Office de la Proprieté Canadian CA 2598431 C 2013/04/02

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 598 431
Findustrie Canada Industry Canada a2 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de dépdt PCT/PCT Filing Date: 2006/02/10 (51) ClLInt./Int.Cl. A07C 9/02(2006.01),
(87) Date publication PCT/PCT Publication Date: 2006/08/24 A0TE 49/06(2000.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2013/04/02 HEISS. ANDREAS JR. DE
(85) Entréee phase nationale/National Entry: 200//08/16 L
(73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: EP 2006/050846 HEISS ANDREAS JR.. DE
(87) N® publication PCT/PCT Publication No.: 2006/087298 (74) Agent: NORTON ROSE CANADA
(30) Priorités/Priorities: 2005/02/17 (DE10 2005 007 521.5); S.EN.CRL,SRL/ALP

2005/05/03 (DE10 2005 020 563.1);
2005/08/03 (DE10 2005 037 114.0)

(54) Titre : MACHINE AGRICOLE COMBINEE
54) Title: COMBINED AGRICULTURAL MACHINE

19 10 1

(57) Abréegée/Abstract:

The invention relates to a combine agricultural machine (1) comprising a planting device (3), in particular a potato planting device,
provided with at least one storage container (10), an extraction device associated thereto, a setting plow (7) and an downstream
mounted end damming device (4). A loosening tool (2) for preparing a seedbed Is arranged upstream of the planting device (3) In a
travelling direction and one or several wheels (18) for disintegrating soil and supporting the machine are mounted upstream of said
loosening tool (2) in said travelling direction. The invention also relates to a method for mechanically planting seeds comprising a
stage for preparing the seedbed, a sowing stage and a final damming stage which are simultaneously carried out by means of tools
mounted on the agricultural machine (1). At the beginning, the wheels (18) of the machine pass along the soll to be processed for
homogeneously disintegrating and breaking it, afterwards the seedbed is prepared by the loosening tool (2) wherein the seeds or
seedstock are distributed and the end damming Is carried out.
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(57) Abstract: The invention relates to a combine agricultural machine (1) comprising a planting device (3), in particular a potato
planting device, provided with at least one storage container (10), an extraction device associated thereto, a setting plow (7) and an
downstream mounted end damming device (4). A loosening tool (2) for preparing a seedbed is arranged upstream of the planting
device (3) in a travelling direction and one or several wheels (18) for disintegrating soil and supporting the machine are mounted
e Upstream of said loosening tool (2) in said travelling direction. The invention also relates to a method for mechanically planting
I~ seeds comprising a stage for preparing the seedbed, a sowing stage and a final damming stage which are simultaneously carried out
@Q by means of tools mounted on the agricultural machine (1). At the beginning, the wheels (18) of the machine pass along the soil to
Q be processed for homogeneously disintegrating and breaking it, afterwards the seedbed is prepared by the loosening tool (2) wherein
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the seeds or seedstock are distributed and the end damming is carried out.

(57) Zusammenfassung: Eine kombinierte landwirtschaftliche Maschine (1 ) umfasst eine Pflanzeinrichtung (3), insbesondere eine
Kartoffellegeeinrichtung, mit wenigstens einem Vorratsbehdlter (10), einer diesem zugeordneten Entnahmeeinrichtung und einer
Setzschar (7), sowie eine nachgeordnete Einrichtung
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TJ, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, DK, Veroifentlicht:

EE, ES, FI, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, — mit internationalem Recherchenbericht

NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, BJ, CFE, CG,

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). Zur Erkldrung der Zweibuchstaben-Codes und der anderen Ab-
kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-

Erklarung gemall Regel 4.17: des and Abbreviations") am Anfang jeder reguldiren Ausgabe der
—  Erfindererklirung (Regel 4.17 Ziffer iv) PCT-Gazette verwiesen.

zum Enddammaufbau (4). In Fahrtrichtung vor der Pflanzeinrichtung (3) ist ein Lockerungswerkzeug (2) zur Saatbeetbereitung an-
geordnet und in Fahrtrichtung vor dem Lockerungswerkzeug (2) zum Zerkleinern des Bodens und zum Abstiitzen der Maschine ein
oder mehrere Réder (18). Bei einem Verfahren zur maschinellen Saatgutausbringung, wobei die Arbeitsschritte Saatbeetbereitung,
Aussaat sowie Enddammaufbau durch an einer landwirtschaftlichen Maschine (1 ) angeordnete Werkzeuge erfolgen, werden die
genannten Arbeitsschritte gleichzeitig in einem einzigen Arbeitsgang durchgefiihrt. Hierbei wird zunédchst der zu bearbeitende Bo-
den durch Réder (18) der Maschine tiberfahren, um den Boden gleichméfBig zu zerkleinern und zu zerkriimeln, anschlieBend durch
ein Lockerungswerkzeug (2) das Saatbeet bereitet, danach die Saat bzw. das Pflanzgut ausgebracht und schlieBlich der =nddamm
aufgebaut .
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Combined Agricultural Machine

This invention refers to a combined agricultural machine that includes a
planting device and a downstream-mounted final damming device. The plant-

ing device is especially a potato planting device with at least one storage
container, an extraction device associated thereto, and a setting plow.

