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Abstract

The feeder device located at the centre section of a front of a harvester. The feeder
device comprises one or more flights configured for improving operation of the feeder
device. The feeder device comprises a shaft including a plurality of flights. They extend
substantially along the entire length of the shaft and are arranged in a spaced apart
relationship with respect to each other. In this manner, a threaded-like formation defined
by the spaced apart arrangement of flights extends substantially along the entire length
of the shaft of the feeder device.
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Feeder Device
[0001] Intentionally left blank.

TECHNICAL FIELD
[0002] The present invention relates to material handling apparatus, in particular to an
apparatus for conveying a material produced during a harvesting operation into a harvester for

processing of the material produced during the harvesting operation.

[0003] The invention has been devised particularly, although not necessarily solely, in
relation to a crop gathering attachment for a harvester having a rotatable auger conveyor such

as a crop consolidating auger conveyor.

BACKGROUND ART

[0004] The following discussion of the background art is intended to facilitate an
understanding of the present invention only. The discussion is not an acknowledgement or
admission that any of the material referred to is or was part of the common general knowledge
as at the priority date of the application.

[0005] Agricultural harvesting machines comprise harvester fronts (also referred to as
'headers', 'draper fronts', 'auger fronts' or simply 'Front’) for collecting the crop material during
the harvesting process. The crop material includes grain and crop material residue such as
straw requiring separation. After the separation process, the grain is stored in a grain tank and
any crop material residue such as straw is typically returned to the ground through the rear of

the harvester.

[0006] Two commonly used types of header fronts are draper fronts (shown in Figure 1)

and auger fronts.

[0007] Typically, auger fronts include: (1) a cutting bar for cutting the crop material, (2) a
platform to receive the crop material cut by the cutting bar, the platform having the cutting bar
attached thereto and a rear opening (referred to from now on as feeder house opening) for
delivery of the harvested crop material into the harvester for separation thereof, (3) a reel
including a bat or finger assembly for picking up the cut crop material and letting the crop
material fall onto the auger during rotation of the reel,
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(4) an auger for conveying the crop material towards the center of the platform which
incorporates a feeder drum adjacent the feeder house opening for delivery of the
harvested crop material into the harvester during rotation of the feeder drum.

[0008] In contrast, draper fronts comprise "draper mats” which are effectively
conveyor belts which travel perpendicular to the motion of the harvester which deliver
the cut crop material from the cutter bar to the centre of the Front. The auger visible in
Fig 1 is an optional attachment referred to as a "cross auger” for draper fronts which
assists the movement of crop material in bulky crops like canola. Many draper fronts

however exist without this cross auger attachment.

[0009] Typically, draper fronts include: (1) a cutting bar for cutting the crop material,
(2) a platform to receive the crop material cut by the cutting bar, the platform having the
cutting bar attached thereto and a feeder house opening for delivery of the harvested
crop material into the harvester for processing thereof, (3) side draper mats for
conveying the crop material towards the center of the platform, (4) a reel including a bat
or finger assembly for picking up the cut crop material and letting the crop material fall
onto the draper mats during rotation of the reel, (5) a centre draper mat running parallel
to the motion of the harvester, or smooth surface located at or near the centre of the
platform for receiving the crop material from the side draper mats and conveying it
rearwards, and (8) a feeder drum located directly behind and in line with the centre mat
or smooth surface for receiving the crop material and adjacent the feeder house
opening for delivery of the harvested crop material into the harvester during rotation of

the feeder drum.

[0010] Figure 1 shows a harvester 10 having attached to its front section a header
front (also referred herein as Front) for cutting and delivering the crop material to the
threshing drum of the harvester 10. The Front shown in figure 1 is a draper front due to
incorporating side conveyors for conveying the crop material to the centre of the header

front.

[0011] As shown in figure 1, Fronts are located at the front of a harvester. Fronts,
during operation of the harvester, cut the crop material and deliver the crop material to
the threshing drum for separating the crop material residue from the grain. Delivery of
the harvested crop material is done through a conveyor that moves the crop material
from the Front to the threshing drum; for this, the front comprises an opening (referred
to as the feeder house opening) in communication with the conveyor to allow the crop
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material to be moved from the front into a conveyor for delivery to the threshing drum;
typically, the feeder house opening is located at or near to the centre location of the
front. As mentioned before, a feeder house opening typically located at a centre
location of the platform permits the crop material to be moved from the platform into the
conveyor for delivery of the crop material to the threshing drum. The fact that the feeder
house opening is located at or near a centre location requires movement of the crop
material towards the centre of the platform; movement of the crop material to the centre
is accomplished via the auger or draper mats that during rotation thereof, move the crop
material from the outer sections of the platform to the centre section of the platform for
movement through the feeder house opening of the platform.

[0012] Movement of the crop material through the feeder house opening is
facilitated by a feeder drum which consolidates the crop material and transports it in a
rearwards direction through the feeder house opening. This particular feeder drum (also
referred to as crop material consolidating auger conveyor) during rotation thereof
causes the crop material to move into the feeder house opening for delivery to the
threshing drum. Rotation of the auger or the draper mats (as applicable) conveys the

crop material towards the center of the platform and in particular into the feeder drum.

[0013] Feeder drums of conventional harvester fronts are adapted to consolidate
the crop material at the central region of the front and to convey the crop material
through the feeder house opening for processing. Typically, feeder drums include a
retractable fingers assembly that aid in the process of moving the crop material through
the opening; cyclical extension and retraction of the fingers occurs via a crankshaft
adapted to adjust the timing of the finger retraction during rotation of the feeder drum. In
conventional feeder drums the fingers are located in the center area of the feeder drum.
Also, conventional feeder drums include helical flanges (referred to also as flights) at

each end of the ends of the conventional drum.

[0014] Conventional feeder drums are defined by a drum having: a centre section

and helical flanges defining an auger structure at each end of the drum.

[0015] The centre section includes exclusively a plurality of retractable fingers
arranged in a spaced apart relationship with respect to each other defining rows of
fingers; the rows of fingers surround exclusively the center section of the tube of the

feeder drum,
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[0016] The helical flanges are attached at each end of the tube of the feeder drum;
these helical flanges fully surround exclusively the ends of the drum and extend inward
from the outer edges of the drum to a specific distance to leave the centre section free
of helical flanges. The centre section of the drum comprises openings for permitting the
fingers to be selectively displaced between the retracted condition (when the fingers are
located within the drum) and an extended condition (when the fingers are located

exterior to the drum).

[0017] Conventional drums typically comprise a relative large quantity of flighting
arranged relative close to each other on both sides of the drum. This particular
arrangement of closely packed flights defines a "smooth" surface that fails to "grab" the
crop material and pull the crop material through the feeder house opening.

[0018] Further, conventional feeder drums include several other drawbacks:

[0019] One of these drawbacks is blocking and jamming of the crop material at the
feeder drum impeding delivery of the crop material to the threshing drum — this is
particularly true when harvesting crops that have a high bulk of valume in relation to

their weight, such as canola, lupins, peas and beans.

[0020] Another drawback is related to the retractable fingers that are selectively
displaced between a contracted condition and an extended condition with respect to the
drum. Conventional drums either (1) offer no adjustment of the finger timing, or (2) the
adjustment is only possible within a narrow rotational range with a number of finite
positions available. This drawback makes it difficult or even impossible for the operator
to adjust the finger timing. Not properly timing the fingers may result in the crop material
to undergo “repeating” to be will explained below.

[0021] Conventional drums suffer from a process referred to as "repeating"” of crop
material. This “repeating” process is typically caused by crop material that rests on the
floor located under the conventional feeder drums. The crop material builds up on the

floor during the harvesting process forming a stack of crop material that rests on the

floor in a substantially stationary condition

[0022] The cause that the repeating process occurs is that at the location below the
centre of the feeder drum, the crop material that rests on the floor under the feeder
drum solely relies on the retractable fingers to be engaged and moved tangentially to
deliver the crop material into the feeder house opening.
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[0023] Further, the retractable fingers transport the crop material by engaging long
pieces of intertwined crop material to which the grain is typically attached; however,
under specific conditions, partly processed grain and other fine crop material (typically
referred to as "thrashed") may buildup on the floor under the feeder drum, which the
fingers, by nature of their intermittent placement, are unable to push; this creates a

high friction "dead zone" of stationary material on the floor under the drum.

[0024] This buildup of crop material impedes the required tangential flow of crop
material under the feeder drum resulting in that the crop material rotates in a radial
motion around the drum instead than the required tangential flow to deliver the crop
material through the feeder house opening and creating a snowballing effect of crop
material "repeating” around the feeder drum.

[0025] The “repeating” of crop material typically generates a large blockage of crop
material under the feeder drum that can damage the harvester machine; thus, once
repeating starts, the harvester has to be stopped for clearing purposes by reversing the

harvester and potentially manual clearing by an operator.

[0026] Further, currently, the repeating process is mitigated using two solutions:
firstly by extending the outer flighting further into the centre section of the drum, thereby
concentrating the crop material into a thicker band, which is then relied upon to interact
with the thrashed material and carry it rearwards into the feeder house; and secondly by
retarding the timing of the retractable fingers so that they are in a more extended

position when at the bottom of their rotation cycle.

[0027] However, both of these solutions have drawbacks that contribute to poor

functioning associated with conventional Fronts, as follows:

[0028] firstly, extending the flighting further inwards concentrates the crop material
into a narrow band in the centre of the drum, which in bulky crops has difficulty in fitting
through the gap formed between the feeder drum and the floor in which the crop
material rests; this overloads the centre of the feeder house mechanism and the
threshing drum located within the harvester, thereby increasing the strain in the centre
of the machine whilst not utilising its full capacity; and

[0029] secondly, retarding the retractable fingers under specific conditions can in

fact exacerbate the “repeating” process described earlier, by retaining its grip on crop
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material for too long thereby resulting in the crop material being carried around the drum

and creating a “repeating” scenario.

[0030] Furthermore, other drawbacks of conventional feeder drums are that they are
not aggressive enough resulting in blockages and reduced capacity in "bushy" crops
that have a high bulk volume in relation to their weight, such as canola or lupins. For
example, as mentioned before, conventional feeder drums have excessive and closely
packed flighting on both sides of the drum defining "smooth" surfaces that fail to "grab”

the crop material for delivery into the harvester.

[0031] Further, the retractable fingers are typically arranged in a spiral or screw
pattern, which can act as an auger which shifts the crop material sideways, rather than
as a pulling action dragging the crop material under the drum. There are also typically a

relative small number of fingers in the conventional feeder drums.

[0032] Also, traditional feeder drums have a large diameter drum with relatively
short flighting, which results in that the fingers extend a relative small distance beyond
the outer surface of the drum of the feeder drum, thereby having a less aggressive
grabbing action. It also means that the gap under the drum has less depth, which
impedes the flow of bulky crops through the gap between the feeder drum and the floor

on which the crop material rests.

