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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates to an automatic milking
device for animals, in particular hoofed animals, such as
cows, and to a shed provided with such a device. The
invention further relates to a method of milking animals
by means of a robot. Such a device and method are
known.
[0002] US patent 6,205,949 discloses a device for milk-
ing goats, wherein the goats are standing on juxtaposed
standing areas. At the rear side of the standing areas
there is provided a rail construction along which a support
with a robot arm assembly is movable. The robot arm
assembly is provided at the distal end with a gripper for
holding a teat cup and applying it to a teat. The robot arm
assembly is rotatable about a horizontal centre line with
respect to the support. The robot arm assembly is also
provided with a telescopic element for extending or re-
taining same.
[0003] US patent 4,685,422 shows a milking device
with box and a milking robot supported therein. The milk-
ing robot carries, on an arm which is tiltable about a hor-
izontal centre line, a holder for teat cups. The arm is car-
ried by a frame which is linearly movable between a po-
sition at some distance behind an animal to be milked
and a position in which the holder holds the teat cups
under the teats. The support construction with milk robot
may be pivotably fastened to one of the vertical stands
of the box.
[0004] EP patent 1,172,032 describes a milking device
with a box and a robot arm assembly. The robot arm is
suspended, by means of a ball hinge, from a support
which is supported on a horizontal upper longitudinal
girder of the box in order to be able to be moved the-
realong. The robot arm extends vertically downwards
along the outside of the box and carries at the lower end,
by means of a parallelogram rod system, inter alia a hold-
er for teat cups which is vertically displaceable thereby.
[0005] Documents WO99/27771 and US
2005/0076839 A1 disclose further devices and methods
for performing a milking related action respectively by
means of a robot arm assembly and a self-propelled car-
riage.

SUMMARY OF THE INVENTION

[0006] An object of the invention is to provide an auto-
matic milking device which is able to perform in a fast
manner an action on a teat of an animal which should be
or has been milked.
[0007] An object of the invention is to provide an auto-
matic milking device, provided with a robot arm assembly
with a relatively low weight.
[0008] An object of the invention is to provide an auto-
matic milking device, provided with a robot arm assembly
whose end is manipulable in a reliable and/or fast man-

ner.
[0009] An object of the invention is to provide an auto-
matic milking device by means of which it is possible to
perform in a fast manner actions on the udders/teats of
animals which are arranged in a series.
[0010] At least one of these objects is achieved ac-
cording to one aspect of the invention by means of a
device according to claim 1 for milking an animal, such
as a cow, comprising an animal standing area to be oc-
cupied by the animal to be milked in a particular milking
position and a robot device with a robot arm assembly
for applying to and/or removing teat cups from respective
teats of the udder of the animal, wherein the robot arm
assembly at a distal end is provided with holding means
for the teat cups, wherein the robot arm assembly at a
proximal end is suspended from a support so as to extend
downwards therefrom and is rotatable with respect there-
to about a first centre line which has a vertical direction
component, wherein, in use, the first centre line intersects
the floor of the animal standing area at a place situated
in the vertical projection of the animal on the floor in the
position occupied by said animal in the milking position.
[0011] This makes it possible that, for the entire robot
arm assembly, the point of rotation for rotation about a
centre line with vertical component, will be located close
to the animal, in particular the parts thereof which are to
be operated. During performing the actions on succes-
sive teats, the displacements can be kept limited. Owing
to this, the process can be performed in a faster and more
reliable manner.
[0012] It should be noted that by animal standing area
is meant the space to be occupied by the animal to be
milked during milking, including applying and removing
teat cups and performing other actions, if desired, on the
teats. Said (net) space for the animal may be confined
by separating elements or, for example, be determined
by the position of a feed trough with, if desired, short
partitions on either side thereof.
[0013] It should be noted that NL 1008330 discloses a
milking device which is provided with an inverted U-
shaped frame suspended by means of chains from a car-
riage. To at least one of the two hanging legs of the U-
shaped frame there is mounted a milking unit which forms
a support for a robot arm assembly, at the proximal end
thereof. At the distal end the robot arm assembly is pro-
vided with equipment and at the proximal end the robot
arm assembly is rotatable about a main pivoting point
with respect to the support. The frame is provided with
contact plates for contact with both sides of a cow to be
milked. By means of the contact plates the frame follows
directly the movements of the cow, the chain suspension
enabling the movement of the frame. The milking unit,
and thus the support for the robot arm assembly, moves
along with the frame, so that the support with the main
pivoting point for the robot arm assembly is always beside
the cow.
[0014] EP 0,786,203 discloses an implement compris-
ing a milking device, in which at its proximal end a robot
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arm assembly is rotatable about a vertical centre line
which, in vertical projection, coincides with a construc-
tional part of the lateral boundary of an animal standing
area and, consequently, is located outside the latter.
[0015] In an embodiment according to the invention, if
the animal standing area, which is usually elongate, com-
prises a rear region which, in use, is intended for the
region beginning with the navel of the animal and the
animal part located therebehind, the robot arm assembly
may have an end arm portion which comprises the distal
end, wherein the first centre line intersects the end arm
portion at a place above the rear region.
[0016] In a refined embodiment thereof, in which the
rear region has a rear part for the hind legs and (in vertical
projection) the udder region of the animal, the first centre
line can intersect the end arm portion at a place above
the rear part of the rear region. Said rear part is deter-
mined by the floor surface which is intended for the hind
legs and by the floor surface located in front thereof and
adjacent thereto which is situated straight (vertical pro-
jection) below the possible location of the udder region.
The required pivoting movement can thus be limited fur-
ther.
[0017] In another refined embodiment, in which the
rear part of the rear region has a hind leg part which is
intended for the hind legs of the animal, the first centre
line can intersect the end arm portion at a place above
the hind leg part of the rear part of the rear region. In still
another refined embodiment, the first centre line inter-
sects the end arm portion at a place between the hind
legs.
[0018] In an embodiment of the device according to
the invention, the first centre line can intersect the end
arm portion in a region under the animal, preferably in a
region located between the rear side of the hind legs and
the front teats, preferably in a region located between
the rear side of the hind legs and the rear teats of the
udder of the animal, preferably at a place between the
two hind legs.
[0019] In this case, use can advantageously be made
of the fact that the front teats of a cow are at a greater
mutual distance from each other than the rear teats, so
that the teats are situated at the corners of an imaginary
trapezium, the oblique sides of which converge rear-
wards.
[0020] Said arrangements are especially advanta-
geous for application in so-called rear milkers (see also
the aforementioned US patents 6,205,949 and
4,685,422), in which the equipment is supplied from the
rear side, between the hind legs. This makes it possible
to achieve a very short radius of the pivoting curve to be
made by the equipment.
[0021] The position of the support for the robot arm
assembly can (otherwise than in NL 1008330) always be
entirely constructively determined, also during treatment
of an animal, such as stationary on a frame, or movable
on a carriage, which carriage has in that case a positively
adjustable position on a frame. During use, the position

