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(57) Abréege(suite)/Abstract(continued):

feeding parlour. The computer is possibly provided with a clock for determining the point of time of supply of feed to the animal.
The device Is provided with moans for determining the amount of feed consumed by an animal after a supply of feed. Said
amount Is stored at least temporarily in a memory of the computer. The computer Is provided with a calculating device for
determining the total amount of feed consumed by an animal in the period having the predetermined length immediately
preceding the momentary point of time when the animal is identified by the animal identification means at the feeding parlour.
The calculating device determines the difference between said predetermined amount of feed and said total amount of feed
consumed by the animal. The computer controls the device In such a way that, during the momentary supply of feed, an amount
of feed smaller than or equal to the difference can be supplied as feed balance to the animal.
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ABSTRACT

A DEVICE FOR AUTOMATICALLY SUPPLYING A PREDETERMINED AMOUNT
OF FEED TO AN ANIMAL IN A PERIOD HAVING A PREDETERMINED

LENGTH

A device for automatically supplying a

predetermined amount of feed o an animal in a period of time
respectively a period having a predetermined length. Said
device 1is provided with a feeding parlour, with animal
identification means for identifying an animal present at the
feeding parlour, and with a computer for contreolling the
device for automatically supplying the Ifeed To Tthe feeding
parlour. The computer is possibly provided with a clock for
determining the point of time of supply of feed to the
animal. The device is provided with means for determining the
amount of feed consumed by an animal after a supply of faed.
Sald amount 1ls stored at least temporarily in a memory of the
computer. The computer is provided with a calculating device
fox determining the total amount o¢f feed consumed by an
animal in the period having the predetermined length
imnediatelv preceding the momentary point of time when the
animal 1s ldentirled by Tthe animal identification means at
the feeding parlour. The calculating device determines the
difference between sald predetermined amount of feed and said
total amount of feed consumed by the animal. The computer
controls the device in such a way that, during the momentaxy
supply of Ieed, an amount of Ifeed smaller than or equal to
the difference can be supplied as feed balance to the animal.

(Figure 1)
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A DEVICE FOR AUTOMATICALLY SUPPLYING A PREDETERMINED AMOUNT
OF FEED TO AN ANIMAL JIN A PERIUD HAVING A PREDETERMINED

LENCTH

Tha invention relates to & deovice for automatically
supplying a predeterminad amount of feed to an animal in a
period of tiwe Laving a predetermined length according to the
preamble ¢f claim 1.

Such a dcvice 13 known from FR-A-2.623,.688. In this
kKnown device, when supplying feed, thc amount of feed alrieady
supplied berore is taken into account. Howewver, due to the
fact thal oue animal 1s regularly Jjostlad from the feeding
parlour by another aniial, one animal cannot eat up ths
antire fead balance and an incorrect supply of Tfeed is
realised.

IT 1s an abhject of the invention to provide e
device four amulomatically supplving a predetermined amount of
feed to &an animal iu a perliod of time having A predetermined
length, ky means of which the supply ol feed over said period
oT Time having a predetermined length, for exawple one day,
takes place accurately and - efficiently. Hercby 13 meant inter
alia that a0 unnecessary waste of feed occurs, while
sufficient nutritive substances are supplied +tn the animal.

hccording te the inventivia, Lor that purpose =&
device of The above-describcd type comprises the measures oOfF
Lhe characterizing part of elaim 1. Due to thias there is
created a5 it were a time windnw preceding the momentary
visit of en animal and it is determined how much feed in
total the animal has actually eaten in Lhat time window, 1i.e.
the period of time having the predetermined length, which
period may be for example nne day. Consequently, in contrast
with the slale of the art, when supplying feed, the actually
consunmed amount and not tiie amount of feed suppliad is taken
into account. When thc difference between said predetermined
amounl oOor fTeed and the cansumed amount is poasitive, feed is
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supplied T2 the animal. The maximum amount of feed Lo be
supplied is smaller than or equal to Lhal dJdifference. The
invention is further badsed on the insight that +the
predetermined aamount of feed to be supplicd to an animal has
not only to be related to a pariod of time having the
predetermincd length, but that the pariad can also be
determined by the numher of animals having made use of Lhe
feeding parlour, or by another variable comprising a time
aspect.

Accordingly, the invention also relates to a device
for automatically supplying a predatermined amount of feed tTO
an animal in a period having a predetermined lenglh, Lhe
devica bheaing provided with a feeding parlour, with animal
identiflication means fur identifying an animal prescnt at the
feeding parlour, with a computer for controlling thae device
for automatically supplying the feed to the Ffaading parlour,
characterized in that the device is provided wilLhh means Lfor
defarmiring the amount of feed consumed by an animal after a
Supply of feed, sqaid amount being stored at least tomporarily
Ll g nenory of the computer, in that the computer is provided
with a ceclsulating device for determining the ftatal amount or
feed consumed by an animal in the period having the
pradetermined length immedlately precediny the momentary
point of .Lwe when the animal is i1dentificd by the animal
ldentification means at the feceding parlour, in that the
calculating device determinas the diffarenne hetween said
predetermined amount of faad and said total amount of feed
consimed hy the animal, and 1n that the cowmpuler controls the
device in such a way Lhat during the momentary supply of £fccd
dfl awwovunt of feed smaller than or equal to the difference can
be supplied as feed balance to tha animal.

Tt 18 possible to supply the feed balance to the
animal 1n one time. However, Llis lias the disadvantage that

lLU mey happen that an animal cannot eat up the cntirc fced
balance, fox example due to the fact that it is Jonstlied trom
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the £feeding parlour hy another animal. Accordingly, in an
embodiment of a device according Lu the invention, theo
computery controls Lhe device in such a way that the feead
balance 1is supplied to the animal in feed portions. Whaen =a

5 Teaed portion is not caten up by the relevant animal, the
computecr iz capabla of control!ling Tthe relevant componeunls in
such a wey thatt no possible further feed portions are
supplied.

Depeunding on the measurcment accuracy of the

10 zrelevant device it is preferred when a feed nortion has at
least a minimum feed portion size. As a result thereof
measuremen= errors at too small portion slees, which may
resnilt in an Jlnaccurate Ifeeding, are at least avoided to o
consliderable vxtent.

15 Although the feed porxrtion size may have a
previousely adjusted value, it is prerferred when the
calculating davice ot the computer calculales a fead portion
siza of the Ifeed portions. As a result thereof the feed
portion silve cann be adjusted per animal and possibly

20 dependirg on the prevalling circumstances. It appears to bhe
cxtraomely suitable when the calcnlated teed portion size 1s
approximately H% nt tha feed bhalance.

11 order not to gdiscourdage <o animal to come to the
feedliny pearlour, in an embodiment of a device according to

25 the invenition, the computer is provided with a comparing
doevice for comparing the calomlated feed portion size with
the minimum feed portion size, while, when the comparisoi
result indicates that the calculated feed portion size i
smaller Llialn the minimum £feed portion size, the computer

30 cuntrols =he device in such a way that one minimum feed
poxtion size is supplied to the animal. ‘I'hus there is alwavs
supplied a minimim feed portion to the animal.

