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(54) Round baler

(57) A round baler (10) is provided with a single set
of baling means (22) like belts, which are trained over a
serious of fixed and mobile rolls (18 and 20). In order to
form a bale (38) of a large diameter several loops are
formed in said baling means (22), which loops are con-

trolled by two pivot arms (14, 16). On a first pivot arm
(14) at least three rolls (a,b,c) are provided, of which one
is an idler roll (c), and on the second pivot arm (16) at
least one idler roll (e) is provided, which all create loops
to avoid slack in the baling means (22).
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Description

[0001] This invention relates to a round baler having
side structures, fixed rolls, at least two moveable pivot
arms carrying mobile rolls, and flexible baling means
creating one endless circle and routed over said rolls to
encompass a bale chamber.
[0002] European Patent specification EP 309 936 B1
discloses a round baler with a single set of endless belts,
which are routed over a series of fixed and mobile rolls,
whereas the mobile rolls are carried on two tensioning
arm, which create several loops to provide sufficient
bale length to extend over the circumference of a com-
pleted bale. A lower tensioning arm is applied by a
spring, which extends with additional crop entering the
bale chamber.
[0003] EP A1 309 941 discloses a round baler with
two sets of endless belts and two tensioning arms, which
are controlled by means of a single hydraulic cylinder.
This hydraulic cylinder is used to control the tension in
the two sets of belts to provide for controlled movement
of the bale during formation and unloading.
[0004] The problem this invention is based on is seen
in the challenges of forming bales with a bigger diame-
ter, like 2 m and more, whereas belts, chains or the like
and their control means should be kept at a minimum to
keep costs low.
[0005] This problem is solved in an innovative way by
means of the teaching of claim 1, whereas advanta-
geous features further developing the invention are giv-
en in the claims related to claim 1.
[0006] By means of this teaching, the first pivot arm,
the position of which varies with increasing diameter of
the bale gives length to the baling means, since the
idling roll shortens the loop in the baling means with ris-
ing diameter. The remaining rolls on the first pivot arm
may be used for either controlling the movement of the
baling means, for forming other loops in the baling
means and/or for limiting the bale chamber. The baling
means may be one or more belts or a chain and slat
conveyor. The second pivot arm with its idling roll will
assist the first pivot arm in retaining and freeing length
of the baling means during bale forming and after bale
unloading. The two rolls between which a span extends
onto which the roll of the second pivot arm will act, may
be rolls in a fixed position on the baler, rolls movable
with a pivot arm or a mix of both. The mobile roll(s) mov-
ing with the unloading pivot frame independent of the
walls allow a movement which is needed to control the
slack in the baling means without being restrict by the
movement or non-movement of the walls for other rea-
sons.
[0007] The location of the third or idling roll on the first
pivot arm has to be seen in relation to the capability of
the baling means to get length by the movement of the
second pivot arm or other means. I.e., if only little baling
means length has to be granted by the idling roll, said
roll may be situated close to the pivot axis of the first

pivot arm, whereas, if much length is required, it should
be located far away from the pivot axis and preferably
in its freely moving end region. Depending on the design
of the first pivot arm, preparations may be made to install
the idling roll at the one or at the other place. Situations
may be given, in which rolls may be provided at both
sides of the remaining two rolls.
[0008] A fourth roll on and being offset from the first
pivot arm could be used to avoid friction between the
end of the pivot arm and the bale forming means in one
of the indefinite positions of both pivot arms.
[0009] When two adjacent rolls are used on the first
pivot arm to close the upper region of the bale chamber,
they will be moved upwardly by the growing bale and
control thereby the length of the baling means granted
by the idling roll moving as well.
[0010] When the second pivot arm can move through
the bale chamber it can assist the bale movement during
unloading or at least avoid, that the bale rolls back.
[0011] Having mobile rolls at the end of the second
pivot arm remote from the pivot axis provides for a long
path of the mobile rolls, which may create a loop to either
give length to the baling means or to control slack.
[0012] In a case, in which mobile rolls are provided at
both ends of the second pivot art, either more than one
loop can be provided or provisions are made to avoid a
frictional contact between the second pivot arm and the
baling means in the course of its movement. Also, when
the second pivot arm is provided with mobile rolls at its
ends, baling means strands running over said ends will
neither be damaged nor create friction.
[0013] A second arm having legs being located out-
side the bale chamber may pivot through a bigger range,
since no fixed rolls or mobile rolls in the bale chamber
will cross its path.
[0014] By means of a common control for two pivot
arms as opposed to a another control like a spring the
costs are kept lower as by using two of them. Using one
set of baling means for a single bale chamber will pro-
vide for equal tension in the entire baling means, will
cover the bale circumference more closely than two bal-
ing means, which will have an interface and thus a gap
and can have loops to provide for enough length re-
quired to encircle a big bale. The actuator may be driven
hydraulically or electrically and may join the pivot arms
directly or via links, cables, chains, or the like.
[0015] In order to provide for stability in the bale con-
trol means, i.e. to assure that both pivot arms do not
move in an unwanted way when certain baling condi-
tions appear or to keep the whole tensioning system in
a certain position when springs or other forces apply, it
is helpful to use another actuator to control the entire
tensioning system.
[0016] Using actuators for each of the pivot arms
gives more flexibility, especially in cases, in which com-
ponents and parts are located in the area between both
pivot arms, which block the space for installing a com-
mon actuator. In order to avoid interferences between
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the pivot arms or unwanted strength or slack in the bal-
ing means, all actuators are controlled by a common bal-
ing control means, which usually has an electronic con-
trol, sensors, a CPU, and/or the like.
[0017] While it is not excluded to use a rotary actuator,
a linear actuator, commonly called a hydraulic cylinder,
is preferred, since it may apply more power and is easier
to connect. Hydraulic and electric drive is easy to control
and available on round balers driven by a tractor or the
like.
[0018] Resistance in the bale forming means against
which the actuator is extended or retracted will result in
tension in the baling means and this will create a dense
bale. Such resistance may be variable during the baling
process to provide a dense bale throughout its diameter
or a soft core at the beginning and a dense bale later on.
[0019] By using lever arms to connect the actuator to
the pivot arms, it is possible to select their position with
respect to the pivot arm such, that the momentum can
be transferred best. Another advantage is seen in the
possibility to control the sense of rotation of the pivot
arms, which allows to adjust to given structural restric-
tions, like rolls or struts crossing the path of the pivot
arms.
[0020] In a case, in which the actuator is arranged
such, that it is not fully retracted, when the bale forma-
tion process starts, it may release baling means length
in a first movement and may take slack out of the baling
means in a second movement.
[0021] If a second arm of a U-shape can pivot outside
the bale chamber and extends to the front of the round
baler with its mobile role routing the baling means, it
does not restrict the area in which net wrapping or tying
means ought to be placed.
[0022] A rearward location of the pivot center of the
second pivot avoids, that the front end of the second
pivot arm will extend too far beyond the front or upper
edge of the round baler.
[0023] Heretoafter several embodiments of the inven-
tion are described in more detail and in relation to the
drawing. It is shown in:

