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(57) Abrege/Abstract:
A method for mixing batches of feed according to selected recipes, wherein the batches of feed are to be fed to at least one group

of animals, comprises the steps of. charging a feed mixer with ingredients according to a first recipe; mixing the Ingredients
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(57) Abrege(suite)/Abstract(continued):

according to the first recipe In the feed mixer, thereby producing a first batch of mixed feed according to the first recipe; discharging
mixed feed of the first batch from the feed mixer; determining the amount of mixed feed of the first batch left in the feed mixer after
discharging, and deducing the composition thereof based on the first recipe; providing a second recipe according to which
Ingredients are to be charged into the feed mixer; modifying the second recipe based on the determined amount of mixed feed of
the first batch left in the feed mixer and the deduced composition thereof; charging the mixer with ingredients according to the
modified second recipe; and mixing the ingredients according to the modified second recipe In the feed mixer with mixed feed of
the first batch left in the feed mixer, thereby producing a second batch of mixed feed, wherein the modified second recipe Is
determined such that the second batch of mixed feed Is a batch of mixed feed substantially according to the second recipe or
having a similar nutritional content as a batch of feed according to the second recipe.
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(34) Title: METHOD AND FEED MIXER ARRANGEMENT FOR MIXING BATCHES OF FEED AND FEEDING SYSTEM
COMPRISING SUCH FEED MIXER ARRANGEMENT
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(57) Abstract: A method for mixing batches of feed according to selected re-
cipes, wherein the batches of feed are to be fed to at least one group of anim -
als, comprises the steps of: charging a feed mixer with ingredients according
to a first recipe; mixing the ingredients according to the first recipe in the
feed mixer, thereby producing a first batch of mixed feed according to the
first recipe; discharging mixed feed of the first batch from the feed mixer; de-
termining the amount of mixed feed of the first batch left in the feed mixer
after discharging, and deducing the composition thereof based on the first re-
cipe; providing a second recipe according to which ingredients are to be
charged into the feed mixer; modifying the second recipe based on the de-
termined amount of mixed feed of the first batch left in the feed mixer and the
deduced composition thereof; charging the mixer with ingredients according
to the modified second recipe; and mixing the ingredients according to the
modified second recipe in the feed mixer with mixed feed of the first batch

left in the feed mixer, thereby producing a second batch of mixed feed,
wherein the modified second recipe 1s determined such that the second batch
of mixed feed 1s a batch of mixed feed substantially according to the second
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recipe or having a similar nutritional content as a batch ot feed according to
the second recipe.
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METHOD AND FEED MIXER ARRANGEMENT FOR MIXING BATCHES OF FEED
AND FEEDING SYSTEM COMPRISING SUCH FEED MIXER ARRANGEMENT

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a method and a teed mixer arrangement tor mixing batches of
teed according to selected recipes, wherein the batches ot teed are to be ted to at least one
oroup of animals. The mnvention also relates to a feeding system comprising such a teed mixer

arrangement.
BACKGROUND OF THE INVENTION

Feed costs comprise 40-50% of the cost of milk production. Implementation and management of
tfeeding systems to sustain high levels ot milk production and control teed costs are crucial to the
protitability of expanding dairtes. Considerations have to be made regarding nutritional demands of
the herd (including grouping), ratton management (includes analysis of the teed, cost and availability),
teed preparation, feed transport, teed distribution, and teed consumption control. Grouping of the

antmals 1n ditferent groups can e.g. be made according to their milk production, age, stage ot lactation,

and body health.

The amount of suttable teed given to the animals may be calculated to achieve maximum protit,
maximum milk production, milk of a desired quality, and/or animals of a desired condition. Ditterent
feeding programs comprise total mixed rations (I'MR) with group-wise teeding ot all teed and partial
mixed rattons (PMR) with group-wise teeding ot some teed, including ensilage and concentrate, and
individual feeding of additional concentrate. Alternatively, roughage and/or ensiled feed are tfed on a

oroup-wise level, whereas all concentrate teed are ted on an individual basts.
SUMMARY OF THE INVENTION

When preparing batches ot teed according to selected recipes to be ted to groups ot animals, some
teed batches will be smaller than others. It there 1s a group conststing of very tew animals, e.g. 1ll
animals, the corresponding recipe may indicate that a very small batch as compared to the maximum
loading capacity ot the teed mixer should be mixed. A teed mixer 1s typically designed to operate close
to 1ts maximum loading capacity; it very small amounts ot ingredients are charged into the teed mixer,
maybe such that the feed mixer 1s only filled to e.g. 1-20 % of 1its maximum loading capacity, the

cutting and mixing performance may be reduced, which would lead to non-opttmum teeding with
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respect to e.g. feed composttion, structure, and particle size, which, in turn, could lead to reduced milk

production and detertorated animal weltare.