Depending on gracsluny and/vr, when the animal is a

dalry auniwmal, dJdepending on the last time when the dairy
35 animal has been milked or the time when i is expected To be
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milked agsin, the animal should not be fed. In an cmbodlment
of a device according to the invention, this is realised in
that Lleze 1ls included a blocking period in the mamory, the
computer only controlling Lhe device for supplyving feed to
the animal after, counted from the last point of LLlme of
supply °of feed to the animal, the bloecking period has
elapsed. 3Said blocking pericd may have a fixed wvalue or bc
dyaamie, lL.e. varlable, for exampla animal-dependent, season-
dependant, lactativa—-period=-dependent and the like. It 1i=s
noticed that the invention is in particular advanlayeous when
no grazing takes place.

ln aorder tao be ahle to ¢heck whether the animal
aclually vislts the feeding parliour far eating, when an
animal i1s detectaed Ly Lhe animal ldentification means at. the
feeding parlour, the computer controls the device in such a
way that Zirst one minimum feed portion size is supplied Lo
the animal. When, after the supply of sald feecd portion the
animal leaves the feeding parionr, no further portions are
supplied. This has alsu Lhe advantage that an animal can aat
immcdiately and has not to wait tou long until the relevant
feed has been composed.

Also when an animal doese not consume feed during
its vislit to the feeding parlour, 1t is advantagecus when thc
computer stores tle poulnts of time when an animal leavaes the
feeding parlour in the memoxy. Said poinls of time may for
axample be used for behavioural gstudy, but may alsc be au
indication ahont the state of health of the animal.

In a further embodiment af a deviece according to
the invention, the meaus for determining an amnunt of feed
consumcd by an animal after <« supply of feed comprise
measnring means for measuring the weight of the feed in the
Teeding rarlounr. The measuring means may comprise a weighing
d.evice fox welghing the amount or Fead 1in the feeding

parlour, although uther mweans, such as picture recagnitian
equiipment, may also be applicd. It is then also pussible Lhat



¥

10

19

20

2?8

N

33

CA 02405938 2002-10-01

5

The compuer stores data in relatrion to the remaining feed in

¢« [feeding parlour 1in the memory. 'l'he calcuilatring device can
take this wvalue for the remalning feed 1nto account when
determining the feed balance. The feed balance 1s in
particular determined aes becing the difference between said
DrYedetermined amount of feed and said total amount of feed
consumed reduced by the ammnt anf remaining feed.

In order Lo Lake remalning feed present in a
feeding parlour further into account, i an embodiment of a
devica agcoxding to the invention, the computer is provided
with a cvymparing device for comparing the amount of remaining
[eed with a minimum threshold valua, the computer controlling
the device for supplylng feed to the feeding parleour only
when the comparison indicates Lhal Lhe amount of remaining
feed is below the minimum thrcshold value,

The device is preferably suitable for automatically
supplving several sorts of faed to an animal in a
predeternined perlod. The device may then bhe provided with a
mixing dcevice for mizxing the svils of [eed before the sorts
of feed arxe supplicd to the feeding parlour. Alternatively
the computer controls the device in such a way that at least
wite (preferably all) sorr(s) of fead is/are supplicd at lecast
substantially separately from the other sorts of faeed (from
each othcx) to the feeding parloucr.

In order immcdiately to supply feed Lo an animal
reporting ftor the first time at a feeding parlour of a device
provided with several feeding parlours, the computer controls
the device iu such a way that first teed is snnpplied to that
feeding pirlour where an animal lias been ldentified mast
recently by the animal identificatien means.

l'he device according to thae invention is preferably
provided with at least one milking box with a milking robot
for automatically milking a dairy animal, the milking box
being provided with a feeding slation with a feed trough.
Alternatively or additionally the dcvice is provided with at
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laast ona feeding column (placed outside the milking box)
with a feed trough. When the device comprlses both at least
one amllking box and ab least one feeding column, the computer
in particular controls the collective supply of feed by the
foceding station(e) &and the feeding column(s) in such a way
that the predetermined amount of feed is supplied to an
animal in the predetermined perlod. 1hls 1s 1n particular
advantagecus when grazlng does nol Lake place.

In @ further embodiment of a device according to
the invention, the fecding station rospectively the feceding
column 1s suitable for automatically supplving at least two
sorts ¢t reed, the device belng provided Wwith parameter-
neasurling means for measuring a momentarvy value of a variable
parameter (animal-dependently or animal—-independently) and
for 1isgguing a paramcter wvalue signal te the computer, the
computer oontrolling the feaeding station raspectively the
Teeding column hy means of a control signal in such a way
that soxrts of feed are supplied in a particular amount and in
a particusar ratio collectively respectively as a mixture,
the compuzer being provided with a processing device for
procaessing the parameter value signal into the control
s1gnatl. This embndiment ot a device according to the
invention 1is based on the insight that the feed intake of the
animals appears to depend on certaln varying circumstances.
Further, for example the amount and the quality of milk
Produced Oy & daixy animal appear to depend on certain
varying ciraumstances. Aaccording to Thae +invantion this 1=
improved by automatically measurling, with the aid or
paramneter-measuring means, the momentary value of such a
circumstance, called the <variable parameter, and Dby
processing the corresponding parameter value signal into tha
control signal. Thnus it is possihle to take the change in the
parameler aulomallically into account when supplyving feed.

Moreover this can make it noxe attractive fur an aniwal Lo
cansume more feed.
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Tha parameter mnmeasuring mesns a¥e 1n partlcular
selected from tha dgroup composed of almospheric—-condition
measurling wedunys for measuring the atmospheric conditions, a
clock for measuring the point of time of the day, a clock fox

5 measuring the pariod of the year, means for measuring the
condition score of an animal, means for daTtermining par
animal fha eating rate per sort ¢f feed, means for measurlng
per animal the milk yield, weaus for messuring the amount of
protein and/or fat and/or minerasls and/or amino acids and the

10 like in the milk obtained from that animal, and means for
measuring <the amount of a sart of fTeed consimad hy an animal.

_n an advantageous embodiment of a device according
to the invention, the feeding stallon rfespeclively Lhe
feading column is provided with a receptacle, the conveying

15 means compriging a first conveyocr for conveying an amount of
faod frcm the hopper to tha receptacle and a sacond conveyar
for conveying the amount of Ifeed from the receptacle to a
Teed Trough. The receptacle 15 prefecably provided witlhh a
welghing device for measuring feed present in the receptacle.

200 This makeas it possible to determine the amount of feed to be
suppliaed to the feed trough.

Although tThe faad ocan he taken out of the
receptacle by means of a separate taking-oul device, fLor Lue
sake of simplicity of the constructlon it is eadvantageous

25 when there is not used 2 seporate deviece for taking out.
There may be used a tiltable raeceptaclie, feed Talling from
saind racentacia attar the Latter has been tilted. HOwever,
for 1improving the hygienlic use of the feedling slalion
respectively the feeding column, it is preferred when the

30 receptacle has a bottom which is designed to be opened. The
receptacle is prefarahly nprovidad with a control device for
controlling the opening of the bottom. LT has appeared to be
parliculacly sullable when Lhe secoand counveyor is constituted

by a tube—-shaped chute respectively a channel-shaped chute.
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*n order to prevent that an animal Keeps waiting at
a feeding trough Aafter having been fed, 1n an embodliment of a
device according To the inveunitiown, the feed trough 1=
constituted by & [feed trough capable of being c¢loscd by a
clusing means, the control dovice also baing suitable for
controlling the opcration of the closing means.

In a further embodimentt ot a device according to
the 1invantion, the predetermined lengqlhh of the period is
animal-depsndent and/or lactation-period dependent and/orx
season—depandent and/or wcathcr-dependent. As a result
therecf an optimal supply of feed per animal can he obtainead.

