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Fig, 1

The application discloses around baler (10) for forming a bale from a crop product, comprising a first bale forming chamber (20)
provided with a first bale forming mechanism;a second bale forming chamber (30) provided with a second bale forming
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mechanism;a feeding mechanism (40), comprising a rotor (40a) rotatable around a rotor axis (110) of the feeding mechanism
(40);a transfer mechanism, comprising a bottom section (50) of the first bale forming chamber (20); and a density controller (80),
configured to control a density of a preformed bale formed In the first bale forming chamber (20):wherein the density controller (80)
IS operably connected to the bottom section (50) of the first bale forming chamber (20), the bottom section (50) being movable with
regard to a zero state position, and moving In a negative direction past the zero state position to control the density of the
preformed bale and moving In a positive direction returning to the zero state position and beyond the zero state position to transfer

the preformed bale into the second bale forming chamber (30). Furthermore, a method for forming a bale from a crop productin a
round baler Is described.
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(54) Title: A ROUND BALER AND A METHOD FOR FORMING A BALE FROM A CROP PRODUCT

120

(57) Abstract: The application discloses around baler (10) for forming a bale from a crop product, comprising a first bale forming
chamber (20) provided with a first bale forming mechanism;a second bale forming chamber (30) provided with a second bale form -
ing mechanism;a feeding mechanism (40), comprising a rotor (40a) rotatable around a rotor axis (110) of the feeding mechanism
(40);a transter mechanism, comprising a bottom section (50) of the first bale forming chamber (20); and a density controller (80),

configured to control a density of a preformed bale fo

'med 1n the first bale forming chamber (20);wherein the density controller (80)

1s operably connected to the bottom section (50) of the first bale forming chamber (20), the bottom section (50) being movable with
regard to a zero state position, and moving in a negative direction past the zero state position to control the density of the preformed
bale and moving in a positive direction returning to the zero state position and beyond the zero state position to transter the pre-
formed bale into the second bale forming chamber (30). Furthermore, a method for forming a bale from a crop product in a round
baler 1s described.
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A round baler and a method for forming a bale from a crop product

The present disclosure refers to a round baler and a method for forming a bale from a crop

product.

Background

A round baling apparatus of the fixed chamber type may comprise a baling chamber with
rollers and a rearward section of the chamber with rollers being moveable 1n order to act as a

door to release a completed bale from the bale chamber.

For a baling apparatus of the nonstop type as disclosed in the document WO 2013 / 014291
Al, the baling apparatus consists of two chambers, a first bale forming chamber and a second
bale forming chamber. The second bale forming chamber has a standard bale density control
system using the main chamber door to move and squeeze the crop into the predefined
cylindrical shape. The door moves from a zero position m one direction thereafter only. The
first bale forming chamber 1s also provided with a density control system and provides

density control with a different method.

Summary

It 1S an object to provide a round baler and a method for forming a bale from a crop product

providing an improved functionality regarding density control of a round bale.

Following aspects of embodiments of a round baler and a method for forming a bale from a

crop product are described.

According to an aspect, a round baler for forming a bale from a crop product 1s provided. The
round baler 1S comprising a first bale forming chamber provided with a first bale forming
mechanism; a second bale forming chamber provided with a second bale forming
mechanism; a feeding mechanism, comprising a rotor rotatable around a rotor axis of the
feeding mechanism; a transfer mechanism, comprising a bottom section of the first bale

forming chamber; and a density controller, configured to control a density of a preformed
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bale formed 1n the first bale forming chamber. The density controller 1s operably connected to
the bottom section of the first bale forming chamber. The bottom section 1s movable with
regard to a zero state position, and moving 1n a negative direction past the zero state position
to control the density of the preformed bale and moving in a positive direction returning to
the zero state position and beyond the zero state position to transfer the preformed bale into

the second bale forming chamber.

According to another aspect, a method for forming a bale from a crop product in a round
baler may be provided, the round baler comprising a first bale forming chamber provided
with a first bale forming mechanism, and a second bale forming chamber provided with a
second bale forming mechanism. The method 1s comprising: feeding crop into the first bale
forming chamber by a feeding mechanism comprising a rotor rotatable around a rotor axis of
the feeding mechanism; forming a preformed bale 1n the first bale forming chamber;
controlling a density of the preformed bale by a density controller; and transferring the
preformed bale from the first bale forming chamber to the second bale forming chamber by a
transter mechanism comprising a bottom section of the first bale forming chamber. The
density controller 1s operably connecting to the bottom section of the first bale forming
chamber. The bottom section 1s movable with regard to a zero state position, and moving in a
negative direction past the zero state position to control the density of the preformed bale and
moving 1n a positive direction returning to the zero state position and beyond the zero state

position to transfer the preformed bale 1nto the second bale forming chamber.

