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(57) Abrege/Abstract:

The present invention relates to a robot (6) for moving a milkking cup or milking cups (7) from a first resting posi-tion to a second
operational position or vice versa, In which second position it connects to a cows' teat or teats for collecting milk, wherein it
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or grippers (12) for the milking cup or cups (7).
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(534) Title: ROBOT AND METHOD FOR MILKING A COW BY THIS ROBOT

(57) Abstract: The present invention relates to a robot (6) for moving a milking cup or milking cups (7) from a first resting posi-
tion to a second operational position or vice versa, in which second position 1t connects to a cows' teat or teats for collecting milk,
wherein 1t comprises a frame (9), which frame supports a movable arm (10) that has a free extremity (11) at which i1t 1s provided

o with a gripper or grippers (12) for the milking cup or cups (7).
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Robot and method for milking a cow by this robot

The invention relates to a rxobot for moving a milking
cup or milking cups from a first resting position to a second
operational position or vice versa, in which second position it
connects to cow’s teat or teats for colliecting milk.

5 Accordingly the invention also rxelates to a method for
milking a cow, by using a robot for automatically handling milk-
ing cups that are near to the cow, wherein the robot handles the
milking cups between a first resting position and a second op-

erational position in which the milking cups connect to the

10 cow’ s teats for collecting milk.
A robot in accordance with the preamble is known from

European patent application EP-A-1 447 (002. Thas prior art docu-
ment generally shows that it is known to use a robot for placing
milking cups by collecting the milking cups from a milking rack
15 and subsequently place them on the teats of a cow for collecting
milk.
In the prior art the cow stands still in a so called

milking box in which the movements of the cow are limited by

fences. In such a position it 15 relatively easy to place the
20 milking cups on the teats. The production rate of this known

system 13, howevexr, relatively low i1n view of the fact that it

is only possible to milk one cow at a time.
In order to incxrease the production rate it is also

xnown to employ milking robots which are capable of dealing with
25 the partly simultaneous milking of fifty to sixty cows.

An other prior art system that is known employs a rotor
on which the cows are placed and on which the cows are milked in
a preselected time frame. In this known system a disadvantage
is, however, that the milking cups are placed manually. Due

30 thereto in this system with a cow’s rotor, the milking of cows
is still quite laborious.

It is an object of the invention to provide a robot for
milking cows which is particularly suited for use in conjunction
with a cow’s rotor, albeit that it is also an object of the in-

35 vention to provide such a robot which may be used i1n any situa-
tion in which automated milking ¢of cows is intended.

W02007/142586 teaches the use of a robot in conjunction
with a cow’s rxrotox, wherein the robot is arranged for moving at
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the cow-rotor's circumference so as to maintain for a time-

F

period that depends on the rotational speed of the cow-rotor,

a stationary position relative to a preselected part of the

moving cow-rotor, and which comprises a frame that supports a

movable arm that has a free extremity at which 1t 1s provided

P
p——

with a gripper or grippers for a milking cup or cups. Each of

P
-

a

the grippers can thus individually deal with the handling o:

milking cup which has certain benefits which will become

apparent hereinafter.

F

A practical way of implementing such a robot 1s that

L L

"rame that is movable along a guide

it 1s provided with a

track at the cow rotor's circumference.

This latter aspect makes such a robot particularly
suitable to implement a method for automatically milking cows,
wherein the robot handles the milking cups between a first

resting position and a second operational position 1n which

the milking cups connect to the cow's teats for collecting

milk, and in which movement of the milking cups between the
first position and the second position 1s done through an area

located between the cows hind-legs. Accordingly such a robot

can be applied in conjunction wilth various types of cow

rotors, without having any appreciable design restrictions as

to the type of rotor that is used for moving the cows. The
only requirement 1s that the robot i1s designed so as to Dbe

able to move the milking cups for placement on the

corresponding teats of the cow, and likewlse to remove the

milking cups after the milking operation from the teats of the

cow and place them back into the receptacles of the milking

cCups.
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Certaln exemplary embodiments can provide a robot for

moving a milking cup or milking cups from a first resting
position to a second operational position or vice versa, 1n

which second position the milking cup or cups connect to a

cows' teat or teats for collecting milk, the robot having a

frame that supports a movable arm that has a free extremity

provided with a gripper or grippers for the milking cup or

cups, wherein each gripper comprises cooperating fingers for

F
p—

gripping a milking cup, and clamping means for pinching of!