Tha 1invention will now be explained 1n fuslliexr
detail with reference Lo an suboudiment shown in the drawing,
i which;

Tigureo 1 1s 8 schamatic cross—sectional view af a
device according to The 1invention in the form of a feedlng
O T1IMmM 2

figure 2 is < schematic side viéw of an embodiment
ol o davice according to the invention in the form of a
milking box;

Figure 3 shows a first ombhodiment nf maans far

measnring the amount oI a sort of feed consumed by an animal
in a feedlny coluwus respectively a2 feeding station according
to the invention:;

Figure 4 shows a second embodiment of means Ffor

measuring the amount of a sort of feed consumed by an animal

in a faading column respectively a rfeeding station accordling
To the invention;

Figure 5 shows a third embodiment of means for
measuring the amount ¢f a sort of fead consumed hy an animal

in a feeding column respectivaly a feeding station according
To The invention;

E’.i.cju.r:e 6 shiuws &4 fourth embodiment of means for
mcasuring the amount of a sort of fead consumed by an animal
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in a feeding column respactively a rteeding station according

"o the invention, and

Figure 7 shows d [ilLlh ewodiment of means for
measuring the amount of a sort of feed consumed by an animal

in a fcoding column respectively a feaeding station according

to the invention.

Figure 1 shows anl ewbodiwent of a device according
to thie invention in the form of a feeding column with feed
trough. 2 framcwork 1, having a eubetantially circular
clrcumference, is disposed around a central axis 2. A number
of hoppaery 9, 10 (two ot which shown in the drawing) are
located at the upper slde of the framework 1. For Lle
installaticn of the hoppers 9, 10 there are made not fusxther
shown provisions on the framework 1. Each hopper 9, 10
contains s particular sort of feed.

Tha framawark 1 is provided with partitions 4 which

are detaclrably disposed on the Iframework 1.

Feed troughs 6 for the snimels are disposed in a
circular errangement in the lower part of the feeding column.
By maans ¢f the geomstry of the feeding column it is achigved
that the construction occupies Iirrle spaca, whila The
accessibility of the feeding column to the animals 1s optimal
Lrom all cvirections.

The feeding column further comprises conveying
means comprising a first conveyor 11 and a second convayor 3
for conveyving feed f£from the hopper §, respectivaly 10 to fhe
relevant feed trough &6, The feed can be conveyed dlrectly
Trow Chie Lopperss 9, 10 t¢g the feed troughs 6. In the
embodiment shown there is provided a receptacle 12, for
example centrally Jlocated, recelving an amount of feesd
conveyed by the first caconveyor 11 from the hopper 9, 10 to
Llie receplacle 12, As a [flrsl conveyor 11 an auger, grlppel,
conveyor belt, or any other construction known per se for

conveying feed, can be used.
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A second conveyvor 3, preferably constituted by a
tube-shaped chute respectivaly a channel-shaped chuta, is
suitable four coaveying the amount of feed Irom The receptracie
12 to the relevant feed trouyls 6. For conveving the feed tO
the relevant feced trough €6 it i1is advantageous when tlie Lube-
shapad chute 3 is rotatably mountcd in the feeding column,
The tTube-shapedad chitte respectively the channel=-shaped chutce
is preferably made of stalnless steel.

The feeding colwuw LIs provided with a second
control device 15. Thce gecond control device 19 counlrols
under controel of a computer 8 (for cxample interconnected by
means of a line) the compnnents of the feeding column in such
4 way that sorts of feed are supplied in a particular order
and/or ratio and in a paerllcular amount to the feed trough 6,
while, of courgec, the time window to be described hereinaftelX
and the ifeed balance associated therewith esre taken 1into
account.

The feeding column may be provided with feed-
determining means S5 for deleomining the sort of feed in a
hopper 8, 10. Such feed-determining uedis may comprlse for
prxample an olfactometer, a colour meter or picture
racognition equipment (such as described for cxample in U.S.
palent 4,843,561).

['or the purpuse ol conveyving an amount orf a sort of
feed 14 tc the tube-shaped chute 3, the receplacle 12 has a
hottem which 1s designed to be opcncd. In the embodiment
shown This 15 realised in that the bottom of thce rcceptacle
12 has Lwo halves 16 and 17 which are pivotable about an axis
15. When the halves 16, 17 move away from each other, there
is thug created a chute aperture 18 Lhrough which the amount
ot sort of feed 14 £falls into the tubc—-ghaped chute 3.

“he second cacontrol device 18, although another
(fourth) controvl device may serve as well for that purpese,

controlas the opening of (Llhie boctom o0f The receptacle 12. Said
saecond control device 19 preferably alao controls the ordes
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of functioning of Lhe [first and second conveyors 11
respactively 3, so that the supply of the sorts of feed can
take place quickly.

There are provided identification means 7 Tfor
idantifying an individunal animal. In the embodiment shown the
lidentiflcatlion means 7 are disposed on the framework 1, Dbut
it will be obvious that the identification means can also be
diocposced ot other placas, such as for example the feed
troughs 6. With the a3id of the identification means 7 the
identity of an animal presant at a Tfeed Trough 6 1s8
automatically detected, and the ldentity of an animal present
at a feed trough 6 is automatically established. With the aid
of data astored in the memory of for example the second
control device 19, the amounts of sorts of feed intended for
that animal can then be suppllied in a particular ratic and/or
order. Wlith the ald of a welghling device 20 kKnown per se the
amcunt conveyed to the receptacle 12 by the first conveyor 1l
can then be checked. The scccond contrel device 18 further
controls, with the ald of data from tha computar B and thae
Animal 1dentification maans 7, The movament of The muha-
shaped chu‘Le 3 s0 Lhal Llite laller is localed just over Lhe
correct feed trough 6. The second control device 19, under
contrel of the computex 8, ILfurther controle the drive of the
ronvayoars 117.

tlgure <2 1s a side view oI an embodiment of a
device acvording Lo Lthe ianvenlion in Lhe Lfoom of a milklng
box 22, The milking box 22 comprises a fencing 23 disposed
near the circumference of a cow 24 during her stay in the
milking baex Z22. (n ona side of the milking hox 22 Thera s
disposed a miliking robot 235. the milking robot 5 comprises
for example a robot arm 26 having at its end teat cups 28
suppoerteca by & carxicr 27. On the robot arm 26 near the teat
cups 28 there is further disposed a sensor 29 with the aid of
which the positTion oT Tha teats nt a2 cow to be milked can be

determined.
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MNMegar the front sida orf the milking box 22 a feed
trough 31 is fastened to a post 30. In The embodiment showil
the feed trough 31 is counecled with a post 30 by means of &
parallelogram hinge construction 32. The feed trough 31 is
supported at its lowcr side by a supporting beam 33. Between
the supporting beam 33 and the lower side ot the fremd Trolugh
31 there is further disposed a measuring device 34 by means
nf which the welght of the feed Lriouqli 31 with countents can
be delernlied. In the present embodiment the meeasuring device
34 compriscs o piczo=element. It will be obvious that thae
invention is not limited to this specifirc manner in which the
contants of the feed trough can be measured, and hereinarfter
some alternative ways oI determining the welghlL of Lhe feed
Leouyls willt contents will be described.