The density controller may comprise a preloaded compressing spring. The preloaded
compression spring may be manually adjustable for controlling the density of the preformed

bale. As an alternative, an automatic control of the density controller may be provided.

The bottom section may rotatable predominately around the rotor axis, and rotating in a
negative direction past a zero state position to control the density of the preformed bale and
rotating 1n a positive direction returning to the zero state position and beyond the zero state
position to transfer the preformed bale into the second bale forming chamber. The rotor axis

may be a central rotor axis of the feeding mechanism.
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The round baler may further comprise a density detection system having a sensor for
detecting movement of the bottom section. Movement such as rotation of the bottom section
may be detected by the sensor by detecting movement of a support element of the bottom

section.

The density control mechanism may be adjustable for adjusting the density of the preformed

round bale formed in the first baling chamber.

In an embodiment, a contributing factor of a control of the density detection of a first bale
forming chamber may be the fact one or more main parts of the chamber have the ability to
rotatc around a specific axis assigned to the one and / or the more main parts. In an
exemplary embodiment, as a result a density control located on the bottom section of a
transfer mechanism of the first bale forming chamber may have the ability to rotate and hence
may detect movement when the bale has reached a predefined diameter and 1s pressurised by
the density control system. In another embodiment, as a result a density control located on
another section of the first bale forming chamber, for example a top or a side wall section,
may have the ability to rotate and hence may detect movement when the bale has reached a
predefined diameter and is pressurised by the density control system. Also, the density
control may be interacting or controlling on more than one section of the first bale forming

chamber.

The density increases with the first bale forming chamber, the diameter of the chamber may
increase in tandem with the density and therefore, there 1s a relationship between value of the

density and the size of the bale of crop as the density starts to increase.

A density of the bale may be determined by the amount of crop pushed and pressed into the
predefined cylinder shape outlined by the bale forming chamber. The greater the pressure

exerted 1n the bale forming chamber on the bale to be formed the greater the volume of crop

that can be pushed into the predefined chamber.

For the first bale forming chamber which may also referred to as prechamber, the first bale

forming chamber door may rotate around a hinge point axis and may open in a generally
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upward position to release and transfer the bale into a second bale forming chamber which
may also be referred to as main chamber. The bottom section of the first bale forming
chamber acts as a transfer mechanism to transfer the bale into the second bale forming
chamber. Before the bale can be transferred to the second bale forming chamber the density

of the bale may be determined. The density may be set to a preselected value.

The first bale forming chamber door may remain in the closed position and therefore the bale
in the first bale forming chamber will press on the bottom section (transfer mechanism) and /
or som¢ other section of the density control mechanism provided 1n the first bale forming
chamber. With regard to the bottom section, this pressure may create a rotational movement,
¢.g. around the central axis of the rotor, and the rotational movement may be 1n the opposite
direction to the rotational movement for the transfer of the bale into the second bale forming
chamber. The downward movement or downward rotational movement may be restrained by
restramning mechanism, for example, provided with a spring, hydraulic and or buffer type
mechanism, 1n order to apply a predefined pressure to achieve a certain density of material

within the bale.

After the transfer of the bale from the first bale forming chamber, the first bale forming
chamber bottom section may rotate back into a chamber empty position and may stop at the
density control mechanism — (the spring, hydraulic and / or buffers). It 1s understood this

mechanism can be made up of any type of restraining device for example a spring, hydraulic

and / or buffer.

In some embodiment, the bottom of the first bale forming chamber may have multiple tasks,
first the transfer of the bale from the first bale forming chamber into the second bale forming
chamber and second i1s the control of the density and / or the size of the bale prior to transfer
into the second bale forming chamber. The bottom section of the first bale forming chamber
which may also be referred to as prechamber may rotate in a one direction (positive
direction), for the transfer of the bale into the second bale forming chamber and may rotate in

an opposite direction (negative direction) when applying density to the preformed bale
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When the first bale forming chamber 1s 1n the empty or non-use state, the bottom section and
/ or some other section of the density control mechanism of the chamber may rest 1n a zero,
neutral or rest position. The zero position may be determined by a setting of the density

mechanism.