fig. 1 a round baler according to a first embodiment
having two tension arms controlled by a single
actuator in an empty stage, in schematic de-
piction and side view,

fig. 2 the round baler of figure 1 with a completed
bale,

fig. 3 the round baler of figure 1 with a completed
bale during unloading,

fig. 4 the round baler of figure 1 with a completed
bale after unloading,

fig. 5 a round baler according to a second embodi-
ment having two tension arms controlled by a

two actuators in an empty stage, in schematic
depiction and side view,

fig. 6 the round baler of figure 5 with a completed
bale,

fig. 7 the round baler of figure 5 with a completed
bale during unloading,

fig. 8 a round baler according to a third embodiment
having two pivot arms, one having three mo-
bile rolls and being controlled by two actuators
in total, in an empty stage, in schematic de-
piction and side view,

fig. 9 the round baler of figure 8 with a completed
bale,

fig. 10 the round baler of figure 8 with a completed
bale during unloading,

fig. 11 the round baler of figure 8 when a completed
bale is unloaded and the pivot arms return to
a bale starting position,

fig. 12 a round baler according to a fourth embodi-
ment having two tension arms controlled by
two actuators and three mobile rolls on one of
them, when the bale gets unloaded, in sche-
matic depiction and side view,

fig. 13 the round baler of figure 12 after the bale is
unloaded,

fig. 14 a round baler according to a fifth embodiment
having two tension arms controlled by a single
actuator in an empty stage, in schematic de-
piction and side view,

fig. 15 the round baler of figure 14 with a completed
bale, and

fig. 16 the round baler of figure 14 with a completed
bale during unloading.

[0024] Figure 1 shows a round baler 10 having a chas-
sis 12, a first pivot arm 14, a second pivot arm 16, fixed
rolls 18, mobile rolls 20, baling means 22, a baling
means control 24, a feeding mechanism 26 and an un-
loading mechanism 28.
[0025] This round baler 10 is of the variable chamber
type and is pulled behind a tractor or the like (not shown)
over a field to pick-up crop and to form round cylindrical
bales thereof, as this is known in general. Although it is
not shown, this round baler 10 may comprise a twine,
net or plastic wrapping system, known as well. Further-
more the round baler 10 may be part of a self-propelled
vehicle or be of the pull type.
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[0026] The chassis 12 substantially has a wheeled ax-
le 30, side structures 32, to which walls 33 are attached,
and a tongue 34. The wheeled axle 30 may be of the
single rigid axle type as shown, or e.g. of the tandem
axle type with or without spring suspension. Each side
structure 32 is oriented vertically, carried by the wheeled
axle 30 and forms the round baler 10 with its unshown
walls laterally. Such side structure 32 and independent
walls are disclosed in more detail in EP 1 264 531, to
which this refers, but this invention is not limited to a use
with such design. In this case the side structures 32 are
not split in the area of a bale chamber 36 formed be-
tween them. The side structures 32 stay in place, when
a formed bale 38 is ejected, as opposed to side walls in
the prior art, of which a rear portion is lifted during un-
loading the bale 38. While in general the walls 33 could
be an integral part of the side structures 32, they are
shown is dashed lines in the following embodiments as
parts, which are attached to the side structures 32 and
assume as the only function to cover the bale chamber
36 laterally. Unlike in the prior art they are not split in
halves and do not or hardly extend beyond the silhouette
of a completed bale 38. If such separate walls 33 are
present, the pivot arms 14 and 16 and the fixed rolls 18
are carried by other parts of the side structures 32. The
tongue 34 is fixed to the side structures 32 as this is
known, to connect the round baler 10 to the tractor (not
shown). The distance between the side walls on the side
structure 32 may be adjustable during operation.
[0027] The first pivot arm 14 is located between the
side structure 32 and assumes substantially the form of
an "U". The base of the "U" of the first pivot arm 14 is
journalled on an axis 40 oriented horizontally and trans-
verse to the travel direction of the round baler 10 and
being fixed with respect to the side structures 32. The
axis 40 is located approximately one third of the side
structures 32 length from the front and one third of the
side wall or side structure 32 height from the top. Legs
42 of the "U" of the first pivot arm 14 extend parallel to
the side structure 32 or its side walls and are pivotable
in a vertical direction between a 7:00 (bale start position)
and 11:00 (full bale position) o'clock pointer position,
when viewed from the R.H. side, shown in the drawing.
The length of the legs 42 reaches almost half of the
height of the side structure 32, i.e. they terminate sub-
stantially close to a line between a fixed roll D and a
mobile roll g, when an unloading pivot frame 54 is in its
lower position. Rigidly connected to the legs 42 or to the
base of the "U" is at least one lever arm 44.
[0028] The second pivot arm 16 is of similar "U" con-
struction as the first pivot arm 14, whereas an axis 45
for the base of the "U" is located close to the upper edge
of the side structures 32 at about the half of their length.
Legs 46 of the "U" of the second pivot arm 16 extend as
well parallel to the side walls or side structures 32 and
are pivotable in a vertical direction between a 6:00 (bale
start position) and an 8:00 (full bale position) o'clock
pointer position, when viewed from the R.H. side. The

