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ADD I KAU 1

A crop lifter apparatus has a base member attached to a selected guard finger of a cutting
header. A front lifting finger extends forward and downward from the base member at a
first angle downward from horizontal, and a rear lifting finger extends rearward and
upward from the base member at second angle upward from horizontal, where the second
angle is greater than the first angle. A front end of the front lifting finger 1s at a tront
vertical location that is a first distance below a top surface of the table, and a rear end of
the rear lifting finger is at a rcar vertical location that i1s a second distance above the top

surface of the table, and the second distance ts at least twice the first distance.
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HIGH RISE CROP LIFTER

This invention is in the field of cutting headers such as are used in agriculture for cutting
crops for harvest and the like, and in particular with crop lifters mounted on such headers

to increase crop gathering and rctention in the harvesting machine.

BACKGROUND

For various reasons crops sometimes are lying so close to the ground that it is difficult to
cut them with a conventional harvest header. Some crops are inherently short, while
others may be taller, but are prone to fall down when they reach maturity. Heavy rain or
hail can also cause crop to be lying close to the ground at harvest time. Such a CIop

where relatively tall crop plants fall over close to the ground is commonly called a lodged

Crop.

Typically the knife on cutting headers comprises a knifc bar extending along the front
lower edge of the header, with a plurality of triangular knife sections attached to the bar
such that the apex of the triangle extends forward from the bar. The exposed side edges
of the knife sections are sharpened. Guards are attached to the front lower edge of the
header and serve to protect the knife sections from breakage when contacting stones and
like obstructions. The guards comprise pointed guard fingers extending forward, and the
knife moves back and forth along the edge of the header in a slot cut laterally through the
guard fingers. In addition to protecting the knife, the guard fingers also enable the knite
sections to cut the crop. As the knife section moves back and forth it pushes crop against

the sides of those portions of the guard finger that are above and below the slot, shearing

the crop stalks.

A conventional knife is a few inches above the ground when the header is in its lowest

position, such that very short or downed crop material will pass under the knife and be
1



CA 02748754 2011-08-11

lost. Many different kinds ot “crop lifters”, as they have come to be known, have been
developed over the last century and more. Typically these crop lifters are attached to the
header and/or the forward extending point of the guard finger, and provide an arm of
various designs that rides along the ground ahead ot the knife. A lifting finger extends at
a shallow angle from the front of the arm back and over the knife. As the header moves
down the field, the arm ridcs along the ground and under the downed crop stalks, which
then are lifted and pass ovcr the lifting finger to the kmte, where they arc cut and

continue moving onto the header from where they can be passed to the harvester, swather
table, or the like.

United States Patent Numbers 700,029 and 791,022 to Gatermann, 2,734,332 to Fisher,
2,892,298 to Chaney, 2,960,814 to Babcock, and Canadian Patent Number 407,654 to
Young disclose a crop lifter that is pivotally attached to the header so as to be able to
move up and down to follow the ground. The Babcock and Fisher devices float on the
ground, while the others are biased toward the ground by springs. United States Patent
Number 4,120,138 to Schumacher illustrates a crop lifter that is fixed to the header

instead of pivoting, but is made of spring steel so that same may move up and down to

follow the ground.

United States Patent Number 7,650,738 to Dictrich discloses a crop lifter with a bore
member that is secured to a guard finger. The bore member defines a bore and the lifting
finger extends through the bore such that a forward end thercof extends downward and
forward from the bore member at a shallow angle to pass under and raise the crop stalks,
and the rearward portion of the lifting finger extends rearward from the bore member and
upward at the same shallow angle to a rear end above and rearward of the knife. The

shallow angle 1s fixed at a desired angle that suits the conditions being encountered and

can be adjusted.
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Once cut, 1t 1S most desirable for ctficient operation of the harvester mechanisms to
deliver the stalks in a smooth orderly flow from the knife to a feeding mechanism that
conveys the stalks up into the harvester mechanism. Draper type cutting headers have
right and left wide conveyor belts that move along the header table perpendicular to the
operating travel direction with tront edges thereof just behind the knife. The cut crop
stalks fall onto the belts and are carried to a middle conveyor belt moving rearward that
receives the stalks and carries them rearward into a feeder mechanism that moves them
into the harvester mechanism. When cutting upright crop stalks, the stalks fall onto the

belts generally parallel to each other, with the heads at the top ends of the stalks together

on the inner side of the belts, and are moved smoothly to the middle conveyor belt and

head first into the feeder mechanism.

