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DESCRIPTION

BACKGROUND TO THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention relates to an agricultural apparatus used to distribute elements
of a bale (such as a straw bale, for example) typically, though not exclusively, for the purpose
of spreading the straw on the ground.

2. DESCRIPTION OF RELATED ART

[0002] Such apparatuses are known per se. One example of such an apparatus is disclosed
in EP 0944300 which discloses a bale-spreading apparatus that may be mounted to a tractor
or other agricultural vehicle via an extended, hydraulically-operated arm, known as a loader.
FR2765773 discloses an agricultural machine for shredding straw, comprising a crate and a
conveyor belt formed from two endless chains to drive the straw towards a shredder.

[0003] There is a need to provide an alternative apparatus enabling, inter alia, mounting of
the apparatus in such a manner that the bale can be spread laterally to the direction of tractor
movement.

SUMMARY OF THE INVENTION

[0004] The present invention provides a bale handling apparatus having: a box frame which
retains a bale of material, a conveyor surface provided by a continuous conveyor belt,
mounted on the box frame and upon which the bale rests, the conveyor belt being operable to
move the bale in a longitudinal direction towards a spreader head that ejects bale material
from the apparatus; the conveyor belt extending around at least two rollers spaced apart in the
longitudinal direction; characterised in that: (a) the apparatus further comprises a rectangular
frame located on the side of the apparatus by means of which the apparatus may be
connected to a loader and a pair of horizontal support struts forming part of the box frame and
extending in a lateral direction at the base of the box frame, the support struts providing
additional strength for the apparatus to be carried transversely by the loader, and the support
struts extending parallel to the rollers and inside the continuum of the conveyor belt; and (b) a
sequence of guide rollers are provided within the continuum of the conveyor belt.

BRIEF DESCRIPTION OF DRAWINGS
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[0005] Embodiments of the present invention will now be described, by way of example, and
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a bale-handling apparatus according to an embodiment of the
present invention;

Fig. 2 is a side view along A-A in Fig. 1:

Fig. 3 is a cross sectional side through the apparatus viewed from the reverse angle of Fig. 2;
Fig. 4 is a side view on B-B in Fig. 1;

Fig. 5 is a detail of Fig. 4

Fig. 6 is the reverse side view of Fig. 4;

Fig. 7 is a perspective view of a detail of Fig.1; and

Fig. 8 is a perspective view of a cutaway detail of Fig. 7.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0006] Referring now to Fig. 1, a bale-handling apparatus which, in the present embodiment is
an apparatus for spreading bale material, has a generally rectangular, box-like shape. In use,
a bale of material such as straw is inserted into the box area 12, whereupon a conveyor belt 14
upon which the bale sits urges the bale against a bale spreader head 16. Rotors of the
spreader head 16 transform the bale into pieces at the same time as throwing these pieces out
of the apparatus in the direction of arrow E in Fig. 1, thereby to provide a straw carpet which
can be useful for animal bedding, or absorbing moisture on muddy ground, for example. The
apparatus is carried upon the extended loading arm of a tractor, for example, known as a
loader. Connection of the apparatus to the loader is by means of a rectangular frame 20
located on the side of the apparatus, while power for the various motors operating the
conveyor belt 14 and rotors 16 is provided hydraulically, via the loader arm, from the tractor.

[0007] Referring now additionally to Figs. 2 to 4, the apparatus is given structural integrity by a
combination of formed sheet metal webs and steel struts. The basic structural chassis or frame
of the apparatus comprises, in the present embodiment, two pairs (one pair on each
longitudinal side) of, parallel horizontal struts 24 extending along the longitudinal (i.e. the
longest) sides of the rectangular box. The struts of the two longitudinal pairs are each
interconnected at one end (the right hand end in Fig. 2) to two parallel, horizontally-extending
lateral struts 26. The other ends of the longitudinal struts 24 is the end of the apparatus
adjacent the spreader head 16 and two further such lateral struts interconnect the other ends
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of the longitudinal struts 24 though these are not shown in the drawings. The longitudinal and
lateral struts 24, 26 (including those lateral struts not illustrated) define a basic box chassis.
This box chassis is given additional structural strength, particularly against torsional loads, by
means of sheet metal webs extending at various points between the pairs of struts 24 and 26.
Two additional, horizontal strengthening support struts 30 extend in the lateral direction at the
base of the box. These provide additional strength which is required for the apparatus to be
carried by the loader transversely (that is to say in such a way that the spreader head operates
to eject straw to the side of the loader rather than to the front). In a modification, the support
struts 30 may be replaced with struts whose purpose is to provide structural stability, whereby
the frame 20 may then be mounted by means of straps (for example of stainless steel)
resulting in a lower overall weight.

