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DESCRIPTION

Field of the Invention

[0001] The Invention relates to a wrapping machine, in particular to a bale-wrapping machine
for use In wrapping bales with a plastics wrapping film, of the kind that are suitable for
mounting directly onto the front or rear of a tractor. The invention is particularly concerned with
wrapping machines for wrapping bales of agricultural silage, grain, hay, straw, maize, beet
pulp, beet tops, and the like (hereinafter referred to as "fodder”) with a plastics film, which
preferably i1s air tight and water tight. The device of the Iinvention may also be used In
conjunction with machines for compacting and wrapping general farm and agricultural waste
products, such as waste plastics and the like, and for wrapping other loose materials and
objects such as comminuted peat moss, saw dust, wood shavings, wood chippings, brewery
waste, bricks, blocks, cartons and the like.

Background to the Invention

[0002] It has become conventional practice In agriculture to form harvested fodder into
cylindrical-shaped bales, commonly called "big round bales”, and square or rectangular bales,
which are then wrapped In a plastics film. This is particularly suitable method of manufacturing
silage because the silage I1s kept air-tight within the wrapped bale which, typically, is wrapped
with up to six plies of plastics film. Machines for wrapping cylindrically shaped bales with a
plastics film are described, for example, iIn GB 2191984 A, GB 2228246A and EP 0208034A
(GB 2159489B).

[0003] Bale wrapping machines of the kind described In the aforesaid patents comprise a
wheeled chassis that may be towed by a tractor. The chassis carries a tipping platform that, In
turn, supports a turntable. The turntable Is rotatable about a vertical axis. The turntable carries
a pair of spaced apart rollers each of which rotates about a horizontal axis. An endless belt is
stretched between the rollers and rotates with the rollers. In order to wrap a large round bale of
fodder material with plastics film, the round bale is lifted onto the turntable by means of lifting
arms. The bale rests on the endless belt. The free end of a roll of plastics film 1s attached to
the bale and the turntable is then rotated about a generally vertical axis to cause the sheet of
film to be wrapped around the bale. If no movement of the bale about its longitudinal axis were
to occur the bale would merely be wrapped with a single band having the thickness of the width
of the plastics film. However, on each rotation of the turntable the endless belt iIs caused to
move for a predetermined distance, which, in turn, causes the bale to roll about its surface, 1.e.
about a horizontal axis. This rolling of the bale on the belt allows a new area of bale to be
wrapped by the film on each rotation of the turntable, thus eventually achieving a complete
covering of the bale with a substantial degree of overlap of the plastics film.
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[0004] In the bale-wrapping machines described above, the bale to be wrapped i1s mounted on
a turntable that rotates about a vertical axis, and the dispenser for the roll of plastics film is
fixed. It i1s the rotation of the bale about the vertical axis that causes the film to be unrolled from
the dispenser. However, it is also known from the prior art, for example in EP-B-0110110, DE
3642513A, and GB 2193683A, for the bale to be mounted on rollers that rotate the bale only
about the horizontal axis. In this arrangement there 1s provided a rotary support arm for the
film dispenser that rotates the film dispenser, about a vertical axis, around the bale, while the
bale 1s being turned about a horizontal axis.

[0005] It Is known to provide bale-wrapping machines that may be mounted on the front, rear
or forklift or teleporter mounting on a tractor. The advantage of these machines is that they are
compact and efficient in use, and less expensive to manufacture than the trailer type described
above. An example of such a machine is that described in EP 0 234 763 A1 (Oiestad). This
compact-type machine typically comprises at least two rotatable rollers spaced apart a
distance less than the diameter of the bale and, in use, being substantially horizontal and
Intended to support the bale, at least one of the rollers being rotationally driven to rotate the
bale about its axis. A rotary support arm or wrap arm rotates a plastics film dispenser about a
vertical axis around the bale while the bale is being turned about a horizontal axis. The rollers
are arranged as prongs freely projecting from means adapted to be connected to a lifting
device mounted on a tractor or other vehicle.

