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(54) Bezeichnung : LANDWIRTSCHAFTLICHES ARBEITSGERAT MIT ZUSATZFAHRWERK

(57) Abstract: The mvention relates to an agricultural implement having an
auxiliary chassis, which implement 1s supported by the three-point hydraulics of
a towing vehicle and has an additional support wheel, on which a spring force
acts, to 1mprove the steerability of the vehicle. A dead center mechanism
resiliently lifts the support wheel when the implement 1s in the working position.

(57) Zusammenfassung: Es wird ein landwirtschaftliches Arbeitsgerdat mit

Zusatztahrwerk vorgestellt, welches i der Dreipunkthydraulik eines ziehenden
Fahrzeuges getragen wird und mit einem zuséatzlichen, mit Federkraft
beaufschlagten Stiitzrad die Lenkfihigkeit des Fahrzeuges verbessert. Uber
emen Totpunktmechanismus wird das Stitzrad m Arbeitsstellung des
Arbeitsgerites mit Federkraft ausgehoben.



CA 02972710 2017-06-28

WO 2016/110290 A 1 IO A0 000 AN NV RE 0 A

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fur Veroftentlicht:

jede verfugbare regionale Schutzrechtsart). ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,
S7Z, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG,
KZ, RU, TJ, TM), europaisches (AL, AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE,
IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD,

TG).

mit internationalem Recherchenbericht (Artikel 21 Absatz
3)

vor Ablauf der fiir Anderungen der Anspriiche geltenden
Frist;  Veroffentlichung  wird  wiederholt,  falls
Anderungen eingehen (Regel 48 Absatz 2 Buchstabe h)



10

15

20

25

30

CA 02972710 2017-06-28

1

DESCRIPTION
AGRICULTURAL WORKING IMPLEMENT WITH AUXILIARY CHASSIS

The invention relates to an agricultural implement according to the preamble
of claim 1.

A ground working implement with hydraulically actuated supporting wheel is

-known from the German application DE 10 2012 016 348 A1. In order to relieve the

towing tractor of a part of the weight of the implement in the lifted position, the
support wheel may be pressed hydraulically to the ground and thus carry part of the
weight of the implement. This improves the steering ability of the towing tractor. To
ensure that the support wheel does not leave any tracks in the ground during
operation, this may also be lifted hydraulically above the ground surface. However,
the hydraulic support wheel must be operated separately via a control valve during
the lifting operation of the implement.

German patent application DE 10 2013 007 038 A1 uses a mechanical
solution, wherein a weight fraction of a heavy packer roliler is transferred to a support
wheel via a four-point linkage. In the lowered state, the support wheel arm is pushed
upwards due to the weight of the implement, so that the support wheel likewise does
not leave any tracks in the ground being worked. However, the effectiveness of the
support wheel to relieve loading on the front axle of the tractor varies with different
roller weights. The front part of the implement must also be carried by the towing
vehicle.

The object of the present invention is to relieve the towing vehicle of a part of

the implement weight without actuating further additional hydraulic devices, as well as
leaving the ground surface free of any tracks behind the implement in the working

position.
This object is achieved by the features of the characterizing part of claim 1.
At least one support wheel on the ground working implement in conjunction
with an energy accumulator is provided by the vertically movable arrangement, which
can move into two positions via a dead center position, while, in a lowered implement

position which preferably corresponds to the working position, the placing of the

support wheel on the ground subjects the energy accumulator to supporting energy
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and Is displaced through its dead center position so that the energy accumulator,
after passing through this position, lifts the support wheel with its stored energy
above the ground. If the ground working implement is lifted by the towing vehicle, the
energy accumulator passes through its dead center position in the opposite direction
by means of an articulated linkage arrangement and presses the support wheel
against the ground surface with a supporting force in the raised implement position.
Since the energy accumulator is also supported against the frame of the ground
working implement, part of the implement weight is supported by the support wheel.
The lifting force requirement of the towing vehicle is reduced, thus improving its
steering ability.

Optimum energy utilization is achieved by arranging the line of action of one
or more energy accumulators on an imaginary line or plane, which runs through the
counter bearings or their bearing points or bearing axles. Several energy
accumulators may be connected in parallel or in series. A multiple counter bearing
arrangement with respectively associated energy accumulators is also conceivable,
for example on the right and left or above and below the wheel arm.

By connecting the wheel arm to the frame of the ground working implement,
on the one hand, as well as with the energy accumulator and one or more deflection
mechanisms, on the other hand, one achieves an effective design, wherein the
energy accumulator may be positioned in more favorable installation spaces in order
not to interfere with the effect of ground working tools.