Over the fccd trough 31 theore ieg fitted to the post
30 a2 feeoding station 35 comprising a number of hoppers (not
shawn n the drawing), each *for containing one sort of feed,
and a tube-shaped chute (analoqously to the [eeding coluuny o
described abouve)., The feeding station 35 comprises a
reservoir 36 surrounding the hoppers foxr the gorts of faed.
Against tha outaer wall of the reservoir 36 there is disposed

& recelver 37 constituting part o (non-shawn) identiticanion

means. Yhe recelver 37 can receive the signals from a

Lransmlliiler 38 dilspoused for example on a ¢collar 39 around the
neck of the cow 24. It will be obvious that different sorts
of identification means are applicable in the invention and
that the invention {is nrnot Timited to one sort ot
identification means. The receiver and the transmitter may
Lfurlhier ba disposed at different places. For example the
receiver may be disposed on the feed trough 31 and the
transmitter may be implanted in the cow.

Near The upper side of fthe feed trough 31 there is
further fitted to the post 30 a liguid supplving device 40,

for example a sprayer, with the aid of which an amcunt of
liquid, for example water, or a viscous liguid, such as syrup
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oxr treacle, can be added to the feed presant in the Ifeed
trough 37,

I'he device operares as follows:

AIter the cow 24 has entered the milking box 22 and
the transmitter 380 has come into the receiving range of the
receiver 37, tho cow 24 ig gputomatically identified by the
ildentification means. Por cow data in relation to the sorts

of feed and The amoint tTharant orraraed to a relevant cow per

feeding run are stored in a manner kKnown per se in a memory
4l of a computer 42 belonging to a first control device 13,
while, of c¢ourse, the time window &and the feed balance
associatec therewith axre taken intoe account. The first
control device 13 is controllad by the computer 8 which is
Log exuample connected in a wireless manner with the first
control device 13, TI'or that purpose each control device du
well as tlhc computcr arc provided with a transmitter receiver
21, 21°'.

When A cOw 24 has heen identifiad, the
ldeanllification means send a signal to the computer 4¢ which,
with the aid of the data sloced Lo Lhe memory 41, controls
the feeding station 35 in such a way that an amount and ratio
of sorts of feed belonging to the cow 2¢ arc gupplied

possibly in a pAarticnnlar nrder.

Besldes, Tthe amount of feed consumed by & cow can
be optimised further by adding an amount of ligquid To a sort
of feed by mecans of the liquid =upplying device 40. What
should be the amount of liquid to be added per cow pcr sert
Of Tfeed 1is determined par cow with the aid of data in the
semorsy 41 of the computer 42. Sald data conrain per cow a
relation between Lhe lnlake of the sorf ¢ feed and the added
amount of liquid for obtaining for example a desired milk
production. Thus, aftar a cow 24 has becn identified, the
computer 442 issues a signal to the 1igqid supplying device 40

for supplying the relevant amount of ligquid. t'oxr that purpose
the computer 12 uscs the relevant data from the memory 41.
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For the first use o0of The device according To The
invention these data can Le ilgpulled lnto Lhe memory 41 by
malking ugsc of inputting means, such as a keyboard 43. This
¢an be docne by a farmer who inputs wvalucs pcr cow and pex
sort. of faad accarding to his expaerience. For facilitating
the 1nput and Ifor checking TtThe TiIInATioming ot the device
during Lhie use Lhereof, the computer 42 comprises a display

ccrxeen 44.
The feeding station prcforably comprises measuring

means 45 Tor measuring the atmospheric conditions, such as
temperature, air himidity, Aatmospharia pressure, wind speed
anud (hie like. The dala in the memory 41 can contain per Ccow a
relation between the amount of ligqulid Lo be added per sort orf
fead in dependence on the environmental conditions, which
relatian leads to a desired feed intaks.

thus in the embodiment. describhad, after a visit of
a cow tu the wilking box the followling data are stored in the
memory: the amount consumed per sort of feed, Lhe amount of
liquid added per eort of fcecd, the temperature, the air
humidity, the atmospheric pressure, the wind spccd, and the
milX vield, and possihly the arder of sorts of feed suppliad.
Whenn 4 cow has consumed all tThe Teed supplied, said data are
processed by the computer into Lhe wmemory, sSo that at a next
visit of the cow under the game circumstances the same
amounts of liquid can be added to the soxts of foad.

Wnen the cow has not consumad all the faed, at the

nexl visllL of the cow Tto the milking box it 1s pnssihla to
change the amount of liguid wliichh l1ls added to the sorts of
fead or the ratio and amount in which the sorts of feed are
nffered themselves. For changing the amount of liquid to be
added different approaches can be made. For examnle, the
amount o©of licuid (o be added can be i1ncreased at the next
vigdlt by 5% (another increase, or esven decrease, J4s also
possible, 9L course), after which the amocunt of feed consumed

s measured. Accordingly, the amount of ligquid is changed
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automatically per wvisit of the cow to the milking bax until
the cow has eaten up the entire amount of rthe sort of teed
suppliad. Tn the latter case the data are recorded by the
computer In the memory as standard values. OLherwise, Lliey
are slored Llewpgrarily, for providing the possibility of
determining the standard values. The computcr can then be
programmed such that certain data are given priority for
determining the amount of 1iguid To he added. An example of a
Prierity crder 1is: amount consumed of Lhe sorl of Leed, wilk
yield, aix humidity, temperature, atmospheric pressure, wind
speed. Of course, another order, in dcpendence on the wighes
of the faxmer, is possibla as well. Thus there is provided an
iterative way of determining the amount of T1iqid ro ba added
Ior obtaining the optimal Teed intake, This supply of feed Dby
adding liquid can also be used for the feeding column. It
will further be obvious that adding or determining the order
of supply of sorts of feed takes place analogously to adding
Tiequid.

The l1liquid supplying device 40 mayv be provided with
a healblng device or cooling device 46 four Lhe liguid,
bringing the liquid at a temperature suitablec for optimol
feed intake and possibly making the viscous liquid better
prorcessable. The aperation of the heatring/conling daviace 46

can also de controlled by the computer 42 with the aid of
dala Lrom Lhe Jldenlificaelion means and the data from the
memory 41.

The device ies provided with an additive device 47
far adding Aadditives tn the feed. Said additive device can be
controlled by the computer 42 which controls for example a
valve 48 Jlua dependence on dala frow the identification means
and data from thc mcemory 41. NAs o reoult thercof for cach cow
individually paxticular additives, such as medicines,

vitamins, fish o0il, salts, minerals, and the Jlike, can

automatically be added to the feed.



10

13

23

30

35

CA 02405938 2002-10-01

16

By means of the measnring device 34 it is further
daternined how much feed a relevant cow has consumed dusL.iag
the feeding time. The amount of Llhie sort of feed and the
amount of ligquid added can also be determined scparately.
Thaese data can be used for continuously updating the data in
the memory and poseibly adapting them to a changing eating

behaviour of the rcow.
As mant.ioned in the foregolny, some alternatives

ITor determining the welghl of a fead trough, in particular of
LLie amount of feed present therein, will now be described.