In contrast, auger type cutting headers for harvesters have a large diameter auger
extending tfrom one end of the header to the other perpendicular to the operating travel
direction. Right hand and left hand auger tlighting on corresponding end portions of the
auger carry the cut crop stalks to a feeder mechanism generally in the middle of the table.
Fingers on the middle portion of the auger grab the stalks and push them rearward into
the tecder mechanism. In the auger type header there is some distance between the knife
and the outer edges of the auger flighting. When cutting upright crop stalks, the stalks
fall against the flighting as they are cut and are moved smoothly to the feeder mechanism

with the heads at the top ends of the stalks falling toward the center so that the stalks

enter the feeding mechanism head first.

When the crop stalks are lying down close to the ground however, crop lifter are often
required to raise the stalks above the knite so same can be cut. These conventional crop
lifters only raise the stalks a short distance above the knife, such that they when cut they
are still generally lying down. The cut stalks can have heads pointed in all directions and,
in an auger type header, once cut they must slide rearward across a width of header table

before contacting the auger flighting under generally the rotational center of the auger
3
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where outer edges of the flighting are located close to the header table. In some
conditions the stalks do not flow smoothly over the table to the auger, but bunch up and

move to the auger in lumps, reducing the efficiency of the harvester.

In both auger and draper type headers, with conventional crop lifters raising crop stalks
that are lying down, the stalks enter the feeder mechanism oriented 1n all directions, some
sideways, some cut end first, and with only a portion in the desirable head first

orientation. Harvester efficiency is reduced compared to a smooth head first tlow of crop
stalks.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a crop lifter apparatus that overcomes

problems in the prior art.

The present invention provides a crop lifter apparatus for attachment to a cutting header,
the cutting header having a knife and guards attached to a lower front edge of a table of
the header, with guard fingers of the guards extending forward from the lower front edge
of the table. The apparatus comprises a base member attached to a sclected guard finger
of the cutting header. A front lifting finger extends forward and downward from the base
member at a first angle downward from horizontal, and a rear lifting finger extends
rearward and upward from the base member at second angle upward from horizontal,
where the second angle is greater than the first angle. A front end of the front lifting
finger is at a front vertical location 'hat is a first distance below a top surface of the table,
and a rear end of the rear lifting finger is at a rear vertical location that is a second

distance above the top surface of the table, and the second distance is at least twice the

first distance.
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The crop lifter apparatus of thc invention raises lodged crop stalks higher compared to

conventional crop lifters, and improves the flow of lodged crop matenal into the

harvester mechanism.

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:

Fig. 1 1s a schematic top view of a conventional auger type cutting header of the prior

art;
Fig. 2 1s a schematic front view of the header of Fig. I;

Fig. 3 1s a schematic cut away side view of the header of Fig. 1 cutting an upright crop;

Fig. 4 1s a schematic cut away side view of the header of Fig. 1 with a conventional

crop lifter attached cutting a lodged crop;

Fig. 5 1s a schematic cut away side view of the header of Fig. 1 with an embodiment of

a crop lifter apparatus of the present invention attached cutting a lodged crop;
Fig. 6 is a schematic top view of the upright crop of Fig. 3;

Fig. 7 15 a schematic top view of the lodged crop of Figs. 4 and §,
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Fig. 8 1s a schematic top view of the crop lifter apparatus of Fig. 5 cutting a lodged

CIop;

Fig. 9 1s schematic side view of the embodiment of a crop lifter apparatus of the

present invention mounted on the header as shown in Fig. 5;
Fig. 10 1s a sectional view along line 10-10 in Fig. 11;

Fig. 11 is a front view.of a lock mechanism used in the embodiment of a crop lifter

apparatus of the present invention shown in Fig. 9.
DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

Figs. | - 3 schematically illustrate a cutting header 1 of the prior art having a knife 3 and
guards 5 attached to a lower front edge of the table 7 the header 1 with guard fingers 9 of
the guards 5 extending forward from the lower tront edge of the table 7. The illustrated
cutting header 1 1s an auger type header with an auger 11 extending across a width of the
cutting header 1. The auger 11 comprises auger flighting 13 extending outward from an
auger tube 15. The flighting 13 is oriented right and left on opposite sides of middle
section, such that crop material from each side of the table 7 1s moved to the middle
section of the auger 11 where retracting fingers 17 extend from the tube 15 and push the
crop material rearward into a feeder mechanism 19, such as a feeder chain or feed

beaters, which in turn moves the crop material into the harvesting mechanism.

Figs. 5 and 9 illustrate an embodiment of a crop lifter apparatus 20 of the present

invention. The apparatus 20 compriscs a base member 21 attached to a selected guard
finger 23 mounted to the lower front edge of the table 7. A front lifting finger 25 extends
forward and downward from the base member 21 at first angle N1 downward from

horizontal. A rear lifting finger 27 extends rearward and upward from the base member

6
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21 at second angle N2 upward from horizontal, where the sccond angle N2 is greater than
the first angle N1.