Further, when measuring very small amounts of ingredients to be charged into the tfeed mixer, the
measuring accuracy will, tor each ot the ingredients, be deteriorated, which would also lead to non-

opttmum teeding at least with respect to the teed composttion.

It 1s theretore an object of the present invention to provide a method and a teed mixer arrangement
tor muxing batches ot teed according to selected recipes, which avoid the drawbacks of the prior art as

disclosed above.

It 15 a turther object ot the mnvention to provide such method and arrangement, which are simple,
robust, ettective, tast, precise, accurate, reliable, sate, easy to use, of low cost, and tully or at least partly

automated.

These objects among others are, according to the present invention, attained by methods and

arrangements as claimed in the appended patent claims.

According to one aspect of the invention there 1s provided a method tor mixing batches ot teed
according to selected recipes, wherein the batches of teed are to be ted to at least one group ot
animals. According to the method a teed mixer 1s charged with ingredients according to a first
recipe; the ingredients are mixed according to the first recipe in the teed mixer, thereby
producing a first batch of mixed feed according to the first recipe; mixed feed ot the tirst batch
s discharged trom the tfeed mixer; the amount ot mixed teed ot the tirst batch lett in the teed
mixer after discharging 1s determined; the composition thereot 1s deduced based on the first
recipe; a second recipe, according to which ingredients are to be charged into the teed mixer, 1s
provided; the second rectpe 1s moditied based on the determined amount ot mixed feed of the
first batch lett in the teed mixer and the deduced composition thereot; the teed mixer 1s charged
with ingredients according to the moditied second recipe; and the ingredients according to the
modified second rectpe are mixed in the feed mixer with mixed teed of the first batch left in the
feed mixer, thereby producing a second batch ot mixed feed, wherein the moditied second
rectpe 1s determined such that the second batch ot mixed teed 1s a batch ot mixed teed
substantially according to the second recipe or having a similar nutrittonal content as a batch ot

teed according to the second recipe.
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Preterably, the mixed fteed ot the first batch discharged trom the teed mixer s to be fed to a
oroup of antmals having a teed amount requirement which 1s less, preterably considerably less,
than the entire amount ot mixed feed ot the first batch. The mixed fteed of the tirst batch
discharged trom the teed mixer and the second batch of mixed teed discharged trom the teed

mixer may be fed to different groups of antmals.

The invention 1s based on the realization that the problem with the preparation ot small batches can
be avoided by preparing large batches (the first recipe above corresponds to such a large batch) and
by discharging from the feed mixer, each time, only the amount ot teed corresponding to the small
batch. The remaining teed in the teed mixer 1s each time used for a tollowing batch (the second batch
above corresponds to such a tollowing batch) ot teed to be ted to another group ot animals or to the
same group of animals (since the rectpe tor a certain group ot antmals may change with time). The
rectpe for such another group ot animals has each time to be moditied to take the mixed teed (r.e. at
least the amount and composttion thereot) lett in the feed mixer into account. Such recipe 1s 1n such
manner moditied, wherein the amount and composition of the teed left in the teed mixer can be

regarded as the tirst ingredient ot the moditied recipe.

In some cases, the recipe ftor such another group ot animals comprises at least the ingredients, and
the amounts thereof, as left in the feed mixer trom the toregoing batch. In such instance, the
modified recipe can be formed such that the amount and composition ot the tollowing batch ot
mixed teed exac/y matches the amount and composition ot mixed teed according to the unmoditied
rectpe. The only ditference here 1s that the mixed teed lett in the feed mixer 1s mixed twice. In case
the feed mixer also reduces particle size and changes structure of the mixed feed e.g. by means of
cutting, ot course the doubled mixing time attects the particle size and structure (the mixed teed will
have smaller particle size and a more compact structure). It this 1s an important tactor, small amounts
of one or more ingredients having large particle size and less compact structure, such as e.g. hay,
enstlage, grass, etc.,, can be added to increase the overall particle size and reducing the overall
compactness. However, such additions will be made in smaller amounts only, such that still the
tollowing batch ot mixed teed 1s a batch ot mixed teed substantially according to the unmoditied

rectpe. Alternatively, the mixing time ot the tollowing batch is shortened.

