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(57) Abstract

A teat cup (2) for milking a teat 
of an animal to be milked is designed 
such that at least part of its length is 
flexible and/or deformable. As a result 
thereof the teat cup (2) can be stored 
compactly before and after milking. 
Further the end of the teat cup can be 
bent from the vertical working posi­
tion, so that the risk of dirt and con­
taminations penetrating into the teat 
cup is reduced.
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A TEAT CUP AND A MILKING ROBOT COMPRISING SAME

The invention relates to a teat cup as described in 
the preamble of claim 1. The invention further relates to a 
milking robot comprising such a teat cup.

The known teat cups are substantially cylindrical 
and have an opening at their upper sides. In general they can 
be positioned vertically, e.g. on the robot arm of a milking 
robot. This has inter alia the disadvantage that before and 
after milking dirt and contaminations may penetrate into the 
teat cup from above, so that the necessary hygiene cannot be 
guaranteed. Besides, such teat cups take up much space.

The invention aims at obviating the above-mentioned 
drawbacks and at providing an improved teat cup. According to 
the invention this is achieved by the measures mentioned in 
the characterizing part of claim 1. The teat cup being 
designed as a flexible and/or deformable one, it can be 
stored compactly before and after milking. Further the end of 
the teat cup can be bent from the vertical working position, 
so that the risk of dirt and contaminations penetrating into 
the teat cup is reduced.

In accordance with an inventive feature, the teat 
cup is designed in such a manner that one end of the teat cup 
can be bent in the direction of the other end. According to a 
further inventive feature, the teat cup is provided with 
means for bending one end of the teat cup in the direction of 
the other end. According to again another inventive feature, 
the bending means comprise a pulling element, such as a cord, 
that is fastened to the lateral side of the teat cup at the 
upper part thereof and extends downwardly along the teat cup. 
According to still another inventive feature, the pulling
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element extends partially through a guide element.

According to a further inventive feature, one end 
of the teat cup can be bent in the direction of the other end 
to that degree that a central axis of one end encloses an 
angle of not more than 90° with a central axis of the other 
end. This has the advantage that the height of the teat cup 
can be reduced.

In accordance with another inventive feature, the 
teat cup is provided with means for bending the teat cup back 
into its substantially straight shape. According to still 
another inventive feature, the teat cup is designed in such a 
manner that it is inclined to assume its substantially 
straight shape in the unloaded condition, so that bending 
back means are superfluous.

According to again another inventive feature, the 
flexible and/or deformable portion of the teat cup comprises 
a spring. Accordingly a cheap embodiment is realized in a 
simple manner. Moreover, the spring may facilitate the puls­
ating movement carried out by the liner of the teat cup 
during milking, so that the liner will wear less quickly. 
According to a further inventive feature, the spring is 
constituted by a prestressed compression spring. This has the 
advantage that the prestressed compression spring makes it 
possible for the liner of the teat cup to remain stressed for 
a longer period of time and to slacken less quickly, which 
influences the life of the teat cup in a positive manner.

In accordance with a further inventive feature, the 
spring is vulcanized. According to again another inventive 
feature, the spring is disposed in a prestressed casing.

According to a still further inventive feature, the 
flexible and/or deformable portion of the teat cup comprises 
a number of substantially ring-shaped elements that are 
interconnected in a hinging or flexible manner.

According to again another inventive feature, the 
teat cup and/or the robot arm are/is provided with means for 
positioning the teat cup on the robot arm, the positioning 
means being designed in such a manner that with the aid of 
the bending means the teat cup can be given a fixed, 
predetermined orientation relative to the robot arm. If
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necessary, the positioned teat cup can then be rotated into 
the desired position.

In accordance with the invention the teat cup can 
be applied in a very advantageous manner in an automatic 
milking implement or milking robot. With such a milking robot 
having at least one robot arm provided with at least one teat 
cup, according to the invention the upper end of the teat cup 
can be bent into a position in which it is orientated 
horizontally or downwardly. In this manner dirt is prevented 
from penetrating into the teat cup from above. Moreover, the 
teat cup has a small height in this position.