The deflection mechanism also provides a further possibility for representing
transmission ratios and other kinematic dependencies between the frame, the energy
accumulator and the movable wheel arm.

Different implement weights or equipment variants may be compensated for
by using an energy accumulator with adjustable preloading.

In this way, energy accumulators with a progressive, linear or degressive
characteristic may be used.

The energy accumulator may be configured in one or more parts in order to
store different characteristics. In addition, a combination of different spring types, as
mentioned above, is also conceivable in a linkage, as well as a spatially separated

construction.
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In addition to conventional springs, elastomer springs, piston-cylinder
springs or bellows springs with optionally coupled pressure or energy accumulators
are included. If the energy accumulator is formed as a fluid cylinder with a pressure
accumulator connected thereto, an effective and compact design is also possible.
Combining this system with a pressure supply and the necessary valves, provides for
a comfortable and variable adjustment of the support and lifting forces.

The displacement of at least one counter bearing, as occurs, for example,
during the passage of the dead center position, may be assisted or only released by
a further auxiliary device, which is triggered by an external force. For example, this
auxiliary device may be actuated by raising the implement or by lowering a support
roller, and thus, depending on the position, the energy accumulator or at least one of
its counter bearings may be shifted from a raised position to a working position and
inversely, and/or secured there.

When the auxiliary device is operatively connected directly to the lifting
device of the towing vehicle, the energy accumulator or its counter bearing is
displaced, for example, by applying an upper linkage force, while its effect for lifting or
lowering the support wheel is coupled with the lifting movement of the towing vehicle.
This particularly facilitates the working sequence upon turning at the headland to be
worked. |

As the auxiliary chassis Is also designed as a function of a reconsolidation
device for the worked ground, a further multiple use is achieved. The auxiliary

chassis may then also be used in the working position of the device for depth

guidance of the same. The lifting force acting on the auxiliary chassis then acts as a
holding force via the frame on the ground working implements at the front, and is
used precisely in heavy ground conditions to ensure the working quality of the
implement. Agricultural implements with a large working width are often provided with
a muitipart foldable base frame in order to achieve good ground adaptation, on the
one hand, and an acceptable width for road transport, on the other hand. In such a
configuration, the auxiliary chassis and its components, in addition to energy

accumulators, are preferably arranged at a central region of the frame, so that the
function and advantages of the invention are retained even in the case of laterally-
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foldable frame parts. Preferably, the devices for the depth guide of the implement
pivot with the side parts of the foldable or pivotable frame.

The invention is distinguished in particular by the fact that, by utilizing the
lifting forces or lifting movement of a towing vehicle, an energy accumulator of an
agricultural implement is displaced in its linkage in such a way that a part of the
implement weight is transmitted via the energy accumulator to an auxiliary chassis in
the lifted state of the implement, thus relieving the towing vehicle and, in the working
position, relieving or lifting the auxiliary chassis via the same energy accumulator,
and thus reducing or avoiding any disturbing influences of the auxiliary chassis on the
work implement.

Further details and advantages of the subject matter of the invention are
given in the following description and the accompanying drawings in which an
exemplary embodiment with the necessary details is shown:

Fig. 1 shows a side view of a vehicle with attached ground working

implement in the raised position;

Fig. 2 shows the side view of a vehicle with a ground working implement in

the working position,

Fig. 3 shows a detailed view of Fig. 2; and

Fig. 4 shows a detailed view of Fig. 1.

Fig. 1 schematically shows the rear part of a vehicle 5 which carries an
agricultural working implement 1. The agricultural working implement 1 is connected
to the towing vehicle 5 via a lifting device, consisting of an upper linkage 20 as well
as two |lower linkages 21, also known as three-point linkages. The upper linkage 20
as well as the lower linkages 21 are thereby movably coupled at the respective
fastening points of the trailer tower 4 or of the frame 2. The frame 2 adjoining the
trailer tower 4 extends to the rear as well as to the side of the implement center and
carries the working tools 3, 3', which are arranged, for example, as two rows of
concave disks next to one another and offset relative to one another on the frame.
Various arrangements of tine bars or other tools, also in combination, are also
possible. A depth guidance device 18 in the form of a tandem roller is mounted on the
frame 2 in a height-adjustable manner behind the working tools 3, 3' and serves for