and holding a milking hose that connects to the milkiling cup,

wherein the cooperating fingers and the clamping means 1n

use operate to cause, when in the second position of the
milking cup or cups, the grippers to release said milking cup

or cups and the clamping means to release the milking hose or

hoses connected to said milking cup or cCups.

In another aspect each gripper comprises cooperating

F

fingers for gripping a milking cup, and clamping means for

pinching off and holding a milking hose that connects to the

milking cup, wherein the cooperating fingers and the clamping
means when activated operate simultaneously or concurrently.
This secures that once the gripper or grippers catch the
milking cups, the corresponding milking hoses of the milking

FF
—

f simultaneously.

cups are plnched o:
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This results in an effective vacuum condition in the milking
hose immediately below the milking cup to which the concerning
milking hose connects, due to the low-pressure in said hose
which is needed for the milking operation, and provides that

3] when in the second position of the milking cup or cups the grip-
pers release sald milking cups, the clamping means also release
the milking hose or hoses connected to these milking cup or cups
thus securing an immediate and tight connection with the cow’s
teats.

10 In accordance therewith it is preferable that the robot
comprises four grippers that are individually controllable for
selective operation of each of the grippers,

The xobot of the invention 1s suitably embodied such
that it is arranged for cooperation with a cow-rotor that is

15 equipped ToO receive maltiple cows, and which cow-rotor has for
each cow it receives a rack for keeping milking cups in their
first resting position, Thus every time that a cow on the rotor
comes in front of the robot, the robot deals with this cow by
getting the milking cups from the rack close to the concerning

20 cow and place them on said cow’/s teats,

In oxrder to secure a reliable operation of the robot of
the invention it is desirable that the movable arm has at its
free extremity one or more sensors for detecting the teat or
teats of a cow, and that a controller is provided to which the

25 sensor or sensors and the gripper or grippers are connected so
as to have the gripper or grippers respond to the presence of
the teat or teats as measured by the sensor or sSensors.

A further desirable feature is that the gripper or
grippers are mounted on a support at the movable arm’/s free ex-

30 tremity, and that said gripper or grippers are extendible from
the support in the arm’s longitudinal direction. This allows
that the grippers can be moved from behind the cow and through
the area located between the cow’s hind-legs in the direction of
the teats of the cow. This saves on space at the side of the

35 cow, which is the usual location from which the placement of the
milking cups on the teats of the cow is carried out.

It 13 furtherxr preferred to support the ease of place-
ment of the:milking‘cnps on the cow’s teats by having the grip-
per or grippers swivably mounted on a support at the movable

40 arm’s free extremity, so as to be able to swivel each gripper

Duration: 26.01.2011 17-30-44 - 26.01.2011 17:33:19. This page 6 of 22ZAMENDED SHEE T 1173127
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between a first position parallel to the arm’s longitudinal di-
rection and a second position at which the gripper extends side-
ways in a horizontal plane obliquely away from the arm’s longi-
tudinal direction. This feature secures that once the grippers
5 are moved through the area between the cow’s hind-legs, said

grippers can move the milking cups further sideways in the di-
rection of the cow’s teats and place them thereon.

The invention will hereinafter be further elucidated
with reference to a preferred embodiment of the robot and its

10 use in connection with a cow’/s roteor, and with reference to the
drawing.

In the drawing:

- Fig. 1 shows the robot of the invention used in con-
junction with a cow/s rotor;

L5 - Fig. 2 shows the robot of the invention in a detail
of Fig. 1;

- Fig. 3 shows a part of the robot of the invention
close to a milking rack in which the milking c¢ups have their
resting position;

20 - Fig. 4 shows a detail of the robot with the milking
cups shown in Fig. 3;

- Fig, 5 shows the grippers of the robot with the milk-
ing cups:

- Fig. 6 shows a detail of the robot having the grip-

25 pers for the milking cups in a sideways exgtending position, and

— Fig, 7 shows a single gripper of the robot of the in-
vention holding a milking cup.

