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A crop pick-up frame has mountings for attachment to the feeder house of a combine harvester with a pick up assembly having
transverse tine bars parallel to a transverse axis which move Iin a composite movement both around the transverse axis and parallel
to the transverse axis such that each tine describes a closed path around the transverse axis and inclined to a radial plane of the
transverse axis. Behind the bars Is a belt conveyor followed by a converging auger where the belt conveyor Is offset to one side
relative to the bars so that the ends of the bars define a first path of travel at a first end of the bars and a second path of travel at a
second end of the bars and the belt conveyor Is offset such that one side edge extends beyond an outermost part of the second
path of travel.
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ABSTRACT

A crop pick-up frame has mountings for attachment to the feeder
house of a combine harvester with a pick up assembly having transverse tine bars
parallel to a transverse axis which move in a composite movement both around the
transverse axis and parallel to the transverse axis such that each tine describes a

closed path around the transverse axis and inclined to a radial plane of the

transverse axis. Behind the bars is a belt conveyor followed by a converging auger
where the belt conveyor is offset to one side relative to the bars so that the ends of
the bars define a first path of travel at a first end of the bars and a second path of
travel at a second end of the bars and the belt conveyor is offset such that one side

edge extends beyond an outermost part of the second path of travel.
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CROP PICK-UP

This invention relates to a crop pick-up apparatus for attachment to a

feeder house of a combine harvester.

BACKGROUND OF THE INVENTION

US patents 4,129,978 and 4,498,278 both by Friesen disclose a swath
pick-up for a combine harvester which provides a drive for the transverse pick up
bars which acts to rotate the bars about a transverse axis to sweep the crop
rearwardly the feeder house of the combine while moving the bars longitudinally of

the axis.

This arrangement has lead to the design and manufacture of a

machine sold under the trade-mark "Rake-up” which has had a long life and is still

sold in significant numbers. This is the type of pick-up with which the present
iInvention is concerned.

However _.it Is necessary to increase the capacity of the pick-up to
match the intake requirements of the modern combine. Combine capacity is
increasing and customers are demanding higher ground speeds.

The option of increasing the ground speed of the pick-up is limited by
the stiffness of the bat. Also increasing the length of the bats requires an increase in
stiffness of the bat. Increasing the cross-section of the bat is limited by the ability to

get a low enough profile to pick the crop up off the ground efficiently.
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SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided a crop pick-
up apparatus for attachment to a feeder house of a combine harvester comprising:

a pick-up frame including mountings arranged for attachment of the
pick-up frame to the feeder house for movement in a direction of forward movement
with the combine harvester;

a crop pipk up assembly mounted on the frame and comprising a
plurality of parallel transverse bars extending transversely across the pick-up frame;

the bars being arranged generally around and parailel to a transverse
axis of the pick-up frame which axis is at right angles to the direction of forward
movement,

each bar having a first end and a second end and supporting a plurality
of tines at spaced positions along the bar between the first and second ends thereof
and extending therefrom generally outwardly relative to the transverse axis;

and a drive arrangement for moving the bars in a composite movement
both around the transverse axis and parallel to the transverse axis;

the composite movement being arranged such that each tine of the
bars describes a respective closed path of travel around the transverse axis, which
closed path is inclined to a radial plane of the transverse axis;

the composite movement being arranged such that the first end of the
bars describes a first closed path of travel around the transverse axis, which first

path is inclined to a radial plane of the transverse axis,
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the first path of travel defining an innermost end of the first path closest

to the center line of the feeder house and an outermost end furthest away from the
center line of the feeder house;

the composite movement being arranged such that the second end of

o5 the bars describes a second closed path of travel around the transverse axis, which

second path is inclined 1o a radial plane of the transverse axis:

the second path of travel defining an innermost end of the second path
closest {0 the center line of the feeder house and an outermost end furthest away
from the center line of the feeder house;

10 a belt conveyor mounted on the frame behind the crop pick up
assembly so as to receive the crop therefrom for transporting the crop rearwardly,
the belt conveyor having a first side edge and a second side edge;

a converging auger behind the conveyor and including an auger roller
with auger flights thereon so as to converge the crop inwardly from the first and

15  second side edges of the belt conveyor toward a discharge opening of the pick-up

frame aligned with the feeder house for feeding the crop into the feeder house:

wherein the belt conveyor is offset to one side relative to the first and

second paths of the first and second ends of the bars:

so that the second side edge of the belt conveyor is spaced outwardly

20  to the side relative to the second path to a greater extent than the first side edge

relative to the first path;
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and so that the second side edge extends beyond the outermost end

of the second path of travel.

Preferably the auger has ends aligned with the side edges of the
CONVEYor.