[0006] In such compact machines, the projecting rollers are moveable from a first position, In
which they can support and rotate the bale to be wrapped, to a second position, in which the
rollers are moved apart to release the wrapped bale. The wrapped bale may be dropped on
the ground, or by use of the forklift or teleporter mounting of the tractor, the entire wrapping
machine may be raised upwards, so that the bale can be released onto a stack of bales. A cut-
and-hold mechanism is provided to cut and hold the film when a bale has been completely
wrapped. The cut-and-hold mechanism is typically provided behind the bale, and at the end of
the wrapping process the wrapping arm is also arranged behind the bale, thereby facilitating
bale stacking.

[0007] Many conventional bale-wrapping machines are provided with a second rotary
wrapping arm, mounted directly opposite the first to apply the plastic evenly to the bale as it is
rotated. A film dispenser Is provided on each wrapping arm, so that two strips of film are
wrapped around the bale simultaneously. Two cut-and-hold devices are provided, one for each
strip of film. The use of two wrapping arms allows the speed of the rollers to be increased,
thereby increasing the speed at which the bale Is rotated about its axis, while still maintaining a
50% overlap of consecutive plies of plastics film. This means that the time taken to wrap a
single bale can be shortened by about 40%.

[0008] However, It I1s not practical to provide a compact machine with a second wrapping arm
arranged directly opposite the first. In machines with two wrapping arms, when wrapping Is
complete, the wrapping arms are arranged one on either side of the wrapped bale.
Furthermore, a cut-and-hold mechanism is typically provided on each side of the wrapped
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bale, one for each wrapping arm. This would impede bale stacking in a compact machine.

[0009] The bale wrapping machine described In document EP 1 386 532 A1 discloses the
subject matter of the preamble of claim 1.

summary of the Invention

[0010] According to the present Iinvention, there 1s provided a bale-wrapping machine for
wrapping a bale of material with a wrapping material, the machine comprising:

means for engaging a bale for wrapping and for rotating the bale about a substantially
horizontal axis;

a main rotary wrapping arm for supplying a first strip of wrapping material to the bale as the
bale 1s turned about the horizontal axis; and

an auxiliary rotary wrapping arm for supplying a second strip of wrapping material to the bale
as the bale i1s turned about the horizontal axis;

wherein the auxiliary wrapping arm is pivotable relative to the main arm, wherein the auxiliary
arm Is moveable between a ‘rest’ position, in which It iIs arranged adjacent to the main arm and
the wrapping arms are disposed behind the bale to be wrapped, and a wrapping position, In
which the auxiliary arm is arranged substantially opposite the main arm; and

further comprising a single cut-and-hold mechanism wherein the cut-and-hold mechanism is
arranged to cut and hold both strips of wrapping material and is arranged behind the bale to be

wrapped.

[0011] An advantage of this arrangement is that, since two wrapping arms are provided, the
wrapping process Is speeded up considerably as set out above. A further advantage of the
above arrangement is that the auxiliary arm may be brought into the rest position after the bale
has been wrapped, to allow for easy release and/or stacking of the bale. This arrangement is
particularly useful in compact bale-wrapping machines typically used for stacking bales.

[0012] Typically, the bale-wrapping machine may further comprise:
a support frame; and
drive means mounted on the support frame;

wherein the main rotary wrapping arm is driveable by the drive means to rotate both wrapping
arms In a circular path about the bale to wrap the bale with the first and second strips of
wrapping material.
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[0013] Alternatively, the auxiliary arm may be driveable by the drive means to rotate both
wrapping arms about the bale. In other embodiments, each of the arms may be driven by
separate drive means provided on the support frame. The drive means may be operable to
move the arms relative to one another between the rest position and the wrapping position.

[0014] The auxiliary rotary wrapping arm may be pivotably mounted relative to the main arm or
pivotably attached to the main arm. The bale-wrapping machine may comprise means
operable to move the auxiliary arm relative to the main arm between the rest position and the
wrapping position.

[0015] In an embodiment, the means operable to move the auxiliary arm relative to the main
arm comprises a linkage or folding mechanism arranged between the main arm and the
auxiliary arm, and the linkage mechanism is optionally actuated by a hydraulic or electrical
actuator.

[0016] The actuator may be a double-action actuator, operable to move the auxiliary arm
towards and away from the main arm. The actuator may, for example, be powered In one
direction through a rotary coupling on the support frame. The actuator may be reversed by a
gas-filled accumulator.

