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(57) Abstract

An implement for milking animals comprises a milk box (1) including 2 milking robot (9) for automatically connecting teat cups (11)
to, respectively disconnecting them from the teats of an animal, and for automatically milking this animal. Furthermore there are provided
cleaning means for automatically cleaning the teats of the animal before the teat cups (11) are connected thereto. Also, the implement
comprises means (14, 19) for automatically removing foremilk from the teats of the animal, which are activated before the teat cup (11) is
connected for milking the usable milk of said animal. These automatically controlled tools (14, 19) can be constituted by a second group
of teat cups (14) which can automatically be connected to, respectively disconnected from the teats of an animal, or by the cleaning means
(19) themselves.




AT
AU
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
Cs
Ccz
DE
DK
ES
FI
FR
GA

Codes used to identify States party to the PCT on the front
applications under the PCT.

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d'lIvoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark
Spain

Finland

France

Gabon

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Italy

Japan

Kenya

Kyrgystan
Democratic People's Republic
of Korea
Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia

FOR THE PURPOSES OF INFORMATION ONLY

MR
MW
NE
NL
NO
NZ
PL

RO
RU
SD
SE
St
SK
SN

TG
)

UA
us
vz

pages of pamphlets publishing international

Mauritania
Malawi

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovenia

Slovakia

Senegal

Chad

Togo

Tajikistan

Trinidad and Tobago
Ukraine

United States of America
Uzbekistan

Viet Nam




10

15

20

25

WO 96/13151 PCT/NL95/00356

AN IMPLEMENT FOR MILKING ANIMALS

The invention relates to an implement for milking
animals, such as cows, comprising a milk box including a
milking robot for automatically connecting teat cups to,
respectively disconnecting them from the teats of an animal,
and for automatically milking this animal, and having
cleaning means for automatically cleaning the teats of the
animal before the teat cups are connected thereto.

Such implements are known. However, they often have
the restriction that, in spite of the fact that the teat cups
are connected to cleaned teats, the milk obtained may still
contain contaminations or may be infected somehow, even
though this infection is not such that mastitis or any other
infective disease is diagnosed. In order to obtain, in this
respect, a better guarantee for the milk quality, the above-
defined implement, according to the invention, 1is charac-
terized in that the implement comprises means for
automatically removing foremilk from the teats of the animal,
which are activated before the teat cup 1is connected for
milking the usable milk of said animal. In particular the
foremilk in the teat cavities will rather often be the cause
of the above-mentioned deterioration of the milk quality. The
said means for removing foremilk can be active independently
of the cleaning means and the means for the milking of the
usable milk. For example, the means for removing foremilk may
pe constituted by a second group of teat cups which can
automatically be connected to, respectively disconnected from
the teats of an animal. Although, in that case, the means for
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removing foremilk may be active before the cleaning of the
teats, it is preferred to remove foremilk immediately before
the milking of the usable milk is started.

In an advantageous embodiment from a constructional
point of view, the means for removing foremilk, according to
the invention, are constituted by the cleaning means themsel-
ves. In this case, the cleaning means are preferably active
in a cleaning mode and subsequently in a foremilking mode. In
particular, during a fraction of the time required for
cleaning a teat, foremilk will be removed from this teat. For
example, when a teat has been cleaned for about 30 seconds,
immediately thereafter foremilk can be removed for a few
seconds, i.e. by means of the same cleaning means.

In a first embodiment according to the invention,
the cleaning means comprise two rotating elements having a
circular cross-section, while, in order to be able to pass
from the cleaning mode to the foremilking mode, the distance
between these elements is adjustable and/or the two elements
are movable in height. In particular the distance between the
cleaning elements will be adjustable, when at least one of
these elements is capable of being driven eccentrically.

In a second embodiment according to the invention,
the cleaning means comprise two rotating elements, while, in
order to be able to pass from the cleaning mode to the
foremilking mode, at least one of these elements is deform-
able and/or these elements can be brought in a different
position and/or in a different condition of movement in
relation to each other. Also in this embodiment it will be
possible, when passing from the cleaning mode to the
foremilking mode, to make the distance between the cleaning
elements adjustable and/or to make the two cleaning elements
movable in height. In particular, one of the rotating
elements can be deformable in such a way that at its circum-
ference one or a plurality of bulges or recesses can be
applied for the purpose of removing foremilk. In this second
embodiment it is also possible that at least one of the
rotating elements has an unround shape. In that case, in
particular, at least one of the rotating elements can be
provided at its circumference with one or a plurality of
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bulges.