In this arrangement as described in more detail hereinafter, therefore
the pick-up is offset with respect to the feeder house of the combine so that the
windrow feed into the combine feeder house can be optimized without making the
bats longer since this will reduce the stiffness for a given cross section resulting in
lower attainable ground speeds.

The swath on the ground is picked up by the tine bar type pick-up
assembly and carried diagonally rearwards. The path of the tines in the top front
location is diagonally rearwards, hence conveying the swath laterally. The swath
material is delivered onto the rear draper deck which conveys material straight
rearward underneath the header auger. Outer portions of the swath are reduced in
width by the converging auger and the entire swath is then presented into combine
feeder house. By offsetting the pick up bars relative to the conveyor and auger, the

arrangement can more directly direct the swath towards the combine which is

centrally located relative to the header.

The offsetting of the pick-up bars with respect to header removes the

need to have elaborate shielding at the right hand or drive side to redirect the crop
which is moving rearwardly and diagonally moving towards the left to get the

material inside the right header end panel and outer end of auger. By offsetting the



CA 02745105 2012-08-03

5
pick up bars, the swath material can just naturally flow diagonally rearward to the

right into the auger without any need to redirect at the drive.
The previous arrangement requires deflective metal shields at the right
or drive end panel to redirect the outer ends of swath moving laterally rearward back
5 laterally in the opposite direction to contain swath inside the right header end panel.
This method of deflecting crop has lots of functional issues. In addition the belt drive

on the previous arrangement and the chain drive described in the patent 4,498,278

are complicated so that they are replaced by a direct drive motor.

BRIEF DESCRIPTION OF THE DRAWINGS

10 One embodiment of the invention will now be described in conjunction

with the accompanying drawings in which:

Figure 1 Is a schematic side elevational view of an embodiment of the

invention.

Figure 2 I1s a schematic plan view of the embodiment of Figure 1.
15 Figure 3 is a schematic plan view of the embodiment of Figure 1

showing more detail of the drive system and taken from 4,498,278 (Friesen).

Figure 4 is a schematic plan view of the embodiment of Figure 1

showing more detail of the drive system and taken from 4,498,278 (Friesen).

Figure 5 is a plan view of the embodiment of Figure 1 showing more

20 effectively the position of the tine bars relative to the conveyor, auger and frame.
Figure 6 Is a side elevational view of the embodiment of Figure 5.

In the drawings like characters of reference indicate corresponding
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parts in the different figures.
DETAILED DESCRIPTION

Reference is firstly made to US patent No. 4,129,978 (Friesen) issued
December 1978 which discloses the frame structure and mounting arrangement of a
swath pick-up device of this type. It will be understood that the present invention
iIncludes a mounting arrangement and framework which can be of the type disclosed
In the above patent.

Reference is firstly made to US patent No. 4,498,278 (Friesen) issued

February 1985 which discloses the drive system for the pick-up as described

hereinafter.
Referring therefore to Figures 1, 2 and 3 (taken form the above patent)
there is shown schematically a drive arrangement for a swath pick-up of the above

type. As shown in Figure 3 there are six transverse bars 10 supporting teeth 11 of

but for convenience of illustration some of the bars 10 and the corresponding drive

arrangement are omitted.

Referring Figures 1 and 2, the bars 10 are arranged transverse to the
pick-up and extend from one side to the other side with the pick-up area lying
between the drive arrangement on either side for pick-up of the swath at a nose area
generally indicated at 12 for transport to a conveyor 13 mounted non a front roller

13A and a rear roller 13B. Each of the bars 10 in turn moves from the nose 12
backwardly toward the conveyor 13 around an axis 10A longitudinal of the bars and

transverse to the pick-up with the teeth 11 thereof extending generally outwardly



10

15

20

CA 02745105 2012-08-03

-
relative to the axis to carry the swath back to the conveyor 13. At the same time the

bars move in a side ways direction D across the pick-up so that each tooth moves in
a plane which is generally vertical and lying at an angle to the axis so as to assist in
picking up crop in a swath which lies at right angles to the axis. It will be appreciated
that the teeth move across the straw rather than paraliel to the straw thus assisting
in the pick-up.

This composite movement is provided by a drive arrangement
comprising a pair of plates or discs 14, 15 mounted on shafts 17. The disk 14 at the
drive end is supported on bearings in its drive motor 28 for rotation about parallet
axes. As shown the axes of the plates 14, 15 lie in a substantially vertical forward
plane and are inclined forwardly of the pick-up by an angle of the order of 30°. It will
be appreciated that the plane of the plates’in this embodiment is different from the
plane of movement of the teeth but it is possible for the plates to lie substantially in
any plane provided they are parallel, with the angle between the gears
accommodating any variations in angle.

