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A header for a plant cutting machine uses a plurality of 
compact sickle drive mechanisms incorporated into or 
beneath a ?oor or pan of the header at a location between and 
spaced from the sides or ends of the header, each of Which 
mechanisms can be con?gured for reciprocatingly driving 
tWo knife assemblies disposed in end to end relation, in oppo 
site directions, such that potentially vibratory forces, includ 
ing those generated by the moving masses of the knife assem 
blies, at least substantially cancel one another and thus are not 
transferred to structure of the header. As a result, the knife 
assemblies can each be relatively short, to lessen the mass 
thereof so as to be capable of being operated at higher speeds, 
to enable operation of the header at faster ground speeds. 
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HEADER WITH HIGH SPEED SICKLE 
DRIVES FOR A PLANT CUTTING MACHINE 

TECHNICAL FIELD 

[0001] This invention relates generally to a header for a 
plant cutting machine such as a combine or a WindroWer, and 
more particularly, to a header including a plurality of compact 
epicyclic drive mechanisms disposed at locations along the 
Width thereof and connected in driving relation to knife 
assemblies of a sickle of the header, the drive mechanisms 
being adapted for high speed operation, for enabling opera 
tion of the header at high ground speed. 

BACKGROUND ART 

[0002] Agricultural combines have increased in capacity to 
harvest large quantities of crop material to such a degree that 
it is becoming desirable to have the capability to increase the 
ground speed of the combine to match header productivity 
With the increased combine capacity. Generally, the maxi 
mum ground speed of a header is considered to be the greatest 
speed at Which the cutting sickle of the header Will not strip 
and leave crop on the ?eld. This, in turn, is a function of the 
speed of reciprocating movement of the knife assembly or 
assemblies of the sickle, Which is typically expressed in terms 
of strokes per minute of the knife assemblies. Generally in 
this regard, the more strokes per minute of the knife assembly 
of a sickle, the greater its crop cutting capacity, and thus the 
greater ground speed achievable using that sickle. HoWever, 
the maximum achievable strokes per minute of a sickle has 
been found to be a function of the mass of the knife assembly 
being moved in the reciprocating manner. Presently, for grain 
headers having a Width of about 40 feet, the sickle Will include 
tWo knife assemblies having a Width of about 20 feet each. For 
a header of 30 feet, tWo knife assemblies of about 15 feet each 
Will typically be used. These knife assemblies are typically 
operated at maximum speeds of up to about 1300 strokes per 
minute. This translates to a maximum ground speed of about 
7 miles per hour Without stripping. 
[0003] In contrast to the above-discussed sickles of grain 
headers, sickles of some knoWn WindroWers can be operated 
at maximum speeds of up to about 2000 strokes per minute. 
This provides a correspondingly higher ground speed capa 
bility, of approximately 1 1 miles per hour. HoWever, the knife 
assemblies of these sickles are relatively short, having maxi 
mum Widths of only about 9 feet. A WindroW sickle utiliZing 
dual knife assembly drives Will be tWice this length. As a 
result, these knife assemblies have a mass that is only a 
fraction of that of a knife assembly of a 30 foot Wide grain 
header, and even less than that of a 40 foot Wide header, hence 
the greater maximum speed achievable. 
[0004] Presently, the knife assemblies of the knoWn large 
headers of plant cutting machines are driven from the side or 
end of the header by an oscillating drive, Which can include, 
but is not limited to, an eccentric shaft on a rotating hub, a 
Wobble drive, or a similar Well knoWn commercially available 
device. This location is advantageous, as it does not obstruct 
or interfere with How of cut crop material into the header. 
HoWever, it also a disadvantage for Wider headers, as it 
requires the knife assemblies to have a length of at least one 
half the Width of the header, and thus a greater mass, Which in 
turn, requires a loWer operating speed. 
[0005] Thus, What is sought is a header of an agricultural 
cutting machine, such as a combine or WindroWer, and par 
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ticularly a Wide header 30 feet or more Wide, Which has a 
sickle operable at a higher cutting speed of at least about 1600 
strokes per minute, to alloW harvesting at higher ground 
speeds, and Which overcomes one or more of the shortcom 
ings and disadvantages referenced above. 