The front end 31 of the front lifting finger 25 is at a front vertical location that is a first
distance D1 below the top surface 29 of the table 7, and the rear cnd 33 of the rear lifting
finger 27 is at a rear vertical location that is a second distance D2 above the top surface

29 of the table 7, and the second distance D2 is at least twice the first distance D1.

Fig. 3 schematically illustrates an auger type cutting hcader 1 cutting upright crop stalks

35. Fig. 6 schematically illustrates a top view of such upright crop plants with heads 39
more or less vertically aligned with the stalks 35.

In these auger type cutting headers, there is a space 37 between the knife and the outer
edges of the auger flighting 13. When cutting upright crop stalks 35, the upper part of the
stalks fall against the fhighting 13 as they are cut and the flighting 13 moves the upper
part toward the middle retracting fingers 17, and the lower part of the stalk follows, such
that the stalks 35 fall onto the table 7 with heads 39 toward the middle of the table 7. The

stalks are thus moved smoothly to the middle of the auger 11 and enter the feeding

mechanism head first.

Fig. 4 schematically illustrates an auger type cutting header 1 cutting fallen down crop
stalks 35 1n a lodged crop. A conventional crop lifter 41 is mounted on the header 1, and
the table 7 is operated at a lower height above the ground 43 than in the upnght crop of
Fig. 3. Fig. 7 schematically illustrates a top view of such lodged crop plants. Commonly
such lodged plants fall in the same general direction, being pushed in one direction

generally by wind, rain and the like. The illustrated heads 39 have fallen generally
toward the right, and are leaning at various angles as generally illustrated in Figs. 4 and 7.
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As seen in Fig. 4, the conventional crop lifter 41 only raises the stalks a short distance
above the knife 3, such that they when cut they are still generally lying down. The cut
stalks 35 can have heads 39 pointed in different directions and, in the illustrated auger
type header |, once cut they must slide rearward across the space 37 between the knife 3
and the outer edges of the auger flighting 13 before contacting the auger flighting under
generally the rotational axis RA of the auger 11 where outer edges of the tlighting 13 are
located close to the header table 7. When the crop is wet or mixed with soil, as 18 not

uncommon, the stalks 35 can bunch up on the table 7 and then eventually move to the

auger 11 in lumps.

Further, the conventional crop lifter 41 simply hifts the lodged stalks 35 barely above the
knife, and they are still in their disordered state as shown in Figs. 4 and 7. With the tairly
common situation where the stalks are lying with the heads generally pointed in one
direction as shown in Fig. 7, the it can be seen that the stalks 35 on one side of the feeder
mechanism 19 will be carried to the feeder mechanism generally head first while those on
thc opposite side will be carried into the feeder mechanism with the cut end of the stalk

35 first, or head last, reducing the efficiency of the harvesting mechanism.,

In draper type headers, the belts move laterally just behind the knife so there 1s no dead
space, and bunching and lumpy feeding 1is reduced, but in these draper headers as well the

stalks on one side enter the feeder mechanism head first, while those on the opposite side

enter head last.

Fig. 5 schematically illustrates the auger type cutting header 1 cutting fallen down crop
stalks 35 in a lodged crop where a crop lifter apparatus 20 ot the present invention 1s
mounted on the header 1. The table 7 ts operated at a lower height above the ground 43,
the same as with the conventional crop lifter illustrated in Fig. 4, and the lodged crop
plants are the same as schematically illustrated in Fig. 7. It can be seen that the rear
lifting finger 27 slopes upward from the knife 3 at a steeper angle N2 than in the

8
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conventional crop lifter 41 of Fig. 4. The front lifting finger 25 slopes downward at a

lesser angle N1, so that the front lifting finger 25 is oriented similar to the front portion ot

the conventional crop lifter 41, and raises stalks 35 in about the same fashion.

Further it can be seen that, with the greater length and steeper angle, the rear end 33 of
the rear lifting finger 27 is much higher than the rear end of the lifting finger of the
conventional crop lifter 41, It is contemplated that the length of the rear lifting finger 27
will be about 15 — 24 inches, and will be selected to suit different types and styles of
header. It 1s further conternplated that the rear vertical location of the rear end 33 of the

rear lifting finger 27 will be about six to 10 inches above the surface 29 of the table 7,

above a bottom edge 45 of the auger tube 15.

It can be seen that stalks 35 arc raised to a hgher elevation than is the case with the

conventional crop lifter 41.