[0033] Moreover, conventional flighting on feeder drums is typically attached at one
end to the outer end of the drum, from where it extends inwards in a rotating screw
fashion towards the centre of the drum, creating an augering effect which moves crop
material sideways towards the centre.

[0034] Fatigue caused by frequent jamming of crop material and the resultant shock
load created by uneven flow of crop material through the feeder drum will damage the
feeder drum and its parts; for example, the crankshaft moving the retractable fingers
assembly that aid in the process of moving the crop material through the feeder house
opening may be severely damaged; typically, this type of damage requires removal of
the feeder drum and crankshaft to replace, for example, the retractable finger supports
that permit the retractable movement of the fingers.

[0035] Further, conventional feeder drums may include intemal reverse clutches
that get jammed in reverse position and on many occasions these clutches fall apart.
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Repair of the damaged clutches is relatively expensive and time consuming to repair.

Also, incorrect installation of the clutches may lead to fires.

[0036] Furthermore, cracking of end plates and bending stub shafts of the feeder
drum due to lump feeding and regular reversing is common in conventional feeder
drums. Also, excess blockages due to jamming of crop material at the feeder drum
wears out the slip clutch in the adaptor drive. And, the uneven flow of crop material
through the combine harvester as a result of these deficiencies often leads to blocking

of and potential damage to the combine harvester itself.

[0037] Moreover, the deficiencies of conventional feeder drums mentioned above,
typically can slow down the harvesting speed to less than half the full capacity of the
Fronts; this is particularly true in relative bulky crops such as canola.

[0038] It is against this background that the present invention has been developed.
SUMMARY OF INVENTION

[0039] According to a broad aspect of the invention there is provided a feeder
device for attachment to a harvester front for cutting of crop material, the front being
attached to a harvester comprising a feeder house opening, the feeder device
comprising a shaft having a first end, a second end and a centre section located
between the first and second end, the centre section comprising paddle means for
engaging and moving crop material resting below the feeder device into the feeder

house opening.

[0040] Preferably, the paddle means comprise paddle flights that wrap less than a

full turn around the shaft.

[0041] Preferably, the paddle flight comprises a leading edge and a trailing edge
having a height equal to the flight depth of the paddle flight, and the leading edge
having a height that decreases from a height equal to the flight depth to zero as the
paddle flight extends radially around the shaft of the feeder device defining a curved
edge.

[0042] According to another broad aspect of the invention there is provided a feeder
device for attachment to a harvester front for cutting of crop material, the front being
attached to a harvester comprising a feeder house opening, the feeder device
comprising a shaft having a first end, a second end and a centre section located

between the first and second end, the first and second ends comprising first and second
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conveyor means, each conveyor means extending a particular distance from the ends

of the shaft to a particular location of the shaft to direct the crop material into the feeder
house opening.

[0043] Preferably, the conveyor means comprise flights that extend the particular
distance from the ends of the shaft to a particular location of the shaft to direct the crop

material into the feeder house opening.
[0044] Preferably, each flight wraps less than a full turn around the shaft.
[0045] Preferably, the centre section of the shaft comprises paddie means.

[0046] Preferably, the paddle means comprise paddle flights that wrap less than a
full turn around the shaft.

[0047] Preferably, the paddle flights wrap 1/3 or less of a full turn around the shaft.

[0048] According to a further broad aspect of the invention there is provided a
feeder device for attachment to a harvester front for cutting of crop material, the front
being attached to a harvester comprising a feeder house opening, the feeder device
comprising a shaft having a first end, a second end and a centre section located
between the first and second end, the first and second ends comprising first flights,
each flight having a pitch that is greater than the distance between the ends of the shaft

and the centre section of the shaft.
[0049] Preferably, each flight comprises one or more crests.

[0050] According to a further broad aspect of the invention there is provided a
feeder device for attachment to a harvester front for cutting of crop material, the front
being attached to a harvester comprising a feeder house opening, the feeder device
comprising a shaft having a particular diameter and comprising flights wrapping less
than a full turn around the shaft, the flights having a particular flight depth, wherein the
ratio between the particular diameter and particular flight depth is around 2.3 to 3.

[0051] Preferably, the feeder device further comprises a plurality of retractable
fingers having a particular effective length to effectively engage and move crop material
located under the feeder device

[0052] According to a further broad aspect of the invention there is provided a
feeder device for attachment to a harvester front for cutting of crop material, the front

being attached to a harvester comprising a feeder house opening, the feeder device
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comprising a shaft having a first end, a second end and a centre section located
between the first and second end, the first and second ends comprising flights wrapping
less than one turn around the shaft, configured to an imaginary helix extending from the
first end to the second of the shaft, wherein the pitch of the imaginary helix is such that
the force applied to crop material being conveyed by the flights has a component that is
tangential to the rotation of the flighting for the crop material being conveyed by the
flighting from the ends of the shaft to the centre section of the shaft; wherein the
component that is parallel is equal or greater than the perpendicular component of the
force.

[0053] Preferably, the imaginary helix has a pitch of about double the diameter of
the shaft.

[0054] Preferably, each flight having a curved proximal end attached to an end of
the shaft and a distal end defining a straight edge extending substantially perpendicular
from the outer surface of the shaft, wherein the distance between the distal edges of the

flights is the substantially the same or less than the width of the feeder house opening.

[0055] Preferably, distance between the distal edges of the flights is the
substantially the same or less than the width of the feeder house opening is about 100

mim.

[0056] According to a first aspect of the invention there is provided a feeder device
for use in a harvester front for cutting and collecting crop material, the front including a
rear opening arranged such that cut crop material is transferred therethrough into a
feeder house opening of the harvester, the feeder device comprising:

a shaft which is mountable in the harvester front so as to be rotatable about a
central axis thereof and has opposed end sections and a centre section located
between the end sections, the shaft being dimensioned such that the centre
section is arranged in front of said feeder house opening when the shaft is

mounted; and

one or more paddles projecting from the centre section and diagonally to the
central axis so as to urge crop material lying below the centre section towards

said opening as the shaft rotates.

[0057] Preferably, the or each paddle is shaped to conform to an imaginary helix

extending around the shaft from one of the end sections to the cther.
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[0058] Preferably, the feeder device further comprising plural said paddles arranged

at spaced positions on the shaft.

[0059] Preferably, the paddles are arranged to either side of a plane which is
perpendicular to said axis and, when the shaft is mounted, passes substantially
centrally through said feeder house opening, such that surfaces of the paddles which
are arranged to contact the crop material lying below the centre section, so as to urge it

towards said opening, face in directions which intersect with said plane.

[0060] Preferably, wherein the paddle(s) to one side of the plane and the paddle(s)
to the other side of the plane respectively conform to imaginary helices extending
around the shaft from the one of the end sections to the other in opposite rotational
directions.

[0061] Preferably, the or each paddle is shaped such that the imaginary helix to
which it conforms has a pitch of between three times the diameters of the shaft.

[0062] Preferably, the or each paddle is shaped such that the pitch is between one
times the diameters.

[0063] Preferably, the or each paddle is shaped such that the pitch is about 600

mm.
[0064] Preferably, the paddles are angularly offset around the shaft.

[0065] Preferably, an offset angle of the paddles is 360 degrees divided by the

number of paddles, whereby the angular offset of the paddies is regular.
[0066] Preferably, the number of paddles is two.

[0067] Preferably, the or each paddle wraps up to one half of a turn around the
shaft.

[0068] Preferably, the or each paddle wraps up to one third of a turn around the
shaft.

[0069] Preferably, the or each paddle wraps up to one quarter of a turn around the
shaft.

[0070] Preferably, the or each paddle wraps about one quarter of a turn around the
shaft.
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[0071] Preferably, the end sections each have a length between a quarter and a half

of a length of the centre section.

[0072] Preferably, the feeder device further comprises flighting on the end sections
to direct crop material received into the harvester front laterally inwardly towards a
position below the centre section as the shaft rotates, such that the paddle(s) urge that

material towards said opening.

[0073] Preferably, the flighting on each end section conforms to a respective one of
imaginary helices extending around the shaft from one of the end sections to the other
in opposite rotational directions.

[0074] Preferably, the flighting on each end section wraps up to one turn around the
shaft.

[0075] Preferably, the flighting on each end section wraps up to half a turn around
the shaft.

[0076] Preferably, the flighting on each end section wraps about half a turn around
the shaft.

[0077] Preferably, the flighting on each end section extends substantially throughout

the entire length of that end section.

[0078] Preferably, the flighting on one end section is offset from the flighting on the
other end section by half a turn around the shaft.

[0079] Preferably, the or each paddle has a leading edge which extends from a
respective position on a surface of the shaft and is inclined with respect to a surface at
that position, whereby a degree of engagement between the paddle and material lying
below the centre section increases progressively as the shaft rotates whereby the
material is urged towards said opening.

[0080] Preferably, the leading edge of the or each paddle is convex.

[0081] Preferably, the leading edge of the or each paddle has a radius of curvature,
about a position on the shaft from which a trailing edge of the paddle extends, which is
between half of a maximum dimension the paddle in a direction radially outward from
the shaft (“depth”) and about 190 mm or more.
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[0082] Preferably, the radius of curvature of the or each paddle is between three

quarters of the depth of the paddle and all of the depth of the paddie.

[0083] Preferably, the radius of curvature of the or each paddle is about 85% of the
depth of the paddle.

[0084] Preferably, the or each paddle has a radially outer edge arranged to follow

the leading edge of the paddle.

[0085] Preferably, the radially outer edge is substantially concentric with a

circumferential surface of the shaft.

[0086] Preferably, the radially outer edge of the or each paddle defines the depth of
the paddie.

[0087] Preferably, the or each paddle has a maximum dimension in a direction
radially cutward from the shaft (“depth”) which is at least one third of a diameter of the
shaft.

[0088] Preferably, the or each paddle is configured in the form of a fin.

[0089] Preferably, the or each paddle has a trailing edge which extends from a

position on the shaft so as to be perpendicular to a surface of the shaft at that position.

[0090] According to a second aspect of the invention there is provided a feeder
device for use in a harvester front for cutting and collecting crop material, the front
including a rear opening arranged such that cut crop material is transferred
therethrough into a feeder house opening of the harvester, the feeder device

comprising:

[0091] a shaft which is mountable in the harvester front so as to be rotatable about
a central axis thereof and has opposed end sections and a centre section located
between the end sections, the shaft being dimensioned such that the centre section is

arranged in front of said feeder house opening when the shaft is mounted;

[0092] one or more rows of fingers mounted to the shaft, the or each row extending

substantially parallel to the axis; and

[0093] at least one mechanism which is configured to reciprocate the fingers, as the
shaft rotates, such that the fingers in the or each row assume an extended condition
during downward movement of the row, so as to penetrate crop material received into
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the harvester front and urge that material under the shaft, and assume a retracted

condition during rearward movement of the row, so as to separate from that material.