In other cases, the recipe tor such another group of animals does not comprise all the ingredients, or
at least not the amounts thereot, as lett in the teed mixer from the foregoing batch. In such instance,
the moditied rectpe cannot be tormed such that the amount and composition ot the tollowing batch

of mixed teed exactly matches the amount and composition ot mixed feed according to the
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unmoditied recipe. However, the moditied recipe can be tormed such that the amount and
composttion of the tollowing batch ot mixed teed match the amount and composition of mixed teed
according to the unmoditied recipe as good as posstble. Ingredients having similar nutritional contents
may be exchanged for one another. Other ingredients or additives may be added to obtain a tollowing
batch ot mixed teed, which at least has a szzziar nutritional content as a batch ot mixed teed according

to the unmoditied rectpe.

The wording substantially according to the second (or unmodified recpe) may be quantified in the tollowing
terms: all, at least 90 %o, at least 80 %, or at least 70 % ot the ingredients ot the second batch coincide
with the ingredients ot the second recipe and are present in amounts which deviate trom the

corresponding amounts of the second recipe with less then 1, less than 10, less than 20, or less than

30 Yo.

The wording having a similar nutritional content as a batch of the second (or unmodified) recipe may be quantitied
i the tollowing terms: all, at least 90 %, at least 80 %o, or at least 70 % ot the nutritional components
ot the second batch coincide with the nutritional components ot the second recipe and are present in

amounts which deviate trom the corresponding amounts ot the second recipe with less then 1, less

than 10, less than 20, or less than 30 %a.

The amount of mixed teed of the first batch lett in the teed mixer atter discharging 1s preterably
determined by means ot weighing or by knowledge or measurement ot the total amount ot
mixed feed ot the first batch and knowledge or measurement ot the amount of mixed teed of
the tirst batch lett in the teed mixer. Hereby, the composition of the mixed teed of the first

batch lett in the teed mixer atter discharging can be deduced based on the tirst recipe.

The tirst and second recipes are typically ditferent; otherwise the second recipe would not have
to be moditied with respect to the relative amounts of the ingredients. The ingredients according
to the first and second recipes may be the same or may be ditterent. It they are the same or 1f
they are ditterent but the second recipe contains all the ingredients of the tirst recipe and one or
more ingredients, the second batch of mixed teed can, in some instances, be made to exactly
match a batch of mixed teed according to the second recipe (with respect to ingredients and

amounts thereot).

It ingredients according to the tirst and second recipes are ditterent and the second recipe does

not contain all the ingredients ot the first recipe, the second batch of mixed teed can only be
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made to have a nutrittonal content similar as a batch of mixed teed according to the second
rectpe. To this end, the ingredients according to the second and moditied second rectpes may be

different.

Further, 1t may be important to keep track ot the water content in the teed ingredients since this
will directly attect the nutritional content per weight ot the teed ingredient. This 1s espectally
important tor a teed ingredient such as hay, enstlage, or grass, which may vary extensively in
water content. Thus, the content of water 1s measured in at least one ot the ingredients
according to the moditied second recipe or in the mixed feed of the tirst batch lett in the teed
mixer atter discharging, wherein the second recipe 1s turther moditied depending on the
measured content of water. Hereby, the amount ot water in the feed ingredients can be taken

into account in the teed ration preparation.

Since the mixed feed ot the tirst batch lett in the teed mixer will be mixed twice; the mixing time
can be altered tor the preparation ot the second batch. For instance, the mixing ot the
ingredients according to the moditied second recipe with the mixed teed of the first batch lett in
the teed mixer may be performed during a mixing ttme which 1s dependent on the first recipe,
on the mixing time during which the ingredients according to the first recipe were mixed 1n the
feed mixer, on the determined amount of mixed teed ot the first batch lett in the teed mixer
after discharging, and/or on the deduced composition thereot. Hereby, a proper mixing time

can be determined based on vartous input parameters.

Stmilarly, a characteristic representative ot the particle size or structure ot the mixed teed ot the
first batch left in the teed mixer atter discharging can be measured, wherein the mixing ot the
ingredients according to the moditied second recipe with the mixed teed of the first batch lett in
the feed mixer 1s pertormed during a mixing ttme which 1s dependent on the measured
characteristic. Hereby, the mixing time can even more in detail be determined on the actual

particle size or structure ot the mixed teed ot the first batch left in the feed mixer.

Finally, 1t shall be appreciated that the water content of the ingredients and teed to be mixed in
the second batch may atfect the mixing time in order to obtain mixed teed ot a desired particle
size and/or structure. To this end, the content of water 1s measured in any of the ingredients
according to the moditied second recipe or in the mixed feed of the tirst batch lett in the teed

mixer after discharging, wherein the mixing ot the ingredients according to the moditied second
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recipe with the mixed feed of the first batch lett in the feed mixer 1s performed during a mixing

time which 1s dependent on the measured content ot water.