Such machines that combine the working process of planting and damming
building in one single machine are known from current technology. The best
examples are potato planting machines equipped with various tools for final
damming (for example, with ridge elements for solé application, with ridge
elements and cage drum rollers or also combined with a dam-forming sheet
metal. In this case, the seedbed preparation for cultivation must be carried
out in one separate work process with the help of a rotary harrow. However,
these machines can only be used in light to medium soils, whereas in heavier
soils sufficiently small soil fractions can't be achieved for the damming struc-
ture. Therefore, in heavier soils the final damming must be expanded by an-
other work process that includes a damming rotary hoe. The subsequent
hoeing of the dams in another work cycle can cause a lateral mismatch, so
that the location of the plant tubers can be significantly off-center from the
dam, which may lead to a lateral growing out of the tuber nests. This problem

occurs especially when a lateral slope is being tilled.

To solve this problem, DE 197 10 036 describes a laying machine in which a
damming rotary hoe has been placed on a machine frame right behind the
furrow markers. The combination of planting machine and damming rotary
hoe to one single combined machine eliminates the problem of lateral mis-
match. In addition, this design already takes care of two work cycles, resuit-
ing in fuel economy and an increase in harvest yield by reducing the green
proportion of the harvest caused by sunshine. Such machines can also be
used in heavy soils. However, a previous work cycle for seedbed cultivation
remains essential with this design. The subsequent driving over of the tilled
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soil by a planting machine, by a dam-forming machine or by the combined
machine described here, however, will once again compact the already loos-

ened soil.

Therefore, the task of the invention is to suggest a machine that will make it
possible to bundle the work cycles even more and also to compact the al-

ready loosened soil only very little.

The task is solved with a combined agricultural machine as defined herein.

A combined agricultural machine includes a planting device, especially a po-
tato-planting device, and a downstream mounted final damming device. The
planting device consists at least of one storage container, an extraction de-
vice associated with it, and a setting plow. According to the invention, a loos-
ening tool for seedbed tilling is placed in the plowing direction before the

- planting device. Furthermore, one or more wheels for disintegrating the soil
and supporting the machine are mounted before said loosening tool in plow-
ing direction. On the other hand, after the loosening tool, the machine has no
more wheels. Thanks to the placement of a loosening tool before the ma-
chine's planting device, a previous work cycle for soil cultivation can be
eliminated. In this case, according to the invention, no more wheels support-
ing the machine have been placed in plowing direction after the loosening
tool, so that a subsequent compacting of the already loosened soil can no
longer take place. One or more wheels for supporting the soil have been
placed before the loosening tool in plowing direction. This causes the soil
clods to be crushed and disintegrated, thereby considerably facilitating the
subsequent planting and damming formation. A lateral mismatch that leads to
an off-center depositing of the plants being planted in the dams is also elimi-
nated by the placement of the tools in one machine. This aiso improves the

soil's crumb structure.
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A preferred execution design of the machine provides the extraction device to
be a rotating bucket chain conveyor. This execution makes it possible to

achieve an especially compact machine design.

If the rotating bucket chain conveyor is driven by a spring-loaded roller that
makes contact with one profile of the wheels, then a space-saving and fa-
vorably balanced arrangement of the rotating bucket chain conveyor and the
storage container for the seeds is possible. In addition, the driving mecha-
nism of the rotating bucket chain conveyor can work without slippage. If the
machine is lifted, the roller no longer makes contact with the wheel profile,

thus causing the rotating bucket chain conveyor to stop.

Furthermore, it is advantageous if the loosening tool has been designed as a
rotating harrow, thus facilitating the loosening of heavy soils as well. How-

ever, an alternative execution would have a spike tooth rotating mechanism.

Another advantageous subsequent execution of the invention provides ridge
bodies or covering disks to be allocated to the planting device, which already
pre-shape the dam to be built. However, since no more subsequent soil
compacting takes place with this wheel arrangement in the machine accord-

ing to the invention, they are not necessarily required any longer.

