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ROUND BALER WITH PICK-UP LIFT CONTROL

Field of the invention

The present invention relates to a round baler.

Background of the invention

A baler is an agricultural implement that is usually
towed by a tractor to pick up crop material, such as grass
or straw, that has been deposited, for example by a combine
harvester, in swaths or windrows on the ground, and to form

the crop material into wrapped or tied bales.

There are two types of balers, referred to as sqguare
balers and round balers, respectively. As their names imply,
square balers form rectangular blocks of square section
while round balers form cylinders. In square balers, the
process of forming bales is continuous and does not need to
be interrupted between bales. The baler can be moved
continuously over the ground and a new bale can be commenced

while the previously formed bale is being discharged.

In the case of a round baler, on the other hand, the
baling needs to be stopped between bales. The baler has a
single baling chamber that must be kept closed while a bale
is being formed but must be opened to discharge the formed
bale before the next bale can be started. During the time
that a bale is being is wrapped and discharged, no fresh

crop material should be admitted into the baling chamber.

Conventionally, a round baler produces a signal when
the bale that is being formed reaches a predetermined size.
This full bale signal is given to the tractor driver who
must then slow down and stop to allow the bale to be
completed, wrapped and discharged. However, variance between

the stopping behaviour of different operators can lead to
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inconsistency in the dimensions of the formed bales.
Furthermore, if an operator should fail to react to a full
bale signal in a timely manner, serious damage can be caused

to some components of the baler.

It has already been proposed in EP 1813146 to send the
full bale signal to a tractor controller which is used to
bring the tractor to a halt automatically. This solution,
however, requires the tractor to have a controller that
allows it to be brought to a halt by an externally applied
signal and such controllers are not to be found on all

tractors, especially older ones.

Summary of the invention

In accordance with the present invention, there is
provided a round baler having a pickup for picking up crop
material from the ground and for introducing the crop
material into a baling chamber within which the crop
material is formed into a cylindrical bale, and a sensor for
producing a full bale signal when the bale being formed
attains a predetermined size, characterised in that the
baler further comprises a lifting mechanism which is
connected to raise the pickup off the ground such that the
introduction of further crop material into the baling
chamber is reduced or stopped in response to a full bale

signal being produced by the sensor.

An advantage of the baler of the present invention is
that it can be towed by a conventional tractor that does not
itself have a controller to permit it to be stopped or
reduced sufficiently by a signal received from the baler.
When towed by such a tractor, the signal to raise the pickup

is generated within the baler.

It is, however, alternatively possible for the baler to

be used with more modern tractors that have a controller
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capable of receiving and processing a signal from the baler.
In this case, the full bale sensor signal may be sent to the
tractor and the tractor may transmit the instruction to
raise the pickup. The signal received by the tractor may
additionally be used by the controller to slow down or stop
the tractor while the baling processing is being completed.
An important advantage of the invention in this case is that
it provides a faster response because the pickup can be
raised in less time than it takes for the towing tractor to

stop.

If the speed of the pickup reel is variable it may
suitably be controlled automatically following the
production of a full bale signal by the sensor to achieve
bale consistency. In an embodiment of the invention, the
speed profile of the reel is controlled in dependence upon

the speed of the baler and the density of the crop material.

Where the speed of the pickup reel is not variable,
bale consistency can be improved by introducing a variable
time delay between the time when a full bale signal is
generated by the sensor and the raising of the pickup reel.
The time delay may be variable to take into consideration

such parameters as crop density.

Regardless of whether or not the towing tractor can be
controlled by an external signal, the invention offers the
advantage that no reliance need be placed on the operator to
respond diligently and promptly to signals received from the
full bale sensor. All the actions needed to ensure that the
baling process is discontinued when the baling chamber is
full can be instigated by the baler itself or, when
electronic communication is possible, by the towing tractor

after receiving the full bale signal from the baler.
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If the operator of the tractor were to continue driving
while the pickup of the baler is raised, crop material would
be left on the ground. It is therefore still desirable, when
the tractor cannot be controlled by an external signal, for
the baler to send to the operator the full bale signal so
that the tractor may be stopped by the operator but in the
invention the quality of the bales is unaffected by the

operator's behaviour on receipt of the full bale signal.

Brief description of the drawings

The invention will now be described further, by way of
example, with reference to the accompanying drawings in
which:

Figure 1 shows a perspective view of a round baler that
may be used in implementing the present invention; and

Figure 2 shows a schematic view of the pickup of the

round baler in Figure 1.

Detailed description of the preferred embodiment

The baler 10 in the accompanying drawing is constructed
as a trailer supported on an axle with ground wheels 12. At
its front end, the baler 10 has a hitch 13 by means of which
it is connected to a tractor and an input shaft 14 driven by
the power takeoff (PTO) shaft of the tractor.

The method of operation of a round baler is very well
documented in the prior art and need only to be described in
the present context sufficiently to provide an understanding

of the present invention.