According to a second aspect of the invention, there 1s provided a tfeed mixer arrangement for
mixing batches ot teed according to selected recipes, wherein the batches of teed are to be ted
to ditferent groups of animals or to the same group of animals (but at different times),
comprising a control device, a teed mixer operatively connected to the control device, and a
charging arrangement operatively connected to the control device. The control device 1s
arranged (1) to control the charging arrangement to charge the teed mixer with ingredients
according to a first recipe, (1) to control the teed mixer to mix the ingredients according to the
first recipe, thereby producing a tirst batch of mixed teed according to the first recipe; and (i11)
to control the teed mixer to discharge a portion ot the mixed fteed ot the tirst batch. The teed
mixer arrangement further comprises determining means arranged to determine the amount of
mixed feed ot the first batch lett in the feed mixer after discharging. The control device s
tfurther arranged (1v) to deduce, based on the first recipe, the composttion ot the mixed teed ot
the first batch left in the teed mixer, (v) to provide a second recipe according to which
ingredients are to be charged into the feed mixer, (v1) to modity the second recipe based on the
determined amount ot mixed teed ot the first batch lett in the teed mixer and the deduced
composttion thereot, (vit) to control the charging arrangement to charge the mixer with
ingredients according to the moditied second recipe, and (viit) to control the teed mixer to mix
the ingredients according to the moditied second recipe with mixed teed ot the first batch left in
the teed mixer, thereby producing a second batch of mixed teed, wherein the moditied second
recipe 18 determined such that the second batch of mixed feed 1s a batch ot mixed feed
substantially according to the second recipe or having a similar nutritional content as a batch ot

feed according to the second recipe.

It 15 a turther object ot the invention to provide a teeding system which comprises a teed mixer
arrangement tultilling the objects ot the invention identitied above. This object 1s attained by a
fully automated or semi-automated feeding system for teeding ditterent groups of animals with
mixed teed according to difterent recipes comprising a teed distribution system and the feed
mixer arrangement of the second aspect ot the invention. Preterably, the teed distribution
system 1s arranged to distribute the mixed teed ot the first batch discharged trom the teed mixer
and the second batch ot mixed feed to ditterent groups ot animals, wherein the group of animals

to which the teed distribution system 1s arranged to distribute the mixed teed of the tirst batch
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discharged trom the fteed mixer has a feed amount requirement which 1s less, preterably
constderably less, than the entire amount ot mixed feed ot the first batch. Hereby, a tully
automated or semt-automated feeding system by which a batch of mixed teed can be prepared in

a large teed mixer and distributed to a very small group ot animals.

Further characteristics ot the invention, and advantages thereof, will be evident from the tollowing
detailed description of embodiments ot the invention given heremnatter and the accompanying Figs. 1-

3, which are gtven by way of illustration only, and thus are not limitattve ot the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows, schematically, a teeding system comprising a teed mixer arrangement according to an

embodiment of the invention.

Fig. 2 shows, schematically, a teeding system comprising a feed mixer arrangement according to a

further embodiment of the invention.

Fig. 3 shows, schematically in a tlowchart, a method for mxing batches ot teed according to an

embodiment of the invention.
DETAILED DESCRIPITION OF EMBODIMENTS

Fig. 1 shows, schematically, a feeding system 10 tor teeding groups G,, G,, G, ..., G, of animals
with mixed teed according to ditferent recipes comprising a teed mixer arrangement tor mixing
batches ot teed according to the selected recipes and a feed distribution system 14 tor

distributing the batches ot mixed teed to the groups G4, G,, G, ..., G, of animals.

The feed mixer arrangement comprises a control device 11 tor the control ot the teed mixer
arrangement and 1ts constituents, a feed mixer 12 operatively connected to the control device 11
and arranged for the mixing of feed ingredients I, L, ..., I therein, and a charging arrangement
13 operatively connected to the control device and arranged tor the charging ot teed ingredients
I, L, ..., I according to selected recipes into the teed mixer 12. The teed mixer 12, which may
be a vertical or horizontal stattonary mixer, and the charging arrangement 13 are typically

automated apparatuses and are operated under the control ot the control device 11.
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The teed ingredients I, I, ..., I. may comprise some of the following ones: hay, grass, straw,
corn, minerals, molasses, water, concentrate, enstlaged grass, ensilaged corn, salt, and by-

products from beer, juice, and/or bread industry.