A particularly advantageous execution form of the invention provides that a
dam-forming sheet metal is placed behind the planting device for building the
final damming. With this execution, particularly solid and smooth dams can
be achieved, thereby creating optimum growing conditions. If the inclination
of the dam-forming sheet metal can be changed, then dam height and flank

inclination can be adjusted.

Another further execution of the invention provides the setting plow to be de-
veloped as a double plowing disk. Plant residues in the soil can be cut up by
the plowing disk and incorporated into the soil. If a comb breaker is added to
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the double plowing disk, then an especially precise seed deposition can be

achieved.

It is also advantageous if the setting plow is connected to the final damming
device especially to a dam-forming sheet metal in a way that its height can
be adjusted and , thus allowing one to easily plant the seed stock at the

same depth with respect to the dam crest.

Advantageously, the machine has been executed as an extruded machine

with its own driving mechanism.

Preferably, the wheels of the machine should be equipped with wide tires to
cover most of its tilling width. This design allows the wheels to squash and
disintegrate the soil clods to achieve optimum Cultivation. Owing to the lower
pressure, the use of wide tires protects the soil and plants and excessive soll
compacting by the wheels does not take place. Thanks to the wide tires, the
machine does not sink as deeply into the soil, thus achieving a mostly uni-
form plant depth. Preferably, four wheels are arranged in the machine's width

direction, which results in a four-lane design of the machine.

If the wheels of the machine are hung in a pendulous manner, then exact

depth guidance and centric seed deposition are achieved in uneven soils or

in lateral slopes as well.

Besides, if the machine is arranged in multiple rows, it can be advantageous
if it can be coupled to a tractor and rotated by 90° when driven on the road. In
this case, the wheels of the machine are arranged in such a way that they
can be swayed by 90° on the machine. This makes it also possible to drive

the machine over a wider working area and still be able to comply with the

maximum permissible road driving width.
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In accordance with another favorable execution of the invention, it is advan-
tageous if a roller for disintegrating the soil is arranged before the loosening
tool. Even as a result of this, exact depth guidance over the entire cultivation
width and a favorable crumbling of the soil and disintegration of the clods can

be achieved.

A particularly compact design of the machine can be achieved if the storage
containers of the planting device are placed over the loosening tool and the
machine's center of gravity is located near the wheel axis. Supporting wheels
(arranged in traveling direction after the loosening tool) for compacting the
soil that was already loosened once again, would not be needed in this case.
Preferably, the storage container should be arranged as a hydraulic tilting
bunker. This makes an optimal weight distribution possible while still ensuring

a constant supply of seed stock.

Another advantageous execution form of the invention provides the loosening
tool to be detachable from the machine for use in other machines. In this
case, the loosening tool can also be used for other tilling methods regardless

of the combined planting machine.

It is also advantageous if the planting device is designed so it can be de-
tached from the machine. This also makes it possible to mount various plant-

ing or seeding devices on the machine as well as to use only the machine’s

loosening device.

To dismount the planting device from the machine it is especially advanta-
geous if the storage container with the extraction device, the setting plow and
the device for the final damming building form one single design unit. Then,
the latter can be detached as such from the combined agricultural machine

and be replaced by another seeding device.
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In particular, instead of the planting device, a seeding device for grain (such
as a seed drill) can be mounted on the machine, which would comprise at
least one storage container, an extraction device for seed stock, a sowing
beam and a packing roller. If the components are correspondingly designed,

a conventional sowing machine can also be employed in this case.

It is also advantageous if a single-grain-seeding machine is arranged in the
machine as planting device or can be mounted on it. It is advantageous for
this if the storage container with the extraction device forms a detachable unit

that can be arranged on the combined machine.

If the single-grain seeding machine includes a dam-forming sheet metal, then
the seeding can also take place as a single working cycle together with the
building of the damming structure. If a sowing beam of the single-grain seed-
ing machine is placed in a recess of the dam-forming sheet metal, then the
seeds can be directly brought into the dam just created, with which a very

precise depth guidance can be achieved.

In accordance with another advantageous execution, it is provided that the

machine is designed as a bagger for connection to a tractor.

It is also possible to combine the machine with a tractor, in which case the

loosening tool is directly placed on the tractor. Therefore, the machine would
have no driving mechanism of its own. The depth guidance of the tools can

be achieved in this case through roller feelers, for example.