[0017] Alternatively, the actuator may be a single-action actuator, operable to move the
auxiliary arm in one direction only. In this arrangement, tension applied to the second strip of
wrapping material may be used to move the auxiliary arm in the opposite direction.

[0018] In another embodiment, the bale-wrapping machine comprises:

spring means arranged between the main arm and the auxiliary arm to hold the auxiliary arm
In the wrapping position; and

stop means operable when wrapping I1s complete to prevent movement of one arm, such that
the main arm and the auxiliary arm are brought into the rest position.

[0019] In this embodiment, the spring means may comprise a conventional coil spring.
However, In a preferred embodiment, the spring means comprises a hydraulic or electrical
actuator. The actuator may, for example, be a single-action hydraulic actuator powered by a
gas-filled accumulator. In this arrangement, the actuator behaves like a spring, but the speed
of the relative movement of the arms into the rest position may be controlled.

[0020] Preferably, the stop means is operable to prevent movement of the auxiliary arm.
[0021] In the rest’ or folded position, the wrapping arms are disposed behind the bale to be

wrapped. The term 'behind’ In this context Is intended to indicate that the wrapping arms are
arranged between the machine and the bale, or at a machine-facing end of the bale. This
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further facilitates unloading and/or stacking of bales, since the wrapping arms do not hinder
placement of the bale on a stack, or release of a bale from the machine.

[0022] The bale-wrapping machine may further comprise means adapted to be connected to a
ifting device mounted on a tractor or other vehicle.

Brief Description of the Drawings

[0023]

Figure 1 1s a perspective view of an embodiment of the bale-wrapping machine of the present
iInvention, with the arms in the rest position; and

Figure 2 1s a perspective view of the bale-wrapping machine of Figure 1, with the arms In the
wrapping position.

Detailed Description of the Drawings

[0024] Figures 1 and 2 show a bale-wrapping machine 1 according to an embodiment of the
present invention. The machine comprises a support frame 2 having a transverse lower base
frame 3 and a pair of tubular masts 4 extending upwardly from the base frame 3. The machine
1 may be coupled to a tractor in a well known manner by means of three-point linkage
attachment points 17. For example, the machine 1 may be connected to a lifting device or
teleporter mounting on a tractor.

[0025] Two rotatable rollers 5 are mounted on and extend forwardly of the base frame 3 and
are disposed In predetermined spaced-apart parallel relationship to each other. The rollers 5
can move from an open position In which they may engage the sides of a cylindrical bale 6 of
fodder lying on the ground, to a 'closed’ position as shown in Figure 1, where they engage the
underside of the bale, which is lifted off the ground. By 'closed' i1s meant that the spacing
between the rollers is less than the diameter of the bale 6 to be wrapped. VWhen the bale is In
the position shown In Figure 1, the rollers 5 may be rotatably driven to rotate the bale about its
substantially horizontal axis.

[0026] A main rotary wrapping arm 7/ 1s suspended from a drive unit 8 supported at the end of
masts 4. The main arm 7 Is connected to the drive shaft 9 which is driven by a hydraulic motor
and chain drive. Main arm 7 supports a film dispensing device 10, which may be rotated in a
circular path about the bale to wrap the bale with a first strip of plastics film, as the bale 6 Is
turned about a substantially horizontal axis by the rollers 5. The plastics film is prestretched by
the dispenser, In a well-known manner. A known cut-and-tie mechanism 11 is mounted on the
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frame 3.

[0027] An auxiliary rotary wrapping arm 12 is pivotably attached to the main arm 7 by means
of a folding mechanism 13. Since the auxiliary arm 12 1s attached to the main arm 7, operation
of the drive means causes both arms to rotate about the bale. The folding mechanism
comprises a linkage 14 and a double-action hydraulic ram or actuator 15. The hydraulic
actuator 15 iIs powered In one direction through a rotary coupling within the drive shaft 9 and
reversed by a gas filled accumulator mounted on the other port of the ram. Auxiliary arm 12
supports a film dispensing device 10, which may be rotated in a circular path about the bale to
wrap the bale with a second strip of plastics film, as the bale 6 I1s turned about a substantially
horizontal axis by the rollers 5. The plastics film is prestretched by the dispenser, in a well-
Known manner.

