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REVERSING TRANSFER DRIVE FOR SICKLE 
CUTTING KNIVES ON A HEADER OF AN 

AGRICULTURAL COMBINE 

TECHNICAL FIELD 

0001. This invention relates generally to a reversing 
transfer drive for Sickle cutting knives on a header of an 
agricultural combine, and more particularly, to a drive for 
transferring reciprocal longitudinal movement of one Sickle 
cutting knife to a Second knife Substantially longitudinally 
aligned there with, for overcoming negative effects, includ 
ing undesirable vibration and fatigue failure of Structural 
components. 

BACKGROUND ART 

0002 Sickle cutting knives have been used to cut plants, 
including, but not limited to, hay, grasses, Small grains and 
the like, for many years. The knives typically include an 
elongate metal Sickle bar, with a plurality of knife Sections 
attached along the lengths thereof. The Sickle bar normally 
Slides along a Stationary bar that has guards with knives 
bolted to a structural beam. The sickle bar and stationary bar 
are oriented So as to extend Sidewardly along a forward edge 
portion of a header of an agricultural combine. The Sickle 
bar with the knife sections moves back and forth between the 
guards So that the leading edges of the knife Sections croSS 
over the guards or through slots in the guards. This produces 
a shearing action which Severs plant Stems and StalkS or 
other material captured between the knives and the guards. 
The Sickle bar is normally driven reciprocally longitudinally 
by an oscillating device, 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. The sickle bar, which may weight as much as 60 
pounds or more, typically must accelerate and decelerate 
two times per cycle as a result of the reciprocal movement. 
A typical Speed for the Sickle bar is up to about 16 hertz or 
cycles per Second. The back and forth motion at a high cycle 
per Second generates high acceleration values and high 
deceleration values that in turn generate high forces on the 
Structural components. These high back and forth forces can 
have at least two negative effects, vibration at the Sickle 
drive System that may be transmitted to other components of 
the machine causing discomfort for the operator, and fatigue 
failure of the Structural components themselves. 
0003. One approach to overcome the above-listed nega 
tive effects has been to use two Sickle bars each equal to 
one-half the sideward extent of the header, which are driven 
by two oscillating devices that are timed Such that the Sickle 
bars are traveling in opposite directions. However, this 
Substantially increases costs, and it is difficult to Sustain the 
timing of the two Sickle bars. Other attempts include adding 
a weight equal to the Sickle bar and traveling in an opposite 
direction at the drive end, but this also adds undesirable 
costs and weight. 
0004 Thus, what is sought is a drive for sickle cutting 
knives on a header of an agricultural combine which over 
comes the problems, negative effects, and disadvantages and 
costs referenced above. 

