁMmm IIUHIIHIIWIIHI 5L

13

: / !
5R - 23Y 23X

FIG. 8

FIG. 9

CA 3051641 2020-04-06



V6l



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - CLAIMS
	Page 11 - CLAIMS
	Page 12 - CLAIMS
	Page 13 - CLAIMS
	Page 14 - DRAWINGS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS
	Page 17 - REPRESENTATIVE_DRAWING