In accordance with another advantageous further design of the machine
combined with a tractor, the tractor in operation essentially bears only the
weight of the storage container. In this case, a convenient construction can
achieve weight distribution in which the tractor barely bears the load of the

mounted machine, while the device for the final damming stage is advanta-

geously burdened.
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Additionally, more tools (especially tools running ahead) can be arranged on
the machine. For example, it would be advantageous if a grading rail or
spring tine is arranged. A manure spreader can also be arranged as an addi-
tional tool. This would preferably be arranged over the entire working width
so that the manure can be deposited and incorporated depending on the dis-
tance covered. This can result in the savings of an additional working proc-
ess, something that would contribute to fuel economy. In addition, the ma-
nure can be brought almost directly out to the seed deposit spot, thus improv-

ing effectiveness.

A particularly advantageous subsequent development of the invention
provides that the plant material supply into a scoop chamber is controlled de-
pending on the filling level of the scoop chamber. Advantageously, the plant-
“ing device has for this purpose a device for registering the filling level in the
scoop chamber. This allows one to always have a uniform supply of plant
material in the scoop chamber, with which a very uniform occupancy in the
individual laying buckets of the extraction device is achieved. This makes it

possible to reliably prevent double occupancy and defective spots.

It is also advantageous if the planting device includes a conveying device for
transporting plant material out of the storage container to the scoop chamber.
If in this case and in the case of a multiple-row machine, one joint conveying
device is assigned to every two rows, then a particularly uniform transport of

plant material to the scoop chambers of the individual rows is achieved.

In a process for mechanical seed output, the working processes of seedbed
preparation, sowing and final damming take place through tools arranged in
an agricultural machine. According to the invention, the working processes
mentioned are carried out simultaneously in a single working process. In this
case, the machine's wheels are first driven over the soil to be tilled in order to

disintegrate and crumble the soil uniformly, thereby facilitating the subse-
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quent planting and the building of the dam structure in particular. Afterwards,
the seedbed is prepared for cultivation with a loosening tool, the seeds or
plant materials are brought out and finally the final dam is built. In this case,
the machine's wheels impact the soil only before the latter is loosened. This
can effectively prevent a damaging re-compacting of the soil near the driving
lanes. Since the wheels crumble the soil uniformly, an especially practical
and fine crumbling structure can be achieved, so that this process can also

be carried out on heavy soils.

A particularly uniform disintegration of the soil can be achieved if the ma-
chine's wheels can be driven over almost all the agricultural machine's width
for cultivation preparation. This can be achieved, for example, if the machine

is equipped with wide tires, which exert only a small pressure on the soil.

Additional advantages of the invention are described in connection with the

execution examples. It is shown in:

Figure 1 A diagrammatic view of a combined machine according to the

invention in a lateral view in dragged version,

Figure 2 A diagrammatic front view of the machine according to the in-

vention with pendulous wheel suspension in profile,

Figure 3 A diagrammatic top view of a machine according to the inven-

tion with swiveling wheels,

Figure 4 A diagrammatic view of a machine according to the invention as

a lifting machine,

Figure 5 An additional embodiment of a machine according to the inven-

tion with an improved planting device,
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Figure 6 An additional embodiment of a machine according to the inven-

tion, in which a seeding device for grain has been arranged,

Figure 7 A diagrammatic view of a dam-forming sheet metal, to which a

height-adjustable blade has been attached.

Figure 1 shows a lateral view of a combined agricultural machine 1 according
to the invention in a dragged version. The machine 1 has a loosening tool 2,
a planting device 3 and a final damming building device 4. The devices are
arranged on a common support framework 5, with which the working proc-
esses of seedbed preparation, sowing and final damming can be joined to-
gether in one single working process. We see the combined machine 1
designed as a dragged machine with its own driving mechanism 8. However,
a construction as a directly attached lifting machine is also possible. We see
here a loosening tool 2 provided as a circular self-cleaning harrow, which
makes an especially good cultivation of the seedbed possible. In this case,
the harrow has been constructed with a conventional add-on attachment 9 so
that it can be detached for use in another machine. The loosening tool 2 is
followed by a planting device 3, arranged subsequently in traveling direction,
which is designed here as a bucket-laying machine. A hydraulic cylinder 13

has the function of lifting the machine.

The planting device 3 consists of a hydraulic tilting bunker acting as storage
container 10 for seeds, a rotary bucket structure 11 for the scattering and
transporting of the seeds and a setting plough 7. The plant material, espe-
cially seed potatoes 12, is deposited through the bucket structure 11 in one
of the furrows pulled by the plowshare. The plowshares can be constructed
as height-adjustable double-disk plowshares, for example, but other designs
are possible as well. Possibly available plant residues from winter greening,
for example, are cut up by the disk plowshare and therefore cause no ob-
structions. In order to break the remaining soil ridge located between both

plowshare disks and achieve a centric deposition of the tubers, a height-
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adjustable comb breaker has been placed between both disks (not shown
here). A hydraulic cylinder can tilt the storage container in place, thereby

making possible a constant transport of the plant material 12.