SUMMARY OF THE INVENTION 

0005) What is disclosed is a drive for transferring 
Sideward motion from a first or driving elongate Sickle 
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cutting knife on a header of an agricultural combine to a 
Second or driven elongate Sickle knife on the header, which 
overcomes many of the problems, negative effects, short 
comings and disadvantages Set forth above. The driving and 
driven Sickle knives are mounted in Substantially longitudi 
nally aligned relation along a Sidewardly or transversely 
extending forward portion of the header for Sideward or 
transverse motion relative to a plurality of guards mounted 
thereon for severing plants to be inducted by the header. The 
present drive includes a double rack and pinion arrangement 
including a pinion mounted at a fixed location on the 
forward portion of the header. A first sidewardly or trans 
versely extending rack is connected to the first Sickle knife 
for sideward or transverse movement therewith and is 
enmeshed with the pinion. A Second Sidewardly extending 
rack is connected to the Second Sickle knife for Sideward 
movement there with and is enmeshed with the pinion oppo 
Site the first rack. In operation, when the first Sickle knife is 
moved reciprocally Sidewardly or transversely relative to the 
header, the first rack will move correspondingly reciprocally 
Sidewardly or transversely to rotate the pinion So as to 
reciprocally Sidewardly move the Second rack and the Sec 
ond Sickle knife oppositely to the Sideward motion of the 
first rack and the first Sickle knife. As a result, forces 
generated by the movement of the Sickle knives are Sub 
Stantially opposing, thereby reducing associated negative 
effects including vibration and fatigue of the Structural 
components of the Sickle knives and the header. 
0006 According to a preferred aspect of the invention, 
the Sickle knives include adjacent longitudinally endmost 
knife Sections disposed one above the other for reciprocal 
movement, Such that cutting action is obtained along Sub 
Stantially the entire Sidewardly extending forward portion of 
the header. Also preferably the drive is contained in a 
housing or gearbox disposed above or below ana marginally 
rearwardly of the Sickle knives, the racks being connected to 
the Sickle knives using Suitable elements that extend out 
Wardly from the housing or gearbox. For instance, the drive 
can be disposed generally above adjacent longitudinal ends 
of the knives and the racks are connected to the knives by 
elements which extend through holes through a bottom 
Surface or portion of the housing or gear box. Alternatively, 
the elements can include longitudinally aligned bars or rods 
extending Sidewardly from the gear box. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 is a forward end view of a representative 
agricultural combine including a header having a transfer 
drive for Sickle knives thereof according to the present 
invention; 
0008 FIG. 2 is an enlarged fragmentary top view of the 
header of FIG. 1, showing the drive of FIG. 1; 
0009 FIG. 3 is a simplified schematic front view of the 
drive of FIG. 1, illustrating opposite reciprocal movement 
of the sickle knives of the header; 

0010 FIG. 4 is a top view of the drive of FIG. 1 with a 
top cover removed to expose internal components thereof; 

0011 FIG. 5 is a front view of the drive of FIG. 1, 
illustrating opposite reciprocal Sideward movement of ele 
ments thereof for connection to the sickle knives of the 
header; 
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0012 FIG. 6 is a fragmentary top view of the header of 
the combine of FIG. 1, showing an alternative transfer drive 
for the Sickle knives according to the invention; 
0013 FIG. 7 is a top view of the drive of FIG. 6 with a 
top cover removed to show internal components thereof; 
0014 FIG. 8 is a sectional view taken along line 8-8 of 
FIG. 7; and 
0015 FIG. 9 is a simplified schematic front view of an 
alternative header for use with the combine of FIG. 1, 
showing a plurality of transfer drives according to the 
invention for driving Sickle knives reciprocally Sidewardly 
in opposite directions. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0016 Turning now to the drawings wherein several pre 
ferred embodiments of the invention are shown, in FIG. 1, 
a conventional, well known agricultural combine 10 is 
shown including a conventional header 12 Supported on a 
forward end 14 for cutting or Severing crops. Such as, but not 
limited to, Small grains Such as wheat, and inducting the 
Severed crops into a feeder 16 for conveyance into combine 
10 for threshing and cleaning, in the well known manner as 
combine 10 moves forwardly over a field. Header 12 
includes a bottom or pan 18 which is Supported in close 
proximity to the ground Surface of the field during the 
harvesting operation, and an elongate, Sidewardly extending 
sickle 20 along a forward edge of pan 18 which severs the 
crop for induction into header 12. Header 12 additionally 
includes an elongate, Sidewardly extending reel 22 disposed 
above pan 18 and rotatable in a direction for facilitating 
induction of the Severed crops into header 12, and an 
elongate, rotatable auger 24 that extends in close proximity 
to a top Surface of pan 18 and has spiral flights 26 there 
around which convey the severed crops to feeder 16 for 
induction into combine 10. Header 12 additionally includes 
a fluid motor 28 drivingly connected to reel 22 for effecting 
rotation thereof, and a wobble box 30 which drives sickle 20, 
as will be discussed. 

