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(57) Abrege/Abstract:
A knife drive assembly tor use Iin a harvesting header reel. The knife drive Is mounted neat the center line of the cutting table of the

header. Mechanical power from the power unit behind the header (typically the combine power output shaft) is directly and shortly
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(57) Abrege(suite)/Abstract(continued):

translated tor application to two cutter blades in the cutter bar at the front of the cutter table. Movement of the two knives with this
apparatus Is fully synchronized and 180 degrees out of phase, to maximize effectiveness and minimize vibration of the header. The
complete drive assembly Is replaceable as a single component, allowing for rapid repair and manufacture, and the size and weight
of the unitary assembly represents a significant weight and balance advantage over the prior art.
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Abstract

A knite drive assembly tor use in a harvesting header reel.
The knife drive ig mounted near the center line of the

cutting table of the header. Mechanical power from the

power unlt behlind the header (typically the combine power

output shatt) 1s&s directlv and shortlyv translated tor
appllcation to two cutter blades in the cutter bar at the
front of the cutter table. Movement of the two bnives with
Chils apparatus 1s fully synchronized and 180 degrees out ot

phase, Lo maxlimize =effectiveness and minimize vibration of

1

the header. The complete drive assemblv i1s replaceable as
a single component, allowing for rapid repair and
manutacture, and the =s1ze and welght of the unitarvy
assempbly represents a slignifilicant welght and balance

advantage over the prior art.
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This invention is in the field of harvesting equipment, and
in particular related o the drive assemblies which are used
to actuate the cutter bars on crop material harvesting or

cutting headers.

BACKGROUND :

Tt is lnown in the field of crop harvesting egulpnment to
employ harvesting headers to cut crops for varlous
purposes, such as for windrowing or swathing, or for the

feeding of a comblne harvester.

At the Tfront of a combine harvester or a swather 1s tThe
portion referred to as the header. A typical header 13
equipped with a cutter bar, and a conveyor deck or surface
behind the cutter bar onto which cut crop material will

f4211 for direction Lo a windrow discharge or Into the
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combine. The header also typlcally includes a bat reel,
which 1s typically a resel shaft mounted between 2

rotational mounts at either end of the header with 4

(D
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T
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.
D
.
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g
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rotational powver driv tn Jather standilng

crop material into the cutter bar and onto the table.

A5 headers of increasing width are manufactured, there are
a numbher of manutfacturing parameters or limlitatlons wlth
respect to the reel bats which limit the abllity to eirtend

the length or harvesting width of the header. Cne ©f these

is the weiaght and complezity of the mechanlcal power system
nused to actuate the cutter knife as width is increased. In

prior art headers, the knife is typically driven by elther
a hvdraulic or mechanical drive which translates power fron
the center of the header tou an outer end of the header, at
which point reciprocating motion is applied to cause the
cutter knife to move back and forth in its guide and cut
crop material encountered. One of the issues with thils
approach is that, whether hydraulics or mechanlical power
qre uced to drive the knife, the addition of an
reciprocating drive mechanism at an end of the header
results in the addition of significant outboard welght To
the header, cauging balance isgsues. Asg well, beyond

hbalance, the necessaryv components to these drives add
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significant weight to the header as well. Findling a way To

minimizs the weight of the knife drive components 1in a

=)
S
H

vesting header reel as much as possible would be

Translating rotational power from the comblne or other
power unit, or even providing hydraulic power, to a knlle
Arive which is located at one or both ends of header table,
results in significant mechanical complexity in the

construction and maintenance of the knife power drive.