Here, a dam-forming sheet metal 14 of the planting device 3 has been sub-
sequently arranged for the final damming building stage to provide a stable
final damming structure in a single working process with seedbed cultivation
preparation and planting. According to the invention, in this case no subse-
quently arranged wheels 18 in the loosening device 2 are needed due to the
compact design of the machine 1, as is the case in known machines of the
state of ‘art. In accordance with machines of the state of art, the seedbed cul-
tivation preparation takes place in one separate working process before
planting. Afterwards, the planting machine is driven over the previously loos-
ened soil (and frequently the rotary cultivator is also subsequently driven over
it as well), in which case the wheels of the corresponding machines com-

press and compact the previously loosened soil.

Therefore, according to the invention, in this machine 1, wheels 18 for sup-
porting the machine 1 are placed only in traveling direction before the loosen-
ing tool 2, made possible by the compact design of machine 1. The present
machine 1 is equipped with wide tires 15 that almost cover the entire tilling
preparation width of the machine 1. The significantly larger tire contact sur-
face exerts only a very slight pressure on the soil that is well below 1 bar, so
that the machine's wheels 18 placed before do not cause any appreciable
soil compacting. In addition, the driving over of the entire preparation cultiva-
tion width uniformly crumbles the soil and disintegrates the soil clods. If ar-
ranged correspondingly the remaining small soil ridges between the wheels
are driven over by the tractor's wheels, so that the weight is uniformly distrib-
uted over the entire working width. The disintegration and crumbling of the
soil, plus the prevention of subsequent compressing by the machine's
wheels, greatly facilitate the final damming stage. Furthermore, the wider tire

contact surface makes it possible to achieve a constant planting depth, which
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is largely independent from the filling level of the storage container 10.
Shown here is a design of the machine 1 with four wheels 18 equipped with

wide tires to allow road driving. However, instead of the wheels 18, only one

roller that covers the entire working width can be arranged.

To achieve a compact construction of the machine 1, the storage container
10 is placed above the loosening device 9. The placement of the storage
container 10 according to the invention allows the center of gravity of the ma-
chine 1 to be displaced towards the front in traveling direction, so that no mo-
re additional wheels 18 are needed behind the loosening tool 2. Since the
placement of the wheels 18 according to the invention does not allow any
more subsequent compacting of the soil, a dam-forming sheet metal 14 can
be added on directly to the planting machine 3, in which case uniform,

smooth and stable dams can also be achieved in heavy soils.

In the embodiment shown, a bucket-laying device forms the machine's plant-
ing device 3. Likewise, however, a conveyor belt device can be added In-

stead of the bucket-laying device.

Figure 2 shows a diagrammatic front view of the machine 1 according to the
invention with a pendulous wheel suspension. The wheels 18 every two of
them connected by a joint axis 19 are supported pendulously in the support-

ing frame are needed for this. This arrangement makes a more exact depth

guidance possible in uneven soils too, something that otherwise wouid only

be achieved with a roller.

Figure 3 shows a diagrammatic top view of another favorable embodiment of
the machine 1 according to the invention with swiveling wheels 18. Since a
multiple row version of the machine 1 surpasses the working or path width of
the tractor, it is possible for example to place two wide tires 15 for depth
guidance and re-cOmpacting of the soil in such a way on the machine 1 that

they will mostly be located beside the tractor wheels 20 shown here as dots
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and dashes if the machine 1 in operating position is coupled to the tractor. In
order not to exceed the maximum allowable width for road driving, the wheels
18 can be swiveled by 90° towards the corresponding traveling direction
(broken lines in the diagram). This allows one to couple the machine 1 to a
tractor by displacing its direction by 90°. In order to achieve this, a side of the

machine 1 has been advantageously lifted with the tractor.

Nevertheless, in working position almost the entire working width of the ma-
chine 1 is driven over, since the tractor's wheels 20 drive over the space be-
tween the wheels 18 of the machine. Only the back wheels of the tractor are
hinted at here. Such a machine 1 is suitable both for multiple-row designs
and for conventional four-row designs. In the four-row design it is also possi-
ble to widen the dam width as a result of this, since the maximum allowable

width for road driving does not restrict the working width any longer.

