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A Bale Wrapping Machine

Ficld of the Invention

‘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 is suitable for
mounting directly onto the rear of a tractor. The invention is particularly concerncd
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 is air tight and water tight. The device of the invention
may also be used in conjunction with machines for compacting and wrapping gencral
tarm 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

[l has become conventional practice in agriculture to form harvested fodder into
cylindrical-shaped 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 is kept air-tight within the wrapped bale which, typically, is wrapped with up 10
six plics of plastics film. They are commonly called “big round bales™. Machines [or
wrapping cylindrically shaped bales with a plastics film are described. for example. in
EP-B-0110110, DE 3642513A, and GB 2193683A,

Bale wrapping machines of the kind described in the aforesaid patents comprise a
whecled chassis that may be towed by a tractor. The chassis carries a tipping platform
which 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 {odder material with plastics film. the round bale is
lified onto the platform by means of a lifting arm. The bale rests on the cndlcss belt.
The free end of a roll of plastics film is attached to the bale and a rotary support arm for
the film dispenser rotates the film dispenser, about a vertical axis, around the bale, while

the hale is being turned about a horizontal axis. 1f no movement of the bale about its
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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, with each rotation of
the wrapping arm. the endless belt is caused to move by a predetermined distance
which. in turn, causes the bale 1o roll about its surface. i.c. 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 wrapping arm, thus eventually achieving a complete covering of the

hale with a substantial degree of overlap of the plastics film.

In the bale-wrapping machines desctibed above the bale to be wrapped is mounted on
rollers that rotate the bale only about the horizontal axis. In this arrangement there is
provided a rotary support arm for the film dispenser that rotates the film dispenser,
aboul a vertical axis, around the bale. while the bale is being turned about a horizontal
axis. However, it is also known from the prior art, for example in GB 2191984 A, GB
2728246 A and EP 0208034A (GB 2159489B), to mount the bale ona turniable that
rotates aboul a vertical axis, and the dispenser for the roll of plastics film is fixed. It s
the rotation of the bale about the vertical axis that causes the film to be unrolled from

the dispenser.

Bale-wrapping machines as described above are generally provided with a lifting
mechanism for lifting the bales onto the platform, Generally, the mechanism comprises
a lifting arm for gripping and lifting the bale from the ground on to the machinc. In one
type of bale-wrapping machine, a separate loading arm is not provided. Instead, the
wrapping platform has a gripper or squeeze arm attached to the front portion thereot.
The wrapping platform is tilted forwards, and the arm is pivoted inwards to grip the
bale. The platform is tilted back 10 a substantially horizontal position so that the bale
rests on the platform. The bale is then wrapped as described above. When the
wrapping operation is complete, the wrapping platform is tilted backwards 1o tip the

wrapped bale off the platform and onto the ground.

Because the entire platform must tilt backwards 10 tip the wrapped balc and then
forwards 10 pick up the next bale, the cycle time between bales can be quite large. A
further disadvantage of this arrangement is the location of the gripper arm when the

platform is tilted backwards. Because the arm is attached to the platform. it pivots with
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the platform when the wrapped bale is being discharged. This restricts where the wrap

arms may be parked (to avoid collision with the gripper arm).

Summary of the Invention

‘The present invention relates to a bale-wrapping machine for wrapping a bale of
material with a strip of wrapping material comprising a support frame. a substantially
horizontally disposed wrapping platform mounted on the frame. comprising 4 plurality
of rotlers adapted to engage a bale for wrapping and for rotating the bale about a
substantially horizontal axis, a gripper arm arranged at a front end of the wrapping
platform for lifting a bale onto the wrapping platform for wrapping, means for
supplying a strip of wrapping material to the bale as the bale is turned about the
horizontal axis. characterised in that a front portion of the wrapping platform 1s tiltable
forward to allow the gripper arm to grip a bale to be wrapped, and retumable to a
horizontal position to lift the bale onto the wrapping platform for wrapping: and a rear
portion of the wrapping platform is tiltable rearward to tip a wrapped bale ofl the

platform.

Specifically. the front and rear portions of the wrapping platform are separately tiltable,

such that each portion may be tilted independently of the other.

An advantage of this arrangement is that while the rear portion of the platform is tilting
downward to discharge the bale just wrapped, the front portion may also tilt downward
(o load the next bale onto the platform. This speeds up operation and improves the
cycle time of the machine. A further advantage of this arrangement is that the gripper
arm is not tilted when the rear portion of the platform is lowered, thercby avoiding any

collision between the gripper arm and the wrapping arms.