Beyond the sheer number of parts which can be 1nvolved 1n
the construction and maintenance of =such a drive, 1t can be
difficult to perform in field service on this type of the
unit given the sheer nunber of parts that can be regulred
and even potentially the complezity created by the number
~f tools heeded to fit it or repair 1t. If there was a way
to come up with an approach to the drive of the nice on a
harvesting header which minimize the number of parts, for
repair purposes or otherwise, 1t is believed that thils
vould be well received in the industry as a meang ol

streamlining repair and maximizing header and harvesting

uctime in the field.
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Another limitation of the efflcacy of the knife drives used
in harvesting header desligng 1n the prior art 1s the i1ssues
of vibration as the header 1s operated. Farticularly 1n &
knite drive that drives the knifte along the entlire wldth of
the header from a single drive polnt at the end of tThe

header, there can be significant vibration of the header

.l

and through the entire comblner harvesting unit as LChat
knife operates. It there were a way to minhlimlze Vvibratilion
of the header that would maximize the efficlency of the

unit as well as the opsrator comfort or deslre to use this

ven 1n other

[7]

tpe of a header and knite drive deslqgn.
center drive solutions which have been tried 1n the prlor
art, with the drive components mounted closer to the
centerline of the harvesting header, vibratlon has bsen an

1s811e .

One of the other issues that are associated with different
tpes of knife drives tried in the field to dats has been the
issue of the interruption or interference with an otherwilsse
streamlined or low profile at fThe cutter bar on the header,
which impedes the efficacy of the header overall and can
interfere with crop flow. Typical Center Drive solutions for

the cutter bars and knives in a harvesting header are elther

flush on the bottom of the cutter bar and the drive components
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protrude on top, or they are flush in the top of the cutter

war with drive components protruding out the bottom. Both of
these posgssibillitles create a compromlsing performance ag well
as 1n the mechanical desliqn of a header table. If there were
a way Lo desldgn a knife drive for use on a harvesting headex
table which resulted 1in a sufficlently low profile at the
ciutter bar to allow for normal or low skid plate proifiles
Linder the cutter par, thls would allow for the knhife to be
poslitioned as low as possible to perform near the ground. Any

nonconformity or significant height 1n the area of The draper

deck and the cutting bar will act as a barrler to crop flow.

Other center knife drives featuring gearbovy that 1s wilide and
deep, resulting 1In addition to 1mpact on crop flow and

performance, 1in a restriction on the ability to allow other

cutter bar features. For elample some obther harvestlng

headers 1ncluding those manufactured by the appiicant have on
occasion included rocl traps another simllar features and the

abilitv to include these features near the cutter bar on 4

harvecsting header where a conventional center knite drive 18
used 1is limited, due to the space consumed by the drilve

components.
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SUMMARY OF THE INVENTION:

The present invention deals with a number of limitations 1in
the prior art around center kriite drives on harvesting
headers. It results in a unlitary knife drive assembly vwhich
can be easily installed or replaced on a harvesting header,
minimizZing maintenance recdqulrements and tTime, as well as

having signiticant pertormance advantages for the header.

The unitary lnife drive assembly of the present 1Inventlon 1s
a knite drive which is mounted near the centerline harvesting

header and translates rotarv drive power from an input shatt

to reciprocating motion to be applied to two bifurcated knife
sections along the cutter bar at the front of the header. A
drive paddle is provided which extends beneath the draper
tabhle of the header, and the drive arm evtends pivotably
upward from the rearward end of the paddle towards the drive
pulley which can be attached to the rotational power source.

A lett and right eccentric are attached through a bearing and

abhout a chaft along with a driven pulley near the rearwvard
end of the drive paddle. Rotational force 1s provided from

the drive pullev to the driven pullev by a drive belt.
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The left and right eccentrics are configured such that a left
and right push rod attached to them provides =gual and
opposite pushing motion to the left and right push rode. The
lett or right push rods eitend forward along the drive paddle
to the knife eand area of the drive, where they will exert
thelr pushling and pulling force upon left and right bell
cranks, contligured to provide back—and=-Iforth motion when
attached to the blfurcated knltfe sections. Movement of the
majority of the components of This knife drive assemply to
the rear of the header reduces the way, cutter bar as well as
allows for a minimlizZed low=protile of Che cutter bar, allowing
tor the cutter bar to operate as close as possible to the

ground and for crop material to flow over the cutter onto the

draper.