Wherever in the figures the same reference numerals are
applied these numerals refer to the same parts.

30 With reference first to Fig. 1 schematically a cow’s
rotor 1 is shown carrying some cows 2, 3, 4. |

The rotor 1 can carry a series of cows 4, 3, 4 at mal—
tiple circumferentially provided positions, whereby with each
position there is also a milking rack 5 at which the milking

35 cups may occupy their first resting position. The robot 6 is ar-
ranged to take the milking cups from the milking rack and move
them in a second operational position in which the milking cups
are connected to the teats of a cow 2, 3, 4 which has to be

milked.

Duration: 26.01 2011 17-30:44 - 26.01.2011 17-33-19. This page 7 of 2AMENDED SHEET 1173134
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Fig. 2 shows the robot 6 in more detail in a situation
in which it has moved the milking cups 7 already from their
first resting position, and prior to having the milking cups 7
placed in the second position.

5 Fig. 2 further shows that the robot 6 is movable along

a guide track 8 which is at the circumference of the rotatable
cow rotor 1 such that it can move concurrent with the movement
of the cow rotor 1. In that way the robot 6 can for a certain

time period corresponding with the length of the guide track B

10 and that depends on the rotational speed of the cow rotor, main-
tain a stationary position relative to a preselected part of the
moving cow rotor 1. This is particularly relevant for the part
where the cow 2, 3, 4 is located which has to be connected to
the milking cups 7 that are taken from the rack close to the

15 concerning cow.
Fig. 2 shows that the robot 6 comprises a frame 9 which
supports a movable arm 10 which has at its free extremity 11
four grippers for handling the milking cups 7. Each of said
grippers 7 is individually controllable for selectively operat-
20 ing on the concerning milking cups 7 and for the individual han-
dling of each of said milking cups /.
In Fig. 3 a detailed view is offered of the free ex-
tremity 11 of the robot axm 10 as well as of the milking cups 7
that are taken from the milking rack 5 and are held by the grip-
25 pers 12 of the robot immediately prior to placing them on the

teats of a cow 4,

Fig. 4 shows even a further detailed view of the free
extremity 11 of the robot arm 10 as well as the milking cups 7
as held by the grippers 12.

30 It is to be noted that the movable arm 10 has at its
free extremity 11 one or more sensors fox detecting the teat of
teats of a cow and that a controller is provided to which the
sensor or sensors angd the gripper of grippers 12 are connected

such so as to have the gripper ox grippers 12 rXespond to the po-
35 sition of the teat or teats as measured by the sensoxrs. The man-
nex in which this can be implemented is clear for the person
skilled in the art, so a further discussion and detailed view in
the fiqures with a corresponding description can be dispensed

with.

Duration: 26.01.2011 17:30:44 - 26.01 3011 173319 This page 8 of 2AMENDED SHEE T)11717:31:41
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In Fig. 5 it is more clearly shown that the gripper or
grippers 12 are mounted on a support 13 at the movable arm’s 10
free extremity 11 (see also Fig. 4) and that said gripper or
grippers 12 are extendable from the support 13 in the loangitudi-

5 nal direction of the arm 10.

Further Fig, 5 and more even so fig. 6 show that the
grippers 12 are swivably mounted on the support 13 that is
placed at the free extremity 11 of the movable axm 10. By this
feature it is possible to swivel each gripper 12 between a first

10 position that is parallel to the arm’s longitudinal direction
and which facilitates the movement of the grippers 12 with the
milking cups 7 through the area in between the cow’s hind-legs,
and a second position as shown in Fig. 6 at which the grippers
12 extend sideways in a horizontal plane obliquely away from the