Optionally, the teed mixer arrangement comprises a weight sensor 15 or other sensor capable of
measuring the amount of mixed teed in the teed mixer 12, and sensors 16a, 16b, such as NIR
instruments, capable ot measuring the content ot water, and optionally other constituents, in the
mixed feed in the teed mixer 12 as well as in one I, of the ingredients 1, 1,, ..., L. It shall be
appreciated that there may be provided more sensors for measuring the content of water and/or
of other constituents 1n some or each of the feed ingredients I, 1, ..., I.. Each of the sensors 15,
16a, and 16b 1s operatively connected to the control device 11 and 1s arranged to torward

measurement data thereto.

The feed distribution system 14 tor distributing the batches of mixed teed to the ditterent
oroups Gy, G,, G, ..., G, of animals may be a teed wagon, a teed conveyor, or a teed
distribution vehicle which operates 1n a tully automated or semi-automated tashion along a teed
distribution path 17 to distribute the batches of mixed teed to ditterent teed areas FA,, FA,,
FA,, ..., FA,, each of which being accessible by a respective one of the ditterent groups G, G,,

G, ..., G, of animals.

Fig. 2 shows, schematically, a feeding system 10° comprising a teed mixer arrangement according to a
further embodiment ot the invention. This embodiment ditters from the embodiment ot Fig. 1 in
that the teed mixer 12 and the feed distribution system 14 are exchanged tor a combined teed mixer
and teed distribution system 12" which provides the tunctions of the teed mixer 12 and the teed
distribution system 14 of tig. 1. Typically, the combined teed mixer and teed distribution system 12’ 1s
a mobile mixer wagon that moves between a teed ingredient charging position, at which the teed
ingredients are charged into the mobile mixer wagon and the difterent teed areas FA,, FA,, FA,, ..

*S

FA,, to which the batches of mixed teed are distributed.

The grouping ot the animals into ditterent groups G, G, G, ..., G, can be made according to their

milk production, age, stage of lactation, and/or body health.

Constdering now a sttuation where the teed distribution system 14 or the combined teed mixer and
feed distribution system 12’ 1s arranged to distribute mixed feed ot a tirst batch ot mixed teed and a

second batch of mixed teed to ditterent groups (54, (5, of animals, wherein the group G, ot animals
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to which the teed distribution system 14 or the combined teed mixer and fteed distribution system 12°
18 arranged to distribute mixed teed ot the tirst batch has a teed amount requirement which 1s less,
preferably considerably less, than the maximum loading capacity of the feed mixer 12 or the
combined feed mixer and fteed distribution system 12, such as e.g. between about 1-20 % thereot. In
order to avoid a low charging ot the teed mixer 12 or the combined teed mixer and teed distribution
system 12’ (with potential problems ot reduced cutting and mixing pertormance and reduced accuracy
in measuring the amounts of ingredients to be charged, which could lead to non-opttmum teeding
with respect to e.g. teed composition, structure, and particle size), the tollowing method tor mixing
batches of teed according to an embodiment ot the invention will be used. Reterence 1s also made to
Fig. 3, which shows, schematically in a tlowchart, the method. Below, when reterring to the teed
mixer 12 and the fteed distribution system 14, 1t shall be appreciated by a person skilled 1n the art, that

alternatively the combined teed mixer and teed distribution system 12" may be used.

The control device 11 1s arranged to control the charging arrangement 13, in a step 31, to charge
the feed mixer 12 with ingredients 11, 11,, 11,, ..., 11, according to a first rectpe 1R, which 1s
over dimenstoned with respect to the teed amount requirement of the animals of the group G;.
The tirst recipe 1R may, tor instance, involve a tilling level of the teed mixer of about 40-100 %o,

and more preterably 50-80%, ot the maximum loading capacity ot the teed mixer 12.

The control device 11 1s then arranged to control the feed mixer 12, in a step 32, to mix the
mgredients 11,, 11,, 11, ..., 11, according to the first recipe 1R, thereby producing a tirst batch of
mixed teed according to the first recipe 1R. Subsequently thereto, the control device 11 1s
arranged to control the teed mixer 12, in a step 33, to discharge a portion ot the mixed teed ot
the tirst batch 1R, which corresponds to the ration size that has been selected tor the animals of

the group G;.

In the embodiment ot Fig. 1 the teed mixer 12 discharges a portion ot the mixed feed ot the
first batch 1R into the teed distribution system 14, which delivers the portion of the mixed teed
ot the tirst batch 1R to the teeding area FA,, to which the animals of the group G, have access.
In the embodiment of Fig. 2 the teed mixer 12° moves and delivers the portion ot the mixed
feed ot the tirst batch 1R to the teeding area FA,, after which it 1s returned to the teed

ingredient charging position.