SUMMARY OF THE INVENTION 

[0006] What is disclosed is a header of an agricultural cut 
ting machine, such as a combine or WindroWer, and particu 
larly a Wide header 30 feet or more Wide, Which has a sickle 
operable at a higher cutting speed of at least about 1600 
strokes per minute, to alloW harvesting at higher ground 
speeds, and Which overcomes one or more of the shortcom 
ings and disadvantages referenced above. 
[0007] According to a preferred aspect of the invention, the 
header includes an elongate structure having a ?rst end por 
tion, a second end portion opposite the ?rst end portion, an 
elongate forWard edge portion extending betWeen the ?rst and 
second end portions, and an at least generally upWardly fac 
ing ?oor extending along the elongate forWard edge portion 
betWeen the ?rst and second end portions. The header 
includes an elongate ?rst knife assembly supported by the 
structure adjacent to a ?rst portion of the forWard edge portion 
thereof for longitudinal movement therealong, and an elon 
gate second knife assembly supported by the structure adja 
cent to a second portion of the forWard edge portion thereof 
for longitudinal movement therealong in generally end to end 
relation to the ?rst knife assembly. A ?rst sickle drive mecha 
nism is also supported on the structure and includes a ?rst 
epicyclic drive connected in driving relation to the ?rst knife 
assembly and operable for reciprocatingly moving the ?rst 
knife assembly relative to and along the ?rst forWard edge 
portion of the structure, and a second epicyclic drive con 
nected in driving relation to the second knife assembly and 
operable for reciprocatingly moving the second knife assem 
bly relative to and along the second forWard edge portion of 
the structure. The ?rst sickle drive mechanism is preferably 
disposed at least partially beneath a portion of the ?oor spaced 
from the ?rst and second and portions of the structure, such 
that cut crop material Will ?oW easily, and uninterrupted 
thereover. 
[0008] The header additionally preferably includes an elon 
gate third knife assembly supported by the structure adjacent 
to a third portion of the forWard edge portion thereof for 
longitudinal movement therealong, and an elongate fourth 
knife assembly supported by the structure adjacent to a fourth 
portion of the forWard edge portion thereof for longitudinal 
movement therealong in generally end to end relation to the 
third knife assembly. A second sickle drive mechanism sup 
ported on the structure includes a third epicyclic drive con 
nected in driving relation to the third knife assembly and is 
operable for reciprocatingly moving the third knife assembly 
relative to and along the third forWard edge portion of the 
structure, and a fourth epicyclic drive is connected in driving 
relation to the fourth knife assembly and is operable for 
reciprocatingly moving the fourth knife assembly relative to 
and along the fourth forWard edge portion of the structure, the 
second sickle drive mechanism also preferably being dis 
posed at least partially beneath a portion of the ?oor spaced 
from the ?rst and second and portions of the structure. 
[0009] According to another preferred aspect of the inven 
tion, the knife assemblies are each from about 7 feet to about 
12 feet in Width. And, according to another preferred aspect, 
each of the epicyclic drives is operable for reciprocatingly 
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moving the knife assembly connected thereto at a speed of at 
least about 1600 strokes per minute, and more preferably 
Within a range of from about 1600 to about 2000 strokes per 
minute. As a result, greater ground speeds can be achieved. 
[0010] According to still another preferred aspect of the 
invention, the tWo epicyclic drives of each sickle drive mecha 
nism are mounted in side by side relation, and are connected 
in timed reciprocatingly driving relation to the tWo knife 
assemblies, respectively, for simultaneously moving the knife 
assemblies reciprocatingly in opposite sideWard directions. 
The timing causes the elements of the respective drives to 
eccentrically rotate in timed relation, such that radial forces 
generated by imbalances of the respective elements are at 
least substantially cancelled, resulting in the net overall 
forces and vibrations emanating from the tWo drives and knife 
assemblies being greatly reduced or even substantially elimi 
nated. 

[0011] According to a still further preferred aspect of the 
invention, each sickle drive mechanism is con?gured such 
that the tWo epicyclic drives are jointly driven by a common 
drive, preferably in timed relation one to the other using a 
timing belt drive, chain drive and/or gear drive. The common 
drive can be a motor, such as a ?uid or electric motor, a PTO 
shaft, or the like. 