According to an other aspect of the invention, the
speed at which the rotating elements are driven and/or the
reciprocating motion and/or the eccentric motion of the
element or elements can be such that a pulsatory action can
be effected on a teat, i.e. with a pulsation frequency which
is attuned to the removing of foremilk.

In a third embodiment according to the invention,
the cleaning means comprise a rotating element constituted by
a central shaft or roller, about which and parallel to which
there are arranged a number of satellite rollers. In the
foremilking mode, the satellite rollers can be freely
rotatable about their own longitudinal axis and, in the
cleaning mode, they can be fixed in relation to the central
shaft or roller. Depending on the number of satellite
rollers, the speed at which the rotating elements are driven
can again be such that a pulsatory action can be effected on
a teat, i.e. with a pulsation frequency which is attuned to
the removing of foremilk.

Both individually and in combination with the
aforementioned second or third embodiment, the cleaning means
can comprise two rotating elements which are, in relation to
each other, adjustable in phase in their direction of
rotation, provided that both rotating elements do not have a
circular cross-section. This adjustability in phase can
depend on the relevant animal.

Also both individually and in combination with any
one of the preceding embodiments, the cleaning means can
comprise two rotating elements, of which the number of
revolutions and/or the mutual distance and/or the extent to
which the mutual distance varies on rotation of the elements
are adjustable. The number of revolutions, the adjustability
of the distance or the adjustability of the extent to which
t+he mutual distance varies on rotation of the elements, can
also here again depend on the relevant animal.

According to a further aspect of the invention, the
rotating elements in the aforesaid embodiments can be
rotatable about a substantially horizontal shaft in a frame
which is movable in the longitudinal direction of the room in
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which the animal to be milked is standing, as well as in a
transverse direction and in an upward direction. During a
downward motion of the rotating elements, foremilk can be
removed.

According to a still further aspect of the inven-
tion, a sensor can be provided to detect whether of not
foremilk has been removed. This sensor can be located in the
same frame, in which the rotating elements are arranged. In a
particular embodiment, the sensor is sensitive to
temperature. The application of such a sensor enables the
removal of foremilk during a fixed time from the moment when
foremilk has been detected by the sensor. When the
foremilking has started, but after a certain time, e.g. after
from three to six seconds, still no foremilk has been
detected, the pressure to be exercised on the teats by the
means for removing foremilk can be increased. Furthermore,
means can be provided to check the foremilk collected, e.g.
on colour, electric conducivity, filter resistance, etc.,
and, depending on the results of this check, to determine the
time during which foremilk is removed. The time during which
foremilk is removed can again depend on the relative animal.
In particular, this time can depend on the time elapsed since
the previous milking run of the animal.

Then the foremilk can be discharged to a separate
tank.

For a better understanding of the invention and to
show how the same may be carried into effect, reference will
now be made, by way of example, to the accompanying drawings,
in which:

Figure 1 shows a first embodiment of the implement
according to the invention, in which embodiment, the means
for removing foremilk are constituted by a second group of
teat cups arranged next to the group of teat cups already
present for the milking proper of the animal;

Figure 2 shows a second embodiment of the implement
according to the invention, in which embodiment, the means
for removing foremilk are constituted by the cleaning means
for cleaning the teats;

Figure 3 shows the cleaning means active in a
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cleaning mode and subsequently active in a foremilking mode
of the implement represented in Figure 2;

Figure 4A and 4B show a first embodiment of the
cleaning means, in which these means comprise two rotating
elements having a circular cross-section; in Figure 4A the
cleaning means are represented in the foremilking mode, and
in Figure 4B in the cleaning mode;

Figure 5 shows the cleaning means constituted by
two rotating elements which have a circular cross—-section and
are both capable of being driven eccentrically;