According to an inventive feature, the teat cup 
and/or the robot arm are/is provided with means for 
positioning the teat cup on the robot arm, the positioning 
means being designed in such a manner that, when being 
positioned, the teat cup is given automatically a fixed, 
predetermined orientation relative to the robot arm. Accord­
ing to again another inventive feature, the positioning means 
comprise a protrusion and a recess cooperating therewith. 
According to a still further inventive feature, the 
protrusion and the recess have the shape of half an egg (in 
longitudinal cross-section).

The invention will now be explained in further 
detail with reference to the accompanying drawings.

Figure 1 is a schematic plan view of an end of a 
robot arm of a milking robot provided with teat cups accord­
ing to the invention;

Figure 2 is a schematic side view of the milking 
robot of Figure 1;

Figure 3 is a schematic side view of a teat cup;
Figure 4 is a further schematic side view of the 

teat cup of Figure 3;

embodiment of the teat cup.
Figures 1 and 2 show a schematic plan view, a

schematic side view, respectively, of an end of a robot arm 1

Figure 5 is a schematic, partial longitudinal
cross-section of the teat cup of Figure 4 taken on the line
V - V, and

Figure 6 is a schematic side view of another



WO 99/56528 PCT/NL99/00279

5

10

15

20

25

30

35

4
of a milking robot provided with teat cups 2 according to the 
invention. The robot arm 1 is provided with four teat cups 2 
for receiving and conveying the milk yielded, said teat cups 
2 being provided internally with a rubber liner known per se, 
which liner is connected at its upper side with the teat cup 
2 via a mouthpiece 3 (see also Figure 5). Each teat cup 2 is 
connected to a milk line 4 in which there is a permanently 
prevailing vacuum. Via the vacuum line 4 milk is discharged 
from the teat cup 2 for the purpose of being processed 
further. To each teat cup 2 there is also connected a pulse 
tube 5 which is adapted to realize changes in pressure in the 
space between the outer wall of the teat cup 2 and the liner, 
which changes in pressure cause the flexible, deformable 
liner to be alternately squeezed in a release phase and 
reopened in a subsequent suction phase during milking.

By means of a protrusion 6 fitting in a correspond­
ing recess and cooperating therewith, each teat cup 2 is 
positioned at its lower side on a milking cluster or, as 
shown, on the robot arm 1. Of course, the protrusion 6 may 
also be arranged on the robot arm 1, the corresponding recess 
being provided at the lower side of the teat cup 2. With the 
aid of a cord 7 passed through the robot arm 1 the teat cup 2 
is connected with the robot arm 1. After milking the teat cup 
2 can be pulled back via the cord 7 to the robot arm 1 and be 
positioned there with the aid of the protrusion 6 and the 
recess corresponding therewith.

The protrusion 6 and the recess are preferably 
designed in such a manner that, upon positioning of the teat 
cup 2, when the cord 7 pulls the protrusion 6 against the 
recess, the teat cup 2 obtains automatically a fixed, 
predetermined orientation relative to the robot arm 1. This 
may be achieved by a plurality of embodiments; for example, 
the protrusion 6 and the recess may have the shape of half an 
egg (in longitudinal cross-section). The predetermined 
orientation is relevant in relation to the means for bending 
the teat cup 2, which means will be described in the fol­
lowing .

Furthermore the robot arm 1 is provided with means 
8 known per se for detecting the teats of an animal to be
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milked, and with non-shown control means. The detection means 
comprise e.g. a laser and suitable sensors.

According to the invention, the teat cups 2 are 
designed such that at least part of their length is flexible 
and/or deformable. As a result thereof they can be bent 
downwards from their vertical working position (see Figure 2) 
as indicated by dashed lines in Figures 1 and 2. As shown, 
the upper end of the teat cup 2 is bent in the direction of 
the lower end.