0017 Referring also to FIG. 2, sickle 20 extends in a 
sideward direction along the length of header 12 forwardly 
of a forward end portion 32 of header 12. Sickle 20 includes 
an elongate, Sidewardly extending first Sickle bar 34, and an 
elongate, Sidewardly extending Second Sickle bar 36 Sup 
ported in Substantially longitudinally aligned relation on 
forward end portion 32 for sideward longitudinal movement 
relative to header 12. Sickle bars 34 and 36 are supported 
between a plurality of hold downs 38 suitably attached to 
forward end portion 32 and projecting forwardly thereof 
above sickle bars 34 and 36, and a stationary bar beneath 
sickle bars 34 and 36 which supports a plurality of forwardly 
extending, Spaced guards 40. Sickle bars 34 and 36, in turn, 
each Support a plurality of knife Sections 42 which are bolted 
or otherwise attached to the sickle bar. Each guard 40 
includes a Sidewardly extending slot therethrough (not 
shown), through which all or a portion of an adjacent knife 
Section 42 can pass when moved in a Sideward direction 
relative thereto, as denoted by arrow B. That is, first and 
second sickle bars 34 and 36 Support and hold knife sections 
42 in end-to-end relation and are reciprocally movable 
Sidewardly in the direction B for performing a cutting 
function against edges of adjacent guards 40. In this regard, 
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each knife Section 42 includes angularly oriented Serrated 
edges 44 which cut or Sever the crops in cooperation with 
edges on guards 40 in the well known conventional manner. 
0018. In the present arrangement, header 12 has a side 
to-side center line 46, first sickle bar 34 being located 
Substantially on one side of center line 46, and Second Sickle 
bar 36 being located on an opposite Side. It should be noted, 
however, that sickle bar 34 and 36 respectively support 
endmost knife Sections 42 located one above the other, or in 
overlaying relation, generally centered about center line 46, 
as best illustrated in FIG. 3. This is desirable as it provides 
a center cutting action centered along center line 46 Such that 
no significant cutting gap exists in that region. Here, it 
should be noted that, as an alternative, sickle bars 34 and 36 
could be vertically offset and overlapping, to obtain a similar 
capability. 

0019 First sickle bar 34 and knife sections 42 supported 
thereon comprise a first Sickle cutting knife 50 and Second 
sickle bar 36 and knife sections 42 thereon comprise a 
second sickle cutting knife 52. Sickle cutting knife 50 is 
denoted as the driving knife, as an end 54 thereof is 
connected to an output of wobble box 30 for movement in 
direction B, as best shown in FIG. 1, and sickle cutting knife 
52 is denoted as the driven knife, as will be explained. As 
noted above under the Background Art heading, it is desir 
able to reduce negative effects, including, but not limited to, 
Vibration, fatigue failure, and the like, resulting from back 
and forth Sideward motion of Sickle 20. This is achieved 
according to the present invertion by utilizing Separate 
knives 50 and 52 in end-to-end axially aligned relation, and 
Simultaneously reciprocally moving them oppositely in 
direction B Such that forces exerted as a result of accelera 
tion and deceleration of each of the knives are offset by the 
counteracting forces of the other knife. Simultaneous 
sideward movement in opposite directions of knives 50 and 
52 is achieved by connecting knife 50 in driving relation to 
knife 52 by a reversing transfer drive 56 constructed and 
operable according to the teachings of the present invention. 

0020 Referring more particularly to FIG. 3, reversing 
transfer drive 56 is disposed just above adjacent ends of 
knives 50 and 52 and includes an input element 58 con 
nected to knife 50 and an output element 60 connected to 
knife 52. Drive 56 is passively operable when knife 50 is 
moved, to move input element 58 in direction B1 to simul 
taneously move output element 60 and thus knife 52 in the 
opposite direction B2. And, when knife 50 reverses direction 
to move in direction B2 to move input 58 in that direction, 
drive 56 will simultaneously move output element 60 and 
thus knife 52, in the opposite direction B1, this occurring 
reciprocally at the desired frequency of, for instance, 16 
cycles per Second. 