the depth guidance of the working tool 1 or else for the leveling or re-consolidation of
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the soil material raised by the working tools 3, 3'. A linkage 13, the linkage axis of
which preferably extends transversely to the direction of travel, connects the wheel
arm 7 in a height-adjustable manner to the frame 2 of the agricultural implement 1. A
wheel is pivotally mounted at the other end of the wheel arm 7 to rotate about the
axis 19, and form, together with the wheel arm 7, the auxiliary chassis 6, which
supports a part of the weight of the implement 1 on the ground 22. The other part of
the weight of the implement 1 is supported at the front of the towing vehicle 5 via the
lifting device, consisting of upper and lower linkages 20, 21. A strut 14 is movably
connected to the wheel arm 7 via a linkage 17. The other end of the strut 14 is
coupled to the deflection device 15 with a further linkage 16. The deflection device 15
Is, in turn, movably connected to the strut 23 via the linkage 9 and thus at least
indirectly to the frame 2. The strut 23 thereby forms part of the frame 2 and is guided
in the upper region by the trailer tower 4. A counter bearing 11 for the energy
accumulator 10 is arranged on the strut 23, as is a further counter bearing 12 at the
lower end of the deflection device 15. The energy accumulator 10, in this case a
compression spring, is pre-loaded and acts in the direction of the straight line g,
which runs through the center point of the counter bearings 11 and 12 with which the
effective lever spacing a transmits a torque about the linkage 9 to the deflection
device 15, which applies a pressure force to the strut 14 via the linkage 16 and
presses the wheel arm 7, and thus the auxiliary chassis 6, against the ground 22.
Thus, the agricultural implement 1 is relieved of the amount of the wheel loading of
the auxiliary chassis 6 and requires a lower lifting force from the towing vehicle 5.
During travel over ground irregularities, a large part of the movements of the auxiliary
chassis 6 occurring therewith, is movably compensated via the described mechanism
and the energy accumulator. The front attachment tower is connected to the frame to
pivot about one or more pivot points 24. An elongated hole connects the upper part of
the trailer tower to the strut 23 via a transverse bolt and prevents the implement 1
from falling down due to its own weight. In this case, a further transverse bolt
engages in a cam or a hook nose of the deflection device 15 and. in the lifted state of
the implement 1, prevents the deflection device from pivoting through a dead center
into the upper position which would result in the lifting of the auxiliary chassis from

the ground 22.
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Fig. 2 shows the same situation as Fig. 1, but with a lowered implement 1 in
the working position. At the same time, the working tools 3, 3' cut into the ground 22
and the implement weight is supported on the ground by the depth guidance device
18. This creates a pressure force in the upper linkage 20, which pushes the trailer
tower backwards in the previously described elongated hole. By this movement of the
tratler tower, the cam or the nose of the deflection device 15 is released. The
deflection device 15 pivots about the linkage 9 against the force of the energy
accumulator 10 via a dead center through the support load generated on lowering the
device 1 on the auxiliary chassis and thus on the wheel arm 7 and applies the
pressure force produced thereby to the strut 14. Upon rotation of the deflection

device 15, the counter bearing 12 is shifted, and thus the straight line g extending

~ through the counter bearings 11 and 12 is shifted by the distance b to the other side,

namely above the point of linkage 9. The again pre-loaded energy accumulator now
generates a torque of the deflection device 15 about the linkage 9 in the direction of
the straight line g with the effective lever spacing b, in the opposite direction to that
described in Fig. 1.
As a result, a tensile force is transmitted via the linkage 16 to the strut 14, which lifts
the wheel arm 7 and thus lifts the entire auxiliary chassis 6 from the ground against
its own weight about the linkage 13. Thus, the auxiliary chassis 6 or the wheel 8
leaves no, or at least no deep, tracks in the worked ground 22.

Fig. 3 shows a detailed section of the working implement 1 from Fig. 2, with

some components in a concealed manner and shown by dashed lines in order to
facilitate understanding. The implement 1 is located on the ground in the working

position and is supported by the rear depth guidance device (not shown). By means
of the articulated suspension of the implement 1 at the upper linkage 20 and the
lower linkages 21, a compressive force acts on the trailer tower 4 through the upper