legs 46 are slightly longer than the legs 42. Finally at
one side of the second pivot arm 16 a lever arm 48 is
connected to receive a mobile roll 20 as described later,
and to the other side at least one lever arm 50 is at-
tached for the baling control means 24, also described
later. Both lever arms 48, 50 and the legs 46 form sub-
stantially a "T" form.
[0029] Fixed rolls 18 have end portions being rotata-
bly journalled in, on or at the side structures 32, whereas
they all run parallel to each other and parallel to the
ground on which the round baler 10 stands. Depending
on the chosen embodiment more or less fixed rolls 18
may be present, whereas most of them are of the same
design, i.e. a roll body journalled on a shaft or stub shaft
or a roll body with fixed stub shafts rotatably received in
bearings (not shown) in side structures 32. However, the
diameter of the rolls 18 may be different from roll 18 to
roll 18. It is obvious that "fixed" means, that their position
is fixed, whereas the rolls 18 as such can rotate. For the
sake of the ongoing description the fixed rolls 18 are
designated by capital letters A through F, whereas:

A refers to a fixed roll 18 slightly above an inlet 52
to the bale chamber 36 and above and close to the
feeding mechanism 26;

C refers to a fixed roll 18 in the upper rear corner
area of round baler 10;

D refers to a fixed roll 18 close to the upper edge of
the side structures 32 and at about the half of their
length;

E refers to a fixed roll 18 also close to the upper
edge of the side structure 32, but between the upper
front corner area of the round baler 10 and the fixed
roll 18 referenced by D, and

F refers to a fixed roll 18 in the upper front corner
area of the round baler 10.

[0030] At least one of the rigid rolls 18 is driven and
formed such that it may transfer movement energy from
the driven roll 18 to the baling means 22. Some of the
rolls 18 may have guide means for the baling means 22.
[0031] The mobile rolls 20, i.e. those, the position of
which may vary during the baling process, run parallel
to the fixed rolls 18 and are of comparable design. The
mobile rolls 20 are designated by small letters a through
i, whereas:

a) refers to a mobile roll 20 in the end region (remote
from the axis 40) of the legs 42 of the first pivot arm
14;

b) refers to a mobile roll 20 close to the end region
(remote from the axis 40) of the legs 42 of the first
pivot arm 14;
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c) refers to a mobile roll 20 at about the half of the
length of the legs 42 of the first pivot arm 14;

d) refers to a mobile roll 20 in the end region (remote
from the axis 45) of the legs 46 of the second pivot
arm 16;

e) refers to a mobile roll 20 close to the end region
(remote from the axis 45) of the legs 46 of the sec-
ond pivot arm 16;

f) refers to a mobile roll 20 between the free end
portions of lever arms 48 of the second pivot arm 16;

g) refers to a mobile roll 20 located in a lower front
(as seen in fig. 1) corner area of unloading pivot
frame 54,

h) refers to a mobile roll 20 located in a lower rear
(as seen in fig. 1) corner area of the unloading pivot
frame 54 and

i) refers to a mobile roll 20 located between the rolls
g and h, but close to h and slightly below a line
through rolls g and h of the unloading pivot frame
54.