Figure 3 ghows schematically a first emhadiment ot
a fead trough 49 for containing teed. An entrance opening 50
gives an animal, for example Dbut not excluslively & cow,
access to the feed Lrouglhh 49. An identificaticon means known
paer se, i.e. an animal identlification device 51, is disposed
near the feed trough 498 and recognises a particular animal
approaching the feed trough 49 Aand wishing To make use of 1it.
With *he Aajd or data Irom the animal identification device
51, a control device 52 supplies an amount of a particular
surl of feed to the feed trough 49, thc amount of said sort
of feed falling intoc the feed trough 49 via for example 2
tube-ehaped chute 53.

|y welghing the amount of the sort of Ifeed presenl
iIn the feed +trougli, 1L can be determined how much of a
particular sort of feed is consumed by a porticular andimal,
and aleo whether remaining feed is present +n +tha *feed
trough. Trhe means for weighing the reed present in the rfeed

T.rough are preferably connected with the coanlsol device foxr
supplying, wilh Lhe aid of data both from the animal
identification devigce and the means for weighing, an amount
of a sort of feed to the foeed trough, while@ the amaunt of a
sort of feed left by the previnnis animal can thus be taken

into account.
in Figure 3 Llie weans 10r weighing the feed present
in the fceod trough 45 compricse a feed trough 490 which is
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pivotable about a pivot axis 56. The deqree of pivuting is
determined by the welght of Lhe feed present in the feed
trough 49. Tliere is provided a device 57 for dectermining the
deygrge of pivoting of the feed trough 4195, and for deducing
therefrom the weight of the feed present in the fead T rolgh
189, The device 57 for determining The degree of pilivoting of
the Teed trough 49 comprises a measuring roll 58 being in
contacl wiiLh Lhe feed trough. From the degree of rotation of
the measuring roll 58 the degrcc of pivoting and thus the
amount of feed i1in the feed trough 498 can he detarmined.

' Because of the fact that tThe davice 357, 58 for
determining the degree of plvoting of the [feed Lrouylr 45 is
integrated in the animal identLiflicdalion device 351, there is
vbtained & compact constxuction.

Alternatively or additionally, as shown in Figure
4, the pivoting=-determination device /U0 for determining the
degree of pivoting of the feed trough 60, and lfor deducing
therefrom the weight of Lhe feed present in the feed trough
60, may comprise a dynamcometer 71. In thc cmbodiment shown,
the feed trough 60 bears on the dynamometer 71 wvia a
supporting arm 72. In thils situation the teed trough 60
pivots &aboenT A pivot axis 73. The dynamomeler .71 1s
preferably lncluded in Lhe aniial identification device 62.

In the embodiments shown in Figures 3 and 4, even
omall diffcrcnces in weight can be measured, because the
pivot axis 56, 73 and the measuring roll B respectrively the
dynamometer /1 are located at a small distance from each
other.

['or preventing in undegired cacscg of malfunction,
for cxample when the animal pushes tha feed trough downwards
with force, tha meaasuring roll, the dynamometer or fthe like
Irom belng damaged, in both embodiments there may be provided
d valely suppurt cam 59 (Figure 3) xespectively 74 (Figure 4)
for supporting the feed trough 49; 60.




CA 02405938 2002-10-01

18

™ tha third emhodimant, as shown schematically in

rigure 5, the means Ifor welghing the feed present in the feed
unlil comprlse g movable feed Lrough 75. The feed trough 73 is
moved in a reciprccéting manner by the motoxr 82 by which the

§ 1xo0ll 83 g driven. As a rcsult of this movement there is
created a torque whose magnitudae is determined by a device 841
Tor measuring the magnitiude of the torgqiae. From fThe Torgue
delegulaned Lhe devlice 84 deduces the weight of the amount of
a sort of fead present 1in the feed trough. The exdtl

10 correlation between torque and amount of feccd can previoualy
bae determined by simple calibration tests.

The embodiment according to Figure h has a3 cmmnact
construction because or the fact that the motor 8Z Ior moving
the feed trough 75, and the device 84 [fosr measuring the

15 magnitude of the torquc during moving and for deducing the
welight of the amount of the soxt of feed presant in the feed
trough 73 Irom The measured magnitilide of tha Taoarqua, Are
integrated in the anlmal ldentirfication device 77.

The feed trough may be provided witlh weans Lol

20 holding back an animal wiashing to make use of the feed trough
at an undesired point of time, or preventing that animal from
making Tnrrhner use of the fead trough (for example for the
remaining sorxts oI Tfeed) or making further use or the teed
trough impossible for that animal, with the aid of data [rouu

25 the anima.. identificotion device. As a result thereof it is
passihle to deter, in a simple, efficient and cheap mannar,
animals which are not eligihle tno ke fed from putting thairx

heads lnLo the feed trough, and to teach an animal first to
eat up the sort of feed presenl in Lhe [eed trough before

30 another s¢rt of feed is offered.
Tn the first embodiment shown in Figure 3, the

means Ior holding back an animal comprise a loudspeaker A5
for issuing aun duaimal~deterring sound. Alternatively or
additionally the means for holding back &an anlmal may
3 comprise a lighting device 54 for producing an animal-
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deterring light. Ln particular when several Taesd troughs are
JTuxtaposed, the use o0 deterring light 1s desirable, bhecanse
this 1light can be focussed such Lhial LL only produces an
cffoct on onc particular feed trough.

5 In the second embodiment according to Figurc 4, the
means for holding nack an animal comprise 2 closing means 65
which 1s movable across the entrance opening 6l1l. When the
closing means 65 is moved across Lhe enlradce opening 61, The
contcecnts of the feed trough 60 can be made inaccessible Lo a

10 particular animal. In the embodiment shown the closing means
65 158 caonstiftuted by a vessel-shaped elament capable of
rolating about an axls 66. Said axXis 66 may be consftituted by
a nmotor=driven axlis, said motor belng controlled with the aid
of dota from the animel identification device 62.

15 Additionally there may be provided a voltage
supplying davice 67 for supplying an animal-deterring
electric Tension to the closing means 65. Animals approaching
the feed Lrouyl: 60 undesirably often make contact with the
fead trough 60. They will in particular touchh Lle clouslng

20 means 65 with thelr nosecs., By connecting precisely those
componant.s of the feed trough that are regularly touchcd by
danlmals with the voltage supplying device &7/, it is possible
to deter « parlicular animal very locally. Accordingly, siuch
a voltagce gsupplying device 67 can also be used per se

J
‘N

independently of a closing mcans.

Lhe second embodiment also comprises a control
device 63 and a tube-shaped chute 64 far the feed.

IThe devices described can be designed extremely
compactly whcn the means for holding back qn anlmal are
30 integrated in the animal identification device. Alternatively

tThe means ror helding back an animal may be separate means.
In the Third embodiment accaording tn Figure 5, the
clooing means 1s constituted Ly Lhe [Lfeed trough 75 itself
which i1s designcd movaebly. In the shown situalion Lhe feed
35 trough /5 is rntatably disposed about an axis 81, which axis
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81 mavy be constituted by a motor—-driven axis, sald motor

being controlled by the animal identificallion device.
In order to prevent that, in the position in which

the feed trough 75 closes the entrance opening 76, fccd falls

5 from the feed trough 75, the feoed trough 75 ls provided with
a wWall portion R0 for catching remaining Teaad. Said wall
portion B(C can also act as a Teed guiding means Ifor Tfeed
supplied through the tube—shaped chute 79 to the feed trough
75.

10 As dascribed, in the second and third embodiment
there is provided a simple but reliabhle constriuatian dne o
the fact that the closing means rotates about an axis, the
closing means being driven by a molor controlled by Lhe
ar.imal identification device. TFor the purpose of providing,

1§ beslides a simple but reliable construction alse a compact
construction, a roll 69 raspectively 83 is prafTerahly driven
by a motor 68 respectlively 82, sald roll 69, 83 belng in
conlLacl wilhh Lhe closing meains 65 respecllively 75, In Lhe
third embodiment the feed trough 75 thus bears on the animal

20 identification device 77 wvia the roll 83.