Figure 4 shows a diagrammatic view of a machine 1 according to the inven-
tion as a lifting machine. Here, the machine 1 has been combined with a trac-
tor and has no driving mechanism 8 of its own. Because of this, the machine
1 can also be designed in an especially compact way. The machine 1 can be
added on to the tractor as a lifting machine, in this case through the respec-
tive arrangement of the components of the machine 1 it can be achieved that
the weight of the addition in operating position will have a largely neutral ef-

fect on the tractor. By and large, the tractor carries only the weight of the

storage container 10 because most of the weight of the addition is supported
by the dam-forming sheet metal 14. This makes it possible for the dam-
forming sheet metal 14 or the device for the final building of the damming 4 to
carry the weight favorably, thus leading to an improved final damming stage.

This design has a positive effect especially if the filling level of the storage

container 10 is low.

For road driving, the machine 1 can be lifted by the tractor's hydraulic addi-

tion. Thanks to the compact design and the possibility of a hook-up in a con-
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ventional tractor, this machine 1 can be manufactured economically and is

therefore also useful for small farms.

Another embodiment of a machine 1 according to the invention with an im-
proved planting device 3 is shown diagrammatically in Figure 5. In accor-
dance with this illustration, the planting device 3 consists of a firmly arranged
storage container 10 to which a scoop chamber 21 for the plant material 12
has been allocated. Even here, the planting device 3 has a rotating bucket
structure 11 that acts as extraction device. According to the invention, the
planting device 3 is equipped with a device for registering the filling level in
the scoop chamber 21, which can be designed as an optical sensor 22, for
example. This device makes it possible to regulate the filling level in the
scoop chamber 21 depending on how much the level of the scoop chamber
21 is filled, thus achieving a generally uniform, optimal height of the filling
level. Furthermore, this also allows the length | of the vibrating section to ha-
ve the same length all the time. The vibrating of the plant material 12 on the
vibrating section prevents multiple occupancies of the individual laying buck-

ets of the extraction device.

In the known devices according the state of art, the height of the filling level

in the scoop chamber 21 depended on the stock of plant material 12 in the
storage container 10. As a result of this, the length of the vibrating section |
depended on the remaining stock of plant material. A high level in the scoop
chamber 21 leads to double-occupancies in the individual laying buckets of
the extraction device owing to a vibrating section that was too short, while in
case of a low filling level, defective spots were to be expected. A correction of
the adjustments in the vibrating aggregate during operation was possible only

in a very limited way.

In the diagram shown, the constant height of the filling level in the scoop
chamber 21 is achieved through a conveyor device 23 that interrupts the

supply of plant material 12 into the scoop chamber 21 as soon as a pre-
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adjusted, optimal filling level is reached. As a result of this, an optical control
of extraction device occupation by the user is no longer needed with this

technical advancement. The driver of the tractor can see the control and oc-

cupancy of the laying buckets while driving.

In ordér to achieve in multiple-row machines 1 as much as possible a uniform
distribution of plant material 12 in the individual rows, two or more conveyor
devices 23 are advantageously arranged beside each other in the storage
container 10. It is especially advantageous if the scoop chamber 21 of both
rows is loaded by a joint conveyor device 23. As a result of this, all scoop
chambers 21 of the machine 1 are largely uniformly supplied with slight con-

struction expense.

In the example shown, a bucket laying structure 11 is provided as an extrac-
tion device, but a belt laying structure can also be arranged. In addition, one
conveyor device 23 per row or extraction device can also be arranged as

well, but this would increase the construction effort and expense.

Since the machine 1 according to the invention lacks wheels that will com-
press the soil afterwards, it is possible to put together the working processes
of seedbed preparation, planting and dam formation in a one single process
in one machine. As a result of this, significant fuel and cost-intensive working
hours are saved. Since in this case no separate loosening tool for seedbed
preparation is placed before it, tractor hours are saved as well. The harvest
yield can be increased through the machine combination according to the In-
vention, since a constant planting depth and a precise centric deposition of
the plant material 12 takes place. Especially in lateral slopes, a non-centric
mismatch of the plant material 12 deposition spot can no longer occur. The

constantly centric deposition of tubers makes it possible to prevent almost all

the green share of the harvest.
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Since the tools in the combined machine 1 are arranged on a supporting
structure 5, expenses can also be lowered compared to individual machines.
Besidés, with the unification of the tree working processes in one single ma-
chine, the risk of adverse meteorological conditions can be largely prevented,
since there is no longer a temporal mismatch between the individual working
processes. Since owing to the combined machine 1, no more significant soil
compacting takes place, the crop yield of the preliminary bed can be In-

creased considerably.