[0028] In Figure 1, the machine 1 is shown In the 'rest’ or folded position, in which the auxiliary
arm 12 1s arranged adjacent to the main arm 7. In the 'rest’ position, the wrapping arms 7, 12
are disposed behind the bale 6, that is, the arms are disposed between the bale 6 and the
support frame 2 of the machine 1 at the machine-facing end of the bale 6. In Figure 2, the
machine 1 1s shown In the wrapping position, in which the auxiliary arm 12 1s arranged opposite
the main arm 7.

[0029] Before wrapping begins, the arms 7, 12 are arranged in the ‘rest' or folded position. To
begin wrapping, a bale 6 i1s lifted onto the rollers 5 as described above. The rollers are
rotatably driven to rotate the bale about its horizontal axis. The hydraulic ram 15 is actuated
(closed) to pull the auxiliary arm so that it pivots about a pivot point 16 relative to the main arm,
from the 'rest position shown In Figure 1 to the wrapping position shown In Figure 2, in which
the auxiliary arm 12 1s arranged substantially opposite (i.e. on the opposite side of the bale to)
the main arm 7. The auxiliary arm 12 is held in the wrapping position during the wrapping
process by the actuator 15. The drive shaft 9 is driven by the drive unit 8 to rotate the arms In
a circular path about the bale, as it i1s turned about its horizontal axis. Thus, the bale iIs
simultaneously wrapped with two strips of wrapping material, thereby speeding up the
wrapping process as compared with a single wrap arm machine.

[0030] VWhen wrapping Is complete, the drive unit 8 brings the arms 7, 12 to a stop such that
the main arm 7 i1s arranged behind the bale as shown In Figure 1. The hydraulic actuator 15 is
actuated (extended) to push the auxiliary arm 12 so that it pivots relative to the main arm 7/,
back to the 'rest' position, in which the wrapping arms 7, 12 are adjacent to one another. In the
embodiment shown, a single cut-and-tie (or cut-and-hold) mechanism 11 1s used to cut and
hold both strips of wrapping material. The rollers 5 may then be opened to release the bale.
Because both wrapping arms 7, 12 and the cut-and-hold mechanism 11 are disposed behind
the wrapped bale 6 In the 'rest position, the bale may be released between other wrapped
bales or the entire machine 1 may be raised up by means of the teleporter or forklift mounting
on a tractor, to allow the bale to be released on top of a stack of bales. Another bale may then
be loaded, and the process repeated.
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[0031] In the embodiment described above, the hydraulic actuator is a double-action hydraulic
actuator, which is capable of both pulling and pushing the auxiliary arm between the rest and
wrapping positions. In alternative embodiments, the actuator is a single-acting actuator,
operable to push (or pull) the auxiliary arm from the rest position to the wrapping position. In
this arrangement, the tension on the pre-stretched plastics film is sufficient to pull the auxiliary
arm back to the rest or folded position when wrapping is complete.

[0032] In an alternative embodiment, the machine 1 may comprise a spring means arranged
between the main arm and the auxiliary arm. The spring means Is adapted to maintain an
opposed arrangement between the main arm and the auxiliary arm, to hold the auxiliary arm in
the wrapping position. The arms may be driven by the drive unit 8 to wrap the bale with two
strips of wrapping material. The machine 1 may further comprise stop means. When wrapping
IS complete, the stop means is operable to prevent movement of the auxiliary arm. The main
arm continues to be driven by the drive means 8 (against the spring means), so that the main
arm continues to move relative to the auxiliary arm, until it ‘catches up' with the auxiliary arm in
the rest position. Ideally, the stop means is provided on one of the masts 4, so that the arms
are brought into the rest position behind the wrapped bale.

[0033] In this embodiment, the spring means may comprise a conventional coil spring.
Preferably, however, the spring means comprises a hydraulic actuator powered by a gas-filled
accumulator. This arrangement behaves similarly to a spring, but the speed of the movement
from the wrapping to the rest position may be controlled.

[0034] In other embodiments, the auxiliary arm may be driveable by the drive means to rotate
both wrapping arms about the bale. Alternatively, each of the arms 7, 12 may be driven by
separate drive means provided In the drive unit 8. The drive means may be operable to move
the arms relative to one another between the rest position and the wrapping position.