At the start of the cycle when feeding crop into the first bale forming chamber, the bottom
section and / or some other section of the density control mechanism of the first bale forming
chamber may remain 1n the zero position, as the bale increases to the diameter of the
chamber, the bale starts to exert a force onto the respective section(s) of the first bale forming
chamber, for example, rollers of the bottom section, and therefore also on a pivot point of the
bottom section of the chamber. As a result, the bottom section and / or some other section of
the density control mechanism may start to push off and rotate in the negative direction while
applying density to the bale to be generated in the first bale forming chamber. When the
round bale reaches a predetermined diameter, depending on the distance of rotation of the
bottom section and / or some other section of the density control mechanism of the
prechamber preselected, the system 1s alerted that the predefined density has being reached
and the first bale forming chamber door may start to open and the door 1n turn may pull on
the section of the first bale forming chamber. The bottom section and / or some other section
of the density control mechanism may start to rotate in a positive direction reaching the zero
point and surpassing the zero point 1n a positive direction and proceeding to transfer the bale

into the second bale forming chamber.

The multiple functional bottom section of the first bale forming chamber 1s resting at a zero
point and may then rotate 1n a negative or anticlockwise direction from the zero point during
compaction of the pre-bale and during the transfer process starts to rotate i a positive
direction (clockwise) through the zero point and beyond to rotate the transfer mechanism to

transfer the bale 1nto the second bale forming chamber.

In the first bale forming chamber, 1n order for shared rollers between the first bale forming
chamber and the second bale forming chamber may remain 1n a fixed location during the

baling process.
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A door of the first bale forming chamber can remain 1n a fully closed position and can remain
fully closed 1n order to maintain a consistent gecometry between the common rollers shared
between the two chambers and the shared fixed position roller between the two chambers.
This may prevent crop from escaping between the two chambers 1f the first bale forming

chamber door was to open for density control

According to an alternative embodiment, the mechanism to detect the density can be basic,
the mechanism may only need to apply a force when pushed against by the first bale forming
chamber structure, and then when the bale 1s transferred from the first to the second bale
forming chamber the section(s) of the first bale forming chamber may return to the zero

position where the density control mechanism 1s coming to rest.

In an alternative embodiment of the configuration of density control, the density control may
be loaded beyond the zero point in the negative direction, the density mechanism’s preloaded
state gives a positive pushing action to the start of the transfer cycle transferring the bale into
the second bale forming chamber. The density control device may store potential energy due
to the compression of the bale in the chamber acting on the bottom section and this potential
energy then provides an nitial surge at the beginning of the transfer process hence aiding in

the transfer efficiency.

The density control mechanism may comprise any one of mechanical, hydraulic and / or

clectrical control unit. To give an example, a mechanical mechanism may be used.

A centre shaft may be allowed to move 1n a linear direction both a positive and negative
direction 1n a bushing. A spring may be pre-compressed within an end of the shaft and the
bushing and this spring may give the loading to apply the density to the bale of material. As
the bale of material grows within the first bale forming chamber and reaches the outer
boundary of the predefined diameter, the bale starts to apply a force on the chamber and as a
result, the density mechanism starts to be pushed in a negative direction pushing and
compressing the spring further of the mechanism and therefore applying a force to the bottom

section of the first bale forming chamber and therefore a force onto the bale of crop within
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the chamber. The diameter of the bale will also grow 1n proportion to the density value as the

density increases.

The density control mechanism which may be provided as a mechanical density control
mechanism may be free of any external power supply to apply forces to the bale of crop. The
force may be simply generated by the compressing of the spring, acting directly on the
bottom section chamber structure and thereafter the rollers of the bottom section of the first
bale forming chamber may press and apply forces to the bale of crop compressing and

therefore increasing the density within the bale.

