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DESCRIPTION

[0001] The invention relates to an apparatus for separating and mixing feed for livestock,
according to the preamble of claim 1, as well as to a method for separating and mixing feed for
livestock.

[0002] Such an apparatus and method are known from US-A-3830438.

[0003] A similar apparatus and method are described in the present Applicant's Dutch patent
application No. 1026841.

[0004] The object of the invention is to provide an improved apparatus and method of this
kind.

[0005] According to the invention, the apparatus is to that end characterized as set forth in
claim 1.

[0006] Preferably, the cutting unit is arranged for following a cutting path such that the end side
facing towards the discharge side of the remaining part of the bale is rearwardly inclined with
respect to the vertical. More in particular, the cutting unit is arranged for separating a slice of
feed according to a cutting path such that the remaining part of the bale is narrower at the
upper side than at the bottom side.

[0007] According to the method, one or more bales of feed is (are) placed on one or more
conveyor alleys, the bale(s) placed on the conveyor alley(s) are conveyed from an inlet side to
a discharge side, and feed is separated from a bale that has been conveyed to the discharge
side, which separated feed is mixed into a feed mixture in a mixing bin. According to the
invention, this method is characterised as set forth in claim 22.

[0008] An apparatus and a method are obtained in which a correct metering of the feed being
supplied to the mixing bin can be realised in that the separating of the slice of feed by the
cutting unit can take place gradually and can be stopped at any desired moment. In the
preferred variant, in which cutting takes place according to the aforesaid cutting path, a very
precise metering is ensured in that the remaining part of the bale from which the slice has
been separated remains stable and no undesirable chunks of feed will fall from the conveyor
alley and be supplied to the mixing bin.

[0009] The invention will now be explained in more detail with reference to the drawing, in
which a few embodiments of the apparatus according to the invention are schematically
shown.

Fig. 1 is a schematic plan view of a first embodiment of the apparatus according to the
invention.
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Fig. 2 is a schematic plan view of a second embodiment of the apparatus according to the
invention.

Fig. 3 is a partial cross-sectional view of a conveyor alley of the apparatus according to the
invention.

Fig. 4 is a schematic side view of the discharge side of the conveyor alleys of the apparatus
according to Fig. 1.

Fig. 5 is a larger-scale view of a part of the side view of Fig. 4.

Fig. 6 is a schematic plan view of the discharge side of the apparatus of Fig. 1.

[0010] In Fig. 1 a schematic plan view is shown of an apparatus for separating and mixing feed
for livestock, which apparatus comprises six units 1 arranged in side-by-side relationship for
processing feed. A larger or a smaller number of units, even a single unit, may be used in
other embodiments. Each unit 1 comprises a conveyor alley or conveyor passageway 2 for
receiving one or more bales of feed 3, possibly with loose fodder between said bales. The feed
placed on the various conveyor alleys 2 may consist of bales of maize and grass of different
qualities, bales of stray and bales of alfalfa, for example.

[0011] Fig. 3 is a partial cross-sectional view of a conveyor alley 2, which clearly shows that
the conveyor alleys 2 are bounded by sideboards 4 on either side. Fig. 3 furthermore shows
that each conveyor alley 2 comprises conveying means, in the form of endless conveyor
chains 5 in the illustrated embodiment, which extend between return sprockets 6 and 7 as
shown in Figs. 3 and 4. It will be apparent that conveying means other than conveyor chains
may be used, for example a block slide, hydraulic conveying means and the like.

[0012] The upper part of the conveyor chains 5 is guided in troughs 8, which extend in the
longitudinal direction of a bottom 9 of the associated conveyor alley 2. Carriers 10 extending
transversely to the conveying direction are provided on the conveyor chains 5. The carriers 10
are supported on the bottom 9 and are capable of moving the bales that have been placed on
the conveyor alley 2 at an inlet side 11 towards a discharge side 12 when the conveyor chains
5 are driven. The drive unit for the conveyor chains 5 is schematically indicated at 13 in Fig. 4.

[0013] In this way the upper part of the conveyor chains 5 lies protected in the trough 8 of the
bottom 9, so that the chains 5 cannot be damaged by the teeth of the fork that places the bales
3 on the conveyor alleys 2 at the inlet side 11.