Fy use of the unitary construction such as described hereln,
the manufacturer as well as 1nstallation of the knife drive
assembly is simplified. A relatively small amount of hardware
is reguired to mount this knite drive assembly, attach 1t To
the respective bifurcated knife sectionsgs and engage the input

rotation source.

In addition to a knife drive asgsembly for a harvesting header,

there is alsn disclosed harvesting header 1including the

—
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unitary knife drive assembly in accordance with the remainder
of The present 1Invention. Using the knife drive assembly of
Che present 1nvention which 1s mounted near the centerline
header, 1n conjunctlon wilth the blfurcated knife described
hereln, results 1In a harvesting header that has undesirable
low profile along the cutter bar, minimized welght at the
nultslde edges oif the header, and milnimize vibration 1n
operatlion by virtue of the fanct that the two blfurcated blade

sections move equally opposite directions at the same tilime.

BRIEF DESCRIPTION OF THE DRAWINGS:

While the 1nvention 1s clalimed 1n the concluding portions
hereot, preferred embodinments are orovidsad 1in the
accompanying detailed description which may be oest
understond 1in conjunctien with the accompanving dlagrams
where like parts In each of the several diagrams are labeled
with like numerals, and where:

Figqure 1 is a perspective view of a harvesting headel

from a prior art patent, for the purpose of demonstrating

the general area of idnstallation of prior art lknire

drives versus that ot the present 1lnvention;
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Figure 2 18 a prior art embodlment of an end knife drive
1rn & harvesting header, extracted from US Patent 7835671

for demnnstratLlve purposes;

Figure 2 15 a schematic view from the top of a harvesting

headelr deploving a knhlfe drive 1In accordance wilth one

embodliment of the

-ty
@
J
(D

Figure 4 1s a perspective view ©

present inventlon;

Figure & 15 a top perspective view of the embodiment of

Figure 4; and

Fiqure % 1s a simplified side view of tThe embodiment of

Figure 4.

DETAILED DESCRIPTION OF THE INVENTION:

following discussion provides many eXample embodlments of

inventlive scubject matter. Although each embodiment

sents a asindale combination of inventive elements, the
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inventive subject matter 1s consldered to include all

possible combinations of The disclosed slements.

Harvesting headers, as outlined elsewhere herein and
understood to those skilled 1n the art of crop harvesting
technology are the cutting face attachment which 1s Typilically
used with a combine harvester or the 1llke. The header
typically 1lncludes a reel rotatably mounted approllmately
perpendicular teo the working direction of travel of the
implement, which will when rotated feed crop material from
the field into a cutter bar mounted along the tront of the
header, and once 1t passes over the cutter pbar and 1s cut,
deposit that cut crop material into an auger or onto a draper
conveyor which will feed 1t elither to a discharge 1n the case

o~

of the swather or windrowing machine, or 1nto tThe throat of

a combine harvester etc. Figure 1 1s a prior art figure from

a prior patent, included for the purpose of demonstrating

(D
O
(0
r_t_
DY
(U
DY
(D
[y
1
(T
s
-
)
U]
)
s
(D
—
W]
r_.r.
|_J -
()
i
Y,
p—
T
4
B
Ay
-
(L,

whers the center lin

concept ig found. In that Figure, center line CL 1s shown.

Figure 2 demonstrates a prior art end drive for a knife 1n a

header — this is included simply to demonstrate the mechanical

complevity of many of the prior art drives which will be
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overcome by The simplicity and mechanical advantage of the

present i1nvention.

General i1nventive conceEt:

One otf the key elements ol Lhe present invention is the fact
that the knite drive assembly of the present 1lnventLlon cah be
installed on the harvesting header as a unitary component.
Manufacture of a unitary component Fnife drive, 1In addition
to the other technircal beneflfts outllned hereln, will allow
tor silgnitficant advantades 1nh Terms of the effliclency ot
repalr of the header 1n the field 1f there 15 ever a fallure
or problem with the knife drive. The knife drive can be
removed and replaced with a minimum amount of tools and time,
anhd replaced with another unitary knife drive assembly, and

subsequently repalred for another “hot swap” replacement

operation into a header 1f reqguired.