Figure 6A and 6B show a roller for the cleaning
means, which roller is deformable; in Figure 6A the roller is
represented in the cleaning mode, and in Figure 6B in the
foremilking mode;

Figure 7A and 7B show an other type of roller for
the cleaning means, which roller is deformable as well; in
Figure 7A the roller is represented in the cleaning mode, and
in Figure 7B in the foremilking mode;

Figure 8A and 8B show different cleaning means, the
two rotating elements having an unround shape; in Figure 8A
the cleaning means are represented in the cleaning mode, and
in Figure 8B in the foremilking mode;

Figure 9 shows further cleaning means, the two
rotating elements comprising four bulges;

Figure 10A, 10B and 10C show the cleaning means of
which the rotating elements have three bulges; in Figure 10A
the cleaning means are represented in the foremilking mode,
Figure 10B shows one of the cleaning rollers moved in phase
in relation to the position shown in Figure 10A in order to
effect that the foremilking is made more powerfully, and in
Figure 10C the cleaning mode is represented, and

Figure 11 shows an embodiment of the cleaning
means, of which the rotating elements are composed of a
central shaft or roller, about which and parallel to which
satellite rollers are arranged.

In the embodiment shown in Figure 1, the implement
for milking animals, such as cows, comprises a milk box 1,
which is confined by a railing 2 and two doors 3 and 4.
Through the entrance door 3 an animal can enter the milk box,
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while the animal can leave the milk box through the exit door
4. Furthermore, the milk box 1 comprises an automatic feeding
system 5 including a feed trough 6. Near the feed trough 6,
there is arranged a (non-shown) sensor, which is able to
cooperate with a transponder 7 and is fitted on the collar 8
of the animal. This sensor is connected to a (non-shown)
computer system and together with the transponder 7
constitutes a known per se animal identification system. By
means of this animal identification system, animals entering
the milk box are identified. After the animal’s iden-
tification in the milk box, the data known of the relevant
animal in the computer are accessible. This file contains the
data in respect of the feeding and other data relevant for
the milking of the animal. Among these data there are also
those concerning the position of the teats of the animal in
relation to a certain reference point. Partly on the basis of
these data, a milking cluster can be positioned under the
udder of the animal. Furthermore the implement is provided
with a milking robot 9, which is indicated only schematically
in Figure 1. This milking robot comprises a robot arm 10, on
the end of which are arranged teat cups 11 and a detector 12,
preferably a laser detector. The robot arm 10 is pivotable
about the shaft 13 in such a way that the robot arm, which in
a condition of rest is arranged outside the milk box, can be
pivoted under the udder of the animal; to this effect the
robot arm, of course, has to be movable in the longitudinal
direction in such a way that it can be positioned under the
udder through between a foreleg and a hindleg. Apart from
being movable in the longitudinal direction of the milk box,
the robot arm 10 is also movable in a transverse and an
upward direction. When the robot arm 10, inter alia with the
aid of the animal identification data, has been positioned
under the udder, the position of the teats can be kept up ac-
curately by means of the laser detector 12 and the cups 11
can subsequently be connected. Then, the milking proper can
be started.

However, in practice it is often desirable, and
sometimes even prescribed, that, before the milking proper
takes place, foremilk is removed. This foremilk may rather
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often have a negative influence on the quality of the milk;
in particular the foremilk in the teat cavity may contain
contaminations or be infected somehow. Therefore, the
implement according to the invention is provided with
automatically controlled means for removing foremilk before
the teat cups for the milking proper of the animal are
connected. Consequently, the foremilk can be collected
separately from the further milk. In the embodiment
represented in Figure 1, these automatically controlled means
are constituted by a second group of teat cups 14, which teat
cups 14 can be connected to the teats of an animal in the
same way as in the case of the teat cups 11 on the robot arm
10. To that end, in the embodiment represented in Figure 1
there is provided a further robot arm 15, which can be
pivoted about the shaft 16 under the udder of the animal; of
course, also here the robot arm 15 is movable in the lon-
gitudinal direction of the milk box in such a way that it can
be pivoted between a foreleg and a hindleg. At the end of the
robot arm 15 there is arranged the second group of teat cups
14, while furthermore an individual detector 17, preferably a
laser detector, may be disposed. Instead of an individual
detector on the robot arms 10 and 15, it is also possible to
arrange, apart from these two robot arms, a detector which is
pivotable under the animal on a separate arm. Like in the
case of the robot arm 10, also the robot arm 15 will be
movable, besides in the longitudinal direction of the milk
box, also in a transverse direction and in an upward direc-
tion. The foremilk obtained with the aid of the second group
of teat cups can be stored separately in a tank 18.

