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(54) Title: HARVESTER ADAPTER WITH STALK SHREDDER FOR HARVESTING GRAIN CROPS, PARTICULARLY SUN-

Fig 4

(57) Abstract: The invention relates to a harvester adapter with stalk shredder for harvesting grain crops, particularly sunflower,
comprising a frame structure attached to a combine harvester, and at least two crop gathering units having a snout, where the crop
gathering units are secured to the frame structure. Neighbouring crop gathering units are arranged such that a channel with an open
& leading end is formed between them, with a stalk gathering unit being disposed in driving connection with a harvesting mechanism
& on at least one side of the channels. The adapter has a collecting auger disposed rearward from the harvesting mechanism and at
least one stalk shredder unit attached to the frame structure. The speed of the stalk gathering unit (5) is continuously adjustable by
control orders given by the combine harvester and/or by a speed meter disposed on the adapter and/or by the operator, and the stalk
shredder units (16) are attached to the frame structure (3) such that their position is adjustable in a direction perpendicular to the
direction of travel.
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Harvester adapter with stalk shredder for harvesting grain crops, particularly
sunflower

The invention relates to a harvester adapter with stalk shredder for
harvesting grain crops, particularly sunflower, comprising a frame structure
attached to a combine harvester, at least two crop gathering units having a snout,
the crop gathering units being secured to the frame structure, where neighbouring
crop gathering units are arranged such that a channel with an open leading end is
formed between them, and where a stalk gathering unit is disposed in driving
connection with a harvesting mechanism on at least one side of the channels, and
further comprising a collecting auger disposed rearward from the harvesting
mechanism and at least one stalk shredder unit attached to the frame structure.

Grain crops, such as sunflower or corn are usually harvested with combine
harvesters equipped with adapters (or, to use a more widespread term, "headers").
The adapters or headers have stalk guiding means adapted for guiding the stalks to
a harvester unit comprising reciprocating or rotating cuiting means. A crop
conveying means adapted for conveying the gathered crops to the harvester
through a throat is connected to the cutting means. Such adapters are disclosed
among others in patent descriptions HU 220 027 and HU 183 307.

Seeds easily drop from mature grain heads of many grain crops, particularly
sunflower. This may adversely affect grain losses, particularly if crops to be
harvested are down or are entangied. Under favourable circumstances, grain loss
is as low as 5-6% but it can easily increase to 10-20%.

A number of solutions have been proposed to reduce grain loss. According
to Hungarian patent HU 178 941 seeds dropped inside the harvester machine are
gathered by a rearwardly sloping envelope extending along both sides of crop
rows. For harvesting short-stalk and/or down crops the adapter has to be lowered.
In this position the slope of the envelope becomes insufficient for urging dropped
grains towards the rear of the envelope.

A row-type ‘harvesting machine is disclosed in patent description HU 211
802. The machine of the invention has snouts arranged corresponding to the row
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spacing, extending along both sides of rows. The snouts are rotatable about a
hinge point and are connected to a vibrated envelope attached to a frame structure.
An active stalk guiding mechanism and a harvesting mechanism are disposed
under the vibrated envelope, with one or more one grain collecting means being
disposed rearward from them. The stalk guiding mechanism extends into an open
leading-end channel formed between the portions of the vibrated envelope. The
stalk guiding mechanism is implemented utilizing guide chains. The harvesting
machine according to the invention is suitable for harvesting down crops or short-
stalk crops with minimal grain loss. A disadvantage of the design is that it cannot
exploit the full potential of the harvester machine because the speed of the
harvester is limited by the constant speed of the stalk guiding and harvesting units.

In sunflower fields harvested with headers conventionally applied a stubble
with a height of 50-100 cm remains after harvesting is completed. The stubble is
usually processed in .a separate step using stalk shredder machines. The multiple-
step harvesting process is time consuming and requires an extremely high amount
of energy.