The first bale forming chamber bottom and top sections may be combined to determine the
density of the bale. A combination of the movement from the bottom section and top door
section may be recorded to determine the density of the bale in the first bale forming
chamber. As described above the bottom section of the first bale forming chamber would
rotate 1n a negative direction from the zero state as the bale inside the chamber becomes
larger 1n diameter and denser. Also the top section of the first bale forming chamber could
move 1n a positive direction only from the zero state position in tandem to the movement of
the bottom section of the first bale forming chamber in a combined bale density control
method. The restraining device for the first bale forming chamber door may be one of
hydraulic, mechanical, electric or any other method obvious to a person with the skills 1n this

drcd.

For the example, a pair of hydraulic cylinders may be used to open the first bale forming
chamber door and also restrain the chamber door from opening to control and dictate the
chosen density for the bale combined with the control of the bottom section of the first bale
formmng chamber rotating in a negative direction from the zero state. The door will be
allowed to open a predefined distance under a controlled pressure in the cylinders and this
pressure of o1l within the cylinders will try and compress and squeeze the chamber door
closed to compress the crop with the bale chamber and therefore providing density control to
the bale 1n the chamber combined and 1n tandem with the density control from the bottom

section of the first bale forming chamber.
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The bottom section 18 implemented with multiple functionality. In addition to being an
clement of the transfer mechanism or unit, it forms a part of the density controller. The
bottom section may form a cover over the feeding rotor during the transfer of a preformed
bale into the second bale forming chamber. The multiple functionality may be implemented
by processes with specific stages. In a stage one, when the first bale forming chamber
becomes filled with crop, the bottom section starts to rotate in a negative direction past zero
state position to detect the density of the preformed bale. In stage two, when a specific
density 1s achieved, the bottom section moves, and transfers the preformed bale into the
second bale forming chamber. With regard to a stage three, the bottom section provides a
cover over the feeding mechanism to provide a covering barrier between the crop of the
preformed bale and the rotary motion of the feeding mechanism, specifically the feeding

rotor.

In the zero state or negative state conditions, the transfer mechanism, specifically the bottom
section, acts predominately to detect density of the preformed bale. In the positive state, the
transfer mechanism carries out the multiple functionality of supporting transfer or
transferring of the preformed bale and providing a cover over or around the feeding

mechanism.

Description of further embodiments

Following, further embodiments are described. Reference 1s made to figures showing:

Fig. 1 a side clevation of a round baler device comprising a first bale forming chamber and
a second bale forming chamber showing the first bale forming chamber in an empty
state the first bale forming chamber being in a zero state with an adjoin line between
the first bale forming chamber and the second bale forming chamber shown 1n the
closed position;

Fig. 2 a side clevation of the first bale forming chamber and the second bale forming
chamber showing the first bale forming chamber 1n a full state with the adjoin line
between the first bale forming chamber and the second bale forming chamber shown

in the open position; the first bale forming chamber being rotated past the zero state
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Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

_0

in a negative direction (anticlockwise rotation) while applying forces to the bale 1n
the first bale forming chamber;

a side clevation of the first bale forming chamber and the second bale forming
chamber showing the first bale forming chamber at the start of a transfer mode with
the bottom section of the chamber being lifted by the top section and transferring the
bale 1nto the second bale forming chamber, a density mechanism at this stage being
returned to a zero state due to the first bale forming chamber bottom section rotating
in the positive direction up to the zero state position awaiting the top door section to
pull on the bottom section for the transfer of the bale;

a side clevation of the first bale forming chamber and the second bale forming
chamber showing the first bale forming chamber 1n transfer mode with the bottom
section of the chamber being lifted by the top section and transferring the bale into
the second bale forming chamber, the density mechanism at this stage being returned
to a zero state due to the first bale forming chambers bottom section rotating in the
positive direction past the zero state and pushing the bale into the second bale
forming chamber;

a side elevation of the bottom section of the first bale forming chamber resting at the
Zero state position;

a side clevation of the bottom section of the first bale forming chamber resting at the
negative direction past the zero state position rotation in the anticlockwise direction;
and

a side elevation of the bottom section of the first bale forming chamber resting 1n the
fully up transfer position rotated in the fully positive direction up to and past the

zero state position rotation in the clockwise direction

Referring to Fig. 1, 2, 3 and 4, a side view a round baler device 10 1s shown. The round baler

device 10 1s of the non-stop type provided with a first bale forming chamber 20, and a second

bale forming chamber 30.