In one embodiment, each of the front and rear portions of the wrapping platform
comprises a roller pivotably mounted on the support frame. Preferably, each roller is
mounted for rotation on a roller support frame which is, in turn, pivotably mounted on
the frame. Thus. to tilt the front portion of the wrapping platform down. the front roller
support frame is pivoted downwards. Similarly, to tilt the rear portion of the wrapping

platform down, the rear roller support frame is pivoted downwards.
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The bale-wrapping machine may further comprise an end-tipping mechanism.
comprising an inclined, tapered frame, arranged such that a wrapped bale rolls down the
inclined frame until it reaches a point al which the width of the frame is insulficient to
support the bale and the bale is tipped onte one end. A stop may be provided at the end

ol the [rame to ensure that the bale is tipped.

Brief Description of the Drawings

One embodiment of the invention is hercinatter described with reference to the

accompanying drawings wherein:

Figure | is a perspective view of a bale-wrapping machine in accordance with the
invention, in an initial position;

Figure 2 is a perspective view from above of the bale-wrapping machine of Figure 1, in
a loading position;

Figure 3 is a perspective view of the bale-wrapping machine of Figure 1. showing a bale
being loaded onto the wrapping platform;

Figure 4 is a perspective view of the balc-wrapping machine of Figure 1. showing a bale
in position on the platform:

Figure 5 is a perspective view from the front of the bale-wrapping machine of Figure 1.
showing the gripper arm retracted;

Figure 6 is a perspective view of the bale-wrapping machine of Figure 1. in an
unloading position; and

Figure 7 is a perspective view from above of the bale-wrapping machine of Figure 1,

showing both the front and rear portions of the platform lowered.

Detailed Description of the Drawings

Referring to Figures 1 to 7 of the drawings, there is illustrated a bale-wrapping machine
| in accordance with the present invention. The machine comprises a support frame 2
having a lower base frame 3 and a pair of tubular masts 4 extending upwardly from the
base frame 3. A hitch § extends from the base frame 3 by means of which the bale-

wrapping machine may be coupled to the rear of a tractor.
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A substantially horizontally disposed wrapping platform 7 comprises horizontal rollers
9. 10 adapted to engage a bale for wrapping. Whena bale 14 is in position on the
wrapping platform, the rollers 9, 10 are rotatably driven to rotate the bale about its
substantially horizontal axis. The front roller 9 is driven, in a conventional manner. by a
hydraulic motor and chain drive. The rear roller may also be driven in a similar manner.
Alternatively. the platform may further comprise an endless belt stretched between the

rollers 9. 10. such that drive is transferred to the rear roller 10.

in an aliernative embodiment. the rear roller 10 may simply be allowed to freewhecl
with the bale. In a further altemative embodiment, the wrapping platform may comprise
several rollers, each of which may be separately driven, or wherein drive may be

transferred between the rollers by means of a belt or other similar arrangement.

A pair of rotary wrapping arms 8 are suspended {rom a drive unit 12 supported on the
masts 4. Lach of the arms is driven by a hydraulic motor and chain drive within the
drive unit |2, and supports a film-dispensing device 13, which is rotated, in a circular
path, about the bale 14 to wrap it in a plastics film that is pre-stretched by the dispenser
13, in a well-known manner, as the bale 14 is turned about its substantially horizontal
axis by the rollers 9, 10. Known cut-and-lie mechanisms 15 are mounted on the frame

3.

Fach of the rollers 9, 10 is mounted for rotation on a roller support frame 16. 17. Lach
of the roller support frames 16, 17 is pivotably mounted on the frame 3. A front cross-
rube 20 is provided on the roller support frame 16, adjacent to the front roller 9. A rear
cross tube 21 is provided on the roller support frame 17, adjacent to the rcar roller 10.
Each roller support frame 16, 17 is connected to a hydraulic ram 18, 19 10 allow the
rollers to be raised and lowered. The front ram 18 is mounted between the support
frame 3 and the front roller support frame 16. The rear ram 19 is mounted between the

support frame 3 and the rear roller support frame 17.

A gripper arm 6 is pivotably mounted at one end of the front roller support frame 16
such that the arm can move in an arc of approximately 90°. The arm is driven bya

hydraulic ram 24 to allow it to be pivoted in under a bale to be wrapped at the front of
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the machine. The gripper arm further comprises a cross tube 23, so that when it engages
a bale to be wrapped, the bale is cradled between the cross tube 23 and the front cross
tube 20 of the wrapping platform, thus allowing the bale to be lifted onto the wrapping

platform 7.