Although for the roll 83 a separate torque roll may
he used, it 1s preferred when the roll 83 performs bhoth tThe
function of driving Lhe closing means, 1n Lhls case Lhe leed
trough 7% itself, and the function of torque roll

25 respectively measuring roll., Of course, in the alternative
case in which the feed trough 75 is moved by the axis RT
driven by a motor, the torque can also be measured via that
mwoLoL.

The fouxth embodiment, as shown 1in Figure 6,

S0 comprises both means for holding back an animal wishing to
make use or the feed trough 85 with Tthe aid of data from the

animal Il1dentiflcation device 87, and means for weighing the
feed present in the feed trough 83.

T"he means for holding back are constituted by a
35 saparate closing means 81 which is rotatable about an axis
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90. The closing means 91 is set 1n rotation by a roll 92,
capable of coming 1lnto contaclL wilLlh Lhe clusing means 91, and
is driven by a motor 93 which is controlled by the animal
identification device 87.

in this ambodiment the weighing means are
constituted by a feed trough HS which 1s rortatable about an
axis 94. lhe feed unit 85 can be brought into contaclL wilh
thea x0ll §2, and is subject to a reciprocating movement by
correct operation of the motor 93 by which the roll 82 is
driven. By the movamaent of the feed trough 835 tThere 1s
generated a torque which can he maasured by the torque
measuring device 23,

“n the situation shown in Figure 6 the roll 92
makes contact with the feed trough 85 and the latter can be
set in moTion for determining the amount of sort of feed
present in the feed treough A85. After an animal has consumed
the sort of Tead, Tthe amount of remaining sort of feed can be
determined by Lorgue deasureumient, Then the xcll 32 4is
controlled. by the motor 953 im such a way that it paoarticlly
covere the entrance opening 86. A catching device 86 on the
feed trough RE takes along The alosing means 91 until the

latter comaes into contact wilth the roll 92. Then the roll 92
conlrols Lhe closiug weauns 91 i suchh & way that it covers
the entire entrance opening 86. A3 o rcsult of the fact that

the feed trough 85 is no longex in contact with tha roll 92,
the fead trough B falls haak *to The starting position in

which a next sort oIl feed can possibly be supplied via the
tube~shaped chute or channel-shaped chute 88.

The fifth embodiment according to Figurce 7 diffors
from that of Figure 6 by the location of the pivot awxis 104
ahout. which the teed Trough 9/ rotates. The pivot axis 104 1s
alsposad close TO the roll 101 for driving the feed trough 87
and measuring the torque, for measuring very small
dif.ference.':s in amount of feed. There is alsc provided a stop
103 For pravanting swperfluans movement of the feed Frongh
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97. The alosing maeans 100 for aclosing the entrance opening 98
plvots about the axis 10Z.

According Lou Lhe iuvenlion, Lhe supply of sorls of
feed to 2 feed trough in e particular order and/or amount and
ratic is performed in dependence on a so—-called time window,
having a3 length of a predeterxmined period, for example one
day (although alsoc other periods are possible) or for example
g perlod delfined by Lhe visdit ol for exanple 40 cows Lo Lhe
feeding parlour. To that end the calculating device of the
computer 8 determines the total amount of a eort of fecd (or
of all snrts of faeed) that has bean eaten up by that animal
in the time window pxeceding tThe nmomentary visit oI The
animal. The calculating device further determines tThe
difference between the predetermined amount of a sort of fewed
(or of all sorte of feced) which is supplicd to the animal in
sald predetexmined period (for example the daily ration) and
The Total amount consumed in the Ttime winadow. Said diffarancea
is the feed balance which can be supplled To The animal. This
feed balance is supplied t¢ the animal under control of the
computer &, which can be take place in one time, in feed
portions or in other sub-amounts of the feed balance.

AS An a&xAampla 1s taken a dally teed ration for a
prarticular cow, the sorts of feed being the following four
sorts of feed: 12 kg councentrate, 24 kg eusilayed ygrass, ©6 kg
maize and 3 kg brcwer's grains. However, it will be obwvious
that other sorts of faed (and amounts) can be addaed and/or
particular sorts or feed can he vranplaced by other sorts of
Leed. As portion size 3% of the feed balance 1is taken, which
can be calculated by the calculating device of the cuowpules
8. Dcpending on the size of the feed trough, there can be
Aetermined a maximum, for example 2 kg, of the feed portion.
lherxe 1s rurther chosen a minimm portion size of 200 grams.
It will be cobvious Lhal L dependence on the size of the
device and the measurement accuracy other vdlues can be
taken. At the moment when 5% of the feed balance is less than
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200 grams (the minimum portion size), the minimum portion
size is supplied to tha faeed trough.

A cow which has just reported, always gets a tirsrt
portion which 1s equal tTo the mninimum portion size; this
serves to verify whether the cow actually wishes to €at. When
after comparison by a comparing device of the computer the
comparison raesult indicates that the calculated feed portion
size for a particular sort of Tead is smallar Than the
minimum feed portion size for this sort o feed, the computer
controls the device in such & way that one nminimum fesad
portion size compomed of the other sorxts of feed is supplied

to thae animal.
At the point of *ime when Aa caow reports the

computer calculates how much feed the cow has eaten in the
time window immediately preceding thet point of time, for
example: 3 kg concentrate, 9 kg ensilaged grass, 2 kg maize
and 1 kg brewer's grains. In that case the feed balance is 8
Kg concentrate, 15 kg ensilaged grass, 4 kg maize and 2 kg
brewer's qrains. This feed balance is supplied in portions TO
the cow. There 1is alsy delerwined uwunllil when the cow
continuee to cat up hcr portions.

At the point of time when a cow leaves the fccd
trough theare may =till ha present an amount of remaining
feed. For the further determlination of the supply oI Ieed
this remaining feed is taken inlou gccount. Possible r£illing
up of a faaed trough ig taoken into aceount by the computer by
making use of a comparison device for comparing thc amocunt of
remaining feed with a minimim threshold value, the computer

oilly controlling the device for supplying a sortt af faad To
the feed trough when Lhe coupdarison indicates that the amount
of remaining fecd is below the minimum threshold value.

The blocking time can for example be fixed at 30
ninutes, which implies thaet within the hlocking ftime after a
supply of lfeed at which a cow has eaten, said cow is not
admitted to the feced trough. Also when the cow is expected at
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the milking box within half an hour, the access will be
retftused. The relevant points ot time, such aAs the paint of
Lime of supply of feed or the polint of Time when The Cow
leaves the feed trough (after having eaten oor nol) dre
stored.

According to the idinvention there can further be
provided variation in the offerad feed in that the computer R
corntrols the relevant components 1n such a way that the
amount of a sort of feed to be supplied Lo Lhe relevanl lfeed
trough €, 31, 49, 60, 75, 85, 97 depends on the measured
values of relevant <variable paramctors. For coxamplc,
depending on tha measured vwvalue more concantrate and
ensilaged grass, but less maize and bhrewer's grains can he
supplied. Oun Llhe olher hand, under changing circumstances
more ons-~laged gragsg, and leas mairze, concentrate and
brewer's gxains can be supplied. It will be obvious that thec
ameunt per sort ot tfeed is acontrnlled by the computar.

The ratio and amounts are also deferminad in
dependence on the prelfereqces, Llle environmental conditlons
respectively in dependence on the desired econowic resulls.