[0032] The unloading pivot frame 54 has substantially
the form of a triangle, an upper corner (as seen in fig.
1) of which is journalled about an axis 56, parallel to the
axes 40, 45 and located very close to mobile roll 20, ref.
e, when the second pivot arm 16 assumes its position,
when bale forming starts. The rear lower corner are of
the unloading pivot frame 54 finds itself in the rear lower
corner area of the side structure 32 and the front lower
corner area of the unloading pivot frame 54 is located
immediately behind a lower roll 64 to be described later
- each when viewing figure 1.
[0033] The baling means 22 in this embodiment is
formed by a set of belts, running parallel to each other
in laterally spaced relationship. Instead of, a single end-
less belt or a chain and slat conveyor could be used to
provide for flexibility, allowing to run over the rolls 18 and
20. The routing of the baling means 22 is described in
the following with respect to the embodiment and mode
of operation shown in figure 1. Starting from fixed roll 20
ref. A the route is: F - between c and b - c - E - f between
d and e - e - C - h - between h and i - g - between a and
b - D - between a and b - A - F. During the mode of op-
eration in figure 1, the baling means 22 is not routed
over mobile rolls 20 d and i. Another loop - no reference
no. - is formed about roll D, whereas its size decreases
with the growing bales and is determined by the position
of the mobile rolls a and b.
[0034] The baling control means 24 is composed of
various not shown pump, sump, valves, sensors, lines,
a CPU, etc. and for the pivot arms 14, 16 at least one
actuator 58 extending between and pivotally fixed to le-

ver arms 44 of the first pivot arm 14 and lever arms 50
of the second pivot arm 16. Said control means 24 re-
ceives and computes signals coming from the various
round baler components as well as from an operator.
The output signals of the CPU controlling the actuator
58 are such, that during bale formation a certain resist-
ance acts onto the pivot arms 14 and/or 16 to provide
for a wanted density in the bale 38 and that after unload-
ing the bale 38, the pivot arms 14, 16 return to their initial
bale starting position. The actuator 58 of this embodi-
ment is in the form of a single or double acting linear
hydraulic motor; alternatively it could be an electric mo-
tor. As shown in figures 1 to 4 and different from the sec-
ond to the forth embodiment, only this, i.e. single, actu-
ator 58 is used to control the position of the first and of
the second pivot arm 14, 16. Nevertheless it is shown
an actuator 72, connected at one end to the side struc-
ture 32 and at the other end to the lever arm 44, which
may be used to control both pivot arms 14, 16 during or
after the unloading of the bale 38; this actuator is just
an option. Alternatively to the use of an actuator 58 in
the form of a hydraulic cylinder attached directly to the
pivot arms 14, 16 or their lever arms 44, 50 one could
use a hydraulic cylinder for one direction and a spring
for a movement in the other direction, one could use a
strong spring only, like a coil spring, one could use an
electric or pneumatic motor, one could apply the actua-
tor - being in the form of a hydraulic cylinder, of a spring,
or of a motor - via a cable or linkage to both pivot arms
14, 16 or directly to one of the pivot arms 14, 16 and via
a cable or link to the other pivot arm 16, 14. This applies
as well to the subsequent embodiments, in which more
than one actuator is used. The unloading pivot frame 54
is raised and if need be lowered by an unshown hydrau-
lic actuator, which is controlled as well by these baling
control means to achieve a synchronized movement.
[0035] The feeding mechanism 26 is designed in the
usual way, i.e. it includes a pick-up 60, downstream
thereof a conveyor 62 formed as a cutting unit, a con-
verging auger or other transport mechanism and in the
area of the inlet 52 a bottom roll 64, which all together
assist in taking crop from the ground and deliver it
through the inlet 52 into the bale chamber 36, where it
is rolled to a bale 38.
[0036] The unloading mechanism 28 (figure 3) is
formed as a ramp - remote controlled or spring loaded
- on which the unloaded bale 38 rolls down onto the
ground, as this is known.
[0037] Having described the structure of the round
baler 10 so far, its function is as follows, starting from
the situation in figure 1.
[0038] In figure 1 spans of the baling means 22 be-
tween a and g as well as between b and A form two
sides of the bale chamber 36, which is kept minimal,
since pivot arm 14 is in its lowest, 7:00 position. Roll g
lies adjacent to bottom roll 64, since the unloading pivot
frame 54 assumes its lowest position, which brings the
span between rolls a and g into a vertical orientation.
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The actuator 58 assumes its minimal length and both
pivot arms 14, 16 assume their lowest location.
[0039] When crop is fed continuously through the inlet
52 a bale 38 will start to grow and push first pivot arm
14 upward thereby extracting actuator 58 against a force
provided by resistance in the baling control means 24,
for example created by a nozzle, a valve or the like. Si-
multaneously pivot arm 16 will be pulled upwardly by the
baling means 22 shortening the span between rolls C
and f in order to adjust to the growing circumference of
the bale 38. Both pivot arms 14, 16 rotate clockwise,
when looking at the drawing. Movement of the pivot
arms 14, 16 and thus also of the mobile rolls a - f con-
tinues until the bale 38 has reached its desired or max-
imum size - see figure 2. When the bale chamber 36 is
full the pivot arms 14, 16 reached their upper position
and follow approximately the circumference of the bale
38. The unloading pivot frame 54 and the rolls g to i are
still in their lower position and together with the baling
means 22 support the bale 38.
[0040] In order to unload the bale 38 the unloading
pivot frame 54 is pivoted clockwise about axis 56 into
the position shown in figure 3, in which a line through
the center of rolls g and h shows an inclination to the
ground of about 30 degrees and finds itself above the
second pivot arm 16. Due to the upward movement also
roll i moved upwardly and hit the span between rolls g
and C. Roll i creates a loop 66 (fig. 3) to take out slack
in the baling means 22, which appears, as soon as the
bale 38 rolls down the unloading mechanism 28. As
soon as the bale 38 has left the bale chamber 36, the
pivot arms 14 and 16 move downward in a counter
clockwise direction, whereas the mobile roll d hits the
span between rolls g and a. Once the second pivot arm
16 has lowered about halfway, the bale 38 can no longer
roll back into the bale chamber 36. Finally the situation
shown in figure 1 is reached again.
[0041] Figures 5 to 7 show a second embodiment
having many components in common with the first em-
bodiment, especially three mobile rolls 20 a, b and c on
the first pivot arm 14.
[0042] The purpose of the round baler 10 and the de-
sign of its chassis 12 are the same or equivalent to that
of the first embodiment.
[0043] The first pivot arm 14 has a similar design and
is located and journalled in a similar or identical way. In
particular it has lever arms 44, to which an actuator 80
may be connected; but in this embodiment these lever
arms 44 are almost inline with and on the same side as
the legs 42, just slightly inclined rearwardly. However,
this first pivot arm 14 is longer than the one of the first
embodiment, and extends about half of its length be-
yond the point, where it crosses the strand between
fixed roll D and mobile roll g.
[0044] The second pivot arm 16 is different from the
one of the first embodiment in many respects. The sec-
ond pivot arm 16 of the second embodiment is journalled
on axis 45, which is located in the area of the front upper