can always be controlled independently of the position
of the animal, in particular in a contactless manner, i.e.
clear of the animal.
[0022] In a further embodiment, the first centre line is
located, in use, in a vertical plane which is parallel to a
vertical central longitudinal plane of the animal standing
area.
[0023] The support itself will be supported on a frame
of the device. In an embodiment, the support is then lo-
cated at a distance above the floor of the animal standing
area, which distance is greater than the height of the
teats of the animal to be milked.
[0024] If said distance is greater than the height of the
animal to be milked, it is achieved that the support is
located outside/above the movement profile of the ani-
mal, but that the first centre line of rotation for the robot
arm assembly intersects the floor of the animal standing
area.
[0025] In an embodiment, the first centre line makes
an angle of less than 30 degrees with the vertical, and
preferably extends substantially vertically.
[0026] In order to promote the manipulation of the
equipment, in an embodiment of the robot arm assembly,
the proximal end is rotatable about a substantially hori-
zontal second centre line which is transverse, preferably
perpendicular, to the first centre line. In this case, the
robot arm assembly is rotatable at the proximal end both
about the first and the second centre line.
[0027] In order to function as a rear milker, the device
may be provided with means for having the means for
holding equipment, in particular the aforementioned end
arm portion, extend from the rear side to under the ani-
mal.
[0028] It should be noted that US 2005/0076839 shows
a self-propelled carriage which is provided with two
brushes which are rotatable about their own horizontal
centre lines, and which are together supported on a hold-
er which is itself rotatable about a vertical centre line.
[0029] In all embodiments, the support may be provid-
ed with first drive means for rotating the robot arm as-
sembly about the first centre line. In the case of possible
rotation about the aforementioned second centre line,
the support may likewise be provided with second drive
means for rotating the robot arm assembly about the sec-
ond centre line. The first and second drive means com-
prise a first and a second drive, respectively, in the sup-
port.
[0030] In this case, the robot arm assembly may be of
a light construction, so that the speed of the movements
to be performed can be increased.
[0031] The holding means may be designed in various
manners, depending on the actions to be carried out.
They are able to hold the equipment in a permanent man-
ner or to form grippers or supports and the like for equip-
ment which is kept standby by a device in order to be
moved to the teats and, if desired, to be moved back, by
the holding means of said device.
[0032] In an embodiment in which the holding means
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are configured to apply to and/or to remove teat cups
from respective teats of the udder of the animal, the hold-
ing means are configured to hold teat cups and are pro-
vided at the distal end of the robot arm assembly.
[0033] In an embodiment thereof, the teat cups are
configured for cleaning and/or disinfecting the teats prior
to the milking and/or following the milking. In another em-
bodiment thereof, the teat cups are configured for
foremilking. In still another embodiment thereof, the teat
cups are configured for milking.
[0034] In an embodiment, the device is further provided
with a separate carrier for teat cups, wherein the holding
means at the distal end of the robot arm assembly are
configured to take the teat cups from the carrier and to
put the teat cups back on the carrier.
[0035] In an alternative embodiment, the holding
means are configured to hold means for cleaning the
teats and/or the udder.
[0036] In an alternative embodiment, the holding
means are configured to hold means for stimulating the
teats.
[0037] In an alternative embodiment, the holding
means are configured to hold means for inspecting the
milk quality.
[0038] To promote the adaptation to the actual height
position of the teats, the robot arm assembly, at a place
between the distal end and the proximal end, may be
provided with a pivot with a substantially horizontal centre
line, wherein the drive for third drive means for the move-
ment about said pivot is preferably mounted in the sup-
port.
[0039] The device according to the invention may be
multiple, for example provided with a series of juxtaposed
animal standing areas, wherein the series is straight, or
circumferential, like in a carrousel.
[0040] The device according to the invention may be
provided with a plurality of robot arm assemblies which
are configured and may be controlled for performing dif-
ferent actions. One robot arm assembly may, for exam-
ple, be intended for cleaning the teats and the other robot
arm assembly may be intended for applying teat cups
prior to the milking. Owing to the aforementioned light
construction, the robot arm assemblies occupy little vol-
ume and are quickly displaceable.
[0041] At least one of the aforementioned objects is
achieved, according to another aspect of the invention,
by a method of performing a milking related action on the
teats of an animal standing in an animal standing area
according to claim 23, wherein the action is performed
by means of equipment which is mounted on a distal end
of a robot arm assembly and which is passed from behind
between the hind legs of the animal to near the teats,
while extending with a horizontal direction component,
whereafter the action is performed in succession for at
least two teats while pivoting the robot arm assembly with
equipment about a first centre line with a vertical direction
component which intersects the floor of the animal stand-
ing area. A post-milking process is thus performed in a