It has been found for cxamplce thaot onc cow prefers
Drawer's grains to other sorts of feed, whareas another cow
prefers concentrate and finds brewer's grains not taAsty at
all. The invention may be advautayeous Lo prevent that the
latter cow, Jjust because brewer's grains is present in the
offered feed, eats less than desirable. For cxaomple, in that
s1tnation, when bhrewer's grains does not c¢ontain a nutritive
ilngrxedlient that the other scorts or feed do aontain, brewer's
grains is not vffered Lo Lhal cow. When that cow needs an
ingredient that is only present in brewer's yrains, Lhe
control cevice is capable ¢f controlling the relevant
components in such a way that the oomposition of the mixture
is sucli Lliel Lhe cow still consumes the brewer's grains. Such
a control by the couwpuler cdan lLake place due to the fact that
such data are stored in the mcmory of the computer.
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Tt has fFurther bheen Ffound that in humid
circumstar.ces cows Dprerer drier reed mixtures, so that in

tlhialt case wore Jdoy eusdlaged yrass, dnd less of the wetter
concentrate has to be supplied.

The atmospheric—-condition-measuring mcans described
abovae can then ensure an automatic adaptation of the ratio
and/or amdunt, in dependence on the measured temperature,
huwuidlly, aLmospheric pressure, wind speed and the like,

Like with human beings, the optial fead inlake ol
a cow may depend on the point of time of the day, and thus it
is possiblae *to distinguish for example brealkfast, lunch and
dinner. Alsc these data may be 1ncluded 1n the memory. When A
clock, which 1is not explicitly shown in the drawings but is
implicitly present in the computer, indicates the point of
time of the day and issues a corrcgponding time signal ke the
control device, the point of time of the day can
automatically be taken into accountt. It has Tfnartrhar heen
Lound that there is per cow a season-dependence in the ratio
and amoun= of sorts of feed viffered ensucring air opllmal
intake, which can acutomatically be taken into account by
means of the clock.

Rasidas, the eating rate (from  which the
preference, respectlvely taste of the animal c¢an be deduced).,
the milk yield, and the amount of eneryy and/or proteln
and/or fat and/or mincrals and/cr amino acids, and the like
present in the milk produced by a c¢cow appear to be suitable
tor being used as data 1in the memery for controlling the
ralio and amount of the sorts of feed to be supplied.

Such data, analogously Lo whal lias been described

above in relation to adding liquid, can be inputted into Lhe
computar by means of the kevboard or another comparable

inputting device for inputting datta inte trhe memory. Such
data can also autuuwdallically be generated by The control

device its=lf, by providing varialion 1l Lhe sorts of feed to
hbe offered and by determining the feed intako resulting
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therefrom, raspactively the economic result resulting
therefrom, and by automatically varying the offered Teed 1n
dependence ou Lhe resulb. This feed back can also take &
developing animal into account.

Bocause a number of data can be used by the control
davica for generating the control signal, there <an also be
provided & priority algorithm, as a result oI which, on
determining the order of saorts of feed Lo be ollered, one
data (for example air humidity) is given priority over
another data (such as eating rate) when generating the
control signal. Moreover, weight factors can be allettaed to
the various data, so that it is posslible to take several data
into account simultansously. Such programs and algorithms are

known per se to the pexson skilled in the art.
Mhecording to the invention, additionally or

alternatively thers can be provided wvariation in the offered
Teed due TO the fact that the computer &8 controls the
relevant components in such a way that at least one sart of
feed is supplied at least substantially separatelv f£from the
other corts of feed to the relevant feed trough 6, 31, 49,
60, 75, B85. 87. Thus the order in which the sorts of feed are
orftared o Tha cow can bhe wvaried., Fnr examnle the oavder may
be: concen-rate, ensllaged grass, and a mixture of maize and
brewer's grains, but may alsc be: ensilaged grass, a mixture
of maizc and concentrate, and sgcparatecly brower's grains.
Basides, all sorts of fead can also be supplied at lgast

suhstantially saparataly, of course. Tr will bea ohvimis That

the amount per sort of rfeed 1s also controlled by the control
device.

The contrecl signel issued by the computer can
contrnl the dewvice in such a way that the order in which
SOrts or Irfeed are supplied to the feed trough separately from
eacli ullier is cumpwlelely drbilrary, so Lhal each time when
the cow arrives at the feed trough it is e suiprise which
sort of feed is supplied first.
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Fowevar, the order can also Dbe determined .ia
dependence on the Dpreference of Lhe relevant  cow,
respectively 1ln dependence on the environmental conditiongs,
respectively in dependence on the desircd cconomic results.

It haos been found for example that one cow prefers
brewer's grains to other sorts of teed, wharaas another cow
prefers concantrate and does not find brewer's gralns tasly
at all. The invenldlion may be advantageous to prevent that the
latter cow, Tjust because brewer's graings igs preesent in the
offcrcd feed, eats less than desirable. For example, in that
situation, when brewer's grains does nat econtailn a nutritive
ingraediant. thatt the other sorts of feed do contain, brewer's
gralns 1s not orffered to that cow. When Lhael cow needs an
lngredient that 4is only present in brewer'as graing, the
computcr is capable of contreolling the relevant compeonents in
such a way that precisely hrewevr's grains is offered as the
Tirst. sort or feed. AT this point of time, before the cow
begins to efat, she has the moslL appellle aud will earlier be
inclined still to consume her portion. Thias can be stimulaoted
in perticular due to the fact that the control device offers,
after the brewer's grains, the sort nf feed which +hat cow
Tinds tThe TasTia’T one. Such a control by The computer can
tdake place because of the fact Lhal such dald gare stored in
the memory of the computer.

Because thc numbcecr of possible combinations between
data per cow is extremely large, for the saka of simpiicity
of the destriptian it is impossible to describe the possible
comblinatlions. with the aid ol Liles above-wmeutioned
information, it is possible for a person skilled in the art
to obtain, depending on hig/her wishes, the desired zmounts
and ratias of sorts af fead to bha anftfered by means or simple
trial and error tests. 1T will Iurther be obvious that the
funclionlng and control of compouenls of the feeding column
canr alsg be applied to the feeding station and vice versa. An
optimal supply of faeed can further be obtained whaen the



Lh

0

CA 02405938 2002-10-01

28

sliding window has a length which 1s animal-dependent and/oQr
laclalion period-dependent and/or season-dependent and/oxn
weather dependent. For example, during the lactation pcriod
of an animal the period may be shortex (for ewample have a
length of 23 hours, or the neriad determined hy tha visit of
35 cows to the feeding parlour) than outside tTthe lactation
period (where the length is for example 24 hours, or 40

cows). [urthermcore, in dependence on the moment within the
lactation period, the length of the pericd may be different,

for axample far aobtaining an aptrimal milk yiald.
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CTATMS

1. A device for aulomalically supplydng &
predetermined amount ¢of feed to an animal in a period of time
having a predetermined length, the device being provided with

a feeding parlour, with animal identiTfication means Ior

identifyving an animal present at the Tfeedlng parliour, with a
colilpuler Lo controlling Lile device foro daulotnalically
supplying the feed +to the feeding parlour, said computer
being provided with a clock for determining the point of time
characterized in that the
device is provided with means tor determining the amount ot

feed consumed by an anilmal after a supply o©of Tfeed, sald
amount being stored at least temporarily in a memory of the

of supply of feed to the animal,

computer, in that the computer is provided with a calculating
device for determining the total amount of feed consumed by
an animal in the period of time having the predefermined
length immediately precedlng the momentary polint of time when
the animal 1is identified by the animal identification means
at the fcoding parlour, and in that the calculating device
determines the difference between said predetermined amount
NI feed Anad said t.orTal amoint nt feaead consumed hy the animal,
and in that the computer controls the device 1n such a way
that, during the momentary supply of feed, an amount of feed
emallcr than or cqual to the difference can be supplied as
Faed balance to the animal. |