A known art solution is the sunflower harvesting adapter NAS 676 made by
OPTIGEP Kft. (www.optigep.hu). Apart from stalk gathering and harvester units this
adapter also comprises stalk shredder units mounted on its frame structure. The
stalk shredder unit consists of rotors driven through roller chains from two sides.
The rotors are disposed on a common beam with a spacing corresponding to the
row spacing. Because of its mounting height the adapter has a relatively large
ground clearance and therefore it is disadvantageously incapable of harvesting
down crops and crops having stalks lower than 1 m.

The general object of the present invention is to provide an adapter capable
of harvesting in an energy-saving and time-saving manner not only high-standing
sunflower stands but also down crops or entangled crops with minimal grain loss.

We have recognised that in case the stalk gathering unit is implemented
such that the speed thereof is continuously adjustable, the speed of the combine
harvester can be synchronized with the speed of the stalk gathering unit (in other
words, the speed of the stalk gathering unit may be adjusted to the translation
speed of the combine harvester). Thus, a higher franslation speed may be chosen
for harvesting a clear and thin stand, whereas for harvesting entangled or weedy
crops the translation speed may be lowered. In case the speed of the stalk
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gathering unit is adjustable, the difference between the uphill and downhill speed of
the harvester may be taken into account and may be exploited. The combine
operator may also decide to modify the harvesting speed if conditions require so.

The energy demand of the harvesting operation is fairly low (many times
lower than the energy supply the combine harvester can provide). We have also
recognised that in case the stalk shredder unit is mounted on the frame of the
adapter such that - in addition to the adjustability of the angle between the rotors
and the ground and the adjustable ground clearance - the unit is retractable in its
terminal position under the frame of the adapter, crops with low stalk height and/or
down crops may be cut down simultaneously with the harvesting operation.

The objective of the present invention is accomplished by the adapter
described in the introductory paragraph of this description such that the speed of
the stalk gathering unit is continuously adjustable by control orders given by the
combine harvester and/or by a speed meter disposed on the adapter and/or by the
operator, and the stalk shredder units are attached to the frame structure such that
their position is adjustable in a diréction perpendicular to the direction of travel.

According to a conceivable embodiment of the invention the adapter is
attached to a harvester machine, for instance a combine harvester. A self-propelled
harvester machine equipped with the inventive adapter also falls into the scope of
the present invention. The adapter is also suitable for multi-row harvesting of grain
crops. The efficiency of the harvesting operation may be increased by increasing
the number of rows harvested simultaneously. Road travel of combines with
oversize adapters attached may be facilitated by implementing the frame of the
adapter in a collapsible configuration, for example in a manner described in utility
model HU 3068 U. The inventive adapter may be produced with collapsible as well
as with fixed frames. In addition to harvesting row crops, the adapter according to
the invention is suitable for harvesting rowless or broadcast planted crops as well
as for processing the stubble remaining in field. In case of rowless crops the width
of the adapter and the arrangement of the stalk shredder units is determined
according to economic considerations.

The present invention is an improvement over the adapter described in
Hungarian patent HU 211 802. The adapter has crop gathering units corresponding
in number to the rows to be harvested simultaneously or to the intended width of

the strip to be harvested in a single step. Adjustable snouts are attached to the



WO 2008/104816 PCT/HU2008/000008
-4 -

leading end of the crop gathering units. The crop gathering units are fixed to the
frame structure of the adapter. Crop gathering units are secured to the frame
structure such that a channel with an open leading end is formed between two
neighbouring units. Preferably at least on one side of the channels stalk gathering
units are disposed extending into the open channels. The stalk gathering units are
in driving connection with a harvesting mechanism. According to a preferred
embodiment of the invention the stalk gathering unit is implemented utilizing
guiding chains. The harvesting mechanism comprises rotary and stationary knives.
The drive shaft of the guiding chain is implemented coaxially with the shaft of the
rotary knives of the 'harvesting mechanism. In a further preferred embodiment of
the inventive adapter the stalk gathering unit and the harvester unit may be
implemented as two structurally separate units that are in driving connection with
each other.