quick and efficient manner. After the actions have been
performed, the equipment can again be withdrawn be-
tween the legs.
[0042] In the aforementioned US patent 4,685,422, in
the post-milking process, a holder with four teat cups is
held under the udder, in which case the holder is
equipped with means for adjusting in horizontal direction
the position of the teat cups with respect to the holder.
Owing to this, the holder is relatively heavy and not quick-
ly displaceable.
[0043] It should be noted that from US patent
7,261,054 a carrousel arrangement is known, in which a
robot carriage is movable over a fixed path at a distance
from the rear side of a series of animal standing areas,
and is provided with a robot arm having at its end a gripper
for one teat cup. The teat cups are kept standby on the
robot arm outside the path of the robot carriage. For every
teat cup the robot arm should perform a displacement
from carrier to teat and vice versa.
[0044] In an embodiment, the action is performed in
succession for two front teats. In an additional or other
embodiment, the action is performed in succession for
two rear teats. The position of both front teats with respect
to the rear side and with respect to the floor is compara-
ble. The same holds for the rear teats. The successive
actions can thus be performed with a limited number of
movements of the equipment.
[0045] In a further development thereof, the action is
performed in succession for all the teats.
[0046] In the post-milking process according to the in-
vention, use can be made of the further embodiments in
the suspension of the robot arm assembly described in
the foregoing, in particular in relation to the region of the
animal standing area where the first centre line intersects
the mentioned end arm portion. In a favourable embod-
iment, the first centre line intersects the end arm portion
in a region under the animal, preferably in a region locat-
ed between the rear side of the hind legs and the front
teats, preferably in a region located between the rear
side of the hind legs and the rear teats of the udder of
the animal, preferably at a place between the hind legs.
[0047] During the action, the robot arm assembly is
preferably held in such a manner that the first centre line
coincides with a vertical central longitudinal plane of the
animal.
[0048] In a first further embodiment, during performing
the action with the equipment, the robot arm assembly
is downwardly suspended from a support.
[0049] In a second further embodiment, during per-
forming the action with the equipment, the robot arm as-
sembly extends with a horizontal direction component
from a support which is directly supported on a ground,
wherein the equipment is rotatable about the first centre
line in the region of a pivot which is held below the trunk
of the animal. The support may be formed by a self-pro-
pelled carriage which is preferably freely movable.
[0050] According to what has already be pointed out
above, the nature of the action to be performed may be
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diverse, such as applying to and/or removing teat cups
from respective teats of the udder of the animal, cleaning
and/or disinfecting the teats prior to the milking and/or
following the milking, the foremilking, the milking, the
stimulation of the teats.
[0051] The milking process can be performed quickly
if successive sorts of actions are each performed with a
separate robot arm assembly equipped accordingly. The
light construction of the relevant robot arm assemblies
is advantageous in this case. This is also the case if a
series of animals have to be milked in direct succession,
such as on a series of animal standing areas driven in
rotation, such as a carrousel. During the performance of
the actions, the robot arm assemblies are able to move
together with the relevant animal standing area.
[0052] At least one of the aforementioned objects is
achieved, according to another aspect of the invention,
by means of a carriage according to claim 42 provided
with a drive and a control unit for freely moving the car-
riage over a ground, wherein the carriage is provided with
an arm extending with a horizontal direction component
with means for holding equipment for performing an ac-
tion on the teats of an animal which is to be milked or
has been milked in an animal standing area, wherein the
holding means are mounted on a distal end portion of
the arm, wherein the end portion is connected to the rest
of the arm by means of a pivot, wherein the pivot has a
pivot axis with a vertical direction component. Such a
carriage is particularly suitable for performing the afore-
mentioned methods. The arm can have a substantially
horizontal orientation.
[0053] It should be noted that in US patent 7,261,054
a carrousel arrangement is known, in which freely mov-
able, self-propelled robot carriages are used, which are
provided with a liftable robot arm which is provided at its
end with a holder for a teat cup. The arm is not pivotable
about a vertical centre line.
[0054] In a further, simple embodiment of the carriage
according to the invention, the arm is retained at its prox-
imal end against rotation about a vertical centre line.
[0055] In a further embodiment, comprising a chassis,
when viewed in vertical projection on a horizontal plane,
the pivot is located outside the chassis.
[0056] Passing between the hind legs from behind is
facilitated if there is used a holder for teat cups, compris-
ing a movable arm which is provided at its end with a
carrier with receivers for at least two, in one embodiment
four, teat cups, wherein the arm has a principal direction
and all the receivers are located behind each other ac-
cording to one line coinciding with or parallel to the prin-
cipal direction, wherein, in a projection on a plane per-
pendicular to the principal direction, they coincide at least
partly, preferably for more than half, or completely. Such
a holder can advantageously be used in a device and/or
carriage according to the invention, and when performing
a method according to the invention.
[0057] In order to accelerate applying to and removing
teat cups from an animal to be milked/treated, it may be