As prior to the milking proper of the animal not
only foremilk has to be removed, but also the udder or at
least the teats of the animal have to be cleaned, the means
for removing foremilk can also be constituted by the cleaning
means 19 used therefor. This situation is indicated in the
embodiment represented in Figure 2. The cleaning means 19 are
constituted in this case by a pair of motor-driven cleaning
rollers 20. The teats to be cleaned can be drawn between the
two rollers 20 and be cleaned by the rotating motion thereof.
The cleaning rollers are defined further in Figure 3.
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Besides, they have been described in full detail in European
patent application No. 0 476 771. In the embodiment
represented in Figure 2, the cleaning rollers 20, as well as
the motor 21 driving same, are disposed near the end of a
robot arm 22. Also this robot arm 22 is movable in the
longitudinal direction of the milk box, as well as in a
transverse direction and in an upward direction. Furthermore,
the robot arm is also pivotable about a vertical shaft 23.

In addition to the cleaning of the teats, also the
removing of foremilk can be realized with the aid of the two
cleaning rollers 20. Consequently, the cleaning means 19 can
be active in a cleaning mode, as well as in a foremilking
mode, the foremilking mode becoming preferably operative
after the cleaning mode and then often only during a fraction
of the time required for the cleaning of the teat. There has
to be a facility to collect the foremilk removed by means of
the cleaning means 19. To that end, a receiver 24 is arranged
under the cleaning rollers 20 and the removed foremilk is
guided, through a line 25, to the tank 18 disposed for the
purpose.

On the side in the lower part of the receiver 24
there 1is disposed a sensor 26 to detect whether of not
foremilk has been removed. The removed foremilk runs in
squirts along the front of the sensor 26. When the sensor is
composed of a lamp and a photoelectric cell, the foremilk can
be detected by light absorption. The sensor can also be
placed in the immediate vicinity of the end of a teat, so
that the presence of foremilk can be established by means of
a temperature measurement. From the moment when foremilk is
detected by the sensor 26, foremilk can be removed for a
fixed time. In principle, this time will be chosen in such a
way that only a few squirts of foremilk, according to the
volume of the teat cavity, are removed. When the foremilking
has started, but after a certain time, e.g. after from three
to six seconds, still no foremilk has been detected, the
foremilking can be intensified, i.e. the pressure to be
exercised on the teats by the means for removing foremilk can
be increased. The time during which foremilk is removed can
be adjusted for the separate animals individually. Further-
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more, this time can depend on the time elapsed since the
previous milking run of the animal. When foremilk has been
collected in the receiver 24, it can first be examined prior
to being transported through the line 25 to the tank 18. The
means provided to check the foremilk collected may react e.g.
to the colour, the electric conductivity, the filter resist-
ance, etc. of the foremilk. When the system reacts suf-
ficiently prompt, depending on the results of this check, the
time during which foremilk is removed can be adjusted.

Figures 4A and 4B show the cleaning means 19 for a
first embodiment. In Figure 4A the cleaning means 19 are
represented in the foremilking mode, and in Figure 4B in the
cleaning mode. The cleaning means 19 comprise two cleaning
rollers 20 having a circular cross-section. In the longi-
tudinal direction, these rollers 20 extend accordion-like, as
indicated in Figure 3, so that the teats drawn between the
rollers 20 will come into contact therewith as much as
possible. The direction of rotation of the rollers 20 is such
that they move along the teat from top to bottom. 1In this
way, both the teat is drawn between the rollers and dirt is
discharged downwards. If required, the rollers may be mois-
tened, e.g. from the inside by a supply of water through a
tube which is concentric with the drive shaft of the rollers.
In the foremilking mode, the distance between the two rollers
is smaller than in the cleaning mode. Because of this, the
pressure exercised on the teats is greater in the foremilking
mode. The rotating motion of the rollers can furthermore be
combined with a motion in vertical direction downwards, which
downward motion of the cleaning means will be such that only
a few squirts of foremilk will be removed from the teat. In
the cleaning mode represented in Figure 4B, the distance
between the rollers is somewhat increased, due to which the
pressure of the cleaning rollers on the teat is somewhat
reduced and the teat can be cleaned without milk being
removed.