The rotational speed of the input shaft of the stalk gathering units - and
therefore the speed of the stalk gathering units themselves - is continuously
adjustable. The speed adjustment may be controlled utilizing a signal coming from
the speed meter of the combine and/or from a speed meter disposed on the
adapter. According to a further preferred implementation the speed of the stalk
gathering unit is adjustable upon order by the operator. The stalk gathering unit
may be driven by mechanical, hydraulic or electric means. Accordingly, speed
adjustment may be carried out in different ways under the scope of the present
invention. According to a preferred embodiment of the invention the stalk gathering
units are driven 'through hydraulic drive means, the hydraulic drive means
comprising a pump driven by a chain drive and a hydraulic motor, where the
hydraulic motor is directly connected to the input shaft of the stalk gathering unit
with an angular gear drive.

The inventive adapter is also equipped with stalk shredder units. The
configuration of the stalk shredder units themselves is known from prior art, such as
from the stalk shredder-equipped adapter produced by OPTIGEP Kift. The number
of the stalk shredder units may be determined to correspond to the size of the area
to be harvested or corresponding to the row spacing. According to a further
preferred embodiment of the invention the stalk shredder units comprise multiple
rotors disposed for rotation in a common housing, where the distance between the
rotor shafts is adjustable with respect fo the row distance of the crop to be
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harvested. According to another preferred implementation, two counter-rotating
rotors are disposed in a single common housing.

The stalk shredder units may be driven by mechanical or hydraulic drive
means. According to a preferred implementation the stalk shredder units are driven
by hydraulic drive means, where the hydraulic drive means comprises a pump
driven by a chain drive, with one pump being installed for each stalk shredder unit
and also comprises hydraulic motors adapted for driving the stalk shredder units. In
a preferred embodiment the hydraulic drive means of the stalk gathering unit and
the stalk shredder units have a common oil tank.

The stalk shredder units are attached to the frame structure of the adapter in
a manner that their position is adjustable in a direction perpendicular to the
direction of travel. The adjustability of the stalk shredder units involves on the one
hand that the units are arranged such that their above ground height is adjustable
and on the other hand that the angle between the plane of the rotors and the
ground can be adjusted. The stalk shredder units may be suspended utilizing
mechanically or hydraulically operated movable levers. According to a preferred
embodiment of the invention the stalk shredder units are suspended on the frame
structure by means of levers adapted for rotation about‘joints. According to another
preferred implementation the stalk shredder units are suspended on the frame
structure of the adapter by three levers, where the length of the forward lever is
adjustable and the length of the two rearward levers is fixed. Such a configuration
provides that the angle between the rotors' plane and the ground can be modified
to match characteristics of different harvester machines. .

The ground clearance of the stalk shredder units may be adjusted to match
ground cqnditions and requirements set by the crops to be harvested.
Consequently, the height of stalks left as stubble may also be adjusted. According
to a further preferred embodiment of the invention the stalk shredder units are
retractable under the frame structure in their terminal position.

Details of the invention will be described referring to the attached drawings,
where ‘

Fig. 1 is the top plan view of the inventive adapter with the stalk shredder units fully
lifted,
Fig. 2 is a section of Fig. 1 taken along line A-A,
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Fig. 3 shows the top plan view of the inventive adapter with the stalk shredder units
fully descended,
Fig. 4 is a section of Fig. 3 taken along line B-B,
Fig. 5 shows the front view of the inventive adapter with stalk shredder units fully
descended,
Fig. 6 is the block diagram of the hydraulic drive means of the stalk gathering unit,
and
Fig. 7 is the block diagram of the hydraulic drive means of the stalk shredder unit.