Fig. 8 schematically illustrates a top view of the crop lifter apparatus 20 working in the
lodged crop as in Fig. 5. It can be seen that stalk 35A 1s shown at about the position
where same would be at the rear end of the lifting finger of the conventional crop hifter
41, where same would drop to the table. Stalk 35B 1s approaching the rear end of the rear
lifting finger 27 and is much closer to the auger flighting 13 as scen in the top view of
Fig. 8, and is also much higher as seen in the side view of Fig. 5. Thus it can be seen that
the crop lifter apparatus 20 will improve the flow of lodged stalks 35 by raising the stalks

higher so they will lie at least somewhat straighter, with more heads pointed toward the

middle feeder mechanism location. This more orderly orientation improves feeding in

both auger and draper type headers.

Raising the stalks higher before they are cut also increases the length of the cut stalk such
that more crop material is present and the cut stalks start out closer to the auger, so that

the dead space between the stalks and the auger is reduced.
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It has been found that using a spring steel rod with a diameter of about 0.1 to 0.25 inches
for the rear lifting finger 27 has somc benefits. With such a resilient rear lifting finger
27, during operation, vibrations from thc harvesting mechanism pass through the cutting
header and are transferred to the rear lifting finger 27, such that the rear lifting finger 27
vibrates during operation. It is not entirely clear what the eftect actually 1s, howcver this
vibrating rear lifting finger appears to have bencfits in separating and straightcning the
tangled crop stalks. It is contemplated that the rear lifting finger could also be made of

fiberglass or some plastic material, and could also taper from a larger diameter at the

front end to smaller diameter at the rear end.

The illustrated crop lifter apparatus 20 has an adjustable angle with rcsf;ect to the
horizontal to allow vaniation of the angle to suit different conditions. A guard finger
bracket 47 i1s attached to a pointed end of the selected guard finger 23, and the base
member 21 is attached to the guard finger bracket 47 about a lifter pivot axis LA oricnted
substantially honizontally and perpendicular to an operating travel direction T of the

header. A locking mechanism 49 1s operative to fix the base member 21 with respect to

the guard finger bracket 41 at a selected orientation.

The locking mechanism 49 1s shown in Figs. 10 and 11. A lobe 51 extends downward
from the 1llustrated base member 21. The lobe 51 defines a gap 53 between lobe legs 63
into which a corresponding lug 55 on the guard finger bracket 47 1s inserted, and a bolt

57 is inserted through corresponding holes 59 in the lobe 51 and lug 55, and a nut 61 1s
tightened onto the bolt 57 to clamp the lug in the gap 53.

A circular recess 65 is defined on each inner surface of the lobe legs 63 adjacent to the
holes 59. The bolt 57 and nut 61 exert the clamping force on the lug 55 at the hole 39
and if the inner faces of the lobe legs 63 are flat, clamping forces would be concentrated

on the surface area of the inner faces of the lobe legs 63 that are adjacent to the holes, and

10
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then diminish farther from the holes. Providing the recesses 65 removes the material on
the inner faces of the lobe legs 63 ncar the hole so that the clamping forces are distributed
to the inner faces 67 of the lobe legs 63 around the recesses 63, thereby increasing the
surface area where the clamping forces are greatest, and thereby reducing the nisk that the
lobe 51 and lug 55 will move with respect to each other.  Recesses are provided on inner

faces of both lobe legs 63, however a rccess on only one side would also perform the

required function.

The foregoing is considered as illustrative only of the principles of the invention.
Further, since numecrous changes and moditications 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.

11
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CLAIMS

What 1s claimed 1s:

1. A cutting header apparatus comprising:

a knife and guards attached to a lower front edge of a table of the header;

guard fingers of the guards extending forward from the lower front edge of the

table,;

a rotating auger extending across a width of the cutting header, the auger

comprising auger flighting extending outward from an auger tube;

a guard fmger bracket attached to a pointed end of a selected guard finger, and
wherein a base member 1s attached to the guard finger bracket about a lifter pivot
ax1s ortented substantially horizontally and perpendicular to an operating travel

direction of the header;

a locking mechanism operative to fix the base member with respect to the guard

finger bracket at a selected orientation;

a front lifting finger extending forward and downward from the base member at a

tirst angle downward from horizontal;

a rear lifting finger extending rearward and upward from the base member at

second angle upward from horizontal;

wherem the second angle 1s greater than the first angle;

12
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wherein a front end of the front lifting finger 1s at a front vertical location that is a

below a top surface of the table;

wheremn a rear vertical location of a rear end of the rear lifting finger 1s above a

bottom edge of the auger tube.
The apparatus of claim 1 wherein the rear lifting finger 1s configured such that the

rear vertical location of the rear lifting finger 1s above the bottom edge of the

auger tube at least a distance greater than 50% of a radius of the auger tube.

13
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