[0094] Preferably, the feeder device comprises plural said rows arranged at spaced

positions around the shaft.
[0095] Preferably, said positions are equally spaced.

[0096] Preferably, the fingers in each row are laterally offset from the fingers in the

or each row adjacent to it.

[0097] Preferably, said at least one mechanism comprises a crankshaft arranged
within the shaft and connecting members interconnecting the crankshaft and fingers

such that the fingers reciprocate as the shaft rotates.

[0098] Preferably, the spacing of the fingers in the or each row is such that there are

between 12 and 30 fingers per metre in a direction parallel to said axis.

[0099] Preferably, the or each row has a length of between 0.8 metres and 2

metres.
[0100] Preferably, the fingers are disposed over the centre section.

[0101] Preferably, the fingers are disposed over the centre section and the end
sections.

[0102] Preferably, the feeder device according to the first aspect of the invention.

[0103] Preferably, the feeder device being accordant with the feeder device
according to the first aspect of the invention, wherein the flighting intersects at least one

said row.
[0104] Preferably, at least one said paddle intersects at least one said row.
[0105] Preferably, the or each paddle intersects at least one said row.

[01086] According to a third aspect of the invention there is provided a feeder device
for use in a harvester front for cutting and collecting crop material, the front including a
rear opening arranged such that cut crop material is transferred therethrough into a

feeder house opening of the harvester, the feeder device comprising:

a shaft which is mountable in the harvester front so as to be rotatable about a central

axis thereof and has opposed end sections and a centre section located between the
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end sections, the shaft being dimensioned such that the centre section is arranged in

front of said feeder house opening when the shaft is mounted; and
ingers mounted at distributed positions along and around the shaft,

a mechanism which is configured to reciprocate the fingers, as the shaft rotates, such
that each finger assumes an extended condition during downward movement thereof,
S0 as to penetrate crop material received into the harvester front and urge that material
under the shaft, and assumes a retracted condition during rearward movement thereof,
50 as to separate from that material, the fingers being dimensioned such that each
projects from the shaft a distance equal to at least a third of a diameter of the shaft

when in its extended condition.

[0107] Preferably, the feeder device comprises a feeder device in accordance with

the first or second aspect of the invention.

[0108] According to a fourth aspect of the invention there is provided a feeder
device for use in a harvester front for cutting and collecting crop material, the front
including a rear opening arranged such that cut crop material is transferred
therethraugh into a feeder house opening of the harvester, the feeder device

comprising:

a shaft which is mountable in the harvester front so as to be rotatable about a
central axis thereof and has opposed end sections and a centre section located
between the end sections, the shaft being dimensioned such that the centre
section is arranged in front of said feeder house opening when the shaft is

mounted; and

flighting on the end sections to direct crop material received into the harvester
front laterally inwardly towards a position below the centre section for receipt
through said opening, wherein

the ratio between the diameter of the shaft and the flight depth is about 2.3 to 3. .

[0109] Preferably, the feeder device comprises a feeder device in accordance with

the first, second or third aspect of the invention.

[0110] Preferably, the centre section has a length approximately equal to a width of

the feeder house opening.

[0111] Preferably, the shaft is hollow.
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[0112] Preferably, the shaft is defined by a barrel.

[0113] Preferably, a feeder device is a feeder device in accordance with the first,

second or third aspect of the invention.

[0114] Preferably, the harvester front being operable such that the feeder device

rotates at between 120 rpm and 250 rpm.

[0115] Preferably, the harvester front being operable such that the feeder device
rotates at between 125 rpm and 175 rpm.

[0116] Preferably, the harvester front being operable such that the feeder device

rotates at about 160 rpm.

[0117] Preferably, the harvester front comprises conveyors configured to travel
laterally inwardly to carry crop material received into said front laterally inwardly for

receipt under said shaft.

[0118] Preferably, the harvester front comprises a central conveyor configured to
travel rearwardly to carry crop material under said shaft.

[0119] According to a fifth aspect of the invention there is provided a harvester

comprising a harvester front in accordance with the fourth aspect of the invention.

[0120] According to a sixth aspect of the invention there is provided a feeder device
for attachment to a harvester front for cutting of crop material, the front being attached
to a harvester comprising a feeder house opening, the feeder device comprising a shaft
having a first end, a second end and a centre section located between the first and
second end, the center section being located forefront of the feeder house opening for
delivery therethrough of the crop material for separation within the harvester, wherein
the shaft comprises a plurality of flights wrapped at least partially around the shaft from
the first end to the second end of the shaft, the flights being arranged in a spaced apart

relationship with respect to each other.

[0121] Preferably, the plurality of flights comprise a plurality of first flights and a
plurality of second flights, the second flights being located between the first flights.

[0122] Preferable, a first flight wrap less than a full turn around the first end of the
shaft, and another first flight wrap less than a full turn around the second end of the
shaft.
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[0123] Preferably, each first flight comprise a proximal end attached to one of the

ends of the shaft, and a distal at a location spaced apart from the end of the shaft.
[0124] Preferably, each proximal end comprises a curved edge.

[0125] Preferably, each distal end defines a straight edge that extends

perpendicularly from the outer surface of the shaft.

[0126] Preferably, the first flights are adapted to direct the crop material into the

feeder house opening.

[0127] Preferably, the first flights are adapted to direct the crop material towards a
location of the feeder house opening that is adjacent to the edges of the feeder house

opening.

[0128] Preferably, the distance between the distal ends of the first flights is less than
the width of the feeder house opening to convey the crop material towards the feeder
house opening to direct the crop material into the feeder house opening.

[0129] Preferably, the distance between the distal ends of the first flights is less than

the width of the feeder house opening minus 100 mm.

[0130] Preferably, the distal end of each first flights are adjacent an edge of the

feeder house opening.
[0131] Preferably, the first flights wrap less than a full turn around the shaft.
[0132] Preferably, the first flights wrap about 1/2 of a full turn around the shaft.

[0133] Preferably, each first flight extends a particular distance (B) inwards from the
outer ends of the shaft.

[0134] Preferably, the numerical value of the particular distance (B) that the first
flights extend inward from the outer ends of the shaft of the feeder device is dependent

on the particular harvester with which the feeder device will be operating.

[0135] Preferably, the particular distance (B) that the first flights extends inwards
from the outer ends of the shaft of the feeder device is half the difference between the
shaft length (A) and the distance (F) between the distal ends of the first flights.
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[0136] Preferably, the distance (F) between the distal ends of the first flights is
about 100mm less than the width of the feeder house opening of the particular
harvester with which the feeder device will be operating.

[0137] In a particular arrangement, when the front is fitted to a range of commonly
available harvester models, the harvester feeder house opening width is about
1100mm, resulting in the distance (F) between the distal ends of the first flights to be
about 1000mm.

[0138] In a particular arrangement, each first flight extends a distance (B) about
between 300mm to 500 mm inwards from the outer ends of the shaft.

[0139] In particular, the distance (B) for feeder devices to be installed on McDon
D60/D65, McDon Older models, Honeybee and Case new Holland is, respectively,
about 337.5 mm, 280 mm, 412.50 mm and 492 mm.

[0140] In particular, the distance (F) between the distal ends of the first flights for
the feeder devices to be installed on McDon D60/D65, McDon Older models, Honeybee
and Case new Holland is about 1000 mm.

[0141] In particular, the drum length (A) for feeder devices to be installed on McDon
D60/D65, McDon Older models, Honeybee and Case New Holland is, respectively,
about 1675 mm, 1560 mm, 1825 mm and 1984 mm.

[0142] Preferably, the flight depth of each first flight is 130mm.

[0143] Preferably, the plurality of first flights comprise a first flight having a right
hand thread wrapping less than a full turn around the first end of the shaft, and a first

flight having a left hand thread wrapping less than a full turn around the second end.

[0144] Preferably, first flight having a right hand thread is located at the left hand
end of the feeder device (the first end) when viewing the rear of the feeder device, and
the first flight having a left hand thread is located at the right hand end (the second end)
when viewing the rear of the feeder device

[0145] Preferably, the plurality of second flights comprise a plurality of paddle flights
spaced apart with respect to each other along the centre section of the shaft.

[0146] Preferably, the paddle flights wrap less than a full turn around the shaft

[0147] Preferably, the paddle flights wrap about 1/3 of a full turn around the shaft.
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[0148] Preferably, the plurality of paddle flights comprise a paddle flight having a
right hand thread wrapping around the centre section and a paddle flight having a left
hand thread wrapping around the centre section..

[0149] Preferably, the first flight having a right hand thread and the paddie flight
having a right hand thread are next to each other, and the first flight having a left hand
thread and the paddle flight having a left hand thread are next to each other.

[0150] Preferably, for a feeder device to be operated in conjunction with a
harvesters comprising a feeder house opening having a width of 1100 mm, the distal
ends of the paddle flight having the right hand thread and of the paddie flight having a
left hand thread are spaced apart a distance (D) of about 280mm.

[0151] Preferably, the trailing edge of the paddle flight having a right hand thread
and the paddle flight having a left hand thread are offset an azimuth angle ® around the

longitudinal axis of the shaft.
[0152] Preferably, the azimuth angle @ is about 180°.

[0153] Preferably, for a feeder device to be operated in conjunction with a harvester
with a feeder house opening having a width of 1100 mm, the distance (C) between the
distal ends of the first flight having a right hand thread and of the paddle flight having a
left hand thread is about 640 mm.

[0154] Preferably, for a feeder device to be operated in conjunction with a harvester
with a feeder house opening having a width of 1100 mm, the distance (C) between the
distal ends of the first flight having a left hand thread and of the paddle flight having a
right hand thread is about 640 mm.

[0155] Preferably, for a feeder device to be operated in conjunction with a harvester
with a feeder house opening having a width of 1100 mm), the distance (G) between the
distal end of the first flight having a right hand thread and of the paddle flight having a
right hand thread is about 360 mm.

[0156] Preferably, for a feeder device to be operated in conjunction with a harvester
with a feeder house opening having a width of 1100 mm, the distance (G) between the
distal end of the first flight having a left hand thread and the paddle flight having a left
hand thread is about 360 mm.
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[0157] Preferably, the feeder device comprises an overall diameter equal to the
diameter of the shaft plus the flight depth of the flights attached to the shaft and
extending therefrom.

[0158] Preferably, the ratio between the overall diameter of the feeder device and
the flight depth is about between 1.60 to 1.80

[0159] In one arrangement, the diameter of the shaft is about 300 mm and the flight
depth of the flights is about 130 mm.