Although, in the embodiment shown in Figure 5, the
two rotating elements 27 have a circular cross-section, they
are capable of being driven eccentrically. Also in this em-
bodiment, the direction of rotation of the rollers is such
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that they move downwards along the teat. Furthermore, because
of the possibility of eccentric driving, a variable pressure
can be exercised on the teat. By the eccentric motion,
therefore, a pulsatory action is effected on a teat, while
the pulsation frequency can be attuned to the removing of
foremilk. Due to a greater distance between the two rollers
27, possibly combined with a movability in height of the
cleaning means 19, the rollers 27 in this configuration can
be adjusted for the cleaning mode. Besides, a more or less
similar action can also be obtained by fitting the drive
shaft in the middle of the rollers and by subsequently
driving the shaft eccentrically.

In Figures 6A and 6B there is shown one individual
roller 28 of a pair of rollers for the cleaning means 19. In
Figure 6A the roller 28 is represented in the cleaning mode
and in Figure 6B in the foremilking mode. In this embodiment,
the roller 28 is deformable. This deformability can be
effected by pressing air into the inside of the roller and by
making on the inside a number of perforations, through which
the air can exert a force in radial outward direction on the
material enveloping the roller 28. Due to this deformability,
the roller 28 can be given an unround shape in the
foremilking mode, so that, when driving the roller 28, again
a pulsatory action is effected on the teat, the pulsating
frequency of which again can be attuned to the removal of
foremilk. Although, when applying in the cleaning means a
roller of the type shown, the distance between the rollers
can remain constant and it not being necessary per se that
the cleaning means are movable in the vertical direction,
this adjustability of distance and of movability in height
can be combined with the deformability of the roller, which
can be important when the deformability of the roller is only
very restricted. '

In Figures 7A and 7B there is represented an other
embodiment of a roller 29 for the cleaning means 19. Also
in this case, the roller is deformable; this time, however,
because air is drained off from the inside of the roller 29,
which gives it an unround shape. In this embodiment, the
distance between the rollers will have to be adjustable in

10
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order to ensure that, when a roller is deformed, nevertheless
a greater pressure is exercised on the teat, which is re-
quired for the removing of foremilk. Also in this case, the
unround shape will effect a pulsatory action on the teat.
Both in the embodiment shown by Figures 6A and 6B and in that
of Figures 7A and 7B, one roller as well as both rollers can
be deformable.

In the embodiment of the cleaning means 19 shown in
Figures 8A and 8B, the cleaning rollers 30 have an unround
shape, in particular an ellipse-like shape. In Figure 8A the
cleaning means 19 are shown in the foremilking mode and in
Figure 8B in the cleaning mode. In the cleaning mode, the
rollers are shifted 90° in phase in relation to the position
taken up by the rollers relative to each other in the
foremilking mode. Also in this embodiment, in the foremilking
mode, a pulsatory action is effected on the teat, while the
pulsation frequency can again be attuned to the removing of
foremilk. For removing foremilk, the motion of the rollers 30
can also here again be combined with a motion in height of
the cleaning means 19. Due to the fact that in the cleaning
mode the rollers 30 are shifted in phase relative to each
other, also in this situation a pulsatory action is effected
on the teat, but less intensively and to such an extent that
no foremilk is removed and the teats are only cleaned.

In Figure 9 there is represented an embodiment of
the cleaning means 19, in which embodiment the cleaning
rollers 31, according to the accordion-like extension of the
rollers as shown in Figure 3, have, a number of times subse-
quently, a circular cross-section and, thereafter, a cross-
section with four bulges. In the represented position of the
rollers 31 relative to each other, the cleaning means 19 are
in the foremilking mode, while, also here, by shifting one of
the rollers 45° in phase in relation to the other one, the
cleaning means 19 can be active in the cleaning mode.