The plate 14 at the drive end supports around its periphery a plurality

of bevel gears 18 mounted on shafts secured to the plate 14, 15. The bevel gears
18 are in meshing relationship with co-operating bevel gears 19 arranged at right
angles to the gears 18 so as to be driven thereby. The gears 19 are coupled to
respective shafts 20 to which the transverse members 11 are secured by a crank

arm 21.

The bevel gear 18 is mounted on the upper or outer face 30 of the
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plate 14. The bevel gear 18 is fixed to the plate 14 so that rotation of the plate 14

about its axis causes the bevel gear 18 to rotate about its own axis.

The opposite end of the bar 10 is mounted upon the plate 15.
However, the plate 15 is inverted relative to the plate 14. Also it will be noted that

the bar 10 adjacent the outer most edge of the plate 14 is coupled to the plate 15

adjacent the inner most edge and vice versa.

Rotation of the plate 14 through a motor 28 connected to the shaft 17
causes the bevel gears 18 to rotate with the plate around the axis of the plate thus
transporting the bars 10 in a similar motion. At the same time the movement of the
bevel gears 18 relative to the axis of the plate 14 causes the bevel gears 19 to rotate
thus turning the cranks 21 and causing the bars 10 to rotate about the axis of the

shatt 20 of the bevel gear 19. The bevel gears 18, 19 have a corresponding number

of teeth such that, és the plate 14 rotates through, for example 180°, the

corresponding transverse member 10 similarly rotates through 180° relative to the
shaft 20. These two extreme positions are illustrated in Figure 2 with intermediate

90° positions also illustrated in Figure 1. Figure 3 shows the arrangement with six

such transverse members in one location of the plate 14,

The cranks 21 provide an offset of the bars 10 relative to the shaft 20
which is sufficient to allow the bars 10 at the outer most edge of the disk to pass
over the bevel gears and mounting at the inner most edge of the disk. It will be
appreciated that the position of the shaft of the bevel gear 18 is constrained by the

fact that the corresponding bar 10 is coupled to the other disk 15 thus retaining the
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bars 10 in parallel relationship lying across the pick-up. Also the bars 10

communicate rotation of the plate 14 to the plate 15 so they remain in synchronism.

Turning now to Figure 4 there is shown in more detail a preferred
arrangement of mounting for the bevel gears 18, 19 on the plate 14. The bevel gear
18 is rigidly attached to a shaft 40 mounted in bearings 41 retained by the housing
43 and a retaining ring 48. Thus the bevel gear 18 is free to rotate relative to the
plate 14. The shafts 40 and 20 are mounted at right angle relationship by a
mounting member 43 which comprises a hollow casing or elbow surrounding the
bevel gears 18, 19 and coupled to the shafts 20, 40 by bearing blocks 44, 45
respectively. The bearing blocks 44, 45 are attached to the shafts 20, 40 and also
mounted In the elbow 43 by screw threaded collars 46, 47 co-operating with
shoulders 48 provided on the elbow 43. Thus the elbow 43 is free to rotate relative
to the plate 14. The bar 10 is retained transverse to the pick-up by the co-operation
of the plate 14 and the plate 15 and thus the elbow 43 similarly remains parallel to
the axis of the pick-up. This orientation is maintained regardless of the rotation of
the plate 14 with the rotation being provided by the bearings 45.

Rotation of the bevel gear 18 around its axis is provided by a cam
follower 49 mounted on a crank 49A the end of the shaft 40 remote from the bevel
gear 18 which co-operates with a cam track 50 provided in the cam plate 51 parallel
to the plate 14. The track 50 provides a generally closed track around the plate 51
so that it will be appreciated that effectively a 360° rotation of the plate 14 causes a

360° rotation of the bevel gear 18 about its axis. Such rotation of the bevel gear 18
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Is communicated through bevel gear 19 to the transverse member 10 as explained

previously. The cam track 50 is arranged such that the rotation of the transverse
members 10 about the respective shaft 20 is controlled in a non-constant manner.
Specifically the rotation is modified so that the rotation of the teeth 11 is very much
delayed adjacent the front roller of the conveyor 13 so that the front roller can be
arranged as close as possible {o the underside of the pick-up. After the conveyor. 13
and before the nose area 12 the rate of rotation is increased and then maintained
constant around the nose area. Across the top part indicated generally at 52 the
motion is again delayed so that the teeth remain at a substantially constant angle
relative to the plate 14. Immediately after the front roller 13A of the conveyor 13 the
transverse member 10‘ Is rapidly rotated to assume the position indicated along the
underside of the pick-up. The necessary shaping of the cam track 51 will be
apparent to one skilled in the art and therefore is not shown in detail.