[0035] The words "comprises/comprising” and the words "having/including” when used herein
with reference to the present invention are used to specify the presence of stated features,
Integers, steps or components but does not preclude the presence or addition of one or more
other features, integers, steps, components or groups thereof.

[0036] It i1s appreciated that certain features of the invention, which are, for clarity, described In
the context of separate embodiments, may also be provided In combination in a single
embodiment. Conversely, various features of the invention which are, for brevity, described In
the context of a single embodiment, may also be provided separately or in any suitable sub-
combination.
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Patentkrav

1. Balleindpakningsmaskine (1) til indpakning af en balle af materiale med et

indpakningsmateriale, omfattende:

midler (5) til at gribe en balle (6) for at indpakke og rotere ballen (6)
omkring en i det vaesentlige horisontal akse;

en roterende hovedindpakningsarm (7) til at forsyne ballen (6) med en
fgrste strimmel af indpakningsmateriale, nar ballen drejes rundt omkring

den horisontale akse; og

en roterende hjaelpeindpakningsarm (12) til at forsyne ballen (6) med en
anden strimmel af indpakningsmateriale, nar ballen drejes rundt omkring

den horisontale akse;

hvor hjaelpearmen (12) er drejelig i forhold til hovedarmen (7), hvor hjaelpearmen
(12) er bevaegelig mellem en "hvile”-position, i hvilken den er placeret graeansende
op til hovedarmen (7), og indpakningsarmene (7, 12) er deponeret bag ved ballen
der skal indpakkes, og en indpakningsposition, i hvilken hjaelpearmen (12) er
anbragt i det vaesentlig modstaende hovedarmen (7); og

vderligere omfattende en enkel skaere-og-holdemekanisme (11), hvor skaere-og-
holdemekanismen er indrettet til at skaere og holde begge strimler af

indpakningsmateriale og er indrettet bag ved ballen (6) der skal indpakkes.

2. Balleindpakningsmaskine (1) ifglge krav 1, hvilken yderligere omfatter:
en bareramme; og
drivmidler der er monteret pa baererammen;

hvor den roterende hovedindpakningsarm (7) er drivbar af drivmidlet til at rotere
begge indpakningsarme i en cirkelbane omkring ballen (6) for at indpakke ballen

med den fgrste og den anden strimmel af indpakningsmateriale.
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2

3. Balleindpakningsmaskine (1) ifglge krav 1 eller krav 2, hvor hjelpearmen (12)

er fastgjort drejeligt til hovedarmen (7).

4. Balleindpakningsmaskine (1) ifglge krav 3, omfattende midler der kan drives til
at bevaege hjaelpearmen (12) i forhold til hovedarmen (7) mellem hvilepositionen

og indpakningspositionen.

5. Balleindpakningsmaskine (1) ifglge krav 4, hvor midlet der kan drives til at
bevaege hjaelpearmen (12) i forhold til hovedarmen (7), omfatter en
forbindelsesmekanisme (14), der er indrettet mellem hovedarmen (7) og
hjelpearmen (12), og forbindelsesmekanismen (14) eventuelt aktiveres ved

hjaelp af en hydraulisk eller elektrisk aktuator.

6. Balleindpakningsmaskine (1) ifglge et hvilket som helst af kravene 1 til 4,
hvilken yderligere omfatter: fjedermidler, der er anbragt mellem hovedarmen (7)
og hjeelpearmen (12) for at fastholde hjaelpearmen (12) i indpakningspositionen;
og stopmidler, der kan betjenes, nar indpakningen er fardig, med henblik pa at
forhindre en bevagelse af en arm, saledes at hovedarmen (7) og hjeelpearmen

(12) bringes ind i hvilepositionen.

7. Balleindpakningsmaskine (1) ifglge krav 6, hvor stopmidlerne kan betjenes til

at forhindre en bevaegelse af hjeelpearmen (12).
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DRAWINGS




DK/EP 2348809 T4




	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - CLAIMS
	Page 12 - CLAIMS
	Page 13 - DRAWINGS
	Page 14 - DRAWINGS