[0014] In Fig. 1 the direction in which the bales 3 are fed to the conveyor alleys 2 is indicated
by arrows 14. As the figure shows, said feeding direction extends transversely to the conveying
direction of the bales on the conveyor alleys 2. The sideboards 4 are strengthened at the inlet
side 11, functioning as bumper boards, so that the bales can be pushed against said bumper
boards by means of a tractor so as to ensure that the bales are correctly placed on the bottom
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9, with their longitudinal axis extending in the conveying direction of the conveyor. This
prevents the bales 3 getting wedged between the sideboards 4.

[0015] Although the bales are placed on the bottom 9 with their longitudinal axis in line with the
conveying direction of the conveyor alleys 2 in Fig. 1, it is also possible, if desired, to place the
bales 3 on the bottom 9 with their longitudinal axis extending transversely to the conveying
direction of the conveyor alleys 2.

[0016] In Fig. 2 such an embodiment is shown in schematic plan view, in which the feeding
direction likewise extends in line with the conveying direction of the conveyor chains 5, as
indicated by an arrow 15.

[0017] Fig. 4 is a schematic side view of the discharge side of the conveyor alleys of the
apparatus according to Fig. 1, showing a frame 16 disposed at the discharge side 12 of the
conveyor alley 2. Said frame 16 extends over the discharge sides 12 of all the side-by-side
conveyor alleys 2 and carries a cutting unit 17, which forms part of a discharge unit 18 in this
embodiment. The discharge unit 18 is guided on a transverse guide 19 at the upper side of the
frame 16 and a transverse guide 20 at the bottom side of the frame 16. In this way the cutting
unit 17 is movable transversely to the conveyor alleys 2, with a drive unit (not shown) moving
the cutting unit 17 to operating positions in which the cutting unit 17 and the discharge unit 18
are in line with a conveyor alley 2, as is shown in plan view in Fig. 6.

[0018] The cutting unit 17 comprises a frame 20, along which the cutting unit 17 can be moved
up and down by a drive unit 21 (schematically indicated). The frame 20 is disposed at an angle
with respect to the vertical, so that the cutting unit 17 will follow an inclined cutting path upon
moving downwards, with a cutting knife 22, which is shown in more detail in Fig. 5, forming an
inclined cut surface 23. It is noted that the cutting path does not have to be a straight line, but
that it may also follow a curved line, so that the cut surface will not be flat but curved.
According to an advantageous embodiment, a cutting knife comprising two reciprocable blades
may be used. Furthermore, the cutting unit 17 may also be provided with cutting means other
than the cutting knife 22. The term cutting unit as used in the description and the claims is to
be understood to mean any unit by means of which a slice of feed can be separated from the
end of the bale that faces towards the discharge side.

[0019] The cutting unit 17 cuts a slice of feed from the end facing towards the discharge side
of the bale 3 that is present at the discharge side, forming the inclined cut surface, which may
or may not be curved, so that the end side of the remaining part of the bale 3 is rearwardly
inclined with respect to the vertical. Moreover, said remaining part of the bale 3 is shorter at
the upper side than at the bottom side in this case. This achieves that no chunks of feed will
come off the remaining part of the bale and fall into the discharge unit 18, and that the
remaining part of the bale 3 will remain in a stable position on the bottom 9 of the conveyor
alley 2, also if the mayor part has already been cut from the bale. This means that the cutting
unit 17 can precisely cut a desired amount of feed from the bale 3 present at the discharge
side 12, which amount can be measured by weighing means (not shown). Once the desired
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amount of feed has been cut from the bale 3, the cutting process is stopped.

[0020] The thickness of the slice of feed that is cut from the bale 3 by the cutting unit 17 can
be selected by varying the distance over which the bale is moved to the discharge side by the
conveyor chains 5. According to one embodiment (not shown) of the apparatus described
herein, the thickness of the slice to be separated can also be determined in that the cutting unit
17 is movable in the longitudinal direction of the conveyor alleys 2.