The teat cup 2 is preferably provided with means 9 
for bending one end of the teat cup in the direction of the 
other end. These means may be designed in various manners and 
comprise in the embodiment shown a cord that is fastened to 
the lateral side of the teat cup at the upper part thereof 
and extends downwardly into the robot arm 1. The cord 9 
extends partially through a guide element 10. By pulling the 
cord 9 the teat cup 2 can be bent. In a further, non-shown 
embodiment the cords 7 and 9 can be combined so as to form 
one single cord by means of which both the positioning of the 
teat cup 2 on the robot arm 1 and the subsequent bending of 
the positioned teat cup 2 can be carried out.

In accordance with a further embodiment, the teat 
cup 2 and/or the robot arm 1 are provided with means 6, 7 for 
positioning the teat cup 2 on the robot arm 1, the 
positioning means 6, 7 being designed in such a manner that, 
after the teat cup 2 has been positioned, said teat cup 2 can 
be given a fixed, predetermined orientation relative to the 
robot arm 1 with the aid of the bending means 9. For example, 
the protrusion 6 and the corresponding recess may be designed 
as conical ones. In this situation the positioned teat cup 2 
can be rotated, if necessary, into the desired position by 
means of the cord 9.

This is shown more clearly yet in Figure 3 which is 
a schematic side view of the teat cup 2. By means of dashed 
lines the vertical working position is indicated. One end of 
the teat cup 2 can be bent in the direction of the other end 
to that degree that a central axis of one end encloses an 
angle of not more than 90° with a central axis of the other 
end. In this situation the lower end of the teat cup 2 is
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positioned substantially vertically on the robot arm 1 and 
the upper end is orientated horizontally or downwardly. 
Figure 4 shows a further schematic side view of the teat cup 
2 of Figure 3.

The teat cup 2 may be provided with non-shown means 
for bending the teat cup 2 back into its substantially 
straight shape. The teat cup 2 may also be designed in such a 
manner that it is inclined to reassume its substantially 
straight shape in the unloaded condition. For example, the 
flexible portion of the teat cup 2 may rebound as soon as the 
cord 9 is released.

Figure 5 shows a schematic, partial longitudinal 
cross-section of the teat cup 2 taken on the line V - V in 
Figure 4. At the level of the guide element 10, the teat cup 
2 with the liner 11 comprises a rigid metal portion and 
thereabove a flexible and/or deformable portion (extending as 
far as the mouthpiece 3). In the embodiment shown this is 
achieved in that the flexible, deformable portion of the teat 
cup 2 comprises a spring 12 which is vulcanized. This is a 
cheap but efficient embodiment. During milking the liner 11 
of the teat cup 2 carries out a pulsating movement. The 
spring 12 ensures that this movement can be made without 
hardly any stretching of the liner 11 in longitudinal direc­
tion. As a result thereof the liner 11 will wear less quick­
ly.

The spring 12 is preferably constituted by a 
prestressed compression spring to be disposed in a 
prestressed casing. This makes it possible for the liner 11 
to remain stressed for a longer period of time and to slacken 
less quickly, which influences the life of the teat cup 2 in 
a positive manner.

Figure 6 is a schematic side view of another 
embodiment of the teat cup. The flexible and/or deformable 
portion of the teat cup 2 comprises a number of substantially 
ring-shaped elements 13 that are interconnected in a hinging 
or flexible manner. In the embodiment shown the ring-shaped 
elements 13 are interconnected in a hinging manner and 
designed in such a manner that at the side of the bending 
means 9 there will be some clearance between the elements 13
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when the teat cup 2 is in the vertical working position. This 
clearance is bridged by resilient intermediate elements 14 
which are each time connected with two of the elements 13.
When bending the teat cup 2 by means of the bending means 9,