In Figures 10A, 10B and 10C there is represented a
further embodiment of the cleaning means 19, in which em-
podiment the cleaning rollers 32, according to the accordion-
like extension as shown in Figure 3, have, a number of times
subsequently, a circular cross-section and, thereafter, a

11
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cross-section with three bulges. In Figure 10A the rollers 32
are represented in the foremilking mode, while again a
pulsatory action is effected on the teats. When the force
exerted on the teats is not sufficient to enable the removing
of foremilk, the distance between the rollers 32 can be
reduced somewhat, so that a greater force is exerted on the
teats. This situation is shown in Figure 10B. In Figure 10C,
one roller is shifted 60° in phase relative to the other one,
at least in comparison with the position of the rollers in
the foremilking mode. In the position represented in Figure
10C, the cleaning means 19 are in the cleaning mode.

In the embodiment of the cleaning means 19 shown in
Figure 11, the rollers 33 are composed of a central shaft or
roller 34, around which there are arranged three satellite
rollers 35. In the cleaning mode, the satellite rollers 35
can be fixed relative to the axis or roller 34, so that upon
rotation of the roller 33, possibly in combination with a
downward motion of the satellite rollers, the latter rollers
are moved along the teats in a downward direction, so that a
cleaning action is effected on the teats. When the satellite
rollers 35 are freely rotatable relative to the axis or
roller 34, the rotation of the roller 33 will only effect a
pulsatory action on the teat, which, possibly by adjusting
the mutual distance between the satellite rollers, is such
that foremilk can be removed.

In any design of the rollers, the distance between
the rollers should preferably always be adjustable, and the
cleaning means always be movable in height, so that in all
cases the pressure exercised on the teats by the rollers,
whether they are circular or have an unround shape or are
shiftable in phase relative to each other or are deformable,
can always be adjusted in such a way that foremilk can be
removed. '

12
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CLAIMS

1. An implement for milking animals, such as cows,
comprising a milk box (1) including a milking robot (9) for
automatically connecting teat cups (11) to, respectively
disconnecting them from the teats of an animal, and for
automatically milking this animal, and having cleaning means
for automatically cleaning the teats of the animal before the
teat cups (1l1) are connected thereto, characterized in that
the implement comprises means (14, 19) for automatically
removing foremilk from the teats of the animal, which are
activated before the teat cup (1l1) is connected for milking
the usable milk of said animal.

2. An implement as claimed in claim 1, characterized
in that the means for removing foremilk are constituted by a
second group of teat cups (14) which can automatically be
connected to, respectively disconnected from the teats of an
animal.

3. An implement as claimed in claim 1, characterized
in that the means for removing foremilk are constituted by
the cleaning means (19).

4. An implement as claimed in claim 3, characterized
in that the cleaning means (19) are active in a cleaning mode
and subsequently in a foremilking mode.

5. An implement as claimed in claim 3, characterized
in that during a fraction of the time required for cleaning a
teat, foremilk is removed from this teat.

6. An implement as claimed in claim 4 or 5, charac-
terized in that the cleaning means (19) comprise two rotating
elements (20) having a circular cross-section, while, in
order to be able to pass from the cleaning mode to the
foremilking mode, the distance between these elements (20) is
adjustable and/or the two elements (20) are movable in
height.

7. An implement as claimed in claim 6, characterized
in that at least one of the rotating elements (20) is capable
of being driven eccentrically.

8. An implement as claimed in claim 4 or 5, charac-
terized in that the cleaning means (19) comprise two rotating

13
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elements (20), while, in order to be able to pass from the
cleaning mode to the foremilking mode, at least one of these
elements (28, 29) is deformable and/or these elements (20,
27, 30, 31, 32, 33) can be brought in a different position
and/or in a different condition of movement in relation to
each other.

9. An implement as claimed in claim 8, characterized
in that, in order to be able to pass from the cleaning mode
to the foremilking mode, also the distance between these
elements (20, 27-33) is adjustable and/or these elements (20,
27-33) are movable in height.