By virtue ot the fact that the knife drive assemicly oi the
present invention i1s a single assembly, 1t provides I[or ease
of manufacture, set up and rigidity of the Jdesign. This 1is
not typical in current unite in the industryv. Normally and 1n

the prior art, components of the knife driver located an
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varving in different parts of the table and are connected by
varlous power transmisslion deviced [hydraullc or mechanical]
to the power source on the combine feet house — Lyplcally an
output shatt. Our new uniflied deslgn minimlzZes weldght,
minimizes complevity and treduces powetr losses due  to
distributed power transmlisslion area WwWe concelve connectling
our unitfied mechanlical element directly Lo the comblne outpub
shatt which wil1ll result 1n slignificant manutacturing
improvements and simplification as well as slignifilcantly

reducing the possibility of distributed power transmlission

loss.

Center mounted drive:

The unitary knife drive assembly of the present i1nventlon 1is

intended for mounting nhear the centerline of a harvesting

headsr, such that it can be directly connected to avallable
rotational power trom the combine power unit with a minimum

of additional mechanical componente. This neow £51ygn

—

minimizes the overall weight of the header by minimiziling

additional mechanical components and the connection of the
'nife drive, minimizes the complexsity of the Fknlfe drive

itself as well as redices power losses on the overall unlt
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due to distributed power tranamlssion i1ssues. Mounting of the
nife drive of the present 1nvention in prozimity to the
centerline of the harvestling header, resulfting 1in welght

minimizZation and minimlizZed distributed power loss, 1s one of

the first major ben=sflts of the present design.

Ry locatling the bnifte drive 1n clase proxsimity Lo The combine
power output shatt, we eliminate or mlhimize the need for
additional mechanical drivetrain to drive the knife on the
header. This allows Tthe lnife to be directly driven from the
combine  output shatt, with no other adadiltional power
transmission elements whilich minimlizes friction losses and

power loss on the comblne.

Central mounting of the knife drive assenmbly algso moves the
drive assembly i1tself which can be somewhat welghty or heavy
closer to the center of the table and the combine whilch
provides for enhanced performance and less negatlve Klnetlc
mass impact on the table. Many of the prior art systems have
the knitfe drive mounted at the left or right eutremities ot
the table in line with the cutter bar at the furthest forwara
position. The heavy mass of these knife drives combined with
those extreme distal locations regsults 1n a4 negative lmpact

on the moblility of The table and adds unnecessary sLresses LO
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the frame of the header which must be reinforced further to
carry this mass. Overall this results in adding to the total
seight of the header in the table - weight 1s minimized with
the knife drive being centrally located. There 15 even an
indirect benefit in minimizing the weight of the knlfe drive
assembly, insofar as by decreasing the overall weilght of the
header as well as the distal welghts at the ends of the table,
the decreased weight allows for additional gross welght

allowance to be used in potentially even manufacturing a wider

header.

Figure 3 1s a =chematic view of a harvesting header 3, wilth

32 bifurcated knife blade shown in two halves 1, 2 at the front

edge of the table thereof. The direction and strolke or travel

of the two knives 1, 2 1is shown at A and B. The center line

of the header is shown at CLl.