Figure 6 shows another embodiment form of the machine according to the
invention in which a seeding device 25 has been placed as a planting device
3, here a drill seeder for grain seeding. In this case, the combined agricultural
machine 1 has been constructed in such a way that different planting or
seeding devices can be added on to the machine via the corresponding
mounting device or other additional devices. Instead of the structural unit
shown in Figure 1 (which comprises a storage container 10, the extraction
device 11, the dam-forming sheet metal 14 and the setting plow 7), according
to the diagram shown here, a drill seeder for seeding grain has been added
on to the machine 1. According to this diagram, the seeder also includes a
storage container 10, an extraction device for the seeds consisting of a me-
tering unit 29 and a fan 30 to transport the seeds to a distribution head 31
and a sowing rail with several setting plows 7. If the individual components
are adapted to each other in the construction, a conventional seeding device
can be added on to the combined agricultural machine 1 or mounted on top
of it. Furthermore, the seeding device 25 includes a packing roller 26 to
achieve a re-compacting of the soil needed for grain seeding. In addition, and
according to the diagram shown, the seeding device also includes a pressure
roller 32 and a currycomb 33 in the seeding device 25 to close the seed fur-
row. However, it is also possible to add other planting or seeding devices 3,
25 on to the machine 1. It would be especially advantageous to add individ-
ual grain seeding devices on to the agricultural machine 1. In order to do this,

the dam-forming sheet metal 14 (possibly with a setting plow 7 placed on it)
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can be arranged on the machine for replacement purposes so that different

dam-forming sheet metals can be used depending on requirements.

Figure 7 shows a diagrammatic view of a dam-forming sheet metal 14 in
which the (adjustable) setting plow 7 is added on to it. If the (height-
adjustable) setting plow 7 is placed on the device for the final damming build-
ing stage 4, then a particularly exact seed deposition at a constant depth can

be achieved.

In accordance with the view seen in Figure 7, in this case the setting plow or
sowing plowshare 7 is arranged in a recess 28 of the dam-forming sheet
metal 14. As a result of this, it is possible to bring the seeds into the dam thus
created, thereby allowing an extremely exact depth guidance to be achieved.
This design is especially advantageous in combination with a single-grain
seeder. It is becoming more popular to cultivate corn in dams as well, for ex-
ample, since as a result of this a largely constant and uniform temperature
level can be achieved within the dam. Therefore, with the dam-forming sheet
metal 14 according to the invention, it is possible to build a dam in one single
working process and also deposit the grain seedwhile also a fertilizer or

phosphorus (if corn is planted) can be placed in the soil at the same time.

Therefore, the advantages of the combined agricultural machine 1 according
to the invention are fully applicable to a grain seeder or to a single-grain see-
ding device, since a multiple driving over the soil to be prepared for cultiva-
tion is not needed any longer and there is no compacting in the area of the
tractor's driving tracks. As a result of this, a particularly simultaneous bursting
open of the seeds can be achieved, thus increasing crop yield. At the same
time, the many different applications of the combined agricultural machine 1
often need only individual machinery parts to be built on it, so that it is possi-

ble to lower costs as well as a result of this.
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The invention is not limited to the embodiments shown. For example, the
machine can be built in a four-row design in other multiple-row versions or a
belt conveying structure can be used instead of the bucket conveying struc-
ture. Likewise, other plant material or seed stock such as carrots or sugar
beets can be planted with the machine apart from potatoes. The machine can

be used not only as a planting machine, but also as a dam-forming one.

The advantage of the machine according to the invention is that after having
built the dam, no more working processes are needed. Therefore, any num-
ber of desired dams can be laid out at any distance from one another. There

is no danger of subsequent damage to the dam flanks or the product being

created. As a result of this, wider tires than usual can be used in bed process
cultivation. Additionally, ridge or covering layers can be laid out for facilitating
the final dam building stage. Other modifications included within the scope of

the patent claims are also part of the invention.
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CLAIMS

1. Combined agricultural machine comprising a planting device having at least
one storage container, an extraction device associated with said storage
container and a setting plow as well as a downstream mounted end dam-
ming device, wherein a loosening tool for seedbed preparation is arranged in
traveling direction before the planting device, wherein at least one wheel is
placed in traveling direction before the loosening tool for disintegrating the
soil and for supporting the machine, wherein the at least one wheel is
equipped with a wide tire that largely covers the cultivation preparation width
of the machine, and the at least one wheel is pendulously suspended in the
width direction of the machine.