At the start of a cycle, crop 1s taken 1nto the round baler device 10 by a feeding / cutting

mechanism 40 provided with a rotatable rotor 40a. The crop 1s pushing into the first bale

forming chamber 20. The crop continues to flow into the first bale forming chamber 20 and at
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a point reaches a certain diameter and at this stage the bale of crop starts to push on a bottom
section 50 and a top section 60 of the first bale forming chamber 20. The top section 60 may
also be referred to as top door section. As the top section 60 1s 1n a locked state, the bale of
crop will press open the top section 60 which 1s a moveable section in a negative direction
from a zero state (anticlockwise) and the structure of the bottom section 50 of the first bale
forming chamber 20 pushes on a cap 70 of a pin 71 of a density control mechanism 80 which
in turn pushes further on a preloaded spring 90 compressed between the pin 71 and a bushing

mechanism 100.

As the pressure 1n the first bale forming chamber 20 increases, the force becomes greater than
the force acting in the opposite direction by the spring 90 and its this force by the density
control mechanism 80 which provides the method to press crop into the bale and provide
more and more density as the bale 1s squeezed by the force of the spring 90 acting at a
perpendicular pushing direction to the bottom section 50 of the first bale forming 20 chamber
causing the bottom section 50 to rotate in a negative direction from the zero state or

anticlockwise around a central axis 110 of the feeding mechanism 40.

As the rotation continues 1n a negative direction from the zero state, a joint line 105 between
the two bale forming chambers 20, 30 starts to open allowing the bale to grow 1nside the first
bale forming chamber 20 and be compressed providing a predefined level of density based on
the set preloaded state and size of the spring 90 used on the density control mechanism 80,
and the user defined setting of the value of the lincar compression of the spring 90. The

spring 90 may also be referred to as compression spring.

Fig. 3 illustrates a next stage of the process, which may be referred to as transfer stage. Fig. 3
illustrates the start of the transfer stage and illustrates the bottom section 50 being part of a
transfer mechanism of the first bale forming chamber 20 starting its initial rotation about the
central axis 110 of the feeding mechanism 40. The rotor 40a 1s rotatable around the central
ax1s 110. This initial rotation 1s mnitiated by the potential energy stored in the spring 90 of the
density mechanism 80 from the compressing of the bale of crop and as a result when the top
section 60 of the first bale forming chamber 20 starts to open, this potential energy stored in

the spring 90 causes an 1nitial surge of force acting on the structure of the bottom section 50
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and therefore helping with the start of the transfer process of transterring the bale into the
second bale forming chamber 30. Also at this moment of the top section 60 opening up and
the bottom section 50 starting to move 1n a positive direction (clockwise), the zero state will
of the bottom section 50 be reached. The bottom section 50 of the first bale forming chamber
20 will reach the zero state and then be positively projected through the transfer arc
predominately around the central axis 110 of the feeding mechanism 40 pulled and rotated by
the movement of the top section 60 of the first bale forming chamber 20 until the preformed

bale 1s transferred into the second bale forming chamber 30.

Fig. 4 1llustrates the first bale forming chamber 20 at the end of the transfer cycle just before
the sections of the first bale forming chamber 20 start to close again. In this state, the bottom
section 50 has fully rotated in a positive direction from the zero state (clockwise rotation).
For the next stage the first bale forming chamber 20 sections return again to the closed
position as illustrated in Fig. 1, and the bottom section 50 of the first bale forming chamber
20 returns to rest in a zero state awaiting again the bale of crop to start pressing on it to

regulate and 1ncrease the density of the bale 1n the first bale forming chamber 20.

When the bale 1s being completed 1n the second bale forming chamber 30, a door section 120
1s controlled by a control system (standard in most type of one chamber balers) which may be
a density control system and the control system controls the pressure on the door section 120
to control the density of the bale 1n the second bale forming chamber 30. As the density
increases so does a distance 140 between boundary lines of a stationary part 150 of the
second bale forming chamber 30 and the door section 120 of the second bale forming
chamber 30 which rotating around an axis 120a. The control mechanism for the second bale
forming chamber 30 controls the force pulling on the door section 120, therefore acting on
rollers 160 and thereafter acting on the bale of crop so providing the predefined density of the
completed bale. The door section 120 only moves in an outward direction both for density

detection and for the releasing of the completed bale 1n the second bale forming chamber 30.