[0021] In the embodiment that is shown in Figs. 1-6, the discharge unit 18 comprises a
discharge conveyor belt 24 that can be driven by a drive unit 25 (schematically indicated). The
discharge conveyor belt 24 discharges the feed that has been cut from the bale 3 to a mixing
bin 26, which is suspended from a rail 27 in this embodiment. The mixing bin 26 is provided
with flaps 28 (schematically indicated) on either side, via which the feed mixture from the
mixing bin 26 can be delivered to the livestock. Disposed inside the mixing bin 26 is a mixing
element 29, for example in the form of a vertical mixing screw. It is also possible to fit the
mixing bin with more than one vertical mixing screw. Furthermore, several guide elements that
help to achieve a correct homogeneous mixture of the feed may be provided in the mixing bin
26 as part of the mixing elements 29. The mixing element 29 ensures that a correct
homogeneous composition of the feed mixture is obtained, which mixture may consist of
portions from various bales 3 from the various conveyor alleys 2 and any other feed
components. When the desired amount of feed from bales from the various conveyor alleys 2
is contained in the mixing bin 26, the feed can be mixed to obtain a feed mixture. The mixing
bin 26 is moved to the livestock shed via the rail 27. In the shed, the feed mixture is delivered
to the livestock in a metered manner via the flaps 28.

[0022] The mixing bin 26 is provided with a driving motor for moving the mixing bin along the
rail 27, with the power supply to the driving motor possibly taking place via the rail 27 or by
means of a battery. Furthermore it is possible for the mixing bin 26 to move the discharge unit
18 to the conveyor alleys 2 from which feed is to be received. The mixing bin 26 may to that
end be coupled to the discharge unit 18 at the location of the conveyor alleys 2.

[0023] As already noted above, the amount of feed can be determined by weighing means
(not shown). Said weighing means can weigh the feed that falls into the discharge unit 18, for
example. This has the advantage that the discharge unit 18 can receive feed components in a
desired composition thereof before the mixing bin 26 is present Alternatively, the weighing
means can determine the amount of feed in the mixing bin 26. According to another possibility,
the weighing means can weigh both the feed in the discharge unit 18 and the feed in the
mixing bin 26. To that end weighing sensors may be provided in the supporting structure of the
conveyor belt 24 and in the suspension of the mixing bin 26 from the rail 27. Since the cutting
unit 17 cuts feed from a bale 3 according to the cut surface 23 as described above, the cutting
process can be stopped at the exact moment that a desired amount of separated feed is
obtained. The remaining part of the bale 3 remains stable, so that no chunks of feed will
undesirably fall into the discharge unit 18.
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[0024] Once a sufficient amount of feed has been cut from a bale of feed on a specific
conveyor alley 2, the cutting unit 17 moves upwards to the position of rest that is shown in Fig.
4. Subsequently the conveyor chains 5 are moved some distance from the discharge side 12
towards the inlet side, so that the conveyor alley 2 will be entirely clear at the discharge side.
The cutting unit 17 and the discharge unit 18 can then be moved to a next conveyor alley 2 for
a different type of feed.

[0025] The apparatus as described herein may comprise a suitable control unit by means of
which the feeding process can be controlled fully automatically.

[0026] As will be apparent from Fig. 4 and 5, the discharge conveyor belt 24 comprises a
portion 30 that extends under the discharge side 12 of the conveyor alleys 2. Furthermore, the
discharge unit 18 comprises sideboards 31. The spacing between the sideboards 31 and the
width of the discharge conveyor belts 24 are at least equal to the spacing between the boards
4 that bound the widest conveyor alley 2. This construction, which is closed in transverse
direction, of the discharge unit 18 and the portion 30 of the discharge conveyor belt 24 that
extends under the discharge sides 12 of the conveyor alleys 2 ensures that all the feed from
each conveyor alley 2 will be received in the discharge unit 18 and be delivered to the mixing
bin 26.

[0027] As Fig. 5 shows, a transverse slot 32 is provided in the bottom 9 at the location of the
return sprocket 7, into which slot the cutting knife 22 of the cutting unit 17 may extend, which
ensures that the cutting unit 17 will correctly separate the slice of feed from the bale 3 that is
present at the discharge side 12.

[0028] One of the boards 4 that bound each conveyor alley 2 at the discharge side 12 may be
movable in a direction transverse to the conveying direction, for example be pivotable about a
vertical axis, in which case a driving element, e.g. a cylinder-piston assembly, may push the
movable board 4 against the bale that is present at the discharge side 12. This causes the bale
to be clamped between the two boards 4, so that the bale 3 is held while being cut by the
cutting unit 17. This helps to obtain a correct cutting result and prevents the bale from being
pulled apart and chunks of feed unintentionally falling into the discharge unit 18.