Z. A gdevice for automatically sUppl ving A
predelesnlned amount of feed to an animal in a period having
a predetermined length, the device being provided with a
feeding porloux, with animal identification means for
identifying an animal present at the feeding parlourx, with a
computer IIorxr controlling the device Tor antomatically
supplyiny the feed Lo Lhe [feeding parlour, characterized in
that the device is provided with means for determining the

Aamonnt of feed consumed by an animal after a supply of fead,
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said amount being stored at leasl Lemporarlily iln a memory ol
the computexr, in that the computer is provided with a
calculating device for determining the total amount of feod
consumed ky an animal in the period having the predeternmined
5 length immediately preceding the momentary point of time when
the animal is identified by the animal idenlLiflcaltion means
at the feeding parlour, Iin that the calculating K device
determines the difforence between sald predetermincd amount
of feed a2nd said total amount of feed consumed by the animal,
10 and 1n that the computer controls the device in such a way
that during the momentary supply of feed an amount of ZLfeed
smaller than or equal to the difference can be supplied as
feced balonece to the animal.
x. A device as claimed in claim 1 or 2, characterized
1> 1in that the computer controls the device 1in such a way that

the feed balance 1is supplied to the animal 1in fead portions.
¢, A device as claimed in claim 3, cheracterized in

that a3 feed portion has at least a minimum feed portion sizo.

h. A davica a8 c~laimed in cclaim 3 nr 4, characterizad

20 in that the calculzting device of the computer calculates a
ITeed porlion sice ol Lhe [eed portions.

6. A device as claimed in claim 5, characterized in
that the calculated feed portion eize is approximotcely 5% of
Tthe tead halance.

A 7. A device as claimed in clalms 4 and 35 or ¢ and 6,
characterized in that the computer is provided with a
comparing dcecvice for comparing the calculated feed portion
size with the minimum feed portion size, while, when the
comparison result indicates that the cAalclated feed portion

3G slze 15 s&smaller than the nmianimum Ieed portion siza, tThe
computer contreols the device in such a way that one minimum
fead portion zize iz supplicd to the animal.

8. A device as claimed in any one of the preceding
clalits, characterized in that there 1s included 2 bhlacking

35 period in the computer, the computer only conlrollluy Lue
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device for suppiving a8 sort of feed to the animal after,
counted Irom the last polint oI Time of supply or teed to the
animagl, Ll blocking period hds elapsed.

9. A device as claimed in any one of claims 4 thirough
8, characterized in that, when an animal is dectected by the
animal identification means at the feeding parlour, the
comput.er controls the device in sneh a way that first one
minimum feed portion size 1ls supplied to the animal.

10. A device as claiumed in auy ovuae ol Lhe precedlrng
claims, characterized in that the computer storces the polnts
of time when an animal leaves the feeding parlour in the
Wemory.

11. A device as clalmed 1n any one of the preceding
claims, characterized in that the means for determining the
amount of focd consumed by oan animal after a zupply of feed
comprise measuring means for measuring the weight of foecd in
the Ieedlng parliour.

12. A device as claimed in claims 10 and 11,
characterized in that the computer stores the date 1w
relation to thce omount of the remeining feed present in a
feeding parlour in the memory.

13. A device aAs nlaimed 1n rclaim 12, c¢characterized in
that Lhe calculating device determines the feed balance as
being the difference between said predetacwined amounl of
feed and said totol amount of feed consumed by the animal
reduced hy the amount of remaining fead.

14. A device AaAs alaimed in claim 11, 12 oxr 13,
characterizaed in that tThe computer is provided with a
comparing device for comparing the awounl ol remalning FLfeed

with a minimum threshold value, the computer only contrcoclling
the device Tor supplying feed when the comparison indicates

that the amount oI remaining feed &8 bhelow the minimum
thxeshold value.

15. A device as claimed iu guy oune oL the preceding
claims, characterized in that the device is suitable for
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automatically supplving several sorts of feed to an animal in

a predetermined period.
16. A device as claimed in claim 15, characterized in

that the device is provided with a mixing device for mixing
tha sorts of feed befora said sorts of feed are supplied to
the feedirg parlour.

17. A device as claimed in claim 15, characterized in
that the computer controls the device in such a way that at
least one sort of feed is supplied to the feeding parlour at
lgast substantially separately from the other sorts of faad.
18. A device as claimad in any one of the preceding
claims, characterized in that Tthe device 1s provided with
several rfeeding parlcurs, and in that the computer controls
the device in such a way that feed is first supplied to that
feading Frarlour where an animal has most recently besn
detected by the animal identification means.

19. A device as claimed in any one of the preceding
claims, characterized in that the device is provided with at
least one milking box with a milking robot for automatically
milking a dairy animal, the milking box baing provided with a
feeding station with a feed trough.

20. A devlce as clalmed 1in any one o0of the preceding
claims, characterized in that the device is provided with at
least one feeding column with a feed trough.

21 . A device as claimed in claim 19 or 20,
characterized in that the feeding station respectively the

feeding ¢olumn is suitable rfor automatically supplving at
least two sorts of feed, and in that the device is provided
with parameter measuring means for measuring a momentary
value of & wvariable parameter and for issuing a parameter
value signal To the computer, the computer controlling the
feeding statlion respectively The feeding column by means of a
control signal in such a way that sorts of feed are supplied

in a particular amount and in a particular ratio collectively
respectively as a mixture, the computer being provided with a
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processing device for processing the parameter value signal

into the control signal.
22. A device as claimed in claim 21, characterized in
that the parameter measuring means are selected from +the

group composed of atmospheric—condition measuring means <£for

measuring the atmospheric conditions, a clock for measuring
the point of tTime o©of tThe day, & clock for measuring tThe

period of the year, means for measuring the condition score
of an animal, means for determining per animal the eating

rate per sort of feed, means for measuring per animal the

milk vield, means for measuring the amount of protein and/or
fat and/or minerals and/or aminc acids and the 1like 1in the
milk obtained from that animal, and means for measuring the
amount of a sort of feed consumed by an animal,

23. A device as claimed in any one of the praeceding
claims, characterized in that the device respectively the
feeding station respectively tThe feedling column 1s provided
with a receptacle, the conveying means comprising a first
conveyor for conveying an amount of feed from the hopper to
the receptacle and a second conveyor for conveying the amount

of feed from the receptacle to a feed trough.

24 . A device as claimed in clalim 23, characterized in
that the receptacle is provided with a weighing device for
measuring feed present in the receptacle.

25. A device as claimed in claim 23 or 24,
characterized in that the receptacle has a bottom which 1is

designed t9 be opened.
26. A device as claimed in claim 25, characterized in

that there is provided a control device for controlling the

opening of the bottom of the receptacls.

217 . A device as clalmed in any one of claims 23 through
26, characterized in that the second conveyor 1s a tube-
shapad chute respectively a channel-shaped chute.

28. A device as claimed in any one of the preceding
clalms 23 Through 27, characterized in that the feed trough
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is a feed trough capable of being closed by a closing means,
said control device eBlso being suitable for controlling the
operation of the closing means.

29. A device as claimed in any one of the preceding
claims, characterized in that the predetermined length of the
period is animal~dependent and/or lactation-periocd-dependent

and/or season—dependent and/or weather-dependent.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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