The general components of the knife drive assembly 4 of the
present invention which are shown include a drive paddle 11

which evtends beneath the draper table of the header, and a

drive arm 10 which evtends upward pivotally from the end of
the paddle 11, towards a drive pulley 5 which can be attached
to the rotational power source on the combine. There are shown

a2 lett and riaqht eccentric, & and 7, which are 1n turn

S——h
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connected to a left and a right push rod 8 and 9. The left
and right eccentrics © and 7 are connected via the left and
right push rods 8 and 9 to left and right ball jolints and
bell cranks at the tront end of the paddle 11, such that they
wlll exert teclpl Qcatihg hhorizontal movement on the Two
nives 1 and 2. The left and right push rods 8 and 8 will be
pivotally connected to the eccentrics & and 7 such tThat they

are 180° out of phase, and when the eccentrics on their shatft
are roftated, by virtue of the connection polnt of each of the
push rods to thelr respective eccentrlic, reclprocatling
movementt in opposite directlion, fully synchronizZed, will be

provided. For example, knife 1 will reciprocally move towards

the outer end of the header at the same time that knife 7

moves towards the opposite end of the header. Ensuring that
the knives traveling egual and opposite directions at all
times 1s one of the key technical beneflits of tThe present

invention.

The embodiment shown in Figure 3 1s presented in such a way
in the drawing that it would be connected toe the leit-hand
side of the combine power unit, facing forward from the
combine operateor position. This 1s shown for demonstratlve

purposes — 1t is as likely that in mosgt casges the lnife drive

assembly would be connected to the right-hand side of the
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combline power unit but 1t will be understood that reflective
manufacturs of the Fknife drive asgsembly of the present
invention for attachment to eifther the right-hander left-hand
s1de of the comblne or other power unilt 1s within the scope

of the present lnvention will be understood by those skilled

1n the art of mechanical production.

Dual knives:

One of the key prlor art lastes whlch was deslred to be
addressed bv the creatlon of the present drive assembly was
to minimize vibratlon caused by the reclprocal movement of
the lFnife o©on a harvesting header. The present 1nvention
accomplishes the minimizing addition of vibratlion by
providing two fully svnchronized reclprocal drives for
connection to two khives extending in either direction from
the point of drive attachment nsar the centerline of the
harvesting header out thelr respective ends of the header
table. By providing two fully synchronized reciprocal driveg
which are 120° out of phase, vibration of the knives from
their reciprocal movement 1s reduced to a minlmum. The
cooperation of a dual synchreonized reciprocal drive with =

hifurcated knife, wherebv each halt of the biturcated knitfe
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will move reclprocally 1In  synchronized, out of phase,
movement as 1t 18 driven 1s erplicitly contemplated to
comprige dan aspect of the present Invention. Bevond jJust the
inltarv knife drive mechanlsm of the present invention, the
overall concegt of a dual svnchronized reciprocal drive with
pifurcated knife halves, which 1s directly mechanically
driven by a mechanlical drive 1n accordanhce with the remainder

of the present 1nvention 1 elplicitly contemplated within

the scope of the present 1nvention.

The knite on a harvestlng header may not be divided perfectly
in halt, since 1t 1s evplicitly contemplated that the knilife
drive assembly of the present i1nvention would be mounted 1n
proxlmity but To one side of the centerline of the header,
erftending forward from the rear of the header approzximately
parallel to the centerline and approilimately perpendicular to
the orientation and direction of travel of the header.
However, by bifurcating the knife near the centerline of the
header such that it is divided approzimately in half even 1t
not pertectly in half, provision orf two bitfturcated knives ot
generally the same size will still result 1n the desired
vibration minimization. HMinimizing the vibration of the

device and the knife is accomplished by ensuring that the Two

knives travel in equal and opposite directions at all times.
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Unified mechanical element:

One of the primary beneflits which 1s contemplated with respect
to the present invention, 1n addition to the enhanced Fnife
hehiavior which 1s achieved from the hifurcated knite blade
operating in «—onjunctlion with the knife drive assembly, 15
the fact that the Kknife drive assembly of the present
invention can be manufactured in a reasonably streamlined and
unitarv component form which can be easlly 1nstalled or
swapped on the device. As 18 stressed and outlined throughout
this application, the fact that the knlfe drive svstem of the
present invention is manufactured in a reasocnably compact and
casgily dinstalled single component array, represents  a

significant mechanical enhancement over prior art desldns.