[0160] In another arrangement, the diameter of the shaft is about 390mm and the

flight dept is about 130 mm.

[0161] Preferably, the feeder device comprises one or more rows of retractable
fingers, the rows being arranged in a spaced apart relationship with respect to each
other and surrounding the shaft.

[0162] Preferably, neighboring fingers in each row are spaced apart 200 mm.

[0163] In a particular arrangement, the fingers of each row extend along a particular

section of the shaft.

[0164] Preferably, the particular section including the fingers of one row spread
along the shaft of the feeder device a particular width being proportional to the width of

the feeder house.

[0165] Preferably, the particular width is about equal or slightly larger than the

distance F between the distal ends of the first flights.

[0166] Preferably, the number of fingers per unit length in the particular section

including the fingers is the same no matter the type of feeder house is being used.

[0167] In a particular arrangement, there are 25 fingers extending along the
particular section of the shaft, the particular section of the shaft having a length of about

1.25 to 2 meters.

[0168] In a particular arrangement, the neighboring fingers in each row are spaced
apart about 200 mm.

[0169] Preferably, each row comprises a plurality of fingers that are arranged in a
spaced apart relationship with respect to each other and extend from one end to the
other end of the shaft.
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[0170] Preferably, the rows of fingers extend along a particular section of the shaft,

the particular section extending between the first flights.

[0171] In a particular arrangement , each row extend from the first end of the shaft

to the second end of the shaft.

[0172] Preferably, the rows are arranged to define straight lines running parallel to

the longitudinal axis of the shaft.

[0173] Preferably, the rows of fingers are intersected by the flights.
[0174] Preferably, there are about 12 to 30 fingers/m of shaft.

[0175] In a particular arrangement, there are four linear rows of fingers.

[0176] Preferably, neighbouring rows of fingers are spaced apart from each other at

a particular azimuth angle @ around the shaft.

[0177] Preferably, the particular azimuth angle @ is about 90°.

[0178] Preferably, the fingers of neighboring rows are offset with respect to each
other.

[0179] Preferably, the feeder device comprises a coarser pitch of flighting and
minimises the length that flighting is attached to the shaft, whilst maximising the overall
length of the shaft with retractable fingers, meaning that the retractable fingers are more

capable to move the crop material for delivery through the feeder house opening.

[0180] Preferably, the feeder drum comprises a smaller shaft diameter and taller
flighting and greater finger extension when compared with conventional feeder devices.
This is particularly advantageous because it results in the retractable fingers penetrating
further into the crop material thereby more successfully moving the crop material for
delivery fo the feeder house. A second benefit of this is that there is a taller gap
between the shaft and the floor under the feeder device, thereby allowing more bulk of

crop material to flow unimpeded through to the feeder house opening.

[0181] According to a seventh aspect of the invention there is provided a paddle
flight having a flight configured to wrap less than a full turn around a shaft of a feeder
device for attachment to a harvester front for cutting of crop material and for attachment
to a harvester comprising a feeder house opening, the feeder device comprising a shaft

having a first end, a second end and a centre section located between the first and
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second end, the center section being located forefront of the feeder house opening for
delivery therethrough of the crop material for separation within the harvester, wherein
the paddie flight comprises a leading edge and a trailing edge having a height equal to
the flight depth of the paddle flight, and the leading edge having a height that decreases
from a height equal to the flight depth to zero as the paddle flight extends radially
around the shaft of the feeder device defining a curved edge, wherein the paddle flight

is configured to wrap less than a full turn around the shaft .

[0182] Preferably, the paddle flight is adapted to wrap around the shaft about 1/3 of

a full turn around the shaft.

[0183] Preferably, the curved edge has a particular curvature radius being about
85% of the flight depth.

[0184] Preferably, the flight depth is 130mm and the curvature radius is about

110mm.

[0185] Preferably, the trailing edge defines a straight edge extending
perpendicularly to the outer surface of the shaft when the paddle flight is attached to the

shaft of the feeder device.

[0186] According to an eighth aspect of the invention there is provided a feeder
device for attachment to a harvester front for cutting of crop material, the front being
attached to a harvester comprising a feeder house opening, the feeder device
comprising a shaft having a first end, a second end and a centre section located
between the first and second end, the center section being located forefront of the
feeder house opening for delivery therethrough of the crop material for separation within
the harvester, wherein the shaft comprises a plurality of paddle flights in accordance
with the second seventh of the invention arranged in a spaced apart relationship with
respect to each other,

[0187] Preferably, the plurality of paddle flights wrap around the centre section of

the shaft less than a full turn around the shaft.

[0188] Preferably, the plurality of paddle flights partially wrap about 1/3 of a full

wrap around the shaft.

[0189] Preferably, the plurality of paddle flights comprise a paddie flight having right
hand thread wrapping around the centre section in a clockwise direction, and a paddle
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flight having a left hand thread wrapping around the centre section in a counter-clockwise
direction.

[0190] Preferably, for a feeder device to be operated on a front attached to a harvester
with a feeder house opening having a width of 1100 mm, the trailing edges, of the paddle flight
having the right hand thread and of the paddle flight having a left hand thread, are spaced
apart a distance (D) of about 280mm.

[0191] According to a ninth aspect of the invention there is provided a Front for
attachment to a harvester a feeder house opening for delivery of the crop material into the
harvester for separation thereof, the Front comprising a (1) a cutting bar for cutting the crop
material, (2) a platform adapted to receive the crop material cut by the cutting bar and (3)
delivery means for moving the crop material towards the centre of the platform, (4) a reel
including a teeth assembly for picking up the cut crop material and letting the crop material fall
onto the auger by rotating the reel, and (5) a feeder device located adjacent the delivery
means for receiving the crop material and forefront the feeder house opening for delivery of
the crop material into the harvester during rotation of the feeder device, wherein the feeder
device comprises a feeder device as described in any one of the sixth and eighth aspects of
the invention.

[0192] Preferably, the delivery means comprise either conveyor assembly or auger
means.
[0193] Preferably, in the arrangement where the delivery means comprise auger means

the feeder device as described in any one of the sixth and eighth aspects of the invention is
incorporated in the centre section of an auger of an auger front.

[0194] According to a tenth aspect of the invention there is provided a harvester

comprising a front in accordance with the ninth aspect of the invention.

[0195] According to an eleventh aspect of the invention there is provided an auger of an
auger front, the auger having a first end comprising a first flighting, a second end comprising a
second flighting, and a centre section comprising a feeder device as described in any one of
the sixth and eight aspects of the invention.

[0196] Preferably, the feeder device in accordance with anyone the previous aspect

comprises a feeder drum.
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[0196a] In a twelfth aspect, this document discloses a feeder drum for use in a harvester
draper header for cutting and collecting crop material, the header including a rear opening
arranged such that crop material cut by the header is transferred therethrough so as to be
delivered to a feeder house of the harvester, the feeder drum comprising: a shaft which has a
central axis and is mountable in the header so as to be rotatable about the central axis, the
shaft having opposed end sections and a centre section located between the end sections,
and being dimensioned such that when it is mounted the feeder drum is arranged at a central
region of the header and the centre section is arranged in front of said opening; and flighting
on the end sections to direct crop material received into the header laterally inwardly towards
a position below the centre section as the shaft rotates; and paddles projecting from the centre
section and extending diagonal to the central axis such that surfaces thereof contact cut crop

material on a floor of the header so as to urge it towards said opening as the shaft rotates.

[0196b] In a thirteenth aspect, this document discloses s feeder drum for a draper header
to be attached to a harvester, the feeder drum comprising: a drum rotatable about a central
axis thereof at a central region of the header; and flights extending along the length of the
rotatable drum, the flights being arranged in a spaced apart relationship and comprising: outer
flights adjacent ends of the rotatable drum; and a plurality of inner flights located between said
outer flights, the inner flights comprising paddle flights for engaging crop material on a floor of
the header and moving it through a rear opening in the header for delivery to a feeder house

of the harvester.

[0196¢] In a fourteenth aspect, this document discloses a feeder drum for use in a header
of a harvester draper for cutting and collecting crop material, the header including a feeder
house opening arranged such that crop material cut by the header is transferred therethrough
to be delivered to a feeder house of a harvester, the feeder drum comprising: a shaft which
has a central axis and is mountable in the header to be rotatable about the central axis, the
shaft having opposed end sections and a centre section located between the end sections,
and being dimensioned such that when it is mounted the feeder drum is arranged at a central
region of the header and the centre section is arranged in front of said feeder house opening;
flighting on the end sections to direct crop material received into the header laterally inwardly
towards a position below the centre section as the shaft rotates; fingers mounted to the shaft;
at least one mechanism configured to reciprocate the fingers as the shaft rotates, such that
the fingers assume an extended condition during downward movement to penetrate crop
material received into the header to pull the crop material under the shaft, and wherein the
fingers assume a retracted condition during rearward movement to separate from the crop

material; and one or more paddles projecting from the centre section and extending diagonal
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to the central axis such that surfaces of the one or more paddles contact cut crop material that
is on a floor of the header to urge it towards said feeder house opening as the shaft rotates to
prevent build-up of crop material on the floor, wherein the crop material is moved towards the
feeder house opening for delivery to the feeder house, wherein each of the one or more
paddles has a leading end and a trailing end, and wherein each of the one or more paddles
increases in depth in a direction along each of the one ore more paddles towards a trailing
end of each of the one or more paddles.

[0196d] In a fifteenth aspect, this document discloses a feeder drum for a draper header to
be attached to a harvester, the feeder drum comprising: a drum rotatable about a central axis
of the rotatable drum at a central region of the draper header; and one or more paddle flights
extending along a length of the rotatable drum, the one or more paddle flights comprising:
outer flights adjacent ends of the rotatable drum to direct crop material received into the
draper header laterally inwardly as the rotatable drum rotates; and inner flights located
between said outer flights; fingers mounted to the rotatable drum; and at least one mechanism
to displace the fingers between an extended condition and a retracted condition during
rotation of the feeder drum, wherein the fingers are movable from the retracted condition to
the extended condition to grab and pull the crop material for delivery through a rear opening in
the draper header and into a feeder house of the harvester, wherein the inner flights comprise
one or more paddle flights for engaging the crop material that is on a floor of the draper
header and moving it through said rear opening for delivery to the feeder house to prevent
build-up of the crop material on the floor, and wherein each of the one or more paddle flights
has a leading end that increases in depth in a direction along each of the one or more paddle
flights towards a trailing end of each of the one or more paddle flights.