Figures 5 and 6 show in more detail the construction of the present
invention. Thus immediately behind and underneath the rear of the path of travel of
the bars 10 is mounted the conveyor 13 and particularly its front roller 13A. The
conveyor moves upwardly and rearwardly at a slight angle to the rear roller 13B
which is larger and driven to carry the crop on a draper beit 13C of the conveyor 13.

Behind the rear roller 13B is located a feed auger 80 with a tube 81
and two auger flights 82 arranged to carry the crop inwardly toward a center section

as the auger rotates to feed the crop material underneath the auger tube. At the

center section is provided plurality of feed fingers 83 which carry the crop rearwardly
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underneath the auger and retract behind the auger tube to release the material

behind the auger into a feeder house 84 of the combine harvester.

The apparatus further includes a pick-up frame 84 which includes a
transverse main beam on which are connected mounting brackets 85 and 86
arranged for attachment to the feeder house 87 of a combine harvester (not shown).

The drive arrangement previously described acts to drive the bars in a
composite movement D both around the transverse axis' A and paraliel to the
transverse axis A such that each tine describes a closed path D around the
transverse axis A and inclined to a radial plane P of the transverse axis.

As shown best in Figure 5, the belt conveyor 13 is offset to one side
13C relative to the bars 10. Thus the ends 10A of the bars 10 define a first path 90
of travel at a first end 10A of the bars and a second path 91 of travel at a second
end 10B of the bars and the belt conveyor 13 is offset such that one side edge 13C
extends beyond an outermost part 90A of the second path of travel. Also, the frame
84 including the mountings to the feeder house and the end 80A auger 80 is offset to
said one side 13C relative to the bars 10. Thus the belt conveyor 13 has its one side

edge 13C which is offset to said one side such that it projects beyond the path 90 of
travel of the end 10A of the bars. The other end 13D of the conveyor and the
associated end 80B of the auger are offset inwardly relative to the path 91 of the

ends 10B of the bars.
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Thus the belt conveyor is offset such that the side edge 13D is

generally aligned with an outermost part 91A of the path of travel 91 and the second
side edge 13C extends outwardly of an outermost part of the path of travel 90.

The auger is also offset to the same amount so that it has ends 80A

5 and 80B aligned with the side edges of the conveyor 13.
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CLAIMS:

1. A crop pick-up apparatus for attachment to a feeder house of a
combine harvester comprising:
a pick-up frame including mountings arranged for attachment of the
5 pick-up frame to the feeder house for movement in a direction of forward movement

with the combine harvester:

a crop pick up assembly mounted on the frame and comprising a
plurality of parallel fransverse bars extending transversely across the pick-up frame;
the bars being arranged generally around and parallel to a transverse
10 axis of the pick-up frame which axis is at right angles to the direction of forward

movement;

each bar having a first end and a second end and supporting a plurality

of tines at spaced posiﬁons along the bar between the first and second ends thereof
and extending therefrom generally outwardly relative to the transverse axis;

15 and a drive arrangement for moving the bars in a composite movement
both around the transverse axis and parallel to the transverse axis:

the composite movement being arranged such that each tine of the

bars describes a respective closed path of travel around the transverse axis, which
closed path is inclined to a radial plane of the transverse axis;

20 the composite movement being arranged such that the first end of the

bars describes a first closed path of travel around the transverse axis, which first

path Is inclined to a radial plane of the transverse axis:
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the first path of trave! defining an innermost end of the first path closest

to the center line of the feeder house and an outermost end furthest away from the
center line of the feeder house;

the composite movement being arranged such that the second end of
the bars describes a second closed path of travel around the transverse axis, which

second path is inclined to a radial plane of the transverse axis;

the second path of travel defining an innermost end of the second path
closest to the center line of the feeder house and an outermost end furthest away
from the center line of the feeder house;

a belt conveyor mounted on the frame behind the crop pick up
assembly so as to receive the crop therefrom for transporting the crop rearwardly,
the belt conveyor having a first side edge and a second side edge,;

a converging auger behind the conveyor and including an auger roller
with auger flights thereon so as to converge the crop inwardly from the first and
second side edges of the belt conveyor toward a discharge opening of the pick-up
frame aligned with the feeder house for feeding the crop into the feeder house;

wherein the belt conveyor is offset {0 one side relative to the first and
second paths of the first and second ends of the bars;

so that the second side edge of the belt conveyor is spaced outwardly
to the side relative to the second path to a greater extent than the first side edge

relative to the first path;
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and so that the second side edge extends beyond the outermost end

of the second path of travel.
2. The apparatus according to Claim 1 wherein the auger has ends

~ aligned with the side edges of the conveyor.
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