Referring to Figures 4, 5 and 6 there is shown one ewmbodiment
Of the knife drive assenbly 4 of the present invention. Thers

is shown a drive paddle 11 which comprigses the front half ol

the drive structure and ensures a consistent geometry of the

drive package from the rotational power input to the knife

head. In a flex table application, the drive paddle 11 will

be pivoting structure underneath the draper deck ana the
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connection polnt for the floating cutter bar. The drive paddle
Ll ¢van be manufactured 1n different lengths to fit different
header tables, but ags the drive paddle 11 is moeditfied in
length, the left and riqght push rods 8, U will zlso need to

be modified 1n length.

The drive paddle 11 1s connected to a drive arm 10. The drive
arm 10 1s mounted To & bearing block for Che encentrics at
the rear of the drive paddle 11 and has a pivot point 12 and
a locking pln 13. The pivot polnt 12 and the locking pin 13
allow for adjustment during 1nstallatlion of the unitary knife
drive assembly 4, to move the drive arm 10 in tThe wvarious
poslitlons as dictated bv the location of the host comblhne
output shaft. Attached at the rear end 1- of the drive arm 10

1s a drive pulley &, and belt tegnsionegr 16 which will allow

for the tensioning of the drive belt 17 once the overall drive

assembly 4 1s mounted and approprlately positiocned.

The drive pulle; b5 is coupled to the combline output shatt -

tpically the right-hand output zhaft iIn the embodiments

shown. The drive pulley 5 is sized in diameter as regulred To
achieve the correct knife speed in comparison or ratio to the
combine input shaft gpeed. The drive pulley 5 engageg, by way

of a drive belt 17, a driven pulley 18 which is mounted with
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the Jleft and right hand eccentrlcs described below and
results, when rotational forces applised by the input =shaft,
in translation oif rotational force trom the drive pulley 5

throuagh the belt 17 tn the driven pulleyv 18.

Near the pivoting polnt of attachment of the drive arm numbetr
10 to the drive paddle 11 1s mounted a bearing throuagh which
the eccentrics and the driven pulley 18 can be connected. As
shown in the Figures, the driven pulley 1% 1is co-mounted,
geometrically inside vyour closer to the drive arm 10, to a
right eccentric 6. The right eccentric, as will be uUnderstood
to those skilled in the art of mechanical dezignh, 1z a round
dear or the like with the rotational attachment polnt to whilch
an ditem can be rotatably attached for the delivery of
reciprocating motion as the eccentric 6 ig rotated. The right
eccentric 6 and the driven pulley 18 would need to be mounted
such that the drive belt 17 did not inhibit the rotation of
the right =scecentric & or movement of the attached right push
rod, and vice versa. Attached on the opposite slde ot the
drive arm 10, coavially with the driven pulley 18 and fthe

right eccentric 6 is a left eccentric /.

Attached o the right eccentric 6 is a right push rod 8 which

e:tends forward along the length of the drive paddle 11
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towards the knife head attached thereto. Similarly attached
to the left eccentric /7 1s a left push rod ¢ which again
eztends forward along the length of the drive paddle 11
towards the knlfe head thereot. In the embodiment showrn, the
right and left push rods 8, 9 are actually attached directly
to thelr respective eccentrics by way of a2 right connecting
rod 20 and a left connectlng rod 21. These connectlng rods
corinect directlv Lo the journal on the eccentric 1n dquestlion
to provide a stable point of rotation on one end and a fizing
polnt for the respective push rod on the other end. It can be
seen that The paddle 11 provlides a retalner of sorts for the

right and left push rods &, 9, as they are each moved by the

respectlve eccentrilics.

tenerally speaking a2t the distal end of the drive paddle 11,

ny

there is shown a knife head 22 which 1s generally speaklng

the portion of the overall drive assemblv 4 which connects fto
the bifurcated bnife portions. As can be seen, the right push
rod 8 is counnected to a right bell crank 23 on the knite head