0021 Referring also to FIGS. 4 and 5, drive 56 prefer 
ably includes a Substantially rectangular, low vertical profile 
gear box or housing 62 of Sturdy, rigid construction, Such as 
of a metal Such as Steel or aluminum, including a removable 
top cover 64 held in position by an array of bolts 66 or other 
Suitable fastenerS or the like. Housing 62 can be mounted to 
forward end portion 32 of header 12 in any suitable manner, 
Such as using additional or the same bolts or the like, as 
desired So as to be positioned generally above Sickle bars 34 
and 36, and centered about over center line 46, as best shown 
in FIG. 2. Housing 62 has a bottom 68 extending between 
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upwardly extending side walls 70 and 72 and forward and 
rear walls 76, defining an upwardly open interior 78 enclo 
Seable by top cover 64. Bottom 68 includes a pair of spaced, 
elongate sidewardly extending slots 80 and 82 therethrough 
connecting with interior 78. Input element 58 extends 
through slot 80 and output element 60 extends through slot 
82, elements 58 and 60 being longitudinally movable in the 
respective slots, as evident from FIGS. 2, 4 and 5. A lower 
end of input element 58 connects to a rearwardly extending 
tab 84 connected to first sickle bar 34 for sideward move 
ment therewith, and a lower end of output element 60 
connects to a tab 86 extending rearwardly from Second 
sickle bar 36 for sideward movement therewith. An upper 
end of input element 58 is connected to a first rack 88 
disposed in interior 78 of housing 62, and an upper end of 
output element 60 is connected to a second rack 90. Racks 
88 and 90 are each elongate members oriented and Sup 
ported for longitudinal sideward movement in interior 78 at 
least a distance corresponding to the contemplated extent of 
sideward movement of the respective knives 50 and 52. 
Racks 88 and 90 are mirror images of one another and are 
oriented Such that respective toothed faces 92 thereof are 
positioned in Spaced, opposing relation. Preferably, two 
pinions 94 are located in a Space between opposing toothed 
or geared faces 92 and have teeth enmeshed therewith. Each 
pinion 94 is mounted for rotation in housing 62 at the 
position shown in FIG. 4. 
0022 Referring also again to FIG. 3, as a result, when 
knife 50 is driven by wobble box 30 in the direction B1 (to 
the right in FIG. 4), rack 88 will be moved in the same 
direction, such that each pinion 94 will be rotated counter 
clockwise. In turn, this will cause rack 90 to be driven in 
direction B2 (to the left in FIG. 4) so as to correspondingly 
drive knife 52 in that direction. At the end of the travel of 
knife 50, knife 50 will decelerate and reverse direction and 
be accelerated by wobble box 30 in the direction B2 (to the 
left in FIG. 4), and rack 88 will be moved thereby in the 
same direction, such that each pinion 94 will be rotated 
clockwise. This will cause rack 90 to be driven in direction 
B1 (to the right in FIG. 4) so as to correspondingly drive 
knife 52 in that direction. As a result of the aligned, opposite 
reciprocating movement of knives 50 and 52, opposing 
forces generated from acceleration and deceleration of 
knives 50 and 52 are substantially aligned in the sideward 
direction and at least Substantially offset and opposite one 
another, So that vibration output from the motion is mini 
mized, and Some resultant fatigue damage is reduced. Vibra 
tion reduction is further facilitated by the symmetrical 
relationship of input element 58 and output element 60 along 
a Sidewardly extending axis through rotational centers 96 of 
pinions 94. Slots 80 and 82 can be suitably sealed or covered 
as required, for instance, using cover plates that move with 
input and output 58 and 60, such that interior 78 can be 
partially filled with a Suitable lubricant Such as a grease or 
oil for lubricating the movable members. 
0023. As another advantage, the low profile height of 
drive 56 and the center cutting capability of overlapping 
knife sections 42 (FIG. 3) provides the capability for an 
uninterrupted continuous crop cutting and infeeding capa 
bility across the sideward length of header 12. 
0024. In FIG. 6, header 12 is shown including another 
reversing transfer drive 98 constructed and operable accord 
ing to the teachings of the present invention, like parts of 
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drive 98 and drive 48 being identified by like numbers. 
Referring also to FIG. 7, drive 98 is preferably contained in 
an interior 78 of an elongate, Sidewardly extending, low 
profile gearbox or housing 62 enclosable with a cover 64 as 
explained above. Drive 98 differs from drive 56 externally 
by a location on or in pan 18 more rearwardly of knives 50 
and 52, and by the provision of an input 100 and an output 
extending in opposite, Sidewardly extending directions, 
denoted by arrow B, from housing 62. Input 100 and output 
102 are connected to sickle bars 34 and 36 of knives 50 and 
52 by arms 104 and 106, respectively or other suitable 
elements or linkages. Knives 50 and 52 are again shown 
including endmost knife Sections 42 adjacent centerline 46 
which overlap, as explained above. Input 100, output 102, 
and arms 104 and 106 can be suitably covered or shielded as 
required to prevent jamming or otherwise interfering with 
movement thereof or damage thereto by crops, weeds and 
the like severed by knives 50 and 52. 
0025 Internally, first and second racks 88 and 90 are 
Supported for longitudinal Sideward movement in Spaced, 
opposing relation in interior 78 and enmeshed with pinions 
94, by linear bearings 108 and 110, respectively. A repre 
sentative cross-section of engagement of racks 88 and 90, 
and bearings 108 and 110 is shown in FIG. 8. Input 100 and 
output 102 extend through holes 112 and 114 through side 
walls 70 and 72 of housing 62, respectively, which can 
include Suitable Sealing memberS Such as Seal ringS 116 or 
the like. 