10. An implement as claimed in claim 8 or 9, charac-
terized in that at least one of the rotating elements (28,
29) can be deformed in such a way that at its circumference
one or a plurality of bulges or recesses can be applied for
the purpose of removing foremilk.

11. An implement as claimed in claim 8 or 9, charac-
terized in that at least one of the rotating elements (30-33)
has an unround shape.

12. An implement as claimed in claim 11, characterized
in that at least one of the rotating elements (30-32) has at
its circumference one or a plurality of bulges.

13. An implement as claimed in any one of claims 6 to
12, characterized in that the speed at which the rotating
elements (20, 27-33) are driven and/or the reciprocating
motion and/or the eccentric motion of the element or elements
is such that a pulsatory action can be effected on a teat,
i.e. with a pulsation frequency which is attuned to the
removing of foremilk.

14. An implement as claimed in any one of claims 4 or
5, characterized in that a rotating element (33) is composed
of a central shaft or roller (34), about which and parallel
to which there are arranged a number of satellite rollers
(35).

15. An implement as claimed in claim 14, characterized
in that, in the foremilking mode, the satellite rollers (35)
are freely rotatable about their own longitudinal axis and,
in the cleaning mode, they are fixed in relation to the
central shaft or roller (34).
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16. An implement as claimed in the claims 14 or 15,
characterized in that the speed at which the rotating
elements (33) are driven, depending on the number of satel-
lite rollers (35), is such that a pulsatory action can be
effected on a teat, i.e. with a pulsation frequency which is
attuned to the removing of foremilk.

17. An implement as claimed in any one of claims 4 to
16, characterized in that the cleaning means (19) comprise
two rotating elements (30-33) which are, in relation to each
other, adjustable in phase in their direction of rotation,
provided that both rotating elements do not have a circular
cross-section.

18. An implement as claimed in claim 17, characterized
in that the adjustability in phase depends on the relevant
animal.

19. An implement as claimed in any one of the claims 4
to 18, characterized in that the cleaning means (19) comprise
two rotating elements (20, 27-33), of which the number of
revolutions and/or the mutual distance and/or the extent to
which the mutual distance varies on rotation of the elements
are adjustable.

20. An implement as claimed in claim 19, characterized
in that the number of revolutions, the adjustability of the
distance or the adjustability of the extent to which the
mutual distance varies on rotation of the elements depends on
the relevant animal.

21. An implement as claimed in any one of claims 4 to
20, characterized in that the rotating elements (20, 27-33)
are rotatable about a substantially horizontal shaft in a
frame which is movable in the longitudinal direction of the
room in which the animal to be milked is standing, as well as
in a transverse direction and in an upward direction.

22. An implement as claimed in claim 21, characterized
in that during a downward motion of the rotating elements
(20, 27-33) foremilk is removed.

23. An implement as claimed in any one of the preceding
claims, characterized in that there is provided a sensor (26)
to detect whether or not foremilk has been removed.

24. An implement as claimed in claim 23, characterized
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in that the sensor (26) is located in the same frame, in
which the rotating elements (20, 27-33) are arranged.

25, An implement as claimed in claim 23 or 24, charac-
terized in that the sensor (26) is sensitive to temperature.
26. An implement as claimed in any one of claims 23 to
25, characterized in that foremilk is removed during a fixed
time from the moment when foremilk is detected by the sensor
(26).

27. An implement as claimed in any one of the claims 23
to 26, characterized in that, when the removing of foremilk
has started, but after a certain time, e.g. after from three
to six seconds, still no foremilk has been detected, the
pressure to be exercised on the teats by the means for
removing foremilk can be increased.

28. An implement as claimed in any one of claims 23 to
27, characterized in that there are provided means to check
the foremilk collected, e.g. on colour, electric conduc-
tivity, filter resistance, etc., and, depending on the
results of this check, to determine the time during which
foremilk is removed.

29. An implement as claimed in any one of the preceding
claims, characterized in that the time during which foremilk
is removed depends on the relative animal.

30. An implement as claimed in claim 29, characterized
in that the time during which foremilk is removed depends on
the time elapsed since the previous milking run of the
animal.

31. An implement as claimed in any one of the preceding
claims, characterized in that the foremilk is discharged to a
separate tank (18).
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