provided an assembly of two teat cups and a discharge
line for discharge of liquid from the two teat cups, wherein
the discharge line connects to the two teat cups via a Y-
line section.
[0058] In this case, the diameter of the discharge line
can be kept limited if the pressure means for moving lin-
ers in the teat cups in a pulsating manner are configured
for having the liners contract/widen within the assembly
in an alternating manner. In this case, the milk discharges
of the two cups can succeed each other.
[0059] There may then be provided flow meters in both
arms of the Y-line section or the teat cups, and a control
unit which is configured for controlling the pressure
means in order to have the alternating control of the liners
take place above a particular measured flow. Alternation
can thus be started when the milk flow from both con-
nected teats has properly started.
[0060] The aspects and features described in this de-
scription and the claims of the application and/or shown
in the figures may, where possible, also be used sepa-
rately from each other.

BRIEF DESCRIPTION OF THE FIGURES

[0061] The invention will be explained with reference
to a number of exemplary embodiments shown in the
accompanying figures, in which:

Figures 1A-C are a schematic side view and top view
of a first exemplary embodiment of a milking device
according to the invention, as well as an operational
detail;
Figures 2A and 2B are a schematic side view and
top view of a second exemplary embodiment of a
milking device according to the invention;
Figures 3A and 3B are a schematic side view and
top view of a third exemplary exemplary embodiment
of a milking device according to the invention;
Figures 4A and 4B are a schematic side view and
top view of a third exemplary exemplary embodiment
of a milking device according to the invention;
Figure 5 is a top view of a carrousel-shaped milking
device provided with a number of milking devices
according to Figures 4A and 4B;
Figures 6A and 6B are a first exemplary embodiment
of a carriage for use in a milking device according to
the invention;
Figures 7A and 7B are a first exemplary embodiment
of a carriage for use in a milking device according to
the invention;
Figures 7C and 7D are an operational detail of the
carriage according to Figures 6A,B or 7A,B, in alter-
native embodiments, and
Figures 8A and 8B, respectively, are a schematic
view of a teat cup assembly and a schematic design
of a milking device provided therewith.
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DETAILED DESCRIPTION OF THE FIGURES