[0008] A conveyor belt 14 is located at the base of the box so that it effectively extends
around the horizontal support struts 30. This configuration enables strengthening of the base
of the apparatus at the same time as avoiding an increase to any significant degree in the
height (and therefore weight) of the box. The conveyor belt, illustrated in section in Fig. 3,
extends around a principal drive roller 32 located at one end of the box, and then over a
sequence of guide rollers 34 which are journalled for rotation relative to the lower longitudinal
struts 24. These additional support rollers ensure that no bales become 'stranded’ as a result
of insufficient contact with the conveyor belt; a difficulty which may more likely otherwise occur
with round bales. In a modification of the illustrated design, brushes may be mounted to the
apparatus to prevent extraneous material from falling into the space adjacent the rollers and
potentially causing an obstruction to the motion of the belt 14.

[0009] The end of the conveyor belt adjacent the spreader head 16 is effectively chamfered
by location of the final guide roller 34F below the height of the others. This facilitates easy
loading of a bale into the box simply by movement of the tractor to 'scoop’ a bale up from a
stack of bales, known as 'self loading'. In addition, the slope provided by the chamfering
reduces the likelihood of quadrant bale wafers falling backwards away from the spreader head
16, which would otherwise slow down spreading of rectangular bales.

[0010] Referring to Fig. 2, the principal drive roller 32 for the belt 14 is adjustable laterally to
enable adjustment of the tension in the conveyor belt 14; notably, the drive roller 32 has a
larger diameter than all of the other rollers, this providing a larger contact area with the belt
and providing more reliable, efficient drive thereof. The roller 32 is driven by means of a
hydraulically-powered motor and reduction gearbox 40. This is shown in detail in Fig. 7 and in
cutaway form in Fig. 8. The motor worm 42 meshes with a gear 44 of the gearbox whose drive
shaft then drives the principal roller 32; the arrangement being encased to avoid jamming of
the gears due to contamination. Preferably, the bevel gear shaft 44 also provides the journal
bearing for the drive roller 32. This permits the use of a smaller hydraulic displacement motor
which operates at a higher and more efficient speed.

[0011] Referring specifically to Figs 1, 3 and 4, the spreader head 16 is mounted upon a pair
of forked lifting arms 50, each pivotally mounted upon an upper longitudinal strut 24 via a
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bracket 52. The forked ends of the lifting arms carry the frame 60 of the spreader head 16; the
frame 60 comprising pairs of vertical and lateral frame struts 62, 64 respectively. The lifting
arms 50 are preferably made of folded sheet metal, which enables good structural strength
whilst simultaneously reducing weight. The spreader rotors 70 are carried upon rotor shafts 72,
each journalled at its ends in the lateral frame struts for rotation relative to the spreader head
frame 60. Elevation of the lifting arms 50 (this is done by a hydraulic actuating mechanism - not
shown - and powered from the tractor hydraulic system) therefore results in a corresponding
elevation of the entire spreader head 16 (that is to say the frame and the rotor shafts 72). This
elevation takes place to enable loading of a new bale into the box defined by the chassis (and
described above).

[0012] It will be noted that the lifting arms are mounted upon the upper part of the longitudinal
struts 24. This enables closer coupling of the apparatus to the loader by means of the frame
20, since no clearance has to be accounted for. Alternative embodiments with side mounting of
the lifting arms is possible.