corner of the side structures 32, i.e. close to roll F. The
legs 46 extend outside and above the bale chamber 36
and terminate slightly rearward of fixed roll D. At the end
region close to the axis 45 lever arms 50 are fixed to the
legs 46 and extend inline and with them. At their ends
on axis 45 the legs 46 are connected by the base of the
"U". The legs 46 may pivot in a range between a 10:00
and a 12:00 o'clock pointer position.
[0045] During operation first pivot arm 14 rotates
clockwise viewing the drawing when the bale 38 is grow-
ing, while the second pivot arm 16 rotates in the same
direction only when the bale 38 is unloaded.
[0046] Fixed rolls 18 A, C, D, E and F are in the same
or similar position as those of the first embodiment.
However fixed rolls G and H are provided in addition,
which are located at different places. Roll G is located
close to role C, but slightly above and rearward of it. Roll
H is located very close to roll F, but at same height and
rearward of it in order to increase the length about which
the baling means 22 wraps roll F. Roll E is present but
slightly above roll D and closer to it.
[0047] Mobile rolls 20 are different in so far, as roll c
is located on the other side of rolls a and b, i.e. towards
the freely moving end of the first pivot arm 14 remote
from axis 40. Second pivot arm 16 bears only one mobile
roll e at the end of it remote from axis 45, whereas in the
empty stage of the round baler 10 roll e is located very
close to and rearward and above of fixed roll D. Rolls g
and h are present on the unloading pivot frame 54, while
roll i is missing.
[0048] The baling means 22 is equivalent to the one
described in the first embodiment.
[0049] Baling control means 24 uses similar compo-
nents, but instead of a single actuator 58 for both pivot
arms 14, 16 two separate actuators 80 and 82 are used,
which may be of the single or double acting type. Each
actuator 80, 82 is attached with one end to the side
structure 32 and with the other end to either the first or
the second pivot arm 14, 16 or their lever arms 44 and
50 respectively. Although these actuators 80, 82 could
be controlled to move independent of each other, the
baling control means 24 will generate signals, which as-
sure, that their movement is synchronized. In an alter-
native design both actuators 80, 82 could be replaced
by a single actuator 58 like in the first embodiment. The
orientation of the actuators 80, 82 is chosen such, that
they run under an angle of about 30 degrees, when they
are in the empty bale chamber mode as shown in figure
5. The actuator 80 for the first pivot arm 14 extends un-
der an angle of about 25 degrees upwardly from the rear
to the front, whereas the cylinder end is connected to
the side structure 32 and the piston end to a lever arm
44. The actuator 82 for the second pivot arm 16 shows
a little inclination to the ground of about 5 degrees up-
wardly from the rear to the front, which similar attach-
ment as the actuator 80.
[0050] The feeding mechanism 26, the unloading
mechanism 28, the unloading pivot frame 54 and the
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bottom roll 64 are similar or identical to those of the first
embodiment.
[0051] All in all and starting again from fixed roll A the
routing of the baling means 22 is: H - between H and F
- F - between E and e over e - c - C - h - g - between a
and b - D - between a and b - A. In this routing loop 72
is formed by means of the strand between rolls C and e
during bale formation. During unloading a loop 76 is cre-
ated by fixed roll G, when it is hit by the strand between
mobile rolls h and C. This will take out slack from the
baling means 22, when the bale 38 has left. Finally a
loop 73 is generated by roll e pulling a strand between
mobile roll e and fixed roll E. Said loop 73 extends under
an angle of about 45 degrees.
[0052] Bale formation starts when the round baler 10
assumes the position as shown in fig. 5. In this position
the first and second pivot arm 14, 16 and the unloading
pivot frame 54 are in their lowest positions. Both actua-
tors 80, 82 are shortened to their minimum. The bale
chamber 36 has the smallest dimension and is substan-
tially of triangular shape.
[0053] When crop is fed continuously through the inlet
52 a bale 38 will start to grow and push pivot arm 14
upward in clockwise direction thereby extracting actua-
tor 80 against a force provided by resistance in the bal-
ing control means 24, for example created by a nozzle,
a valve or the like. Second pivot arm 16 will stay in place.
Movement of the first pivot arms 14 and thus also of the
mobile rolls a, b and c continuous until the bale 38 has
reached its desired or maximum size - see figure 6.
When the bale chamber 36 is full the first pivot arm 14
reached its highest position, in which it follows approx-
imately the circumference of the bale 38, while the sec-
ond pivot arm 16 is still in its lowest. Accordingly the
actuator 80 has been extracted to its maximum length.
The unloading pivot frame 54 and the rolls g and h are
still in their lower position and together with the baling
means 22 support the bale 38. Since the first pivot arm
14 moves towards mobile roll e, the loop 72 shortens
close to non-existence.
[0054] In order to unload the bale 38 the unloading
pivot frame 54 is pivoted clockwise about axis 56 into
the position shown in figure 7, in which a line through
the center of rolls g and h shows an inclination to the
ground of about 30 degrees. Due to the upward move-
ment, the span between rolls h and c hits fixed roll G
and forms a loop 76, which takes out slack from the bal-
ing means 22. Roll e creates another loop 73 (fig. 7) from
the strand between the rolls E and c to take out more
slack from the baling means 22, which appears, as soon
as the bale 38 rolls down the unloading mechanism 28.
As soon as the bale 38 has left the bale chamber 36,
the first and second pivot arm 14 and 16 move down-
ward in a counter clockwise direction and finally the sit-
uation shown in figure 5 is reached again.
[0055] Figures 8 to 11 show a third embodiment hav-
ing many components in common with the second em-
bodiment, especially the three mobile rolls a - c on the