[0029] It is noted that the cutting unit 17 is provided with discharge means for discharging the
separated slice of feed from the cutting unit. In figure 4 roller 38 is shown as said discharge
means, which roller is rotatably mounted - drivably, if desired - in the cutting unit 17. For a
further explanation of possible embodiments of such discharge means reference is made to
Applicant's Dutch patent application No. 1028732.

[0030] According to the invention it is also possible to place the conveyor alleys 2 in an inclined
position, at least the part thereof that is located at the discharge side, so that the discharge
side 12 will be positioned higher than the inlet side 11. In that case the cutting unit 17 can
follow a cutting path substantially perpendicular to the bottom of the conveyor alley, for
example, so that the end side of the remaining part of the bale 3 that faces towards the



DK/EP 1935239 T4

discharge side 12 is rearwardly inclined with respect to the vertical. In this way material of the
bale is prevented from unintentionally falling into the discharge unit 18 or the mixing bin 26,
and the remaining part of the bale will remain in a stable position on the bottom of the
conveyor alley 2. Also in this case the cutting path may be curved, and the cutting path may
also extend at an angle to the bottom of the conveyor.

[0031] The invention is not restricted to the embodiments as described above, which can be
varied in several ways within the scope of the claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o US3830438A 00021
o DIE1026341 [8003]
o DE1028732 [00233
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Patentkrav

1. Apparat til separering og blanding af foder til husdyr, omfattende mindst et aggre-
gat (1) til behandling af foder, hvilket aggregat omfatter en transportbane (2) til at
modtage en eller flere foderballer (3), hvilken transportbane omfatter transportorganer
(5) il at transportere foderballe(r) fra en indgangsside til en afgangsside og skilleorga-
ner til at skille foder fra en balle, der er blevet fgrt til afgangssiden, hvilket apparat
yderligere omfatter et blandekar (26) til at blande foderkomponenter til en foderblan-
ding samt en udledningsenhed (18) til at tilfgre udskilt foder til blandekarret, hvori
skilleelementet er konfigureret som en sk@reenhed, som er indrettet til at separere en
skive foder fra den ende, der vender mod afgangssiden af den balle, som er tilstede
ved afgangssiden, kendetegnet ved, at skareenheden er forsynet med en valse (38),
som er roterbart lejret 1 skaereenheden (17) for udledning af frasepareret foder fra ske-

reenheden mod udledningsenheden (18).

2. Apparat ifglge krav 1, hvori valsen (38) er drivbar.

3. Apparat 1fplge krav 1 eller 2, hvori skareenheden (17) er indrettet til at fplge en
skerebane sadan, at den endeside, der vender mod afgangssiden af ballens (3) tilbage-

verende del, skraner bagud i forhold til lodret.

4. Apparat ifglge ethvert af de foregdende krav, hvori skareenheden (17) er indrettet
til fraseparering af en skive foder i henhold til en skarebane, sddan at den tilbageve-

rende del af ballen (3) er smallere ved oversiden end ved undersiden.

S. Apparat ifglge ethvert af de foregaende krav, omfattende to eller flere aggregater (1)
til behandling af foder, hvori de forskellige enheders transportbaner er arrangeret side
om side, og hvori skereenheden (17) kan bevages pa tvars af transportbanerne til

driftspositioner, der er pa linie med respektive transportbaner.

6. Apparat ifglge ethvert af de foregaende krav, hvori skereenheden (17) kan bevages

1 transportbanernes (2) lengderetning.
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7. Apparat ifglge ethvert af de foregdende krav, hvori skareenheden (17) omfatter en
ramme (20), langs hvilken sk@reenheden kan bevages op og ned i henhold til den skra

skarelinie.

8. Apparat ifglge ethvert af de foregaende krav, hvori skareenheden (17) udggr en del
af udledningsenheden, og hvori en tvargaende fgring er tilvejebragt pa afgangssiden
af alle transportbanerne, fra hvilke udledningsenheden er ophangt pa sadan made, at

den kan bevages pa tvars i forhold til transportbanerne.

9. Apparat ifplge krav 8, hvori blandekarret (26) er forsynet med et drivelement, og
hvor blandekarret kan tilkobles udledningsenheden (18) for bevagelse af udlednings-

enheden i forhold til transportbanerne.