The sensor 15 1s operatively connected to the control device 11, 1s arranged, in a step 34, to

determine the amount of mixed teed ot the tirst batch lett in the feed mixer 12 atter discharging,
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preferably by means ot weighing, and is arranged to ftorward, to the control device 11, the
determined amount of mixed feed ot the tirst batch lett in the teed mixer 12. Alternatively, the
control device 11 determines the amount ot mixed feed ot the tirst batch lett in the feed mixer
12 based on knowledge of total amount ot mixed feed ot the tirst batch and the knowledge (or
measurement) ot the amount ot mixed feed ot the tirst batch discharged in step 33.
Concurrently therewith, the control device 11 1s arranged to deduce, based on the first recipe 1R,

the composition ot the mixed teed of the first batch lett in the teed mixer 12.

Next, the control device 11 1s arranged, 1n a step 35, to provide a second recipe 2R according to
which ngredients 21,, 21, 2I,, ..., 21, are to be charged into the feed mixer 12 in order to
prepare a second batch ot mixed feed to be ted to the group G, of animals. Subsequently
thereto, the control device 11 1s arranged, in a step 36, to modity the second recipe 2R based on
the determined amount of mixed teed of the first batch lett in the teed mixer 12 and the
deduced composition thereot. The moditied second recipe 2R* 1s determined such that the
second batch of mixed teed will be a batch ot mixed teed substantially according to the second
recipe 2R or at least having a similar nutritional content as a batch ot teed according to the

second rectpe 2R.

The control device 11 1s then arranged, in a step 37, to control the charging arrangement 13 to
charge the mixer 12 with ingredients 21*,, 2I*,, 21*,, ..., 2I*_ according to the moditied second
rectpe 2R* and, 1n a step 38, to control the teed mixer 12 to mix the ingredients 21*,, 2I,, 21*,,
..., 2I* according to the moditied second recipe 2R* with mixed teed ot the tirst batch lett in
the feed mixer 12, thereby producing the second batch of mixed teed, which in turn 1s

discharged and ted to the animals ot the group G..

By adding the teed according to the moditied second recipe 2R* to the amount of mixed teed
trom tirst batch left in teed mixer it can bee seen that the second batch of mixed teed 1s a batch
ot mixed teed not exactly according to the second rectpe. Since the amount of mixed teed trom
first batch lett in teed mixer contained corn ensilage whereas the second recipe instead contains
orass enstlage, the second batch of mixed feed comprises both corn ensilage and grass ensilage.
However, still the second batch of mixed teed 1s a batch of mixed teed having a similar

nutrittonal content as a batch ot teed according to the second recipe.

Below, some optional teatures ot the invention are described.
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According to the inventive method, a content of water may, in a step 34a, be measured in the
mixed feed of the first batch left in the teed mixer 12 after discharging by means ot the sensor
16a. This step 1s performed atter step 34 and most preterably concurrently with, or betore, step
35. Similarly, a content of water may, 1n a step 36a, be measured in any of the ingredients 2I*,,
21%,, 21%,, ..., 2I* according to the moditied second recipe by means ot the sensor 16b. This
step 1s pertormed atter step 36 and betore step 37. Optionally, sensors are provided tfor
measuring other constituents in the mixed teed ot the tirst batch lett in the feed mixer 12 after
discharging and/or in any of the ingredients 21*,, 21*,, 2I*,, ..., 2I*  according to the moditied

second recipe 2R*.

The control device 11 can then, in the step 36, be arranged to turther modity the second recipe

depending on the measured content of water in in the mixed teed of the first batch lett in the

217

3 n

feed mixer 12 after discharging and/or in any ot the ingredients 2I*,, 2I*, 2I*,, ...
according to the moditied second recipe 2R*, and optionally depending on other constituents in
the mixed feed of the first batch left in the feed mixer 12 after discharging and/or in any of the

ingredients 21%,, 2I*,, 2I*,, ..., 2I* according to the moditied second recipe 2R*.

Further, the control device 11 1s, in the step 38, arranged to control the teed mixer 12 to mix the
mngredients 21*, 2I*%,, 21*,, ..., 2I*  according to the moditied second recipe 2R* with the mixed
teed ot the tirst batch lett in the teed mixer 12 during a mixing time which 1s dependent on the
measured content of water in in the mixed fteed ot the tirst batch left in the teed mixer 12 atter
discharging and/or in any of the ingredients 21*,, 21*,, 2I*,, ..., 2I*  according to the moditied

second recipe, optionally on other constituents in the mixed teed ot the first batch lett in the

21

3 n

feed mixer 12 after discharging and/or in any of the ingredients 2I*,, 2I*,, 2I*,, ...
according to the moditied second recipe 2R*, on the tirst recipe 1R, on the determined amount
of mixed feed of the first batch left in the feed mixer 12 after discharging, and/or on the

deduced composition thereot.