-

qresy 272. The kbell crank converts the fore and att motion ot

the right push rod 8 into a left/right motlon at the knife

head. In the embodiment shown it would piveot on cartridge

beuarings. Similarly, *the left push rod mine is connected o

a left bell crank 24 on the knife head area 22, vhich will
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conveatrt the fore and aft motion of the left push rod 9 1into
a left/right motion at the knife head. As outlinsd elsevhers
hereln, The eccentrics o, 7 will be aligned in relation to
each other and attached to thelr respectlive push rods 8, % in
such a wav that the left/right motion at the left bell crank
24 will be approkimately egqual and opposits to the left/right

motion at the riaght bell crank 23.

The right bell crank 23 will be connected to a right-hand
bifurcated knife section, and the left bell cranlk 24 will be

~ornnected to a3 left—-hand bifurcated knlite sectClon. The

preclse means a connection of those cranks or simllar motilon

(D

conversion apparatus to the bifurcated knife sectlions will be

understood bv those siillled 1n the art.

Dependent upon the size of the drive pulley &, more or less
adjustment may be required to put the required tension on the
drive b=lt 17. One size of drive belt 17 can be used for all
applications so the range ot adjustment of this belt tensioner

is guite wide. If it wage alternatively degired to use pbelts

that were closer in size to the combination of pulleys etc.,
changing the drive belt 17 could also result 1n the functlional

need for lesg ability to tension the belt 17.
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anchronized drive of two knives:

As 15 nutlined elasewhere herein, bhifurcating the knife on the
harvesting header 1nto two sectlions of similar length, and
consistently applying equal and opposite reciprocal movement
to each of those two knife sections, 1s a key element of the
present 1nvention. Translation and transmission of eccentric
movement, 1=20° out of phase, to the two knife sections from
the rear of the table, can be done 1n a number of different
ways bv those skillled 1n the art of mechanlcal desidgn and 1t
willl be understood that all such modifications or difterent
approaches to achleving the same objectlive will be understood

b7 those skilled in the art to be within the scope of the

present invention.

Weight distribution:

The Knire drive ascembly ot Che present invention
accomplishes an advantage 1in the welght distribution of a
completed or assembled harvesting header over the prior art,
insotfar ag the mounting of the knite drive assembly which 1s

unitaryv and simpler, resulting in less welght to beqgin with,
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15 mounted relatively close to the centerline of the
harvesting header which results 1n lesg welght to throw the
header otff balance or resultling 1In additional tTorsional
stress on the mounting hardware of tThe harvesting header to
the comblne or power unit. A knife drive assembly such as 1s
disclos=d herein, mounted in proximity to the centerline of
a harvesting header and providing opposed reclprocal movement
to a bilturcated knife at the tftront of the header table,
insofar as the weight of the overall harvesting header 1s
reduced and the distal welight at the ends of the harvesting
header 1= also rediuced, 158 evplicitly contemplated to

represent a technical beneflit over the current state-—-of-the-

art.

In addition to reducing the welght of the header at the distal
ends of the table, bv moving the heavier components of the
knife drive system in the present invention to the rear of
the tables, the weight of the drive system at the cutter par
is reduced which gain also represents a benetilt over the prior

art decigne even including prior art center drive desldns

with gearboxes or the like.

Single Eart knife sEeed adjustment:
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One of the issuss which negeds to be addressed in terms of the
manutfacturer of thilis Lype of an apparatus 1lsg Lo provide o
knife drive which allows for optimizZing the knite speed across
a Wwlde range of applications. For example on different
combines, the output shaft to which za knife drive mignt be
mechanically connected, or conriected by a belt for the
transmlission of rotatlional power, might have different olltput
shaft speed. Providing a center mounted knife drive assembly
which allowed for the accommodation of varying output shaft
speeds without the need to sligniticantly alter the knlte drive
ascsembly 1tself would be another =ilgniticant technical
advantage. In this particular case, The drive pulley & can be
changed — varied in diamneter — according to the commen ocutput
shaft speed, in order to accompllish the desired gearing ratlio
and to achieve the desired knife speed. The primary drive
belt is not even envisioned to need to be changed, but could
be tensioned or lcoosened the reguired amount to accommnodate
the variation in the diameter of the drive pulley. As will
alco be understood to thoge gkilled in the art there could
also be a drive arm adjustment provided that would allow for
modification or positioning of the drive pulley in an optimal