0026. As with drive 56, when knife 50 is driven by 
wobble box 30 in the direction B1 (to the right in FIG. 7), 
rack 88 will be moved in the same direction, Such that each 
pinion 94 will be rotated counterclockwise. In turn, this wig 
cause rack 90 to be driven in direction B2 (to the left in FIG. 
4) So as to correspondingly drive knife 52 in that direction. 
At the end of the travel of knife 50, knife 50 will decelerate 
and reverse direction and be accelerated by wobble box 30 
in the direction B2 (to the left in FIG. 4), and rack 88 will 
be moved thereby in the same direction, such that pinions 94 
will be rotated clockwise. This will cause rack 90 to be 
driven in direction B1 (to the right in FIG. 7) so as to 
correspondingly drive knife 52 in that direction. As a result 
of the aligned, opposite reciprocating movement of knives 
50 and 52, opposing forces generated from acceleration and 
deceleration of knives 50 and 52 are substantially aligned in 
the Sideward direction and at least Substantially offset and 
opposing, So that vibration output from the motion is mini 
mized or reduced, as is the potential for resultant fatigue 
damage. Vibration reduction is further facilitated by the 
symmetrical relationship of input 100 and output 102 along 
a Sidewardly extending axis through rotational centers 96 of 
pinions 94. 

0027 FIG. 9 illustrates another alternative application 
for reversing drives 56, 98 of the present invention, wherein 
a single driving Sickle cutting knife 50 is Suitably recipro 
cally sidewardly movable by a wobble box 30 or other 
powers source. Knife 50 is connected by a first reversing 
transfer drive 56 or 98 to a driven sickle cutting knife 52, 
which, in turn, is connected in driving relation to an adjacent 
knife 52 by a second drive 56 or 98. In turn, the adjacent 
knife 52 is connected by another drive 56 or 98 to still 
another knife 52. In operation, sideward movement of knife 
50 by wobble box 30 to the right as shown by the rightmost 
arrow will cause sideward movement of the first knife 52 to 
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the left, which will simultaneously drive the third knife to 
the right, which, at the same time, will drive the fourth knife 
to the left. When knife 50 changes direction, the knives 52 
will also change direction. Because an even number of 
knifes 50 and 52 are provided, forces resulting from 
Sideward movement, acceleration, and deceleration thereof 
will be Substantially opposing as above, thus providing 
reduced vibration during operation compared to the use of a 
Single Sickle knife or multiple Sickle knives all moving in the 
Same Sideward or transverse direction. 