[0196e] In a sixteenth aspect, this document discloses a feeder device, for use in a
harvester draper header for cutting and collecting crop material, the header including a rear
opening arranged such that crop material cut by the header is transferred therethrough so as
to be delivered to a feeder house of the harvester, the feeder device comprising: a shaft which
has a longitudinal axis and is mountable in the header so as to be rotatable about the
longitudinal axis, the shaft having opposed end sections and a centre section located between
the end sections, and being dimensioned such that when it is mounted the feeder device is
arranged at a central region of the header and the centre section is arranged in front of said
opening; flighting on the end sections to direct crop material received into the header laterally
inwardly towards a position below the centre section as the shaft rotates; and fingers,
arranged in a spaced apart relationship, and at least one mechanism which is configured to

reciprocate the fingers, as the shaft rotates, such that the fingers assume an extended
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condition during downward movement thereof, so as to be able to penetrate crop material
received into the header to pull it under the shaft, and assume a retracted condition during
rearward movement thereof, so as to separate from that material, whereby the material is
moved towards the opening for delivery therethrough to the feeder house, the feeder device
further comprising paddles projecting from the centre section and extending diagonal to the
longitudinal axis such that surfaces thereof contact cut crop material that is on a floor of the
header so as to urge it towards said opening as the shaft rotates, thereby preventing build-up
of crop material on the floor, each paddle having a leading end which increases in depth in a

direction along the paddle towards a trailing end of the paddle.

[0196f] In a seventeenth aspect, this document discloses a feeder drum, for use in a
harvester draper header for cutting and collecting crop material, the header including a rear
opening arranged such that crop material cut by the header is transferred therethrough so as
to be delivered to a feeder house of the harvester, the feeder drum comprising: a shaft which
has a longitudinal axis and is mountable in the header so as to be rotatable about the
longitudinal axis, the shaft having opposed end sections and a centre section located between
the end sections, and being dimensioned such that when it is mounted the feeder drum is
arranged at a central region of the header and the centre section is arranged in front of said
opening; flighting on the end sections to direct crop material received into the draper header
laterally inwardly towards a position below the centre section as the shaft rotates; fingers
mounted at distributed positions along and around the shaft; and at least one mechanism
which is configured to reciprocate the fingers, as the shaft rotates, such that each finger
assumes an extended condition during downward movement thereof, so as to be able to
penetrate crop material received into the header to pull it under the shaft, and assumes a
retracted condition during rearward movement thereof, so as to separate from that material,
whereby the material is moved towards the opening for delivery therethrough to the feeder
house, the feeder drum further comprising paddles projecting from the centre section and
extending diagonal to the longitudinal axis, such that surfaces thereof contact cut crop
material that is on a floor of the header so as to urge it towards said opening as the shaft
rotates, thereby preventing build-up of crop material on the floor, each paddle having a leading
end which increases in depth in a direction along the paddle towards a trailing end of the
paddle.

[0196g] In an eighteenth aspect, this document discloses a feeder drum for a draper
header to be attached to a harvester, the feeder drum comprising: a rotatable drum
dimensioned so as to be arranged at a central region of the header; flights extending along the
length of said rotatable drum, the flights comprising: outer flights located adjacent ends of said

rotatable drum to direct crop material received into the header laterally inwardly as the
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rotatable drum rotates; and inner flights, located between said outer flights; and fingers,
arranged in a spaced apart relationship, and at least one mechanism to displace the fingers
between extended and retracted conditions during rotation of the feeder drum, whereby the
fingers are movable from the retracted condition to the extended condition to grab and pull the
crop material for delivery through a rear opening in the header and into a feeder house of the
harvester, wherein the inner flights comprise paddle flights for engaging crop material that is
on a floor of the header and moving it through said rear opening for delivery to the feeder
house, thereby preventing build-up of crop material on the floor, each paddle flight having a
leading end which increases in depth in a direction along the paddle flight towards a trailing
end of the paddle flight.

[0196h] In a nineteenth aspect, this document discloses a feeder device or drum for use in
a harvester header for cutting and collecting crop material, the header including a rear
opening arranged such that crop material cut by the header is transferred therethrough so as
to be delivered to a feeder house of the harvester, the feeder device or drum comprising: a
shaft which has a longitudinal axis and is mountable in the header so as to be rotatable about
the longitudinal axis, the shaft having opposed end sections and a centre section located
between the end sections, and being dimensioned such that when it is mounted the centre
section is arranged in front of said opening; flighting on the end sections to direct crop material
received into the header laterally inwardly towards a position below the centre section as the
shaft rotates; and one or more paddles projecting from the centre section, the/each paddle
extending diagonal to the longitudinal axis such that a surface thereof contacts cut crop
material that is on a floor of the header so as to urge it towards said opening as the shaft
rotates, thereby preventing build up of crop material on the floor.

[0196i] In a twentieth aspect, this document discloses a feeder device or drum for a header
to be attached to a harvester, the feeder device or drum comprising: a drum rotatable about a
longitudinal axis thereof; and flights extending along the length of the rotatable drum, the
flights comprising: outer flights adjacent ends of the rotatable drum to direct crop material
received into the header laterally inwardly as the rotatable drum rotates; and one or more

inner flights, located between said outer flights, wherein the/each inner flight comprises a
paddle flight for engaging crop material that is on a floor of the header and moving it through
said rear opening for delivery to the feeder house, thereby preventing build up of crop material

on the floor.

[0197] BRIEF DESCRIPTION OF THE DRAWINGS
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Further features of the present invention are more fully described in the

following description of several non-limiting embodiments thereof. This description is

included solely for the purposes of exemplifying the present invention. It should not be

understood as a restriction on the broad summary, disclosure or description of the

invention as set out above. The description will be made with reference to the

accompanying drawings in which:

Figure 1 is a side perspective view of a conventional harvester draper

front.

Figure 2 is a rear side perspective view of a particular arrangement of a
feeder device in accordance with an embodiment of the invention

incorporated in the harvesting front shown in figure 1;

Figure 3 is a front side perspective view of the feeder device shown in

figure 2;

Figure 4 is a front side perspective view of an end section of the feeder

device shown in figure 3;

Figure 5 is a front side perspective view of the opposite end section with
respect to the end section (shown in figure 4) of the feeder device shown
in figure 2;

Figure 6 is a rear perspective view of the particular arrangement of the
feeder device shown in figure 2 in operation incorporated in the harvesting

front shown in figure 1;

Figure 7 shows a rear perspective sketch of a particular arrangement of
the feeder device in accordance with an embodiment of the invention
defining dimensions for particular features of the feeder device;

Figure 8 shows a table providing numerical values to the particular
dimensions defined in figure 7 for different type of models of harvester

fronts;
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Figure 9 is a schematic front perspective side view of the particular

arrangement of the feeder device shown in figure 2; and

Figure 10 is a schematic rear perspective view of the particular

arrangement of the feeder device shown in figure 2.
[0199] DESCRIPTION OF EMBODIMENT(S)

[0200] One embodiment of the invention relates to a feeder device such as a feeder
drum 26 for attachment to a harvester front 12 for gathering crop material for introducing
in a feeder house opening of the harvester 10 onto which the harvester front 12 is
attached.

[0201] Figures 2 to 6 show a particular arrangement of a feeder drum 26 in
accordance with the present embodiment of the invention. The feeder drum 26 shown in
figures 2 to 6 is incorporated in a draper front. However, alternative arrangement of
feeder drums 26 in accordance with the present embodiment of the invention may be

incorporated in other Fronts such as auger fronts.

[0202] In the particular arrangement, where the feeder drum 26 in accordance with
the present embodiment of the invention is incorporated in an auger front, the auger of
the auger front has flighting extending from the ends of the auger to a centre section

comprising the feeder drum 26.

[0203] The feeder drum 26 in accordance with the present embodiment of the
invention has a first end 33a with a first flighting (such as 32a)), a second end 33b with
another first flighting (such as 32d), and a centre section with a second flighting (such
as 32b and 32c¢) . The first flighting 32a has a right hand thread; the another first
flighting 32d has a left hand thread.

[0204] The second flighting 32b has a right hand thread and ; and the second
flighting 32¢ has a left hand thread;

[0205] The first end 33a when viewing the rear of the feeder drum 26 is the left hand
end. The second end 33b when viewing the rear of the feeder drum 26 is the right hand
end.

[0206] The feeder drum 26 is for use in a harvester front for cutting and collecting
crop material, the front including a rear opening arranged such that cut crop material is

transferred therethrough into a feeder house opening of the harvester.
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[0207] Figure 2 shows a particular arrangement of a feeder drum 26 in accordance
with the present embodiment of the invention. The feeder drum 26 is located at the
centre section 24 of the Front 12 and adjacent the feeder house opening through which

the crop material is moved through for processing within the harvester 10.

[0208] The feeder drum 26 comprises a shaft 30 which is mountable in the
harvester front 12 so as to be rotatable about a central axis thereof and has opposed
end sections 41 and a centre section 39 located between the end sections 41a and 41b
as shown in figure 7. The shaft 30 is dimensioned such that the centre section 39 is
arranged in front of the feeder house opening when the shaft 30 is mounted on the front
12. In an arrangement, the end sections 41 each have a length between a quarter and a
half of a length of the centre section 39.

[0209] The feeder drum 26 is adapted to rotate during operation of the harvester 10
for delivering of the crop material through the feeder house opening of the harvester 10.
Rotation of the feeder drum 26 permits moving the crop material that is delivered to the
feeder drum 26 by delivery means, such as a centre draper mat, into the feeder house
opening for delivery of the crop material into the harvester 10 . Also, rotation of the
feeder drum 26 permits movement (between an extended condition and a retracted
condition) of fingers 28 that assist in the action of collecting and moving the crop
material through the feeder house opening of the harvester 10. As will be described at a
later stage the feeder drum 26 comprises a plurality of retractable fingers 28 for
engaging and moving crop material through the feeder house opening of the harvester
10.

[0210] The feeder drum 26 comprises one or more conveyor means configured for
improving operation of the feeder drum 26. In fact, as will be described in greater detail
below, a particular arrangement of the feeder drum 26 in accordance with the present
embodiment of the invention is configured to improve feeding of crop material into the
feeder house opening; in particular, the conveyor means are configured and arranged
on the shaft 30 of the feeder drum 26 to direct the crop material into the feeder house

opening.

[0211] In the particular arrangement of feeder drum 26 shown in the figures, the
conveyor means comgprise flights 32; however, in alternative arrangements, other

conveyor means may be used.
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[0212] For example, the feeder drum 26 may comprise one or more paddles
projecting from the centre section 39 and diagonally to the central axis so as to urge
crop material lying below the centre section 39 towards said opening as the shaft
rotates.

[0213] In the particular arrangement shown in the figures, the feeder drum 26
comprises one or more paddles 32b and 32¢. The paddles 32b and 32c¢ being arranged
at spaced positions on the shaft 30 and being located distal of the first and second ends
33 of the feeder drum 26.

[0214] In an arrangement, the paddles 32b and 32c wrap up to one third or one
quarter of a turn around the shaft.