[0062] The milking device 1 of Figures 1A-C comprises
a frame 2 which is placed on a floor 30. The frame 2
comprises stands 4, upper longitudinal girders 5a and
upper cross beams 5b, as well as lateral separation bars
4’ and 5’. A feed trough is mounted at the eating side I.
The rear side II is open for passage of a cow. The frame
2 surrounds an animal standing area O which, in the top
view of Figure 1B, is located within the vertical projection
of the parts of the frame 2 on the floor 30.
[0063] A robot device 10 is supported on the girders
5a by means of slides 6, and is provided with a motor 7
for moving in the longitudinal direction A.
[0064] The slides 6 are interconnected by crossbeams
8a,b on which a - in this example plate-shaped - support
9 is fastened. The support plate 9 carries a motor 15
which drives a conical gear 12 which forms a right-angled
transmission with a conical gear 13 which is bearing-
supported on the support plate 9, the gear 13 rotating
about a (first) centre line S in the directions B. The gear
13 is rotationally fixed with an upper end portion 20a of
a robot arm assembly 20, which upper end portion 20a
comprises the proximal end of the robot arm assembly
20 and extends vertically through a borehole in the sup-
port plate 9. In this example, the centre line S extends
vertically. Moreover, in this example, the centre line S is
located in the middle between the girders 5a. At the lower
side of the support plate 9 there is fastened a motor 16
which drives a chain 18. In the region of a pivot 17 pro-
vided with a horizontal (second) centre line of rotation T,
the upper end portion 20a of the robot arm assembly 20
merges into arm portion 20b. The rotational position of
arm portion 20b with respect to arm portion 20a can be
adjusted in the directions C about centre line T by means
of the motor 16 and the chain 18, which engages a rigid
arm portion 20b.
[0065] The arm portion 20b merges, at its lower end
via a rigid angle, into a rigid arm portion 20c which merges
itself, at its lower end via a rigid angle, into a rigid arm
end portion 20d. At its distal end, the arm end portion
20d carries a double gripper 21, which is operable in a
not further described manner, for two teat cups 22 which
are able of being gripped, held and supplied/positioned
thereby. It is possible for the teat cups to be held standby
for the gripper on a non-shown holder and then to be
removed therefrom two by two.
[0066] A non-shown programmable control unit con-
trols the motors 7,15,16, as well as other non-shown com-
ponents, partly on the basis of data from position and/or
angle sensors for the robot device and components
thereof and for the animal.
[0067] The dimensions of the frame 2 are, as is cus-
tomary, attuned to the biggest animal to be milked, for
an FH cow with nose to tail length of 265 cm, largest
width of 60 cm and shoulder height of 150 cm, for example
an internal length of 300 cm, an internal width of 125 cm
and an internal height of 180 cm.

[0068] When the cow has been arranged in the stand-
ing area O in order to be able to eat, it is possible to
distinguish, in the standing area O, a rear region O’ which
(viewed in vertical projection) begins straight under the
navel and extends rearwards to straight under the tail,
and transversely until the edge of the standing area O.
Within the rear region O’ can be distinguished a rear part
O" (double shaded) thereof, which begins straight under
the front side of the udders and extends rearwards to
straight under the tail, and transversely until the edge of
the standing area O. Within the rear region O’ falls a
region which is intended for the hind legs P of the animal.
Within the latter region falls a region which is located
between the hind legs and, consequently, is smaller in
width. Figure 1B further shows a central longitudinal
plane M which relates to the cow which, for the sake of
clarity, has been omitted. It will be understood that the
central longitudinal plane M moves together with the cow.
[0069] During operation, after a cow has entered the
standing area O in the position of Figure 1A, the robot
device 10 is positioned, by operating the motor 7, in such
a manner that the robot device 10 will occupy the position
shown in Figures 1A,B. Here, the cow is assumed to
stand in the middle, so hat the central longitudinal plane
M contains, at least substantially, the centre line S. By
operating the motors 15 and 16, it is possible for the robot
arm assembly 20 to be operated in such a manner that
the gripper 21 will grip two teat cups from a non-shown
holder (which is, for example, brought to under the navel,
also by means of a robot arm). By operating the motors
15,16, the gripper is then moved in such a manner that
one of the teat cups 22 will be positioned under one of
the teats, and is subsequently moved in such a manner
that the teat cup will be positioned. It is then possible to
connect the second teat cup 22, for which purpose the
robot arm assembly 20 only has to undergo a short dis-
placement, wherein rotation in the horizontal plane oc-
curs about centre line S, see also Figure 1C, in which
the teats are denoted by ta (hind teats) and tv (front teats).
After the first two teat cups 22 have been positioned, the
gripper is moved in order to take the next two teat cups
from the aforementioned holder, and a comparable proc-
ess takes place.
[0070] In figures 2A and 2B too, there is a milking box-
like arrangement of a milking device 101. Comparable
components are denoted by the same reference numer-
als, increased by 100. In this case, however, the suspen-
sion of the robot arm assembly 120 is somewhat different.
The slides 106 are interconnected by a crossbar 108
which, in the region of bearings 117, is rotatable about
the centre line T with respect to the slides 106. An - in
this example plate-shaped - support 109 is rigidly fas-
tened on the rod 108. The support plate 109 supports a
motor 115 whose outgoing shaft is coaxial and rotation-
ally fixed with the proximal end of the robot arm assembly
120, at the upper end of upper end portion 120a of the
robot arm assembly 120. The upper end portion 120a
merges, via a rigid angle, into a rigid portion 120b which,
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via a rigid angle, merges into a rigid arm portion 120c
which, via a rigid angle, merges into a rigid arm end por-
tion 120d, so that a substantially rigid robot arm assembly
is achieved.
[0071] For rotation about the centre line T, the support
plate 109 is movable by a cylinder 116 which is operable
by the control unit and the fixed end of which is rotatably
attached on the transverse carrier 105b. By extending/re-
tracting the piston rod of the cylinder 116, it is possible
for the support plate 109 to be rotated about the centre
line T, and together therewith the robot arm assembly
120.
[0072] Also in this case, during operation, the gripper
121 is manipulated by proper control of the robot arm
assembly by the control unit to grip the teat cups 122 and
to position them.
[0073] Figures 3A and 3B illustrate a rather open milk-
ing device. The standing area O is determined by the
position of the lateral separating elements 204, which are
located on both sides of the feed trough 203. The bound-
aries of the standing area O are indicated by a dashed
line. Also here, the aforementioned sub-areas O’, O" etc.
can be distinguished.
[0074] Here, the robot device 210 is suspended from
an I-section transverse rail 205. The robot device 210
comprises a slide 206 which, by wheels 208, engages
the I-section 205, at least one set of wheels being driven
by a motor 207 which is fastened on the slide 206 so that
the robot device 210 is movable along the rail 205 in
directions E. An - in this example plate-shaped - support
209 is rigidly fastened to the slide 206 and carries a motor
215, the outgoing shaft of which is coaxial and rotationally
fixed with the proximal end of the robot arm assembly
located on the upper end portion 220a of the robot arm
assembly 220. The upper end portion 220a merges, via
a pivot 217, into a rigid portion 220b which, via a pivot
219, merges into rigid arm end portion 220d. For mutual
rotation of the arm portions about pivot 217, about hori-
zontal centre line T, there is provided a motor 216 which
is fastened against the lower side of the support plate
209 and drives a chain 218 which ensures rotation of arm
portion 220b about centre line T. For mutual rotation of
the arm portions 220b and 220d about pivot 219, about
a centre line parallel to horizontal centre line T, there is
provided a motor 224 which is fastened against the lower
side of support plate 209 and drives a chain 225 which
ensures rotation of arm portion 220d about centre line T.
In this embodiment, the rotation in the vertical plane of
arm portion 220b can be kept limited, if required, because
the desired displacement of the gripper 221 can then be
achieved by rotation of arm portion 220d.
[0075] In this example, the rail 205 may form an ob-
stacle for the cow. Therefore, the rail 205 ends at some
distance from the longitudinal edge of the standing area,
so that there will be sufficient space left for access and
exit of the animal. By operating the motor 207, the robot
arm assembly 210 and the centre line S can be brought
in the central longitudinal plane of the cow when the latter