Thus. the front roller 9 is moveable by ram 18 such that a front portion of the platform 7
is tiltable downwards to allow the gripper arm 6 to grip a bale to be wrapped. When the
gripper arm has engaged the bale, the front roller is moved back up so that the wrapping
platform is returned to a horizontal position and the balc is lifted onto the platform.
Similarly. the rear roller 10 is pivotable such that a rear portion of the platform is tiltable
downwards 1o allow the wrapped balc to be tipped off the back of the machine. As
shown in Figure 7, the front and rear portions of the wrapping platform arc separately
tiltable. such that each portion may be tilted or lowered independently of the other.
Thus. both rollers 9, 10 may be lowered at the same time, allowing loading of' a new

bale o begin while the wrapped bale is being tipped.

The operation of the bale-wrapping machine will now be described with reference to
Figures 1 to 6. Figure 1 shows the bale-wrapping machine according to the present
invention with both the front and rear portions of the platform 7 in a substantially
horizontal position. Next, the front portion of the platform 7 1s dropped to load a bale
14. as shown in Figure 2. As can be seen from the drawing, when the front portion of
the platform is tilted downwards, the gripper arm 6 is also tilted down so that it lies
adjacent to the bale to be wrapped. Then, the gripper arm 6 is rotated in under the bale
1o grip the bale between cross wbes 20 and 23 and the front portion ol the plattorm is
pivoted upwards to lift the bale off the ground. as shown in Figure 3. The front roller 9
and the gripper arm continue to rise until the bale 14 is in position and the wrapping
platform 7 is substantially horizontal, as shown in Figure 4. Next, the gripper arm 6 is
retracted back to its original position as shown in Figure 5, so that it does not intertere
with the wrapping process. The wrapping arms 8 are driven to rotate the {ilm dispensers
13 around the bale to wrap it in plastic film. At the same time, the bale 14 is turned
about its substantially horizontal axis by the rollers 9, 10. When the bale is lully
wrapped, the cut-and-tie mechanisms 15 arc used to cut the film. Then, the rear portion

of the platform 7 is lowered to tip the wrapped bale 14 off the back of the machine, as
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shown in Figure 6. Because the gripper arm is attached to the front portion of the
platform only. the gripper arm is not tilted when the wrapped bale is tipped olT. thereby
avoiding any collision between the gripper arm and the wrapping arms. The front
portion of the platform may also be tilted downwards at this stage as shown in Figure 7.

in order to begin loading the nexi bale.

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 thercof.

From the forcgoing, it will be apparent that numerous modifications and variations can
be cffected without departing from the true spirit and scope of the novel concept of the
present invention. [t will be appreciated that the present disclosure is intended to set
forth the exemplifications of the invention that are not intended to limit the invention to
the specific embodiments illustrated. The disclosure is intended to cover by the

appended claims all such modifications as fall within the scope of the claims.

Where technical features mentioned in any claim are followed by reference signs, these
reference signs have been included for the sole purpose of increasing the intelligibility
of the claims and accordingly, such reference signs do not have any limiting effect on
the scope ol each element identified by way of example by such reference signs.

It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may alsc be provided in combination in a single
embodiment. Conversely, various features of the invention which are, {or brevity.
deseribed in the context of a single embodiment, may also be provided separately or in

any suitable sub-combination.
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Claims

1.

[ S

A bale-wrapping machine for wrapping a bale of material with a strip of wrapping
material comprising:

a support frame;

a substantially horizontally disposed wrapping platform mounted on the frame,
comprising a plurality of rollers adapted to engage a bale for wrapping and for
rotating the bale about a substantially horizontal axis;

a gripper arm arranged at a front end of the wrapping platform for lifting a bale
onto the wrapping platform for wrapping;

means for supplying a strip of wrapping material to the bale as the bale is turned
about the horizontal axis;

characterised in that a front portion of the wrapping platform is tiltable
downwards 10 allow the gripper arm o grip a bale to be wrapped. and returnable to a
hotizontal position 1o lift the bale onto the wrapping platform for wrapping: and

a rear portion of the wrapping platform is tiltable downwards 1o tip a wrapped

bale off the platform,

. A balc-wrapping machine as claimed in claim 1, wherein the front and rear portions

of the wrapping platform are separately tiltable, such that each portion may be tilted

independently of the other.

. A bale-wrapping machine as claimed in claim 1 or claim 2, wherein each of the front

and rear portions of the wrapping platform comprises a roller pivotably mounted on

the support frame.

A bale-wrapping machine as claimed in any preceding claim, furthcr comprising an
end-tip mechanism, the end-tip mechanism comprising an inclined, tapered frame.
arranged such that a wrapped bale rolls down the inclined frame until it reaches a
point at which the width of the frame is insufficient to support the bale and the balc is

tipped onto its end.
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5. A bale-wrapping machine substantially as hereinbefore described with reference to.

and/or as illustrated in, the accompanying drawings.

TOMKINS & CO.
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Figure 3
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Figure 5
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