[0215] Each paddle is configured to conform to an imaginary helix extending from
the first end 33a to the second end 33b of the shaft 30 defining paddle flights 32b and
32¢.

[0216] In the particular arrangement shown in the figures the imaginary helix has a
pitch of about 600 mm. In a further arrangement, paddle is shaped such that the pitch
is between three times the diameter of the shaft In another arrangement, paddle is

shaped such that the pitch is between one times the diameter of the shaft

[0217] Further, the paddles 32b and 32Zc are arranged to either side of a plane
which is perpendicular to the central axis of the front 12 and, when the shaft 30 is
mounted on the front 12, the plane passes substantially centrally through the feeder
house opening of the harvester 10, such that surfaces of the paddles 32b and 32¢ face
in directions which intersect with said plane. The paddles 32b and 32c are arranged to
contact the crop material lying below the centre section of the shaft 30, so as to urge the
crop material towards said feeder house opening.

[0218] In the arrangement shown in the figures, the paddles are angularly offset
around the shaft where an offset angle of the paddles is 360 degrees divided by the

number of paddles, whereby the angular offset of the paddles is regular.

[0219] Further, the feeder drum 26 in accordance with the present embodiment of
the invention may be configured for use with different type of harvesters. In particular,
the dimensions of particular features (shown in figure 7) of the feeder drum 26 may be
adjusted in such a manner that the feeder drum 26 may operate in conjunction with

different type of harvesters.
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[0220] Figure 7 is a schematic drawing of a particular arrangement of the feeder
drum 26 in accordance with the present embodiment of the invention. In figure 7 are
labeled (using letters A through F) the dimensions of the particular features of the
feeder drum 26 to be adjusted to permit the feeder drum 26 to operate with different
type of harvester fronts. Figure 8 shows the numerical values of the dimensions of these

particular features for different types of harvester fronts.

[0221] Configuring the feeder drum 26 so as to include the particular features
shown in figure 7 having dimensions shown in figure & of the feeder drum 26 permits
operating of the feeder drum 26 with the harvester fronts 12 mentioned in Figure 8. In
accordance with alternative arrangements, other feeder drums 26 that include the
particular features shown in figure 7 with the particular features having dimensions that
differ from the dimensions mentioned in Figure 8 may be configured for installation of
other type of harvesters and harvester fronts not listed in figure 8.

[0222] Referring now to figures 2 to 5, figures 2 to 5 shows a particular arrangement

of the feeder drum 26 in accordance with the present embodiment of the invention.

[0223] The feeder drum 26 comprises a shaft 30 including a plurality of flights 32.
The flights 32 extend substantially along the entire length of the shaft 30 and are

arranged in a spaced apart relationship with respect to each other.

[0224] In the particular arrangement shown in figures 2 to 6, the plurality of flights
32 comprise (1) first flights 32a and 32d and (2) second flights 32c and 32b. In the
particular arrangement shown in the figures 2 to 5 there are four flights 32a to 32d. The
pair of flights 32a and 32b having right hand threads; the pair of flights 32c and 32d
having left hand threads.

[0225] The flight 32a comprises a curved proximal end 35a adjacent the first end
33a of the shaft 30 — see figure 2. The flight 32d comprises a curved proximal end 35d
adjacent the second end 33b of the shaft 30 — see figure 3.

[0226] Further, the flight 32a comprises a distal end 37a spaced apart from the first
end 33a — see figure 3. The flight 32d comprises a distal end 37b spaced apart from the

second end 33b — see figure 3.

[0227] The flights 32a and 32d define flighting wrapping around the end sections
41a and 41b of the shaft 30. The flighting on each end section 41 extends substantially
throughout the entire length of that end section. The flight 32a on the first end section
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41ais offset from the flight 32d on the second end section 41b by half a turn around the
shaft 30.

[0228] These first and second flights 32 are at least partially wrapped around the
shaft 30 such that the flights 32 do not complete one full turn of 360° around the shaft
30; but instead, the flights 32 wrap around the shaft 30 at azimuth angles around the
longitudinal axis of the shaft 30 less than 360°.

[0229] In particular, one pair of flights 32a and 32d wrap around the shaft 30 a

particular azimuth angle o of about 180° such that the flights 32a and 32d wrap about a

half (1/2) of one turn around the shaft 30.

[0230] In an alternative arrangement, the first and second flights on each end

section 41 wraps up to one turn around the shaft.

[0231] Another pair of flights 32b and 32¢ wrap around the shaft 30 about a
particular angle p of about 120° such that the flights 32b and 32¢ wrap about one third
(1/3) of a turn of the shaft 30.

[0232] In an alternative arrangement, the pair of flights 32b and 32c on the centre
section 39 wraps up to or about a quarter of a turn around the shaft.

[0233] Further, as can be appreciated from figures 2 to 5, the flights 32a to 32d
partially surround the shaft 30; this can be appreciated when comparing the rear views
(figures 2 and 6) of the feeder drum 26 against the front views (figures 3 to 5) of the
feeder drum 36 . In fact, the flights 32a and 32c shown in figure 2 surround the shaft 30
of the feeder drum 26 from a particular location shown in figure 2 and end at another
particular location, shown in figure 3, that is offset an angle of less than 360° with

respect to the particular location shown in figure 2.

[0234] Similarly, the flights 32b and 32d shown in figure 3 wrap the shaft 30 of the
feeder drum 26 from a particular location shown in figure 3 and end at another particular
location, shown in figure 2, that is offset an angle of less than 360 degrees with respect

to the particular location shown in figure 3.

[0235] In the particular arrangement shown in the figures 2 to 6, the flight 32a wraps
a particular angle oz around the shaft 30 and flight 32b extends a particular angle oy

around the shaft 30 — the angle oy, being smaller than the angle a,. Similarly, flight 32d
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extends a particular angle a4 around the shaft 30 and flight 32¢ extends a particular

angle o around the shaft 30 — the angle o being smaller than the angle ay.

[0236] In a particular arrangement, the values of the angles ap and o are about 1/3

of a wrap and the values of the angles a,and aq are about 1/2 of a wrap.
[0237] In particular, the values of these angles are:

[0238] oz = 180 degrees

[0239] op= 120 degrees

[0240] o= 120 degrees

[0241] og= 180 degrees

[0242] In accordance with alternative arrangements, any of the angles o, to og may

have different values than the ones listed above.

[0243] Moreover, in the particular arrangement shown in the figures, the second
flights 32b and 32c on shaft 30 comprise flights configured in the form of a fin having a
beveled-like leading edge 38 and a square cut trailing edge 40. These particular type of
flights 32b and 32c are referred herein as paddle flights 32b and 32c. The inclusion of
the paddle flights 32b and 32c¢ in the feeder drum 26 is particularly useful because the
paddles 32b and 32c¢ are adapted to engage and move the crop material from the floor

located below the feeder drum 26 into the feeder house opening.

[0244] The leading and trailing edges 38 and 40 of both paddle flights 32b and 32¢
are substantially identical with respect to each other. Figure 4, shows the leading edge
38b and the trailing edge 40b of the paddle flight 32b and the trailing edge 40c of the
paddle flight 32c. The leading edge 38c of the paddle flight 32c, being also a beveled-
like leading edge, as can be seen in figure 7.

[0245] In accordance with this particular arrangement of paddle flights 32b and 32c,
the leading edge 38 of each paddle flight 32b and 32¢ defines a curved edge defined by
the outer edge 42 (the outer edge 42 being the edge that is opposite to the edge 44 that
is attached to the outer surface of the shaft 30) with the height (referred to as the flight
depth) of the curved edge of the paddle flights 32b and 32c decreasing to zero as the
paddle flight 32 partially wraps around the shaft 30 as shown in figure 4 or 7. In the

particular arrangement shown in the figures, the curved edge has a particular curvature
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radius being about 85% of the height (i.e. the flight depth) of the trailing edge 40. In a
particular arrangement, the flight depth is 130mm and the curvature radius is about
110mm.

[0246] Further, as mentioned before, the paddle flights 32b and 32¢ comprise
square cut trailing edges 40 that define an end edge extending perpendicularly to the
outer surface of the shaft 30 and have a height equal to the maximum flight depth of the
paddle flights 32 — see figure 4.

[0247] In a particular arrangement, the leading edge of the or each paddle has a
radius of curvature, about a position on the shaft from which a trailing edge of the
paddle extends, which is between half of a maximum dimension the paddle in a
direction radially outward from the shaft (“depth”} and about 190 mm or more.

[0248] Furthermore. In the particular arrangement shown in the figures, the trailing
edges 40b are offset 180° as can be appreciated in figures 4 or 7. In other words: the
trailing edges 40b and 40c are spaced apart an azimuth angle of 180° around the axis

of the shaft 30 with respect to sach other.

[0249] It is particularly advantageous, to use paddles flights 32b and 32¢ having
curved leading edges as described above because the presence of the curved edges
prevents catching crop material on the outer edges 42 of the paddle flights 32b and 32¢
(in particular, the leading edges of the paddle flights 32b and 32¢) during rotation of the
shaft 30. Thus, the inclusion of paddle flights 32b and 32c increases engagement and
movement of crop material into the feeder house opening thus preventing the build-up
of crop material that rests in a substantial stationary condition under the centre of the
feeder drum 26.

[0250] The amount that the first flights 32a and 32d extend along the shaft 30 from
the ends of the feeder drum 26 is related to the width of the feeder house opening of the
particular harvester 10 with which the feeder drum 26 will be operating.

[0251] In particular, the first flights 32a and 32d extend away from the outer ends 33
of the shaft 30 with their distal ends 37a and 37d located adjacent the outer edges of
the feeder house opening in order for the distance (F as defined in figure 7) between the
distal ends 37a and 37d of the first flights to be substantially the same or slightly
narrower than the width of the feeder house opening. In a particular arrangement, the
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difference between the distance F and the width of the feeder house opening is about
100 mm.

[0252] The value of the angles o, and oq are less than 360° ensuring that a coarse
flighting surrounds each end of the shaft 30. This is in contrast with conventional feeder
drums comprising closely packed flights due to the fact that the flighting fully wraps
around the ends of the shaft 30 several times.

[0253] Each flights 32a and 32d is configured to conform to a particular imaginary
helix extending from the first end 33a to the second 33b of the shaft 30. This imaginary
helix defines a coarse flighting. In the particular arrangement shown in the figures the

imaginary helix has a pitch of about two times the diameter of the shaft.

[0254] A coarse flighting is one that has a relative large pitch — the pitch being the
distance between adjacent crests of a flight that wraps a full turn or more around a
shaft. As mentioned above, in conventional feeder drums the flighting wraps around the
drum of the conventional feeder drums more than a full turn around the drum; thus, the

pitch of the flighting in conventional feeder drum 26 is relative small.