location for best alignment with the comblne output shatt. By

providing a drive arm adjustment device such as thils, 1n
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conjunction with the belt tensioner and other related
components, results 1n the ability to provide an angle

e

adjustment to tThe positioning of the drive pullev for optimal

alignment with the comblne output shatt without the need to

change anvy parts.

Low Erofile at cutter bar:

One of the additional key kenefits of the present Invention
15 that the krnlfe drive assembly of the present 1nventlon
when deployved on elther a rigilid or a ftlevy table does not
interfere with crop flow through and over the knife onto the

drap=r. With a wvery low profile at the cutter bar, the

presaent invention allows for a normal s)id plate proflle under
the cutter bar which means the knife i1tself can be poslitloned
as low as possible to the ground to perform at or near the

ground in fle:z cutting mode. In addition to being deployable

very clouse to the ground by virtue of the low skid plate
profile, the knife drive of the precent invention also allows
for a low protfile above the cutter bar guards, lower than the
dtaper deck, which is needed to facllitate the crop fiow onto

the draper after cutting. The low protile at the cutter bar
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of the present invention can be seen 1n the embodiment shown

in Flgures 4 through 6.

n

Floating assemblz for flex table:

Mariv harvesting headers deploy what 18 reterred to as a flex
table deslign, 1n whilch portions of the draper deck or the
cutter bar float or flex to accommodate deviations in The
10 crop surface. The [Fnife drive assembly of the present
lnventlon could he manutactured to accommndate a flev table
design and in fact utlility of the present invention wlth a
flex taeble deslagn coupled with the low proflle provided at

the front of the draper deck and 1n relation to the cutter

1> bar 1s one of the key benefits to the present inventlon.

Reduced mass at distal ends of the header:

20 Sinnce the mechanical drive elementa for the knife are hbelny
moved into the center of the header table, The remalnadaer of

the mass and the end struts of the header can be reduced 1n

p =

width and masgg for optimal crop dividing periormance.

Relocation of the knitfe drive to the center of the table
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eliminates the recquirement for wide end struts on the headet
to encompass a drive assembly. [traditlonal wide end gstruts
carn be gseen att elements 16 and 18 of prior art Figure 1] A
narrow end strut reduces the Impact of the strut on the crop
outside the range of the cutting knives as less crop 1s
damaged as the structure 1s pushed through it. This Fknife
drive deziagn will allow for a header taple to nave Lhe
absolute minimum structural which requlired the end struts Lo

be reliable and stable.

Header with dual reciErocating knhife sections:

As outlined elsewhere herein, 1in addition to the knife drive

assembly of the present invention, for use in a harvesting
header, it 1s also explicitly contemplated that a completes
harvesting header which employees a center mounted low-
profile nife drive assenbly which provides fully
synichronized and 180° out ot phase movement of two biturcated
bnife sections, 1ia contemplated within the scope o The
present invention. Rotational force from tThe combine 1s
translated and applied to left and right eccentric gears, to
which are attached left and right pusghrods which 1n

conjuriction with a low=protile bell crank device attached £o
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the pblfurcated knife sections at the front of the header table
will result in the two knife sections traveling in egual and

oppwuslite directions.

The deployment of the knife drive assembly and dual
reclprocating knife sections 1n accordance with the present
lnventlon could be modliiled for lse on many different type of
harvesting header designs and 1t will be understood that all
such modifications to 1mplement the present invention 1in

those type of headers are all contemplated within the scope

of Tthe present invention would not be concelved to depart

from the general =scope and lntention hereot.
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FIGURE 4:
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