Yet turther, the mixing time during which the ingredients according to the first recipe 1R are
mixed in the teed mixer 12 in the step 32 may, 1n a step 32a, be recorded or measured, and the
control device 11 may, in the step 38, be arranged to control the teed mixer 12 to mix the
mgredients 21*, 2I*%,, 21*,, ..., 2I*  according to the moditied second recipe 2R* with the mixed
feed ot the tirst batch lett in the teed mixer 12 during a mixing time which 1s dependent on the
mixing time during which the ingredients according to the tirst recipe 1R were mixed in the teed

mixer 12..
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Still turther, a characteristic representative of the particle size and/or structure ot the mixed feed
ot the tirst batch lett in the teed mixer atter discharging may, in a step 34b, be measured. This
step 1s performed atter step 36 and betore step 37. The control device 11 may then, in the step
38, be arranged to control the teed mixer 12 to mix the ingredients 21*,, 2I*,, 2I*,, ..., 2I*,

according to the moditied second rectpe 2R* with the mixed teed of the first batch lett in the

feed mixer 12 during a mixing ttme which 1s dependent on the measured characteristic.

It shall be appreciated that the invention 1s also applicable to a case wherein the tirst and second
batches of fteed discharged trom the teed mixer are fed to the same group of animals but at
ditterent ttmes, wherein the tirst and second rectpes may be ditferent with respect to the relative

amounts ot ingredients as well as with respect to the total amount ot teed to be mixed.

While the invention has been described above by way ot example, it shall be understood that the
same may be varted in several details. In particular, the various features and embodiments
disclosed above may be combined in a number ot turther ways readily available to a person
skilled 1n the art to thereby form yet turther embodiments of the invention. Further,
embodiments of the inventton may only comprise some of the features disclosed above with
reterence to a particular embodiment. The scope ot the present patent 1s detined by the

tfollowing claims.
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CLAIMS

1. A method tor mixing batches of teed according to selected recipes, wherein the batches of

tfeed are to be ted to at least one group (G4, G,, G, ..., G) of animals, comprising the steps of:

- charging (31) a teed mixer (12; 12°) with ingredients (11, 11,, 11;, ..., 1I,) according to a first

*3

recipe (1R);

- mixing (32) the ingredients according to the first recipe in the teed mixer, thereby producing a

first batch ot mixed teed according to the tirst recipe; and

- discharging (33) mixed feed ot the first batch trom the feed mixer, said method being

characterized by the steps of:

- determining (34) the amount ot mixed teed ot the first batch lett in the teed mixer atter

discharging, and deducing the composttion thereot based on the tirst recipe;

- providing (35) a second recipe (2R) according to which ingredients (21, 21,, 21,, ..., 21 ) are to

be charged into the teed mixer;

- moditying (36) the second rectpe based on the determined amount ot mixed teed ot the tirst

batch lett in the feed mixer and the deduced composttion thereot;

- charging (37) the mixer with ingredients (21*,, 21*,, 2I*,, ..., 2I* ) according to the moditied
second recipe (2R*); and

- mixing (38) the ingredients according to the moditied second recipe in the teed mixer with
mixed teed ot the tirst batch left in the teed mixer, thereby producing a second batch ot mixed

feed, wherein

- the moditied second rectpe 1s determined such that the second batch of mixed teed 1s a batch
of mixed teed substantially according to the second recipe or having a similar nutrittonal content

as a batch ot teed according to the second recipe.

2. The method of claim 1 wherein the mixed teed of the tirst batch discharged trom the teed
mixer 15 to be ted to a group of animals (G,) having a teed amount requirement which 1s less,

preferably constderably less, than the entire amount ot mixed teed ot the tirst batch.
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3. The method of claim 1 or 2 wherein the mixed teed ot the tirst batch discharged trom the
feed mixer and the second batch of mixed teed discharged trom the teed mixer are to be ted to

ditterent groups (G, (G,) ot animals.

4. The method of any of claitms 1-3 wherein the amount ot mixed teed ot the tirst batch lett in

the teed mixer atter discharging 1s determined by means ot weighing.
5. The method of any ot claims 1-4 wherein the tirst and second recipes are ditterent.

6. The method ot any ot claims 1-5 wherein the ingredients according to the tfirst and second

recipes are different.

/. The method of any of claims 1-6 wherein the ingredients according to the second and

moditied second recipes are ditterent.