0028. Here, it should be noted that although drives 56 and 
98 are each shown including pair of pinions 94, each could 
likewise include as few as one pinion 94, or one or more 
additional pinions, as desired. For instance, for longer 
Sideward distances of travel of the knives, more pinions and 
even longer racks may be used. Conversely, for Shorter 
distances of travel, as few as one pinion and correspondingly 
Shorter length racks can be used. It should also be noted that 
it is contemplated to locate the reversing transfer drives of 
the invention at other locations on a header Such as header 
12, Such as more rearwardly on or in the header, with 
connection to the respective knives by longer forwardly to 
rearwardly extending elements Such as longer arms 104 and 
106, linkages or the like. The drives can also be extend 
upwardly from pan 18 by a greater extent than depicted here, 
although this is not preferred, as the possibility of undesir 
ably interfering with crop induction may increase. Still 
further, although in each of the instances Set forth above 
adjacent longitudinally endmost ones of the knife sections of 
the Sickle knives are depicted as overlapping to achieve a 
center cutting capability, other arrangements Such as mount 
ing all or the adjacent end of one of the Sickle knives slightly 
lower than the other to achieve an overlap could be used. 
0029. It will be understood that changes in the details, 
materials, Steps, and arrangements of parts which have been 
described and illustrated to explain the nature of the inven 
tion will occur to and may be made by those skilled in the 
art upon a reading of this disclosure within the principles and 
Scope of the invention. The foregoing description illustrates 
the preferred embodiment of the invention; however, con 
cepts, as based upon the description, may be employed in 
other embodiments without departing from the Scope of the 
invention. Accordingly, the following claims are intended to 
protect the invention broadly as well as in the Specific form 
shown. 

1. A drive for transferring sideward motion from a first 
elongate Sickle cutting knife on a header of an agricultural 
combine to a Second elongate Sickle knife on the header, the 
Sickle knives being mounted in Substantially longitudinally 
aligned relation along a Sidewardly extending forward por 
tion of the header for sideward motion relative thereto, the 
drive comprising: 

a double rack and pinion arrangement including at least 
one pinion mounted at a fixed location on the forward 
portion of the header, a first Sidewardly extending rack 
connected to the first sickle knife for sideward move 
ment there with enmeshed with the pinion, and a Second 
Sidewardly extending rack connected to the Second 
sickle knife for Sideward movement therewith 
enmeshed with the pinion opposite the first rack, Such 
that when the first sickle knife is moved reciprocally 
sidewardly relative to the header, the first rack will 
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move correspondingly reciprocally Sidewardly to recip 
rocally rotate the pinion So as to reciprocally 
Sidewardly move the Second rack and the Second Sickle 
knife oppositely to the reciprocal Sideward movement 
of the first rack and the first sickle knife. 

2. The drive of claim 1, wherein the first rack is connected 
to the first Sickle knife by an elongate Sidewardly extending 
first element and the Second rack is connected to the Second 
Sickle knife by an elongate Sidewardly extending Second 
element, the first and Second elements being Substantially 
longitudinally aligned. 

3. The drive of claim 2, wherein the drive is contained in 
a Sidewardly extending housing and the racks are Supported, 
respectively, for Side to Side movement within the housing 
by linear bearings. 

4. The drive of claim 1, wherein the drive is contained in 
a housing disposed at least partially above the Sickle knives 
and the racks are connected to the knives, respectively, by 
elements which extend through openings in a bottom of the 
housing. 