10. Apparat ifglge ethvert af de foregdende krav, hvori udledningsenheden (18) for
tilfgrsel af separeret foder til blandekarret omfatter et transportgrelement (24) til at
fore foder til blandekarret, idet transportelementet omfatter et parti, der strekker sig

under transportgrens(-renes) udlgbside(-sider).

11. Apparat ifplge krav 8 eller 9 og krav 10, hvori transportelementet (24) udger en
del af udledningsenheden (18).

12. Apparat ifplge krav 10 eller 11, hvori transportelementet (24) og/eller blandekarret
(26) er forsynet med vejeorganer for vejning af fodermangden 1 udledningsenheden

og/eller blandekarret.

13. Apparat ifglge krav 8, hvori blandekarret er forsynet med en lessespand (33) til at

modtage foder og tilfgre foderet til blandekarret.

14. Apparat ifglge ethvert af de foregaende krav, hvori hver transportbane (2) omfatter
en bund (19), mindst en endelgs transportkede, som ledes 1 en fordybning dannet 1
bunden mellem vendetandhjul, som er anbragt henholdsvis ved indgangssiden og ved
afgangssiden, hvori medbringere, der strekker sig pa tvars af transportretningen, er

forbundet med transportk@den(-erne), hvilke medbringere ledes pa bunden.
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15. Apparat ifglge krav 14, hvori en tvaergaende spalte (32) er udformet i bunden af
transportbanen nar afgangssiden, 1 hvilken spalte skareenhedens (17) kniv kan forlg-

be.

16. Apparat ifglge ethvert af kravene 8 - 15, hvori transportbanerne (2) er afgraenset af
braeedder (4) pa hver side, og hvori udledningsenheden (18) er forsynet med sidebreaed-
der (31), idet afstanden mellem sidebradder (31) er mindst lig med afstanden mellem

braeedderne pa den bredeste transportbane.

17. Apparat ifglge krav 16, hvori et bret (4), som kan bevages pa tvars af transport-
retningen for fastklemning af en foderballe mellem bredderne, der afgreenser den pa-

geldende transportbane, er anbragt pa afgangssiden af en eller flere transportbaner.

18. Apparat ifglge ethvert af de foregaende krav, hvori fremfgringsretningen pa ind-

gangssiden af hver transportbane (2) straekker sig pa tvaers af transportretningen.

19. Apparat ifglge ethvert af de foregaende krav, hvori fremfgringsretningen pa ind-

gangssiden af hver transportbane (2) svarer til transportretningen.

20. Apparat ifglge ethvert af de foregaende krav, hvori mindst en del af hver trans-

portbane (2) er skranende med afgangssiden (12) placeret hgjere end indgangssiden.

21. Apparat ifplge ethvert af de foregaende krav, hvori skereenheden (17) omfatter en

skeerekniv omfattende to frem- og tilbagegaende blade.

22. Fremgangsmade til at separere og blande foder til husdyr, hvori en eller flere fo-
derballer (3) placeres pa en eller flere transportbaner (2), hvor foderballen(-rne) place-
ret pa transportbanen(-erne) fgres fra en indgangsside til en afgangsside, og foder fra-
separeres en balle, der er blevet fgrt til afgangssiden, med en skareenhed (17), hvilket
fraseparerede foder blandes til en foderblanding i et blandekar (26), hvori en skive
foder separeres fra den ende, der vender mod afgangssiden af den balle, som er til ste-
de ved afgangssiden, kendetegnet ved, at skareenheden er forsynet med en valse

(38), som er roterbart lejret 1 skareenheden (17), og at den fraseparerede foderskive
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udledes fra skereenheden (17) med valsen mod udledningsenheden (18) for tilfgrsel af

udskilt foder til blandekarret.

23. Fremgangsmade ifplge krav 22, hvori en skive foder frasepareres i henhold til en
skerebane, sadan at den tilbagevarende del af ballen (3), der vender mod afgangssi-

den (12), skraner bagud i forhold til lodret.

24. Fremgangsmade ifglge krav 22 eller 23, hvori en skive foder frasepareres i hen-
hold til en sk@rebane, sadan at den tilbagevarende del af ballen (3), der vender mod

afgangssiden (12), er smallere ved oversiden end ved undersiden.

25. Fremgangsmade ifglge krav 22, 23 eller 24, hvori den del af ballen (3), der star
tilbage efter at skiven af foder er adskilt derfra, bevaeges fra afgangssiden mod ind-

gangssiden.
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