Figures 1-5 show the top plan and front views of the adapter according to
the invention, illustrating the stalk shredder units 16 in their fully lifted and
descended states. The adapter illustrated in the drawings has a fixed (non-
collapsible) frame structure and is capable of simultaneously harvesting six rows.
Crop gathering units 1 of the adapter comprise forwardly attached snouts 2 and are
attached to the frame structure 3 such that channels 4 are formed between
neighbouring units. Stalk gathering units 5 implemented utilizing guiding chains
extend into the channels 4. The drive shaft of the stalk gathering units 5 is also
applied for driving harvester units 15. A collecting auger 14 is disposed transversely
to the channels 4 rearward from the crop gathering units 1. The portions of the
collecting auger 14 are provided respectively with left-handed and right-handed
screw blades. Three stalk shredder units 16 are attached to the frame structure 3 of
the adapter. The adapter is shown in Figs. 1 and 2 with the stalk shredder units
fully lifted, while Figs. 3-5 illustrate the adapter with the stalk shredder units 16 in a
fully descended state.

The driving shaft of the stalk gathering unit 5 is driven through an angular
gear drive by a hydraulic motor 6 disposed in a hydraulic drive means. A pump 7
and an oil tank 13 are disposed on the backside of the adapter.

The block diagram of the hydraulic drive means is shown in Fig. 6. Pump 7
is driven through a chain drive 12. A directional control valve 10 is applied for
determining the direction of rotation of the hydraulic motor 6, while a proportional
valve 11 is utilized to control the speed of the motor. The hydraulic drive means
also comprises a filter 9 at the suction branch, a cooler 8, and other conventionally
utilized elements such as a thermometer, pressure relief valves, check valves, etc.
In Fig. 6 the circuit elements are designated by the symbols conventionally
associated with them. The rotational speed may be adjusted utilizing the signal of
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the speed meter on the combine harvester to synchronize the speed of the stalk
gathering unit 5 with the translation speed of the combine. The rpm of the input
shaft of the stalk gathering unit 5 of the exemplary adapter is continuously
adjustable in the range of 250-700 1/min, which corresponds to a translation speed
range of 5-12 km/h.

The rpm of the hydraulic drive mechanism may also be adjusted by operator
action. Manual adjustment may be necessary when working on sloping terrain or
harvesting down crops. An adjustment range of = 15 % is usually sufficient for
most purposes.

The adapter illustrated in the drawings is equipped with three vertical-axis
stalk shredder units 16. The configuration of the stalk shredder units 16 is known
per se, each unit comprising two counter-rotating rotors 18 mounted on bearings in
a common housing 17. Stalk shredder units 16 are mounted on adapter such that
their rotors 18 are oriented to follow the principal direction of the rows of crops to be
harvested. Due to their high peripheral speed the rotors 18 effectively shred stalks
and stubble remaining in field after the harvester unit 15. To ensure that a minimum
stubble height is maintained, separately journalled rotatable sliding discs 19 are
attached to the bottom of the rotors 18.

The manner of attaching the stalk shredder units 16 to the frame structure 3
is illustrated in Fig. 2, Fig. 4, and also Fig. 5 that shows the front view of the
adapter. Securing levers are pivotally joined to the stalk shredder unit 16. A forward
lever 20 and two rear levers 21, disposed rearward from the forward levers 20, are
attached to the housing 17 of the stalk shredder units 16. The forward lever 20 and -
the rear levers 21 are pivotally connected to the frame structure 3. The length of the
forward lever 20 is adjustable, whereas the rear levers 21 have fixed length. This
so-called parallelogram suspension provides that the angle between the rotors of
the stalk shredder units 16 and the ground can be adjusted.

The stalk shredder units 16 are driven by hydraulic drive means. Fig. 7
shows the block diagram of the hydraulic drive means of the stalk shredder units
16. Pumps 7 are driven via a chain drive not shown in the drawing. The block
diagram of the hydraulic circuit contains pumps 7, hydraulic motors 6 , and other
commonly applied elements such as a filter 9, a thermometer, and pressure relief
valves. Oil is fed to the hydraulic motors 6 of the stalk shredder units 16 through
hoses disposed inside the rear levers 21. Pumps 7 are mounted on the backside of
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the adapter. The stalk gathering unit 5 and the stalk shredder units 16 share a
common oil tank 13.