first pivot arm 14, whereas one of them is located in its
end region and having two actuators 80 and 82 for the
two pivot arms 14, 16.
[0056] The purpose of the round baler 10 and the de-
sign of its chassis 12 are the same or equivalent to that
of the first and second embodiment.
[0057] The first pivot arm 14 has substantially the
same design and is located and journalled in a similar
or identical way as the one of the second embodiment.
In particular it has substantially inline lever arms 44, to
which actuator 80 may be connected, and legs 42, which
extend beyond the strand of the baling means 22 be-
tween the rolls g and D.
[0058] The second pivot arm 16 is different from the
one of the first and second embodiments in several re-
spects. The second pivot arm 16 of the third embodi-
ment is journalled on axis 45, which is located substan-
tially halfway of the height of the side structure 32 and
close to its rear edge. The legs 46 extend outside the
bale chamber 36 and terminate slightly above fixed roll
D, when the round baler 10 is in its empty stage. When
the bale chamber 36 is empty, as this is shown in figure
8 the legs 46 run substantially under an angle of 45 de-
grees to the horizontal. At the end region close to the
axis 45 lever arms 50 are fixed to the legs 46 and extend
with a little inclination to them on the other side of axis
45. The legs 46 are connected by the base of the "U" at
the end remote from axis 45. The legs 46 may pivot in
a range between an 11:00 and a 1:30 o'clock pointer
position.
[0059] During bale forming operation only pivot arm
14 moves upwardly in a clockwise direction, while sec-
ond pivot arm 16 pivots only during and after unloading
the bale 38.
[0060] Fixed rolls 18 A, C, D and F are in the same or
substantially the same position as those of the first em-
bodiment and roll H shown in the second embodiment
is used in a comparable way and location.
[0061] Mobile rolls 20 a, b, and c on the first pivot arm
14 are arranged in the same way as in the second em-
bodiment, i.e. roll c finds itself in the end region of the
first pivot arm 14, while rolls a and b are located between
roll c and the pivot axis 40, but all of them are in the half
remote from the axis 40. Roll e is again located at the
end region of second pivot arm 16 remote from the axis
45. Rolls g, h, and i are present on the unloading pivot
frame 54 like in the first embodiment.
[0062] The baling means 22 is equivalent to the one
in the first embodiment.
[0063] Baling control means 24 is designed compara-
ble to the second embodiment, i.e. two separate actua-
tors 80 and 82 are used, which may be of the single or
double acting type. Each actuator 80, 82 is attached with
one end to the side structure 32 and with the other end
to either the first or the second pivot arm 14, 16 or their
lever arms 44 and 50 respectively. Although these ac-
tuators 80, 82 could be controlled to move independent
of each other, the baling control means 24 will generate
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signals, which assure, that their movement is synchro-
nized. In an alternative design both actuators 80, 82
could be replaced by a single actuator 58 as in the first
embodiment. The orientation of the actuators 80, 82 is
chosen such, that they run under an angle of about 30
degrees, when they are in the empty bale chamber
mode as shown in figure 8. The actuator 80 for the first
pivot arm 14 extends under an angle of about 45 de-
grees upwardly from the rear to the front, whereas the
cylinder end is connected to the side structure 32 and
the piston end to a lever arm 44. The actuator 82 for the
second pivot arm 16 shows a lesser inclination to the
ground upwardly from the rear to the front, with similar
attachment as the actuator 80, whereas the cylinder end
is located above the piston end and close to the center
of the bale chamber 36 when it is filled.
[0064] The feeding mechanism 26, the unloading
mechanism 28, the unloading pivot frame 54 and the
bottom roll 64 are similar or identical to those of the first
and the second embodiment.
[0065] All in all and starting again from fixed roll A the
routing of the baling means 22 is: H - between H and F
- F - e - between c and a - around c - C - h - between h
and i - g - between a and b - D - between a and b - A.
In this routing loop 72 is formed by means of the strand
between rolls C and e during bale formation. A loop 73
is generated by roll e pulling a strand between mobile
roll c and fixed roll F, when the first pivot arm 14 is in its
upper position, as shown in figure 10. Said loop 73 runs
almost parallel to the ground, when the bale 38 is about
to leave the bale chamber 36. A loop 66 will be formed,
when the unloading pivot frame 54 is pivoted upwardly
and roll i hits the span between rolls C and g as this is
known from the first embodiment.
[0066] Bale formation starts when the round baler 10
assumes the position as shown in fig. 8. In this position
the first and second pivot arm 14, 16 and the unloading
pivot frame 54 are in their lowest positions. Actuator 80
is shortened to its minimum, while actuator 82 is fully
extended. The bale chamber 36 has the smallest dimen-
sion and is substantially of triangular shape.
[0067] When crop is fed continuously through the inlet
52 a bale 38 will start to grow and push pivot arm 14
clockwise upwardly as viewed thereby extracting actu-
ator 80 against a force provided by resistance in the bal-
ing control means 24, for example created by a nozzle,
a valve or the like. Second pivot arm 16 will remain in
its 1:30 position. Movement of the pivot arm 14 and thus
also of the mobile rolls a, b and c continues until the bale
38 has reached its desired or maximum size - see figure
9. When the bale chamber 36 is full both actuators 80,
82 assume their biggest length. The first pivot arm 14
follows approximately the circumference of the bale 38.
The unloading pivot frame 54 and the rolls g to i are still
in their lower position and together with the baling
means 22 support the bale 38.
[0068] In order to unload the bale 38 the unloading
pivot frame 54 is pivoted clockwise about axis 56 into