[0255] In contrast, in accordance with the particular arrangement of the present
embodiment of the invention shown in the figures, the first flights 32a and 32d would
have a relative large pitch if the first flights 32a and 32b waould wrap a full turn around
the shaft 30.

[0256] It is particularly advantageous, that the pitch of the imaginary helixes (to
which each of the first flights 32a and 32b are configured and that extends from the first
end 33a to the second 33b of the shaft 30) is relatively large.

[0257] This is because the force applied to the crop material in flighting having a
relatively large pitch (flights 32a and 32b) has an equal or greater component that is
tangential to the rotation of the flighting, thereby increasing the effect of pushing the
crop material rearwards into the feeder house opening as compared to flighting having a

relatively narrow pitch.

[0258] Further, the distance that the first flights 32a and 32d extend from the outer
ends of the shaft 30 may vary depending on the particular harvester 10 and harvester
front (12) with which the feeder drum 26 will be operating — this distance is labeled as B
in figure 7 and is given particular numerical values in figure 8 for particular harvester

fronts 12 when fitted to a harvester with a feeder house opening width of 1100mm.
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[0259] As indicated in figure 8, the particular distance (B) that the first flights 32a
and 32d extend inward from the outer ends of the shaft 30 of the feeder drum 26 is half
the difference between the shaft length (A) and the distance (F) between the distal ends
of the first flights 32a and 32d.

[0260] And, the distance (F) between the distal ends of the first flights will be
substantially the same or smaller than the width of the feeder house opening of the
particular type of harvester 10.

[0261] Further, in the particular arrangement of feeder drum 26 shown in the figures
2 to 6, the dimension B shown in figure 7 of the first flights 32a and 32d may have
different numerical values depending on the particular type of harvester 10 and
harvester front 12 onto which the feeder drum 26 will be installed. Figure 8 shows
particular numerical values for the distance B that feeder drums 26 should have so as to
operate with different type of harvester fronts 12. when fitted to a harvester with a

feeder house opening width of 1100mm.

[0262] For the first flights 32a and 32d to extend the distance (B) and wrap less than
a full turn around the shaft 30 for feeder drums 26 to be attached to harvesters 10 such
as the ones mentioned in figure 8, the first flights 32a and 32d will have a relative
coarse flighting resulting, as mentioned before, due to the fact that the pitch (if the first
flights 32a and 32d would be wrapping a full turn around the shaft 30) is relative large.

[0263] Further, it was mentioned before that the first flights 32 are adapted to direct
the crop material into the feeder house opening of the harvester 10; for this the
configuration of the flights 32 as well as the particular arrangement of the flights 32 are
such that the flights direct the crop material into the feeder house opening.

[0264] In particular, in one arrangement, the trailing edge of the paddle flights 12b
and 12c are spaced apart a distance (D) for a feeder drum 26 to be operated on a front
attached to a harvester with a feeder house opening having a width of 1100 mm. Figure
8 shows particular numerical values for the distance D for different types of harvester

fronts when fitted to a harvester with a feeder house opening width of 1100mm.

[0265] Furthermore, the distance (C) between the distal ends of the first flight 32a
and 32d and of the paddle flights 32b and 32c will be such that the paddle flights 32b
and 32c are forefront the feeder house opening permitting the paddle flights 32b and

32¢ to move the crop material into the feeder house opening.
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[0266] In particular, for a feeder drum 26 to be operated in conjunction with the
harvester 10 mentioned in figure 8 and which all have a feeder house opening having a
width of 1100 mm, the distance (C) between the distal end 37 of the first flight having a
right hand thread and of the paddie flight having a left hand thread is about 640 mm.

[0267] And, for a feeder drum to be operated in conjunction with a harvester with a
feeder house opening having a width of 1100 mm, the distance {C) between the distal
ends 37 of the first flight having a left hand thread and of the paddle flight having a right
hand thread is about 640 mm.

[0268] Furthermore, the distance (G) between the distal end 37 of the first flights
32a and 32d and of the paddle flights 32b and 32c will be such that the paddle flights
32b and 32c are forefront the feeder house opening permitting the paddie flights 32b

and 32c to move the crop material into the feeder house opening.

[0269] And, for a feeder drum 26 to be operated in conjunction with a harvester with
a feeder house opening having a width of 1100 mm, the distance (G) between the distal
end 37d of the first flight having a right hand thread and of the paddle flight having a
right hand thread is about 360 mm.

[0270] Further, for a feeder drum 26 to be operated in conjunction with a harvester
with a feeder house opening having a width of 1100 mm, the distance (G) between the
distal end 37a of the first flight having a left hand thread and the paddle flight having a
left hand thread is about 360 mm.

[0271] Moreover, in accordance with the present embodiment of the invention, the
diameter of the feeder drum 26 comprises an overall diameter (dimension E shown in
figure 7) as defined by the diameter of the shaft 30 plus the flight depth of the flights 32
of the feeder drum 26. The flight depth is defined as the distance between the outer
surface of the shaft 30 and the external edge of the flights 32. In the particular
arrangement of the feeder drum 26 shown in the figures 2 to 6, the diameter of the shaft
30 is about 300 mm and the flight depth (also referred as the strip width) is about 130
mm. Thus, the ratio between the overall diameter of the feeder drum 26 (being the
diameter of the shaft 30 plus the flight depth) and the diameter of the shaft 30 is about
1.87-i.e. ((560)/(560-260). As shown in figure 8, this particular arrangement of feeder
drum 26 may be used to operate in conjunction with McDon D60/D65, McDon Older

models, and Honeybee models of harvester fronts.
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[0272] In accordance with alternative arrangements, the diameter of the shaft 30and
the flight depth of feeder drums 26 may have different values than the ones mentioned
above; thus the ratio between the overall diameter of the feeder drum 26 and the
diameter of the shaft 30 will be different. For example, as shown in figure 8 for a
harvester front of the type Case New Holland , the overall diameter of the feeder drum
26 is 650 mm and the flight depth is about 130 mm. Thus, the ratio between the overall
diameter of the feeder drum 26 and the diameter of the shaft 30 is 1.67 —i.e.
((650)/(650-260).

[0273] Further, the diameter of the shaft 30 is about 300 mm and the flight depth of
the flights is about 130 mm. Thus, the ratio between the diameter of the shaft and the
flight depth is about 2.3. In accordance with alternative arrangements, the shaft
diameter and the flight depth may have different values than the ones mentioned above;
thus the ratio between the shaft diameter and the flight depth will be different; for

example, for a harvester of the type CNH, the ratio should be 3.

[0274] In accordance with the present embodiment of the invention, the overall
diameter E of the feeder drum 286 is configured depending on the particular type of
harvester front onto which the feeder drum 26 will be installed. Figure 8 shows the
particular values of overall diameters E of feeder drums 26 to be attached to different

types of harvester fronts.

[0275] In a particular arrangement of the present embodiment of the invention, the
flight depth will be adjusted depending on the specific diameter that a shaft 30 of the
feeder drum 26 needs to have in order to operate on a particular front attached to a
particular harvester 10 .

[0276] The feeder drum 26 shown in the figures has an overall diameter (referred
herein as ‘overall diameter’ of the feeder drum 26) of about 560 mm. This particular
arrangement of feeder drum 26 is particularly appropriate for installation onto D60/D65
models and other models for the harvester fronts branded as McDon as well as for

some models of Harvester fronts branded as Honeybee.

[0277] In contrast, the feeder drum 26 in accordance with the present embodiment
of the invention for use in conjunction with Case New Holland harvester fronts should

have an overall diameter of 650 mm
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[0278] Further, in particular arrangements, the feeder drum 26 in accordance with
the present embodiment of the invention comprises a shaft 30 that has a smaller
diameter and taller flighting and greater finger extension (when the retractable fingers
28 are in the extended condition) when compared to conventional feeder drums. These
particular arrangements of the present embodiments of the invention are more effective
in engaging and moving the crop material when compared with conventional feeder
drums; this is particularly true due to the longer “effective” length of the retractable
fingers 28 allowing the fingers 28 to engage the crop material and moving the crop
material for delivery into the feeder house opening.

[0279] A second benefit of a shaft 30 having a smaller diameter and larger flight
depth of the flights 32 is that there is a taller gap (when compared to conventional
feeder drums) between the shaft 30 of the feeder drum 26 and the floor below the
feeder drum 26, thereby allowing more crop material to flow unimpeded through to the

feeder house opening.

[0280] It is important to note that in conventional feeder drums, the ratio between
the overall diameter of the feeder drum 26 and the diameter of the shaft 30 is 1.57 —i.e.
((550)/(=350). In contrast, as mentioned above feeder drums 26 in accordance with
particular arrangements of the present embodiment of the invention ratio is 1.67 to 1.87

as shown in figure 8.

[0281] Further, in conventional feeder drums, the ratio between the shaft diameter
and the flight depth is about 3.5 (for example, 350mm/ 100mm). In contrast, as
mentioned above feeder drums 26 in accordance with particular arrangements of the
present embodiment of the invention ratio is 2.3 to 3.

[0282] The fact that the ratio between the diameter of the shaft 30 and the flight
depth in accordance with particular arrangements of the present embodiment of the
invention are relatively lower is particularly advantageous because (1) the fingers 28, as
mentioned before, due to having a longer effective length are being able to engage and
move the crop material more effectively than the fingers of conventional feeder drums,
and (2) the gap under the feeder drum 26 has a relative larger depth facilitating the flow

of crop material from the floor under the feeder drum 26 to the feeder house opening

[0283] Moreover, it was indicated before that the feeder drum 26 comprises fingers
28 that assist in the action of collecting and moving the crop material into the feeder

house opening of the harvester 10.
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[0284] As shown in, for example, figure 6, in accordance with the present
embodiment of the invention, the feeder drum 26 comprises one or more rows 34 of
retractable fingers 28. The numbers of rows 24 that a particular feeder drum 26 may
have, depends on factors such as the rotational speed of the feeder drum 26 during

operation of the feeder drum 26, and the desired finger spacing within each row.

[0285] In the particular arrangement of the feeder drum 26 shown in the figures, the
feeder drum 26 comprises a plurality of rows 34 of fingers 28 — in particular there are
four rows 34. The rows 34 are arranged in a spaced apart relationship with respect to
each other and surrounding the shaft 30 of the feeder drum 26. Neighbouring rows of
fingers 34 are spaced apart from each other at an azimuthal angle of 90 degrees
around the shaft 30.

[0286] Furthermore, as shown in for example figure 6, the fingers of neighboring
rows are offset with respect to each other along the length of the shaft 30. Further, each
row 34 comprises a plurality of fingers 28 that are arranged in a spaced apart
relationship with respect to each other and extend from between particular locations of
the end sections 41 of the shaft 30.