Stalk shredder units 16 are lifted and descended by hydraulic cylinders 22
acting upon the rear levers 21. The hydraulic system of the combine harvester is
applied for operating‘the hydraulic cylinders 22. To provide for quick mounting and
dismounting, locking pins are utilized to connect the stalk shredder units 16 to the
frame while the hydraulic hoses are connected with quick-connect couplers.

As the combine harvester advances in the field, snouts 2 direct plants to be
harvested into the channels 4 formed between neighbouring crop gathering units 1.
The stalk gathering units 5 further direct the plants towards the harvester units 15.
The cut crops are gathered by the crop gathering units 1, passed on to the
collecting auger 14 and further to the throat.

The main advantage of a combine harvester utilizing the inventive adapter
(header) is that the harvesting speed may be adjusted to actual field conditions. For
instance, a higher harvester speed may be chosen for harvesting a clear and thin
stand, whereas for harvesting down crops the technique of moving the combine
with lowered speed into a direction opposite the direction of down stalks may be
applied to reduce grain loss. Synchronizing the speed of the stalk gathering unit
with the translation speed of the combine has the advantage - even on sloping
terrain or in case ddwn crops are harvested - that the stalk gathering unit acts upon
the stalks only with a minimal force, providing only a slight supporting action. A
further advantage of the inventive adapter (header) equipped with stalk shredder is
that harvesting may be carried out very effectively, in a single step, utilizing the full
potential of the combine harvester.



WO 2008/104816

O 00 ~N O g b ODN -

N N N /) @A dam ;A a2 @ = -
N = O © 0o N & 00 h W N = O

-9.

List of reference numerals

crop gathering unit
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filter
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harvester unit
stalk shredder unit
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rotor
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Claims

1. Harvester adapter with stalk shredder for harvesting grain crops, particularly
sunflower, comprising a frame structure attached to a combine harvester, at least
two crop gathering units having a snout, the crop gathering units being secured to
the frame structure, where neighbouring crop gathering units are arranged such
that a channel with an open leading end is formed between them, and where a
stalk gathering unit is disposed in driving cohnection with a harvesting mechanism
on at least one side of the channels, and further comprising a coliecting auger
disposed rearward from the harvesting mechanism and at least one stalk shredder
unit attached to the frame structure,
characterised by that

the speed of the stalk gathering unit (5) is continuously adjustable by control orders
given by the combine harvester and/or by a speed meter disposed on the adapter
and/or by the operator, and the stalk shredder units (16) are attached to the frame
structure (3) such that their position is adjustable in a direction perpendicular to the
direction of travel.

2. The adapter according to Claim 1, characterised by that the stalk gathering units
(5) are driven through hydraulic drive means, the hydraulic drive means comprising
a pump (7) driven by a chain drive (12) and a hydraulic motor (6), where the
hydraulic motor (6) is directly connected to the input shaft of the stalk gathering unit

(5) with an angular gear drive.

3. The adapter according to Claim 1, characterised by that the stalk shredder units
(16) are driven by hydraulic drive means, the hydraulic drive means comprising a
pump (7) driven by a chain drive, with one pump being installed for each stalk
shredder unit (16) and also comprising hydraulic motors (6) adapted for driving the
stalk shredder units (16).

4. The adapter according to Claim 1, characterised by that the stalk shredder units
(16) comprise rotors (18) disposed for rotation in a common housing (17), where
the distance between the rotor shafts is adjustable with respect to the row distance
of the crop to be harvested.
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5. The adapter according to Claim 4, characterised by that two counter-rotating
rotors (18) are disposed in a common housing (17).

6. The adapter according to Claim 1, characterised by that the stalk shredder units
(16) are suspended on the frame structure (3) thereof by means of articulated
levers (20, 21).

7. The adapter according to Claim 6, characterised by that the stalk shredder units
(16) are suspended on the frame structure (3) of the adapter by three levers (20,
21), where the length of the forward lever (20) is adjustable and the length of the
two rearward levers (21) is fixed.

8. The adapter according to Claim 1, characterised by that the stalk shredder units
(16) are retractable under the frame structure (3) in their terminal position.
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