linkage 20, as a result of which the latter pivots backwards about the pivot point 24
relative to the linkage 9 of the deflection device 15 or the strut 23. The brackets 20,
which are provided with an elongated hole 25, are welded or screwed to the trailer
tower 4 and limit the above-described pivotal movement of the trailer tower 4 so that
the linkage bolt of the linkage 9 protrudes through the elongated hole 25, and, in
addition, rotatably supports the deflection device 15 lying between the brackets 26,
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and connects it to the struts 23 lying outside the brackets 26. The linkage bolt of the
linkage 9 is located at the front end of the elongated hole 25 and delimits the pivoting
range of the coupling tower 4 or of the brackets 26 attached thereto. The wheel arm
(not shown) is supported on the ground and exerts a compressive force via the strut
14 and the linkage 16 on the deflection device 15.
As a result, the energy accumulator 10 is compressed and moved through the dead
center into the illustrated upper position, which is represented by the distance b from
the linkage 9 along the straight line g. As already described in Fig. 2, the force from
the energy accumulator is sufficient to lift the wheel arm and the wheel above the
ground, and thus the auxiliary chassis against its own weight by means of the
deflection device 15 and strut 14, to such an extent that no, or at least no deep,
tracks are left by the wheel in the ground. In this case, a stop 27 which is fastened
between the two brackets 26 limits the movement of the deflection device 15, wherein
a cam 28 of the deflection device 15 designed as a hook nose, abuts the stop 27.
The stop 27 is designed as an eccentric hexagonal bolt in order to keep a sufficient
ground clearance of the wheel arm above the ground. Further adjustment possibilities
within the kinematic system are likewise conceivable, as for example spindles,
perforated strips, etc. |

Fig. 4 shows the same arrangement as Fig. 3, but in the lifted position of the
working implement 1 according to Fig. 1. By the lifting force or lifting movement of the
lower linkage 21 acting on the front part of the implement 1, the latter falls under its

own weight and produces a tensile force in the upper linkage 20. As a result, the
trailer tower 4 pivots forward with its brackets 26 and the stop 27 about the pivot point

24. The stop presses against the cam 28 of the deflection device 15 and moves it
around the linkage 9. As a result, the pivot point 12 is displaced downwards until the
energy accumulator 10 attached thereto passes through its dead center position and
with the now emerging lever arm with a distance a between the linkage 9 along the
straight line g generates a torque about the axis of the linkage 9 and generates a
compressive force via the linkage 16 in the direction of the strut 14, which acts on the
wheel arm (not shown). Since the elongated holes 25 of the brackets 26 are butt
against the bolts of the linkage, the implement 1 is lifted by the upper linkage 20 and

the lower linkage 21, as is also shown in Fig. 1. However, a part of the implement
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weight is supported on the ground via the wheel arm and the wheel and thus the

lifting device of the towing vehicle is partially relieved during the lifting movement or

at least in its upper position.
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CLAIMS

Agricultural implement with auxiliary chassis

1. The invention relates to an agricultural implement (1), in particular a
ground working implement, comprising a frame (2) for receiving working tools (3) and
a trailer tower (4) on one side of the working implement (1) for attaching the working
Implement to a vehicle (5), and an auxiliary chassis (6) arranged on the other side of
the implement (1) with at least one wheel arm (7) and a wheel (8) rotatably fastened
thereto, wherein the wheel arm (7) is movable vertically with respect to the working
implement (1) via at least one linkage (9, 13), wherein at least one energy
accumulator (10) is arranged movably between the frame (2) and the wheel arm (7)
with a respective counter bearing (11, 12), wherein the counter bearings (11, 12) are
arranged on a straight line (q)

characterized in that

the linkage (9, 13) is arranged in a lowered position of the wheel arm (2) on
a first side (a) at a distance along the straight line (g) and in a raised position of the

wheel arm (2) is arranged at a distance (b) along the straight line (g).

- 2. Agricultural implement according to claim 1,
characterized in that

the resuiting effective line of one or more energy accumulators is
approximately on the straight line (g) which runs through the counter bearings (11,

12).

3. Agricultural implement according to claim 1 or 2,

characterized in that

the wheel arm is movably connected to the frame via a first linkage (13) and
Is connected to the energy accumulator (10) via a second linkage (9) and a deflection
device (15).

4. Agricuitural implement according to the preceding claims,
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characterized in that

the pre-loading of the energy accumulator is adjustable.

5. Agricuitural implement according to the preceding claims,

characterized in that

the energy accumulator is designed as a one-part or multi-part spring
assembly.

6. Agricultural implement according to the preceding claims,
characterized in that
the energy accumulator is designed as a fluid reservoir with a pressure

accumuiator connected thereto.

7. Agricultural implement according to the preceding claims,

characterizéd in that

a further auxiliary device (27, 28) is provided, which is designed or supported
by an external force to move the at least one counter bearing (11, 12) from a first

position into a second position.

8. Agricultural implement according to the preceding claims,

characterized in that

the auxiliary device (27, 28) is designed to cooperate with the lifting device of

the towing vehicle to displace the position of at ieast one counter bearing (11, 12).

9. Agricultural implement according to the preceding claims,
characterized in that
the auxiliary chassis (6) is also designed as a function of a rear device for

consolidation of the ground being worked.

10. Agricultural implement according to the preceding claims,
characterized in that
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the frame (2) of the agricultural implement is designed as a multi-part folding
or piveting frame.
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