the position shown in figure 10, in which a line through
the center of rolls g and h shows an inclination to the
ground of about 30 degrees. Due to the upward move-
ment also roll i moves upwardly and hits the span be-
tween rolls g and C. Roll i creates a loop 66 (fig. 10) to
take out slack in the baling means 22, which appears,
as soon as the bale 38 rolls down the unloading mech-
anism 28. As soon as the bale 38 has left the bale cham-
ber 36, the unloading pivot frame 54 has to move down
first, because the first pivot 14 is kept by the baling
means 22 around roll c in its upper position and can not
move downwardly since the various runs of the baling
means 22 above roll h would stick on each other, i.e. the
baling means 22 would not grant length to the first pivot
arm 14 moving downwardly. Then the first pivot arm 14
moves downwardly in a counterclockwise rotation, while
the second pivot arm 16 moves from the 11:00 position
via the 12:00 position to the 1:30 position, thereby en-
larging the loop 72 to the biggest possible extent. Finally
the situation shown in figure 8 is reached again.
[0069] Figures 12 and 13 show a fourth embodiment
being only slightly different from the third embodiment
insofar, as a fixed roll I is provided between the side
structures 32 at about the same height as fixed roll D
but rearward of it such, that in the stage of a completed
bale 38 roll c on the first pivot arm 14 may be moved
into the space between D and I. Furthermore a mobile
roll k is provided at the end region of the first pivot arm
14, where roll c is provided and this roll k is carried on
short arms extending downwardly and approximately
perpendicular from the legs 42, when being in the full
bale situation. The baling means 22 is routed through
the gap between the rolls c and k.
[0070] In this fourth embodiment starting from fixed
roll A the routing of the baling means 22 is: H - between
H and F - F - e - between c and a - between c and k - C
- h - between h and i - g - between a and b - D - between
a and b - A. The function of rolls I and k becomes ap-
parent only after the bale 38 is unloaded and attention
is drawn to figure 13 for better understanding.
[0071] As to be seen in figure 13, roll I keeps the lower
strand of the loop 73 apart from roll h of the unloading
pivot frame 54, when this is in an upper position to un-
load the bale 38. Thus this strand cannot rib on the sur-
face of the strand of the baling means 22 running over
roll h. In a similar way roll k keeps the strand of the baling
means 22 extending between rolls a and g apart from
the strand running over roll c and avoids friction there.
Since the friction problem is avoided between these
strands the first pivot arm 14 may pivot down while the
unloading pivot frame 54 stays in the upper position.
This will reduce the time needed before the next bale
formation may start.
[0072] Figures 14 to 16 show a fifth embodiment,
which is between the first and the third embodiment.
[0073] In this fifth embodiment the first pivot arm 14
is the same as the one in the first embodiment, i.e. it has
three mobile rolls a, b, and c, of which the pair of rolls a
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and b limiting the bale chamber 36 at its upper end is
provided in the end region of the first pivot arm 14 and
the roll c is located at about the center of it.
[0074] The second pivot arm 16 is journalled on axis
45, which is located slightly above and rearward of the
center of the bale chamber 36, when it is filled complete-
ly, and thus also of pivot axis 56 of the unloading pivot
frame 54. The legs 46 of the second pivot arm 16 are
located outside the bale chamber 36. The lever arm 50
connecting the pivot arm 16 to the actuator 58 is formed
as an almost straight extension of the pivot arm 16 and
finds itself below the axis 45, when the bale chamber 36
is empty. At the end of the legs 46 remote from axis 45
only mobile roll e is present as well as a connection mak-
ing the base of the "U". The form of the second pivot
arm 16 and the location of the mobile roll e is chosen
such, that roll e is always located above fixed roll C and
may - during the movement of the second pivot arm 16
- follow a path above the upper edge of the side struc-
tures 32.
[0075] A new fixed roll M is journalled in the side struc-
tures 32 or its walls and located very close, but slightly
rearward and upward of roll D.
[0076] The mobile roll e on the second pivot arm 16
always applies the strand of the baling means 22 be-
tween fixed rolls M and E to create a loop 78 of a little
or huge extent. This loop 78 is used to take up slack in
the baling means 22, when the bale 38 is unloaded.
[0077] Starting from mobile roll 20 ref. A the route of
the baling means is: F - c - E - between e and M - M - C
- between h and i - g - between a and b - D - between a
and b - A - F.
[0078] The function of the round baler 10 in the fifth
embodiment is described as follows.
[0079] As long as bale chamber 36 is empty, the first
pivot arm 14 assumes its lowest position, the second
pivot arm 16 assumes an almost 1:00 position, with the
roll e being almost immediately above fixed roll M and
the unloading pivot frame 54 is in the lowermost posi-
tion. During bale formation the first pivot arm 14 moves
upwardly from an about 7:00 position in clockwise direc-
tion into a substantially 11:00 position, while the second
pivot arm 16 moves from a 1:00 position to a 1:30 posi-
tion in order to give some length to the baling means
during bale formation; accordingly the length of the loop
78 decreases, while the length of the actuator 58 in-
creases.
[0080] When the bale 38 gets unloaded the actuator
58 is retracted and extends the loop 78 until it reaches
roll C. This will take out the slack in the baling means
22 - see figure 16.