[0287] The fact that the fingers 28 extend between particular locations of the ends
33 of the feeder drum 26 may result in that the rows 34 of the fingers 28 are intersected
by the flights 32 as can be appreciated in, for example, figure 6.

[0288] In particular, each row 34 comprises a plurality of fingers 28 that are
arranged in a straight line and each finger 28 being spaced apart from each other. Itis
particular advantageous that the fingers 28 of each row are arranged defining a straight
line because each row of fingers 28 will not have effect in the circumstances where the
fingers would be arranged in relationship such that the an auger would be defined by
the particular arrangement of fingers; this ensures that the crop material is pulled
instead of shifted sideways replicating the action of an auger as is the case in
conventional feeder drums where the fingers are arrangement in an intermittent or

auger-like relationship.

[0289] Further, the feeder drum 26 in accordance with particular embodiments of
the invention also includes a relatively large number of fingers 28 when compared to

conventional feeder drums.
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[0290] In a particular arrangement, there are 25 fingers in the shaft 30. In particular,
each rows of fingers 28 extends along a particular section of the shaft 30. This
particular section has a length of about 1.3 meters with a finger density of about 20
fingers per meter and neighboring fingers in each row being spaced apart about 200
mm. In accordance with the present embodiment of the invention, the finger density will

not vary depending on the length that each row of fingers 28 may have.

[0291] The length of the particular sections having fingers 28 extending along the
shaft 30 may vary. For example, in the particular arrangement shown in the figures 2 to
8, the flights 32 intersect the rows 34 at particular locations as depicted in figure 6.
Alternatively, the rows of fingers may extend from the first end 33a of the shaft 30 to the
second end 33b of the shaft 30. In the particular arrangement where a plurality of flights
32 define a threaded-like formation around the feeder drum 26 by extending
substantially along the entire length of the feeder drum 26, the flights 32 may intersect
the rows 34 at more locations when compared to the arrangement of the feeder drum

26 shown in figures 2 to 6. In a particular arrangement, the finger density (number of
fingers/length) is of the order as mentioned in the previous paragraph: about 20 fingers

per meter.

[0292] Furthermore, as mentioned before the fingers 28 are adapted to be
selectively displaced between an extended condition and a retracted condition.
Displacement of the fingers 28 occurs during rotation of the feeder drum 26; for this to
occur, the feeder drum 26 comprises - within the shaft 30 - a crank shaft mechanism.
For this, the shaft 30 is a hollow shaft defining a barrel for containment of the crank
shaft mechanism and the retractable fingers.

[0293] Crank shaft mechanisms for driving retractable fingers in feeder drums as
well as their manner of operation are known to any persons skilled in the art. Any
suitable crank shaft mechanism may be incorporated in the feeder drum 26 in

accordance with the present embodiment of the invention.

[0294] Broadly speaking, in particular crank shaft mechanisms, the fingers 28 are
rotatably journaled by cylindrical bearings to a finger shaft. The finger shaft is
eccentrically disposed within the shaft 30 and its ends connected via cranks arms to
shafts rotatably attached to walls within the shaft 30. One of the shafts is operatively
connected to a locking mechanism to prevent rotation of the finger shaft in relation to
the frame to which the shaft 30 is attached.
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[0295] Rotation of the feeder drum 26 must be synchronised with the operation of
the crank shaft mechanism. Synchronisation is necessary to ensure that for varying
climatic, field and crop conditions, the point of maximum extension and minimum
extension of the fingers may be adjusted to suit those conditions. The process of
adjustment of the crank shaft mechanism to synchronise the crank shaft with the

rotation of the feeder drum 26 is known as ‘timing of the crank shaft mechanism’.

[0296] The timing of the crank shaft mechanism may be done via any suitable
timing mechanism known by the person skilled in the art. This is typically done via
rotation of the crankshaft towards a particular angle wherein the crankshaft and the
feeder drum 26 are synchronised to ensure that the fingers reach maximum extension
at an optimal point of rotation in order to engage with the crop material in front of the
feeder drum, and are fully retracted at a suitable point of rotation in order to release the
crop material for delivery into the feeder hopuse opening. Upon completion of
synchronisation, the timing mechanism may be secured to impede rotation of the crank

shaft and to keep the fingers 28 correctly timed.

[0297] In a particular arrangement, the timing mechanism is designed to permit
rotation of the crankshaft to particular locations within a 360 degree range until the
crank shaft mechanism is properly timed (i.e. synchronised with the rotation of the

feeder drum 26);

[0298] Modifications and variations as would be apparent to a skilled addressee are

deemed to be within the scope of the present invention.

[0299] Further, it should be appreciated that the scope of the invention is not limited
to the scope of the embodiments disclosed. By way of example, in alternative
arrangements of the present embodiment of the invention the screw flights 32 may
extend any particular length ranging from Omm to the full width of the shaft 30, and the
retractable fingers may also extend over any particular length ranging from Omm to the
full length of the shaft 30. By way of example, in alternative arrangements of the
present embodiment of the invention the feeder drum 26 may comprise a pair of screw
flights 32 that fully surround the shaft 30 and that extend along the entire length of the
shaft 30 and intersecting the rows of the fingers 28. In particular, this particular
arrangement may incorporate a left hand screw flight 32 and a right hand screw flight
32; each of the screw flights extend from one end of the shaft 30 of the feeder drum 26
towards the centre of the shaft 30 defining a threaded formation along the shaft 30 of
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the feeder drum 26 adapted to convey the crop material towards the centre of the
feeder drum 26. In this particular arrangement, the rows 34 of fingers 28 are intersected
at a multitude of locations by the screw flights 32.

[0300] Throughout this specification, unless the context requires otherwise, the
word "comprise" or variations such as "comprises" or "comprising”, will be understood to
imply the inclusion of a stated integer or group of integers but not the exclusion of any
other integer or group of integers.
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CLAIMS:

1. A feeder device or drum for use in a harvester header for cutting and collecting crop
material, the header including a rear opening arranged such that crop material cut by the
header is transferred therethrough so as to be delivered to a feeder house of the harvester,
the feeder device or drum comprising:

a shaft which has a longitudinal axis and is mountable in the header so as to be
rotatable about the longitudinal axis, the shaft having opposed end sections and a centre
section located between the end sections, and being dimensioned such that when it is
mounted the centre section is arranged in front of said opening;

flighting on the end sections to direct crop material received into the header laterally
inwardly towards a position below the centre section as the shaft rotates; and

one or more paddles projecting from the centre section, the/each paddle extending
diagonal to the longitudinal axis such that a surface thereof contacts cut crop material that
is on a floor of the header so as to urge it towards said opening as the shaft rotates, thereby
preventing build-up of crop material on the floor.

2. The feeder device or drum according to claim 1, being dimensioned such that when
mounted it is arranged at a central region of the header.

3. The feeder device or drum according to claim 1 or 2, including fingers, arranged in
a spaced apart relationship, and at least one mechanism which is configured to reciprocate
the fingers, as the shaft rotates, such that the fingers assume an extended condition during
downward movement thereof, so as to be able to penetrate crop material received into the
header to pull it under the shaft, and assume a retracted condition during rearward
movement thereof, so as to separate from that material, whereby the material is moved
towards the opening for delivery therethrough to the feeder house.

4. A feeder device or drum for a header to be attached to a harvester, the feeder device
or drum comprising:
a drum rotatable about a longitudinal axis thereof; and
flights extending along the length of the rotatable drum, the flights comprising:
outer flights adjacent ends of the rotatable drum to direct crop material
received into the header laterally inwardly as the rotatable drum rotates; and
one or more inner flights, located between said outer flights,
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wherein the/each inner flight comprises a paddle flight for engaging crop material

that is on a floor of the header and moving it through said rear opening for delivery to the
feeder house, thereby preventing build-up of crop material on the floor.

5. The feeder device or drum according to claim 4, wherein the rotatable drum is
rotatable at a central region of the header.

6. The feeder device or drum according to claim 4 or 5, including fingers, arranged in
a spaced apart relationship, and at least one mechanism to displace the fingers between
extended and retracted conditions during rotation of the feeder device or drum, whereby
the fingers are movable from the retracted condition to the extended condition to grab and
pull the crop material for delivery through a rear opening in the header and into a feeder
house of the harvester.

7. The feeder device or drum according to claim 3 or 6, wherein the fingers are
arranged in one or more rows, the or each row extending substantially parallel to the axis,
and wherein said mechanism is configured to reciprocate the fingers such that the fingers
in that row assume the extended condition during downward movement of the row and

assume the retracted condition during rearward movement of the row.

8. The feeder device or drum according to claim 7, comprising plural said rows
arranged at spaced positions around the shaft or rotatable drum.

9. The feeder device or drum according to any one of claims 1 to 8, wherein the/each
paddle or paddle flight is shaped to conform to an imaginary helix extending around the
shaft or rotatable drum from one end section thereof to the other.

10. The feeder device or drum according to any one of claims 1 to 9, including a plurality
of said paddles or paddle flights.

11. The feeder device or drum according to claim 10, wherein the paddles or paddle
flights are arranged to either side of a plane which is perpendicular to said axis and, when
the shaft or rotatable drum is mounted in the header, passes substantially centrally through
said opening, such that the surfaces of the paddles or paddle flights face in directions which

intersect with said plane.

12. The feeder device or drum according to claim 10 or 11, wherein the paddles or
paddle flights are angularly offset around the shaft or rotatable drum.
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13. The feeder device or drum according to any one of claims 10 to 12, wherein the

number of paddles or paddle flights is two.

14. The feeder device or drum according to any one of claims 1 to 13, wherein the or
each paddle wraps up to one half of a turn around the shaft or rotatable drum.

15. The feeder device or drum according to any one of claims 1 to 14, being for a draper

header.

16. The feeder device or drum according to any one of claims 1 to 15, wherein the or
each paddle flight has a leading end which increases in depth in a direction along the paddle

flight towards a trailing end of the paddle flight.

17. The feeder device or drum according to claim 16, wherein the or each leading end
defines a leading edge which extends from a respective location on a surface of the shaft
or rotatable drum and which, with respect to the surface at that location, inclines whereby a
degree of engagement between the paddle or paddle flight and material lying below the/a
centre section of the shaft or rotatable drum increases progressively as the shaft or rotatable
drum rotates.

18. The feeder device or drum according to claim 17, wherein the or each paddle or
paddle flight has a smooth outer edge extending from the leading end thereof, the smooth

outer edge comprising the leading edge defined by said leading end.

19. The feeder device or drum according to claim 17 or 18, wherein the leading edge of

each paddle or paddle flight is curved or convex.
20. The feeder drum according to any one of claims 17 to 19, wherein each paddle or

paddle flight has a radially outer edge arranged to follow the leading edge of the paddle or
paddle flight.
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