8. The method ot any of claims 1-7 comprising the step ot measuring (36a, 34a) a content ot
water, and optionally other constituents, in any ot the ingredients according to the moditied
second recipe and/or in the mixed feed of the first batch left in the teed mixer after discharging,
wherein the second recipe 1s turther moditied depending on the measured content of water and
optionally other constituents, in any ot the ingredients according to the moditied second recipe

and/or in the mixed feed of the first batch left in the feed mixer atter discharging.

9. The method ot any of claims 1-8 wherein the mixing ot the ingredients according to the
moditied second recipe with the mixed teed ot the tirst batch lett in the teed mixer 1s performed
during a mixing ttme which 1s dependent on the first recipe, on the determined amount of mixed
feed of the first batch left in the feed mixer after discharging, and/or on the deduced

composttion thereot.

10. The method ot any of claims 1-9 wherein the mixing ttime during which the ingredients
according to the first recipe are mixed in the feed mixer 1s recorded (32a), and the mixing ot the
ingredients according to the moditfied second recipe with the mixed teed ot the first batch left in
the teed mixer 1s pertormed during a mixing ttme which 1s dependent on the mixing time during

which the ingredients according to the first recipe were mixed in the teed mixer.

11. The method of any ot claims 1-10 comprising the step ot measuring (34b) a characteristic
representative of the particle size and/or structure of the mixed teed of the first batch left in the

feed mixer atter discharging, wherein the mixing of the ingredients according to the moditied
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second recipe with the mixed teed ot the tirst batch lett in the teed mixer 1s pertormed during a

mixing ttime which 1s dependent on the measured characteristic.

12. The method of any of claims 1-11 comprising the step of measuring (36a, 34a) a content of

water 1n any of the ingredients according to the moditied second rectpe or in the mixed teed of

the tirst batch lett in the feed mixer atter discharging, wherein the mixing ot the ingredients
according to the moditied second recipe with the mixed teed ot the tirst batch lett in the teed

mixer 18 performed during a mixing ttme which 1s dependent on the measured content ot water.

13. A teed mixer arrangement tor mixing batches ot teed according to selected recipes, wherein
the batches ot teed are to be fed to at least one group (G, G,, G, ..., G) of animals,
comprising a control device (11), a feed mixer (12; 12°) operatively connected to the control
device, and a charging arrangement (13) operatively connected to the control device, wherein the
control device 1s arranged (1) to control the charging arrangement to charge the teed mixer with
ingredients (11, 11,, 11,, ..., 11)) according to a tirst recipe (1R), (1) to control the teed mixer to
mix the ingredients according to the tirst recipe, thereby producing a tirst batch of mixed teed
according to the tirst recipe; and (u11) to control the teed mixer to discharge a portion ot the

mixed feed of the first batch, said feed mixer arrangement being characterized in that the feed

mixer arrangement Comprises:

- determining means (15) arranged to determine the amount ot mixed feed of the tirst batch left

in the feed mixer atter discharging, wherein
- the control device 1s arranged

(tv) to deduce, based on the tirst recipe, the composition of the mixed teed of the

first batch lett in the feed mixer,

*S

(v) to provide a second recipe (2R) according to which ingredients (21,, 21,, 21, ..

21 ) are to be charged into the teed mixer,

(vi) to modity the second recipe based on the determined amount of mixed feed

of the tirst batch lett in the teed mixer and the deduced composition thereof,

(vit) to control the charging arrangement to charge the mixer with ingredients

(21%,, 21, 21*,, ..., 2I* ) according to the moditied second recipe (2R*), and
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(vitt) to control the feed mixer to mix the ingredients according to the moditied
second recipe with mixed feed ot the first batch left in the feed mixer, thereby
producing a second batch ot mixed teed, wherein the moditied second recipe 1s
determined such that the second batch ot mixed teed 1s a batch of mixed teed
5 substantially according to the second rectpe or having a similar nutritional content

as a batch ot feed according to the second recipe.

14. A teeding system (10; 10”) tor teeding ditterent groups (G,, G,, G, ..., G) of animals with
mixed teed according to different recipes comprising a teed distribution system (14) and the teed

mixer arrangement of claim 13.

10 15. The teeding system ot clatm 14 wherein the teed distribution system 1s arranged to distribute
the mixed teed ot the tirst batch discharged trom the teed mixer and the second batch of mixed
teed discharged trom the teed mixer to ditterent groups (G, (G,) ot animals, wherein the group
(G,) ot animals to which the teed distribution system 1s arranged to distribute the mixed teed ot
the tirst batch discharged trom the teed mixer has a feed amount requirement which s less,

15 preterably constderably less, than the entire amount ot mixed teed ot the tirst batch.
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