15 arm’ s longitudinal dirxection, This latter pozition best suits

the placement of the milking cups 7 on the teats of the cow.
Fig. 5 and Fig. 6 further show that each gripper 12

comprises cooperating fingers 14 for gripping a milking cup 7/,
as well as clamping means 15 (az best seen in Fig. 6) that serve
20 for pinching off the hoses 16, as well as for holding =3aid milk-
ing hoses 16 that connect to the milking cups 7. Thus the clamp-
ing means 15 serve a dual purpose, the first being to have an
immediately available vacuum pressure available in the milking

cup 7 once the clamping means 15 release the milking hoses 16.
25 This facilitates a quick and effective connecting of the milking

cups 7 to the teats of the cow. A further purpose i1s that duxring
the holding of the milking hosez 16 by the clamping means 15,
the milking cups 7 are effectively prevented from slipping from
their position as held by the cooperating fingexs 14 of the

30 grippexrs 12, when the milking cups 7 are not yet connected to
the teats of the cow.

In order to attain the just mentioned advantage of a
quick and effective placement of the milking cup 7 to the teats
of the cow it is further preferred that in the second position

35 of the milking cups, when they are placed on the teats of the
cow, the grippers 12 release the milking cups 7 and the clamping
means 15 concurrently release the milking hoses 16 connected to
said milking cups 7.

It is expressly remarked that with the above given de-

40 scription with reference to the figqures of the drawing, a pre-

Duration- 26.01.2011 17-30-44 - 26.01.2011 17-33:19. This page 9 of 2AMENDED SHEET1117:31:49
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ferred embodiment of the robot of the invention and several of
its aspects are offered without intention, however, to limit the
scope of protection of the appended claims to merely the dis-
cussed embodiment. The example with reference to this preferred

5 embodiment only serves to elucidate the terms of the clains,
however, the invention angd the scope of protection that it mer-
its is only determined by the appended claims.

Duration: 26.01.2011 17:30:44 - 26.01.2011 17:33:19. This page 10 of AMENDED SHEETon 173152
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CLAIMS

1. A robot for moving a milking cup or milking cups
from a first resting position to a second operational position

or vice versa, 1in which second position the milking cup or

cups connect to a cows' teat or teats for collecting milk, the

robot having a frame that supports a movable arm that has a

free extremity provided with a gripper or grippers for the

milking cup or cups, wherein each gripper comprises

cooperating fingers for gripping a milking cup, and clamping

F

means for pinching off and holding a milking hose that

connects to the milking cup, wherein the cooperating fingers
and the clamping means in use operate to cause, when 1n the
second position of the milking cup or cups, the grippers to

release said milking cup or cups and the clamping means to

release the milking hose or hoses connected to said milking

cup Or cups.

2 . The robot according to claim 1, wherein the grippers are

individually controllable for selective operation.

3. The robot according to claim 1 or 2, wherein the robot 1is

arranged for cooperation with a cow-rotor that 1s equipped to

receive multiple cows, the cow-rotor 1includes, for each cow

received, a rack for keeping milking cups in the first resting

position.
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4. The robot according to clalim 3, wherein the cow-rotor 1is

arranged for moving at the cow-rotor's circumference to

maintain for a time-period, depending on the cow-rotor's

rotational speed, a stationary position relative to a

preselected part o:

. the moving cow-rotor.

5. The robot according to any one of claims 1 to 4, wherein

the frame is movable along a guide-track.

0. The robot according to any one of claims 1 to 5, whereiln

the movable arm has at its free extremity one Or more sSensors

for detecting the teat or teats of a cow, and that a

controller is provided to which the sensor or sensors and the

gripper or grippers are connected to have the gripper or

grippers respond to the sensor or sensors.

P

7. The robot according to any one of claims 1 to 6, whereiln

the gripper or grippers are mounted on a support at the

movable arm's free

extremity, and that said gripper or

grippers are extendible from the support 1n the arm's

longitudinal direction.

P

8 . The robot according to any one of claim 1 to 7, whereiln

the gripper or grippers are swivably mounted on a support at

the movable arm's

free extremity to be able to swivel each

gripper between a

first position, parallel to the arm's

longitudinal direction, and a second position at which the

gripper extends sideways in a horizontal plane obliquely away

from the arm's longitudinal direction.
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