is somewhat obliquely positioned in the standing area O.
[0076] In the embodiment of Figures 4A and 4B, the
again I-section rail 305 is positioned above the cow’s
profile in the standing area O, and is continuous here.
The robot device 310 is also here a slide 306 which, by
wheels 308 driven by motor 307, is movable in the direc-
tions E along the rail 305. An - in this example plate-
shaped - support 309 is rigidly fastened to the slide 306
and carries a motor 315, the outgoing shaft of which car-
ries a worm 312, which worm is in worm engagement
with a worm wheel 313 which is rotatably supported on
the support plate 309. The worm wheel 313 is rotationally
fixed with the proximal end of the robot arm assembly
320, in this case with an upper end portion 320a of the
robot arm assembly 320, which upper end portion ex-
tends upwardly through the support plate 309. The upper
end portion 320a merges, via a pivot 317, into rigid arm
portion 220b which, via a rigid angle, merges into rigid
arm portion 220c which, via a rigid angle, merges into
stiff arm end portion 320d. A motor 316 is fastened
against the lower side of support plate 309 and drives a
chain 318 which ensures rotation of arm portion 320b
about pivot 317, about centre line T.
[0077] The embodiment of Figures 4A and 4B is inter
alia suitable for application in carrousel arrangements,
in which a series of juxtaposed standing areas are pro-
vided on a rotating platform 330, see arrow F in Figure
4B. Here, the standing area O is laterally bounded by
dashed lines which are contiguous to the inner lines of
the separating elements 304 and are located in a radial
plane with respect to the centre of rotation of the platform
330. In this case, the rear boundary of standing area O
is indicated too, which, as above, is related to the relevant
animal, i.e. taking into account the dimensions of the an-
imal to be treated and the freedom of movement required
by the animal during its stay in the standing area. A pos-
sible, also circumferential, passageway at the outer cir-
cumference of the platform is not taken into considera-
tion.
[0078] Figure 5 is a schematic view of an example of
such a carrousel arrangement, on which some dozens
of standing areas O are provided. A circumferential series
of feed troughs 303’ is surrounded by a circumferential
feed fence 350’, as a result of which the standing areas
O are determinable. One of the standing areas O is
shown in shaded lines. At the radial outside thereof, re-
gion C forms a passageway which can be used in the
access section G and the exit section H. The high posi-
tioning of the rail 305’ enables quick entering and leaving.
[0079] The robot device 310 can be used for various
different actions which have to be performed on the car-
rousel in relation to milking, adjusted to that function. For
each action separate robot devices 310’a-g can be used,
each having a respective working section during the ro-
tation. In working section a the robot device 310’a is used
for applying pre-dip cups to the teats of the cow. These
may fall loose from the teat at the end of the treatment
and be retracted by means of a cord to a cleaning/storage
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place provided under the cow, where they can be picked
up by a gripper provided on the robot arm assembly. In
working sections b and c robot devices 310’b and 310’c
are used successively for cleaning the front teats and
rear teats, respectively, of the cow. This is, for example,
possible by means of a pair of rotating brushes mounted
on the distal end of the relevant robot arm assembly. In
working section d the robot device 310’d is used for stim-
ulating the udders/teats. For this purpose there may be
used cups by means of which it is also possible to collect
and discharge foremilk. In working sections e and f robot
devices 310’e and 310’f are used successively for apply-
ing teat cups to the front teats and rear teats, respectively,
of the cow. The milking proper takes place in working
section h, for approximately half a rotation. In working
section g robot device 310’g is used for post-cleaning
(after-dip) of the teats, in a manner according to the pre-
dip.
[0080] The robot devices 310’a-g are all movable in a
reciprocating manner over the rail 305’, within the rele-
vant working sections.
[0081] The time required for the actions to be per-
formed by the robot devices is limited owing to the fact
that the robot arm assemblies can be kept rather light in
weight, because the drive means are supported on the
frame, in particular the slides.
[0082] Figures 6A and 6B illustrate an exemplary em-
bodiment of a self-propelled robot carriage 400, i.e. a
robot carriage which is provided with its own drive means.
The carriage 400 comprises a chassis 401 which is car-
ried by wheels 402 and 403. The wheels 402 are each
driven separately, in two directions, by a motor provided
on the carriage 400, so that its manoeuvrability is optimal.
Wheel 403, however, may be a freely rotating castor
wheel. The carriage 403 is further provided with a control
unit which, via transmitter/receiver 405, communicates
with a central control unit of a milking device.
[0083] By means of a position determining device 404
it is possible to determine the position of the teat of a
cow, on the basis of which data the central control unit
is able to control the carriage to perform the desired ac-
tions. In this example, this is attaching teat cups 422
which are held by a gripper 421 which is mounted on the
distal end of an arm 413 which forms at the proximal end
a rotatable unit with conical gear wheel 412, with vertical
centre line of rotation S. Gearwheel 412 forms a right-
angled transmission with conical gearwheel 411 which
can be driven in two directions by motor 415. The motor
415 is carried by a support plate 409 which is upwardly
and downwardly movable by cylinder 414 along vertical
guide means 406. Conical gearwheel 412 and arm 413
are rotatably bearing-supported on support table 409.
[0084] Figures 7A and 7B show another embodiment,
with a robot carriage 500 which substantially corresponds
to carriage 400, and in which corresponding components
have the same reference numerals, increased by 100.
[0085] The distal end of the arm 513 is now provided
with a carrier 521 on which four teat cups 522 are sup-