The main components of the baler are a rotary pickup
generally designated 16 with a reel that picks up crop
material from the ground and feeds it into a baling chamber
within a housing 18. The housing 18 has a hinged back 20

which is shown in the closed position. Crop material that
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enters the housing 18 is rolled by a series of belts 22 so
that the crop material spirals into a bale. As the size of
the bale increases, the geometry of the belts changes to
accommodate the expansion of the bale while maintaining the
crop material under compression. When the baler eventually
reaches the desired size, a web is introduced into the
baling chamber to wrap the bale. After the bale has been
wrapped, the back 20 pivots upwards and the wrapped bale is

discharged from the rear end of the housing 18.

Once the bale has reached its full size and wrapping
has commenced, it is necessary to interrupt the introduction
of crop material into the baling chamber. Hitherto, this has
been achieved either by sending a signal to the tractor
operator to instruct him to stop the tractor or by sending a
signal directly to an electronic controller of the tractor

to bring the tractor to a standstill.

Balers are already known that have a pickup that can be
raised and lowered, usually by means of a lifting mechanism
30 such as for example a hydraulic actuator. Such raising
and lowering of the pickup is normally performed at headland
turns. In the preferred embodiment of the invention, a full
bale signal produced by a sensor (not shown) within the
baling chamber is used to control the pickup 16 and regulate
the introduction of crop material into the baling chamber

once the bale has achieved a predetermined size.

It is possible for the full bale signal to be used only
to control the raising and lowering of the pickup 16. Thus,
once the wrapping process has been initiated, the pickup 16
may be raised from the ground so that no further crop
material enters the baling chamber until after the formed
bale has been discharged. It is preferred to introduce a
time delay between the time the full bale signal is produced
and the time that the pick up is raised. That time delay may

be varied in dependence upon crop parameters, such as
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density, so as to ensure that a predetermined quantity of
crop is admitted into the baling chamber after the full bale

signal is produced by the sensor.

In an alternative embodiment of the invention, the
speed of the pickup reel of the mechanism 16 may be varied
so that the introduction of crop material is not stopped
suddenly but a reduced flow of crop material is introduced
into the baling chamber in the time between production of
the full bale signal and commencement of wrapping. Such
control can achieve more consistent filling of the baling

chamber as well as assisting with the wrapping.

Thus, the full bale signal can be used to initiate a
sequence of steps that commence with a reduction of the
speed of rotation of the pickup reel, synchronised with or
followed by the initiation of the wrapping process and
continuing with the raising of the pickup to halt the crop
flow into the baling chamber completely. After the bale has
been wrapped and discharged, the pickup 16 can again be
lowered and operated at its full speed to commence the next

baling cycle.

It is possible when setting the speed profile of the
reel of the pickup to take into account the ground speed of
the baler and/or the density of the crop in order to achieve

a more constant bale size and quality.

If used with a conventional tractor, two signals may be
sent to the operator of the tractor. The first signal,
coinciding with the full bale signal from the sensor within
the baling chamber and the second coinciding with the
lifting of the pickup. The first signal can now serve as
advance warning to the operator that a bale wrapping cycle
has commenced while the second can warn the operator that no
further crop is being picked up by the baler and that the
tractor should be stopped. Prompt stopping is not required
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for the purpose of maintaining consistency or avoiding

damage but avoids crop material being left on the ground.

If the towing tractor has a controller receiving
electronic signals from the baler, the controller may be
used to raise the pickup reel of the baler and to control

the speed of the tractor.

The preferred embodiments of the invention offer the
advantage of subjecting the operator to less stress while
achieving more consistent and efficient baling of the crop
material, and avoiding damage to the baler through

overfilling of the baling chamber.
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CLAIMS

1. A round baler (10) having a pickup (16) for
picking up crop material from the ground and for introducing
the crop material into a baling chamber within which the
crop material is formed into a cylindrical bale, and a
sensor for producing a full bale signal when the bale being
formed attains a predetermined size, characterised in that
the baler (10) further comprises a lifting mechanism (30)
which is connected to raise the pickup (16) off the ground
such that the introduction of further crop material into the
baling chamber is reduced or stopped in response to a full

bale signal being produced by the sensor.

2. A round baler as claimed in claim 1, wherein the
lifting mechanism (30) is controlled by a signal generated
within the baler.

3. A round baler as claimed in claim 1, wherein the
lifting mechanism (30) is controlled by a signal received
from a controller aboard the towing tractor connected to

receive the full bale signal from the baler mounted sensor.

4, A round baler as claimed in any preceding claim,
wherein the speed of the pickup reel is variable and is
controlled following the production of a full bale signal by

the sensor in order to achieve bale consistency.

5. A round baler as claimed in claim 4, wherein the
speed profile of the reel is controlled in dependence upon

the speed of the baler and the density of the crop material.

6. A round baler as claimed in any preceding claim,
wherein a variable time delay is introduced between the time
when a full base signal is generated by the sensor and the

raising of the pickup reel.
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7. A round baler as claimed in claim 6, wherein the
time delay is varied in dependence upon the density of the

crop material.

8. A round baler as claimed in any preceding claim
wherein the baler comprises means for sending the full bale
signal to the operator of a tractor towing the baler to warn

the operator that wrapping of a bale is about to commence.

9. A round baler as claimed in claim 4, wherein the
baler further comprises means for sending to the operator of
a tractor towing the baler a signal indicative of the

lifting of the pickup.
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