Claims

1. Round baler (10) having side structures (32) with
walls (33), fixed and mobile rolls (18 and 20), and:

a) flexible baling means (22) creating one end-
less circle and routed over said rolls (18, 20) to
encompass a bale chamber (36) together with
the walls (33);

b) a first moveable pivot arm (14) carrying at
least three mobile rolls (20,a,b,c), of which at
least one is an idler roll (c);

c) a second moveable pivot arm (16) carrying
at least one idling mobile roll (20,e) acting on a
span of the baling means (22) extending be-
tween two rolls (18, 20);

d) an unloading pivot frame (54) provided with
at least one mobile roll (20,g-i) and moveable
independent of the walls (33).

2. Round baler (10) according to claim 1, character-
ized in that the idling roll (20,c) on the first pivot
arm (14) is located between a pivot axis (40) of the
first pivot arm (14) and the remaining rolls (a,b).

3. Round baler (10) according to claim 1, character-
ized in that the idling roll (20,c) on the first pivot
arm (14) is located between a freely movable end
of the first pivot arm (14) and the remaining rolls (a,
b).

4. Round baler (10) according to any of the preceding
claims, characterized in that a fourth roll (k) is pro-
vided at the end region of the first pivot arm 14)
close to the idling roll (20,c) and on the freely move-
able end offset from the longitudinal axis of the first
pivot arm (14).

5. Round baler (10) according to one or more of the
preceding claims, characterized in that the first
pivot arm (14) is provided with two mobile rolls
(20,a, 20,b) to close the baling chamber (36) in an
upper region.

6. Round baler (10) according to one or more of the
preceding claims, characterized in that the sec-
ond pivot arm (16) is moveable through the bale
chamber (36) while or after a bale (38) is unloaded.

7. Round baler (10) according to one or more of the
preceding claims, characterized in that the sec-
ond pivot arm (16) is provided with mobile rolls
(20,d, 20,e) at its end remote from the pivot axis
(45).

8. Round baler (10) according to one or more of the
preceding claims, characterized in that the sec-
ond pivot arm (16) is provided with mobile rolls
(20,d, 20,e, 20,f) at its ends.
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9. Round baler (10) according to one or more of the
preceding claims, characterized in that the sec-
ond arm (16) has legs (46) being located outside
the bale chamber (36).

10. Round baler (10) according to one or more of the
preceding claims, characterized in that one actu-
ator (58) acts on both pivot arms (14, 16).

11. Round baler (10) according claim 10, character-
ized in that a second actuator (72) is provided, act-
ing directly or non-directly onto the first actuator
(58).

12. Round baler (10) according to one or more of the
preceding claims, characterized by an actuator
(80) for the first pivot arm (14) and an actuator (82)
for the second pivot arm (16), which both are con-
trolled by a common baling control means (24).

13. Round baler (10) according to one ore more of the
preceding claims, characterized in that one or
more of the actuators (58, 72, 80, 82) are formed
as a linear motor, being driven hydraulically or elec-
trically.

14. Round baler (10) according to one ore more of the
preceding claims, characterized in that one or
more of the actuators (58, 80, 82) move against re-
sistance, while the bale chamber (36) gets filled.

15. Round baler (10) according to one or more of the
preceding claims, characterized in that the actua-
tor (58, 72, 80, 82) joins the pivot arms (14, 16) at
lever arms (44, 50), which may be arranged such,
that both pivot arms (14, 16) provide a rotation in
the same or in opposite directions.

16. Round baler (10) according to one or more of the
preceding claims, characterized in that one or
more of the actuators (58, 72, 80, 82) is arranged
such, that it is not fully retracted, when the bale for-
mation process starts.

17. Round baler (10) according to one or more of the
preceding claims, characterized in that the sec-
ond arm (16) is of a U-shape and has legs (46)
moveable outside the bale chamber (36) and being
connected at least by means of a mobile roll (20,e)
and/or a strut in front of a bale chamber (36).

18. Round baler (10) according to one or more of the
preceding claims, characterized in that the sec-
ond arm (16) is pivotable about an axis (45) located
in or above a maximum area of a bale chamber (36).
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