Fig. 5, 6 and 7 schematically 1llustrate a density detection. The density of the bale formed 1s
determined and calculated by observing movement of the bottom section 50 of the first bale

forming chamber 20. Fig 5 shows the bottom section 50 of the first bale forming chamber 20
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in the zero state with a density detection system 200 density control mechanism 80 1n rest
position. An e¢lectronic sensor 210 picks up a distance 220 which 1s calibrated as the zero
state position by a PCB 230 (Printed Circuit Board) provided with a CPU (Central Processing
Unit), and this information 1s relayed back to a user intertace monitor 240 so the operator can
see the first bale forming chamber 20 1s 1n the zero state with no compression being exerted

on the bale of crop material.

Fig. 6 1llustrates the first bale forming chamber 20 1n a negative direction past the zero state
or rotated 1n an anticlockwise rotation so the distance 220 between the electronic sensor 210
and a support structure 250 connected to the bottom section 50 1s of a smaller value. Thus this
value 1s fed back to the CPU and a value for the density 1s calculated and relayed back onto
the user interface monitor 240 into for example a percentage reading value for the density of

the bale of crop material 1n the first bale forming chamber 20.

Fig. 7 illustrates the density control mechanism 1n the fully up position or 1n a fully positive
direction past the zero state condition. Therefore, the clectronic sensor 210 has a large
distance 220 between the electronic sensor 210 and the bottom section 50 support structure
250 and as a result the operator receives information that the first bale forming chamber 20 1s

in an open or transfer position.

The features disclosed 1n this specification, the figures and / or the claims may be material for

the realization of various embodiments, taken 1n 1solation or 1n various combinations thereof.
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Claims

A round baler (10) for forming a bale from a crop product, comprising

- a first bale forming chamber (20) provided with a first bale forming mechanism;

- a second bale forming chamber (30) provided with a second bale forming mechanism;

- a feeding mechanism (40), comprising a rotor (40a) rotatable around a rotor axis (110)
of the feeding mechanism (40);

- a transfer mechanism, comprising a bottom section (50) of the first bale forming
chamber (20); and

- a density controller (80), configured to control a density of a preformed bale formed
in the first bale forming chamber (20);

wherein the density controller (80) 1s operably connected to the bottom section (50) of

the first bale forming chamber (20), the bottom section (50) being movable with regard

to a zero state position, and moving 1n a negative direction past the zero state position to

control the density of the preformed bale and moving 1n a positive direction returning to

the zero state position and beyond the zero state position to transfer the preformed bale

into the second bale forming chamber (30).

The round baler (10) according to claim 1, wherein the density controller (80) comprises

a preloaded compressing spring (90).

The round baler (10) according to claim 1 or 2, wherein the bottom section (50) 1s
rotatable predominately around the rotor axis (110), and rotating in a negative direction
past a zero state position to control the density of the preformed bale and rotating 1n a
positive direction returning to the zero state position and beyond the zero state position to

transfer the preformed bale 1nto the second bale forming chamber (30).

The round baler (10) according to any of the preceding claims, further comprising a
density detection system (200) having a sensor (220) for detecting movement of the

bottom section (50).
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The round baler (10) according to any of the preceding claims, wherein the bottom
section (50) 1s forming a cover over the rotor (40a) 1in a position beyond the zero state

position.

A method for forming a bale from a crop product in a round baler, the round baler (10)

comprising a first bale forming chamber (20) provided with a first bale forming

mechanism, and a second bale forming chamber (30) provided with a second bale
forming mechanism, and the method comprising:

- feeding crop into the first bale forming chamber (20) by a feeding mechanism (40)
comprising a rotor (40a) rotatable around a rotor axis (110) of the feeding mechanism
(40);

- forming a preformed bale in the first bale forming chamber (20);

- controlling a density of the preformed bale by a density controller (80); and

- transferring the preformed bale from the first bale forming chamber (20) to the second
bale forming chamber (30) by a transfer mechanism comprising a bottom section (50)
of the first bale forming chamber (20);

wherein the density controller (80) 1s operably connecting to the bottom section (50) of

the first bale forming chamber (20), the bottom section (50) being movable with regard

to a zero state position, and moving 1n a negative direction past the zero state position to
control the density of the preformed bale and moving 1n a positive direction returning to
the zero state position and beyond the zero state position to transfer the preformed bale

into the second bale forming chamber (30).
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