[0012] As examples according to the invention, for Wider 
headers, for instance, having a Width of from about 36 to 
about 40 feet, it is contemplated that the tWo knife assemblies 
driven by each sickle drive mechanism Will extend about one 
half the Width of the header. And, still further, it is contem 
plated according to the invention, that a header could include 
additional knife assemblies and sickle drive mechanisms, 
either to accommodate a greater header Width, or to alloW use 
of shorter knife assemblies for achieving greater cutting 
speeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a forWard end vieW of a combine including 
a header having sickle drive mechanisms according to the 
present invention; 
[0014] FIG. 2 is an enlarged fragmentary top vieW of the 
header of FIG. 1, With a cover and an upper bearing assembly 
of a sickle drive mechanism removed to shoW internal aspects 
thereof; 
[0015] FIG. 3 is an enlarged fragmentary sectional vieW of 
the header taken generally along line 3-3 of FIG. 2, and With 
the cover and a ?oor of the header in phantom to reveal the 
drive mechanism; 
[0016] FIG. 3a is another enlarged fragmentary sectional 
vieW of the header taken generally along line 3-3 of FIG. 2, 
With the sickle and drive mechanism moved vertically relative 
to the ?oor of the header to illustrate utility of the invention 
for headers having a ?oating capability; 
[0017] FIG. 4 is a top vieW ofthe drive mechanism of FIG. 
2, shoWing the upper bearing assemblies in place; 
[0018] FIG. 4a is a top fragmentary vieW of the header and 
drive mechanism of FIG. 2, illustrating connection of the 
drive mechanism With an alternative poWer source Which is a 

PTO shaft; 
[0019] FIG. 4b is another top fragmentary vieW of the 
header and drive mechanism of FIG. 2, illustrating connec 
tion of the drive mechanism With another alternative poWer 
source Which is an electric motor; 
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[0020] FIG. 5 is a fragmentary sectional vieW of a portion of 
the drive mechanism taken along line 5-5 of FIG. 4, illustrat 
ing internal aspects thereof; 
[0021] FIG. 5a is an enlarged fragmentary sectional vieW of 
a portion of the drive mechanism of FIG. 5, illustrating a dust 
cover thereof; 
[0022] FIG. 6 is a top vieW of the drive mechanism of FIG. 
2, illustrating elements thereof in a ?rst representative oper 
ating position; 
[0023] FIG. 6a is a simpli?ed schematic top vieW of the 
drive mechanism of FIG. 2 in the operating position of FIG. 6; 
[0024] FIG. 6b is a simpli?ed schematic top vieW of a 
pinion gear and ring gear and an eccentric element of the drive 
mechanism of FIG. 2 for the operating position of FIG. 6; 
[0025] FIG. 60 is a fragmentary top vieW of the drive 
mechanism of FIG. 6, illustrating a timing drive belt; 
[0026] FIG. 7 is another top vieW of the drive mechanism of 
FIG. 2, illustrating elements thereof in a second representa 
tive operating position; 
[0027] FIG. 7a is a simpli?ed schematic top vieW of the 
drive mechanism of FIG. 7; 
[0028] FIG. 7b is a simpli?ed schematic top vieW of the 
pinion gear and ring gear and eccentric element of the drive 
mechanism of FIG. 7; 
[0029] FIG. 8 is a simpli?ed schematic top vieW of the drive 
mechanism of FIG. 2, illustrating elements thereof in a third 
representative operating position; 
[0030] FIG. 8a is a simpli?ed schematic top vieW of the 
pinion gear, ring gear and eccentric element of the drive 
mechanism of FIG. 8; 
[0031] FIG. 9 is another top vieW of the drive mechanism of 
FIG. 2, illustrating elements thereof in another representative 
operating position; 
[0032] FIG. 9a is a simpli?ed schematic top vieW of the 
pinion gear, ring gear and eccentric element of the drive 
mechanism of FIG. 9; 
[0033] FIG. 9b is a simpli?ed schematic top vieW of the 
pinion gear, ring gear and eccentric element of the drive 
mechanism of FIG. 9; and 
[0034] FIG. 10 is another front vieW of the combine of FIG. 
1, including a different header Which is a draper header incor 
porating sickle drives of the invention; and 
[0035] FIG. 11 is a fragmentary top vieW of the combine 
and draper header of FIG. 10, shoWing a portion of a draper 
belt thereof removed to reveal a sickle drive mechanism of the 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0036] Turning noW to the draWings Wherein a preferred 
embodiment of the invention are shoWn, in FIG. 1, a conven 
tional, Well knoWn agricultural cutting machine, Which is a 
combine 20, is shoWn including a header 22. Header 22 is 
shoWn supported in the conventional, Well-knoWn manner on 
a forWard end 24 of combine 20, and is operable for cutting or 
severing crops such as, but not limited to, small grains such as 
Wheat and soybeans, and inducting the severed crops into a 
feeder 26 for conveyance into combine 20 for threshing and 
cleaning, in the Well knoWn manner, as combine 20 moves 
forWardly over a ?eld. 
[0037] Referring also to FIGS. 2 and 3, header 22 includes 
a pan or ?oor 28 Which is supported in desired proximity to 
the surface of the ?eld during the harvesting operation, and an 
elongate, sideWardly extending sickle 30 along a forWard 
edge portion 32 of ?oor 28, sickle 30 being operable for 
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severing the crop for induction into header 22, as Will be 
explained. Header 22 additionally includes an elongate, 
sideWardly extending reel 34 (FIG. 1) disposed above sickle 
30 and rotatable in a direction for facilitating induction of the 
severed crops into header 22. An elongate, rotatable auger 36 
(shoWn in outline form in FIG. 1) that extends in close prox 
imity to a top surface 38 of ?oor 28 and has helical ?ights 
therearound (not illustrated) is operable in cooperation With 
reel 34 for conveying the severed crops toWard an inlet open 
ing of feeder 26 for induction into combine 20, in the Well 
knoWn manner. 