ported.
[0086] Other exemplary embodiments of the distal end
of the arm 613 of the carriage 600, which arm is rotatable
about the centre line S, are shown in Figure 7C, in which
the cups 622 on the holder 621 are all in line with each
other, in the principal direction, longitudinal direction of
the arm 613, wherein the cups in a plane of projection
perpendicular to the principal direction, coincide com-
pletely, and in Figure 7D, with a carriage 700 with again
an arm 713 which is rotatable about centre line S, in which
the cups 722 on the holder 721 are located behind each
other in a line coinciding with the principal direction of
the arm 713, in this case in a somewhat staggered posi-
tion with respect to each other, so that, in the aforemen-
tioned plane of projection perpendicular to the principal
direction, they coincide partly (approximately half). In
both embodiments, the space occupied in transverse di-
rection of the arm is limited, as a result of which supplying
the cups between the hind legs P of a cow onto the arm
and putting, if desired, said cups back on the arm is fa-
cilitated, as illustrated in Figure 7C. The teats are denoted
by ta (rear teats) and tv (front teats).
[0087] Applying teat cups or using other equipment for
performing actions on the teats can be performed in a
quick and controlled manner by means of a carriage ac-
cording to the invention. The carriage can, for example,
pick up the cups from a fixed holder on which a plurality
of sets of cups are kept stand-by, or always be intended
itself for the same set of cups, in which case the carriage
carries the cups itself. In multiple milking devices a plu-
rality of such carriages will be used, for example for every
function and/or for every set of standing areas. The car-
riages are controlled by the central control unit to move
the arm from behind between the hind legs of a cow
standing in a standing area, until the arm has been moved
so far that the centre line S has come between the legs
P or somewhat in front thereof (under the udder). In this
case, the widest part of the carriage can remain behind
the legs P at some distance therefrom. By means of the
position determining means 404,504 the position of a teat
is determined, whereafter the motor 415,515 is controlled
to move a cup 422,522 under said teat, if desired while
moving the carriage forwards or rearwards to some ex-
tent.
[0088] As shown in Figures 1C, 7C and 7D, the point
of rotation about centre line S is situated at the side of
the teats t where the intersection of the two lines through
each pair of a front teat tv and a rear teat ta lies, which
limits the required pivotal movements of the arm on which
the teat cups are held.
[0089] Figures 8A and 8B show two pairs of teat cups
22a,b and 22c,d, intended for the two front teats and the
two rear teats, respectively. The cups 22a-d are provided
with a milk discharge line 24a,b,c,d, respectively, and
with an air duct 25a,b,c,d leading to a source, by means
of which a pulsating movement can be applied to a liner
in the relevant cups, usually by means of alternately ap-
plying an (ambient) pressure and a vacuum from a vac-
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uum source to the space around the liner.
[0090] The milk discharge lines 24a and 24b merge,
at a short distance from the teat cup, for example at a
distance in the order of the height of a teat cup, into a
common discharge line 24e. In a comparable manner,
the discharge lines 24c and 24d continue in a common
discharge line 24f. The two associated air ducts 25a,b
and 25c,d may be connected by, for example, a tie-wrap,
to the discharge lines 24e,f.
[0091] At the beginning of the discharge lines
24a,b,c,d, there are provided flow meters 23a,b,c,d,
which via not shown guide means, supply measurement
signals to a programmable control unit 28. A threshold
value for the milk flow taken from a teat can be input into
the control unit 28.
[0092] The scheme of Figure 8B illustrates that the dis-
charge lines 24e and 24f debouch into a milk jar 26 which,
itself, discharges by means of a single line to a cooled
storage tank 27. There is further provided a non-shown
discharge for foremilk. The air ducts 25a,b,c,d are in con-
nection with switch valves 29a,b,c,d. The switch valves
29a,b,c,d are controlled by the control unit 28 and are in
connection with a non-shown vacuum source.
[0093] In use, after the teat cups 24a-d have been ap-
plied to the teats, the control unit 28 controls the switch
valves 29a,b,c,d in the customary manner to have the
liners perform a pulsating movement, after the relevant
teat cup has been attached to the teat. First, foremilk will
flow from the teats and subsequently the milk flow will
start. The flow from each cup is measured and compared
in the control unit with the input threshold value. When
the threshold value has not yet been reached, it can be
assumed that the milk flow for the relevant teat has not
yet started. Only when the threshold value for the flow of
each of the two cups 22a,b or 22c,d has been obtained,
the control unit will control the switch valve in question
to apply vacuum in an alternating manner to the duct 25a
and the duct 25b. The same holds for the ducts 25c and
25d. As a result thereof, in the common line 24e, the milk
pulses from cup 22a flow before or after the milk pulses
from cup 22b. This means that the total milk flow is better
distributed in direction of flow, so that for the same total
flow a smaller passage can suffice, in which case the
internal cross-section of line 24e can be equal to that of
line 24a or 24b.
[0094] The above-mentioned description is included in
order to illustrate the operation of preferred embodiments
of the invention, and not to limit the scope of the invention.
On the basis of the above-mentioned explanation, it will
be obvious for a person skilled in the art that there are
many variations falling within the scope of the present
invention defined by the appended claims.