2. The machine of claim 1, wherein said planting device is a potato-planting de-
vice.
3. The machine of claim 1 or 2, wherein the extraction device is a rotating

bucket structure.

4. The machine of claim 3, wherein the bucket structure is driven by a spring-
loaded roller that is in engage with one profile of the at least one wheel.

5. The machine of any one of claims 1 to 4, wherein no wheels for supporting
the machine are placed in traveling direction after the loosening tool.

6. The machine of any one of claims 1 to 5, wherein the loosening tool is de-

signed as a rotating harrow.

7. The machine of any one of claims 1 to 6, wherein the loosening tool is exe-

cuted as a comb tooth rotor.

8. The machine of any one of claims 1 to 7, wherein the ridge elements or cov-

ering layers are allocated to the planting device.
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The machine of any one of claims 1 to 8, wherein a dam-forming sheet metal
is placed after the planting device for building the final damming stage.

The machine of any one of claims 1 to 9, wherein the setting plow is con-
structed as a double-disk plow.

The machine of claim 10, wherein a comb breaker has been allocated to the
double-disk plow.

The machine of any one of claims 1 to 11, wherein the setting plow is ad-
justably connected to the device for building the final dam structure.

The machine of claim 12, wherein the dam structure is a dam-forming sheet.

The machine of any one of claims 1 to 13, wherein the machine is con-

structed as a dragged machine.

The machine of any one of claims 1 to 14, wherein four wheels are placed in

the width direction of the machine.

The machine of any one of claims 1 to 15, wherein the machine is con-
structed in multiple rows and can be coupled to a tractor for road driving by

rotating it 90°.

The machine of claim 16, wherein the machine is constructed in six or eight

FOWS.

The machine of any one of claims 1 to 17, wherein a roller for disintegrating

the soil is placed before the loosening tool.

The machine of any one of claims 1 to 18, wherein the storage container of
the planting device is placed above the loosening tool and the center of grav-

ity of the machine is near the wheel axis.
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The machine of any one of claims 1 to 19, wherein the storage container is
constructed as a hydraulic tilting bunker.

The machine of any one of claims 1 to 20, wherein the loosening tool) is de-

tachable from the machine for use in other machines.

The machine of any one of claims 1 to 21, wherein the planting device has

been dismountably placed on the machine.

The machine of any one of claims 1 to 22, wherein for dismounting the plant-
ing device, the storage container with the extraction device, the setting plow,

and the device for the final dam-forming constitute a building unit.

The machine of any one of claims 1 to 23, wherein instead of the planting
device , a seeding device, with at least a storage container, an extraction de-
vice for the seed stock, a sowing rail with sowing plows and a packing roller

is mounted to the machine.

The machine of claim 24, wherein the seeding device is a drill seeder.

The machine of any one of claims 1 to 25, wherein a single-grain seeding
device as a planting device is arranged on the machine or is mounted on

said machine.

The machine of claim 26, wherein the single-grain seeding device contains a

dam-forming sheet metal.

The machine of claim 27, wherein a setting plow of the single-grain seeding

device has been placed in a recess of the dam-forming sheet metal.

The machine of any one of claims 1 to 28, wherein the machine is con-

structed as a lifting machine for connection to a tractor.
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The machine of claim 29, wherein when the machine is in operating position,
the tractor largely bears only the load of the weight of the storage container.

The machine of any one of claims 1 to 30, wherein more tools are arranged
in the machine.

The machine of claim 31, wherein said tools are tools running ahead.

The machine of any one of claims 1 to 32, wherein the supply of plant mate-
rial in @ scoop chamber of the planting device is adjustable depending on the
filling level in the scoop chamber.

The machine of claim 33, wherein the planting device has a device for regis-
tering the filling level in the scoop chamber.

The machine of claim 33 or 34, wherein the planting device has a conveyor
device for transporting plant material from the storage container into the

SCoop chamber.

The machine of claim 35, wherein the machine is constructed as a multiple-
row machine, in which case one joint conveyor device is assigned to every

two rows.

Process for mechanical seeding production featuring the working stages of
seedbed preparation, sowing and final damming, which take place in tools
arranged in an agricultural machine, wherein the working stages are carried

out simultaneously in one single working process, and wherein a loosening
tool tills the seedbed afterwards, then the seed or plant material is brought
out and finally the final dam is built, wherein initially the soil to be prepared
for cultivation is driven over by the wheels of the machine of any one of
claims 1 to 36 in order to disintegrate and crumble the soil, wherein almost
the entire tilling width of the machine is driven over by the wheels of the ma-

chine, the wheels of the machine acting on the soil exclusively before it is

loosened.
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