[0038] Referring more particularly to FIG. 1, sickle 30 
extends in a sideWard direction along the Width of ?oor 28, 
betWeen a ?rst side edge portion 40 of the ?oor, and an 
opposite second side edge portion 42. Sickle 30 includes an 
end to end line of elongate, sideWardly extending line of 
cutter bar assemblies, including a ?rst cutter bar assembly 
44A, a second cutter bar assembly 44B, a third cutter bar 
assembly 44C, and a fourth cutter bar assembly 44D, extend 
ing in end to end longitudinally aligned relation adjacent to 
forWard edge portion 32 of ?oor 28. 
[0039] Referring more particularly to FIGS. 2 and 3, cutter 
bar assemblies 44A, 44B, 44C and 44D, are essentially of 
identical construction and operation, and each includes a 
plurality of sideWardly facing aligned slots 48 through a 
sideWardly extending array of guards 50 Which project for 
Wardly from a stationary bar 52 at sideWardly spaced intervals 
therealong. Stationary bar 52 extends the length of sickle 30 
just forWardly of forWard edge portion 32 of ?oor 28, and 
guards 50 are mounted to bar 52 With fasteners 54. Bar 52, in 
turn, is mounted to a frame 58 at the bottom of header 22, as 
also illustrated in FIG. 3. Each of cutter bar assemblies 44A, 
44B, 44C, and 44D supports an elongate knife assembly 60 
for reciprocating longitudinal movement Within slots 48, 
knife assemblies 60 also being essentially of identical con 
struction. Each knife assembly 60 includes a roW of knife 
sections including oppositely facing, angularly related knife 
edges 62 Which, in conjunction With adjacent guards 50, 
effects a shearing or cutting action Which severs plant stems 
and stalks or other material captured betWeen the knives and 
the guards as the knife sections are reciprocatingly moved 
sideWardly, as denoted by arroWs A. 
[0040] A ?rst compact sickle drive mechanism 66A con 
structed and operable according to the teachings of the 
present invention, is connected in driving relation to ?rst and 
second cutter bar assemblies 44A and 44B, and a second 
compact sickle drive mechanism 66B is connected in driving 
relation to third and fourth cutter bar assemblies 44C and 
44D. Sickle drive mechanisms 66A and 66B are also identical 
in construction. Sickle drive mechanism 66A is illustrated in 
FIG. 1 at a location on header 22 betWeen ?rst and second 
cutter bar assemblies 44A and 44B, and sickle drive mecha 
nism 66B is illustrated at a location betWeen third and fourth 
cutter bar assemblies 44A and 44B, although it should be 
noted that it is contemplated that sickle drive mechanisms 
66A and 66B could alternatively be utiliZed at other locations 
on a header such as header 22, and that additional sickle 
drives could be used on a header, as desired or required 
according to the present invention. 
[0041] Referring also to FIGS. 3, 3a and 4, sickle drive 
mechanism 66A and 66B are identical in construction and 
operation, and thus the folloWing discussion directed to 
mechanism 66A Will be deemed to also apply to mechanism 
66B. Mechanism 66A includes a ?rst knife head driver ele 
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ment 68 in connection With the knife assembly 60 of ?rst 
cutter bar assembly 44A, and a second knife head driver 
element 70 in connection With the knife assembly 60 of sec 
ond cutter bar assembly 44B, knife head driver elements 68 
and 70 being simultaneously operable by drive mechanism 
66A for reciprocatingly driving the knife head assemblies 60 
of respective cutter bar assemblies 44A and 44B sideWardly, 
as illustrated by arroWs A, in timed relation so as to move in 