5 the resilient intermediate elements 14 are pressed, so that
the ring-shaped elements 13 can turn over.
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CLAIMS

1. A teat cup for milking a teat of an animal to be 
milked, characterized in that the teat cup (2) is designed 
such that at least part of its length is flexible and/or 
deformable.
2. A teat cup as claimed in claim 1, characterized in 
that the teat cup (2) is designed in such a manner that one 
end of the teat cup can be bent in the direction of the other 
end.
3. A teat cup as claimed in claim 1 or 2, charac­
terized in that the teat cup (2) is provided with means (9) 
for bending one end of the teat cup in the direction of the 
other end.
4. A teat cup as claimed in claim 3, characterized in 
that the bending means (9) comprise a pulling element, such 
as a cord, that is fastened to the lateral side of the teat 
cup (2) at the upper part thereof and extends downwardly 
along the teat cup (2).
5. A teat cup as claimed in claim 4, characterized in 
that the pulling element (9) extends partially through a 
guide element (10).
6. A teat cup as claimed in any one of claims 2-5, 
characterized in that one end of the teat cup (2) can be bent 
in the direction of the other end to that degree that a 
central axis of one end encloses an angle of not more than 
90° with a central axis of the other end.
7. A teat cup as claimed in any one of claims 2-6, 
characterized in that the teat cup (2) is provided with means 
for bending the teat cup (2) back into its substantially 
straight shape.
8. A teat cup as claimed in any one of claims 2-7, 
characterized in that the teat cup (2) is designed in such a 
manner that it is inclined to assume its substantially 
straight shape in the unloaded condition.
9. A teat cup as claimed in any one of claims 1-8, 
characterized in that the flexible and/or deformable portion 
of the teat cup (2) comprises a spring (12).
10. A teat cup as claimed in claim 9, characterized in
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that the spring (12) is constituted by a prestressed compres­
sion spring.
11. A teat cup as claimed in any one of claims 9 and
10, characterized in that the spring (12) is vulcanized.
12. A teat cup as claimed in any one of claims 9 - 11, 
characterized in that the spring (12) is disposed in a 
prestressed casing.
13. A teat cup as claimed in any one of claims 1-8, 
characterized in that the flexible and/or deformable portion 
of the teat cup (2) comprises a number of substantially ring- 
shaped elements (13) that are interconnected in a hinging or 
flexible manner.
14. A milking robot having at least one robot arm 
provided with at least one teat cup as claimed in any one of 
claims 1 - 13, characterized in that the upper end of the 
teat cup (2) can be bent into a position in which it is 
orientated horizontally or downwardly.
15. A milking robot having at least one robot arm 
provided with at least one teat cup as claimed in any one of 
claims 1-13, characterized in that the teat cup (2) and/or 
the robot arm (1) are/is provided with means (6, 7) for 
positioning the teat cup (2) on the robot arm (1), the 
positioning means (6, 7) being designed in such a manner 
that, when being positioned, the teat cup (2) is given 
automatically a fixed, predetermined orientation relative to 
the robot arm (1).
16. A milking robot as claimed in claim 15, charac­
terized in that the positioning means (6, 7) comprise a 
protrusion (6) and a recess cooperating therewith.
17. A milking robot as claimed in any one of claims 15 
and 16, characterized in that the protrusion (6) and the 
recess have the shape of half an egg (in longitudinal cross­
section) .
18. A milking robot having at least one robot arm 
provided, with at least one teat cup as claimed in any one of 
claims 3 - 13, characterized in that the teat cup (2) and/or 
the robot arm (1) are/is provided with means (6, 7) for 
positioning the teat cup (2) on the robot arm (1), the 
positioning means (6, 7) being designed in such a manner



WO 99/56528 PCT/NL99/00279

10
that, after the teat cup (2) has been positioned, said teat 
cup (2) can be given a fixed, predetermined orientation 
relative to the robot arm (1) with the aid of the bending 
means (9).
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