[0013] The rotors 70 are concentrically mounted upon the rotor shafts 72 (see Figs 1, 3 and
4, for example) and comprise planar, elliptical blade holders 80, preferably manufactured from
hardened steel, upon which are carried individual tines or blades 82. In the illustrated
embodiment these blades are uniformly planar. In an alternative embodiment, the ends of the
blades are twisted about an axis longitudinal with respect to the blade; although this increases
the resistance to motion of the blade end (as a result of air resistance, amongst other things) it
provides, under certain circumstances, improved performance of the spreader head 16. The
degree of twist as measured at the blade tip may be between 20 and 90 degrees, examples
including 30, 45, 60, 70 and 90 degrees. A further kind of blade, not illustrated, which may be
useful for distributing frozen bales for example, has a body which has little or no twist and
extends at 90 degrees from or close to the point of its mounting.

[0014] A cutaway view of the spreader head 16 is shown in Fig. 5 and from this the motors 74,
76 can be seen encased within larger diameter sections of the shafts 72. This enables
mounting of rotors all the way along the shafts providing better ejection of the bale while
avoiding damage to the motors 74, 76. The motor 74 is coupled via an intermediate bearing 78
to the shaft 72 while motor 76 is directly mounted, showing that the motor bearing itself acts to
journal the shaft, thereby saving additional weight.

[0015] Referring again to Fig. 1 a peaked lip 100 extends above the frame 60 of the spreader
head, to prevent stray elements of bale flying out at an excessively large angle. In a further
modification, deflector plates may be attached to the frame to cause the ejected material to be
directed in a particular direction.

[0016] The various modifications disclosed herein are not limited in their application to the
embodiments in connection with which they are described and may be generally applicable to
all embodiments of the invention.
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PATENTKRAV

1. Ballehandteringsapparatur med:

en kasseramme, som fastholder en materialeballe;

en transportflade forsynet med et kontinuert transportband (14), monteret pa
kasserammen, og pa hvilket ballen hviler, hvilket transportband (14) kan drives til
at beveege ballen i en langsgaende retning imod et spredehoved (16), som
udkaster ballemateriale fra apparaturet;

hvilket transportband (14) forleber omkring i det mindste to ruller (32, 34F), som

er anbragt i indbyrdes afstand i den langsgaende retning;

kendetegnet ved, at

(2) apparaturet yderligere omfatter en rektangulaer ramme (20) placeret pa
siden af apparaturet, ved hjeelp af hvilken apparatur kan forbindes med en laster,
og et par horisontale baerebjeelker (30), som danner en del af kasserammen og
straekker sig i en sideveerts retning ved basis af kasserammen, hvilke beerebjeelker
(30) tilvejebringer yderligere styrke for apparaturet til at blive baret tvaergaende af
lasteren, og beerebjeelkerne (30) strackker sig parallelt med rullerne (32, 34F) og
inden for forlgbet af transportbandet (14); og

(b) en rekke fagringsruller (34) er tilvejebragt inden for forlgbet af transport-
bandet (14).

2. Apparatur ifglge krav 1, hvor spredehovedet er monteret pa rammen via et par
loftearme, som kan betjenes til at lgfte spredehovedet og derved at muligggre

indseetning af en balle i rammen og pa transportfladen.

3. Apparatur ifglge krav 2, hvor lgftearmene er monterede pa oversider af rammen.

4. Ballehandteringsapparatur ifglge ethvert af de foregaende krav, hvor spredehovedet
omfatter et par roterende aksler, hvorpa rotorer er monterede, i indbyrdes afstand langs
leengden af akslerne, idet rotorerne omfatter en elliptisk, koncentrisk-monteret

klingeholder og i det mindste en klinge, som streekker sig fra klingeholderen.
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5. Ballehandteringsapparatur ifglge ethvert af de foregaende krav, hvor spredehovedet
er monteret pd rammen via et par lgftearme, som er vipbart monterede pa rammen, og
som kan betjenes til at lgfte spredehovedet for at muliggere indsaetningen af en balle i

rammen.
6. Apparatur ifglge krav 5, hvor lgftearmene er monterede pa en overside af rammen.
7. Apparatur ifglge ethvert af de foregaende krav, hvor enden af transportbandet (4) i

tilstgdning til spredehovedet (16) er affaset ved placering af slutfgringsrullen (34F) under

hgjden for de @vrige ruller.
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DRAWINGS
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