opposite sideWard directions. That is, as knife head assembly 
60 of ?rst cutter bar assembly 44A is moved in one sideWard 
direction, knife head assembly 60 of second cutter bar assem 
bly 44B Will be moved in the opposite sideWard direction. The 
length of the sideWard movements, or strokes, Will be su?i 
cient for providing the desired cutting action, Which Will 
typically be equal to about the sideWard extent of a knife edge 
62 of a typical knife section, as generally denoted by distance 
B in FIG. 4. First and second knife head driver elements 68 
and 70 are preferably constructed of a sheet or cast metal bent 
or formed to a sectional shape about as shoWn, and are con 
nected to knife assemblies 60 of the respective cutter bar 
assemblies 44A and 44B in a suitable manner, here using 
sideWardly extending elongate bars 72 on the forWard ends of 
driver elements 68 and 70, Which connect to the knife assem 
blies 60 With suitable fasteners such as screWs 74 or the like. 
Here, it should be noted that it is desired for the knife head 
assemblies 60 to move only in the sideWard directions relative 
to stationary bar 52, and not forWardly, rearWardly, upWardly 
or doWnWardly to any signi?cant extent relative thereto. This 
is achieved at least in large part by the containment of knife 
head assemblies 60 in slots 48 of stationary bar 52, although 
other constructions for holding the knife head assemblies 
could be used. Because driver elements 68 and 70 are rigidly 
connected With knife head assemblies 60, respectively, driver 
elements 68 and 70 are also restricted to sideWard movements 
only. 
[0042] Drive mechanism 66A includes a ?rst epicyclic 
drive 76 connected in driving relation to ?rst knife head driver 
element 68, and a second epicyclic drive 78 connected in 
driving relation to second knife head driver element 70, epi 
cyclic drives 76 and 78 being contained in a compact common 
housing 80 of drive mechanism 66A mounted, for instance, 
on frame 58 of header 22. It is contemplated and preferred that 
compact sickle drive mechanism 66A, and mechanism 66B 
also, be incorporated in or beneath ?oor 28 of header 22, 
suf?ciently such that cut plant material, particularly crops, cut 
by those portions of cutter bar assemblies 44A and 44B for 
Wardly of drive mechanism 66A Will be able to relatively 
smoothly and uninterruptedly ?oW over and around drive 
mechanism 66A so as to enter a plant or crop ?oW area 82 

above ?oor 28, and so as to subsequently be conveyed, for 
instance, by reel 34 and auger 36, to the inlet of feeder 26 of 
combine 20. To facilitate this, drive mechanism 66A is verti 
cally compact, preferably having a vertical extent of no more 
than about six inches, and is preferably disposed beneath and 
covered by a smooth, loW pro?le, streamlined upper cover 84 
Which preferably is of sheet metal or similar construction and 
forms a part of ?oor 28 and top surface 38 thereof at the center 
of header 22. Cover 84 preferably has a forWardly facing slot 
or slots through Which driver elements 68 and 70 extend, but 
Which slots are suf?ciently narroW to as to at least substan 
tially prevent passage of cut plant material through the slot or 
slots and into the interior of cover 84. Here, it should be noted 
that epicyclic drives 76 and 78 each preferably includes an 
upper bearing assembly 86 (deleted in FIG. 2 to reveal other 