5. The drive of claim 1, wherein the sickle knives include 
longitudinal ends disposed one above the other for relative 
reciprocal movement. 

6. The drive of claim 1, comprising two of the pinions. 
7. A reversing transfer drive for an elongate driven Sickle 

knife extending in end-to-end relation to an elongate driving 
Sickle knife for reciprocally driving the driven Sickle knife 
transversely along a forward end of a header of an agricul 
tural combine as the driving sickle knife is reciprocally 
driven by a power Source connected thereto transversely 
along the forward end of the header, for Severing crops to be 
inducted by the header as the combine is moved forwardly 
over a field, the reversing transfer drive comprising: 

a double rack and pinion arrangement including Spaced 
transversely extending driving and driven racks 
enmeshed with at least one pinion gear Supported for 
rotation in the Space between the rackS Such that 
movement in a first transverse direction of the driving 
rack will rotate the pinion gear So as to move the driven 
rack in a Second transverse direction opposite the first 
transverse direction, and elements connecting the driv 
ing and the driven racks to the driving and driven Sickle 
knives, respectively. 

8. The drive of claim 7, wherein the driving rack is 
connected to the driving Sickle knife by an elongate 
Sidewardly extending input and the driven rack is connected 
to the driven Sickle knife by an elongate Sidewardly extend 
ing output, the input and the output being Substantially 
longitudinally aligned. 

9. The drive of claim 8, wherein the drive is contained in 
a Sidewardly extending housing and the racks are Supported, 
respectively, for Side to Side movement within the housing 
by linear bearings. 

10. The drive of claim 7, wherein the drive is contained 
in a housing disposed at least partially above the driving and 
driven Sickle knives and the driving and driven racks are 
connected to the driving and driven knives, respectively, by 
Said elements which extend through openings in a bottom of 
the housing. 

11. The drive of claim 7, wherein the sickle knives include 
longitudinal ends disposed one above the other for relative 
reciprocal movement. 

12. The drive of claim 7, comprising two of the pinions. 
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13. Sickle apparatus for a forward end of a header for an 
agricultural combine, comprising: 

an elongate first Sickle knife extending Sidewardly along 
a first portion of the forward end of the header for 
reciprocal Sideward movement there along; 

an elongate Second Sickle knife extending Sidewardly 
along a Second portion of the forward end of the header 
for reciprocal Sideward movement there along in Sub 
Stantially longitudinally aligned end-to-end relation to 
the first knife; and 

a reversing transfer drive including a double rack and 
pinion arrangement including Spaced Sidewardly 
extending first and Second racks and at least one pinion 
Supported for rotation between the racks and enmeshed 
therewith Such that movement in a first sideward direc 
tion of the first rack will rotate the pinion So as to move 
the Second rack in a Second Sideward direction opposite 
the first Sideward direction, and elements connecting 
the first and Second racks to the first and Second Sickle 
knives, respectively. 
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14. The apparatus of claim 13, wherein the first rack is 
connected to the first Sickle knife by an elongate Sidewardly 
extending input and the Second rack is connected to the 
Second Sickle knife by an elongate Sidewardly extending 
output, the input and the output being Substantially longi 
tudinally aligned. 

15. The apparatus of claim 14, wherein the drive is 
contained in a Sidewardly extending housing and the racks 
are Supported, respectively, for Side to Side movement within 
the housing by linear bearings. 

16. The drive of claim 13, wherein the drive is contained 
in a housing disposed at least partially above the Sickle 
knives and the first and Second racks are connected to the 
first and Second knives, respectively, by Said elements which 
extend through openings in a bottom of the housing. 

17. The drive of claim 13, wherein the sickle knives 
include longitudinal ends disposed one above the other for 
relative reciprocal movement. 

18. The drive of claim 13, comprising two of the pinions. 

k k k k k 