Claims

1. Device (1;101;201;301) for milking an animal, such
as a cow, comprising an animal standing area (O)

to be occupied by the animal to be milked in a par-
ticular milking position and a robot device
(10;110;210;310) with a robot arm assembly
(20;120;220;320) for applying to and/or removing
teat cups (22;122;222;322) from respective teats of
the udder of the animal, wherein the robot arm as-
sembly at a distal end is provided with holding means
(21;121;221;321) for the teat cups, wherein the robot
arm assembly at a proximal end is suspended from
a support (9;109;209;309) so as to extend down-
wards therefrom and is rotatable with respect thereto
about a first centre line (S) which has a vertical di-
rection component, wherein, in use, the first centre
line intersects the floor (30;130;230;330) of the ani-
mal standing area at a place situated in the vertical
projection of the animal on the floor in the position
occupied by said animal in the milking position.

2. Device according to claim 1, wherein the animal
standing area comprises a rear region (O’,O") which,
in use, is intended for the region beginning with the
navel of the animal and the animal part located ther-
ebehind, wherein the robot arm assembly has an
end arm portion (20d;120d;220d;320d) which com-
prises the distal end, wherein the first centre line (S)
intersects the end arm portion at a place above the
rear region.

3. Device according to claim 2, wherein the rear region
has a rear part (O") for the hind legs and the udder
region of the animal, wherein the first centre line (S)
intersects the end arm portion (20d;120d;220d;
320d) at a place above the rear part of the rear region.

4. Device according to claim 3, wherein the rear part
(O") of the rear region has a hind leg part for the hind
legs of the animal, wherein the first centre line (S)
intersects the end arm portion (20d;120d;220d;
320d) at a place above the hind leg part of the rear
part of the rear region, preferably at a place between
the hind legs.

5. Device according to claim 2 or 3, wherein the first
centre line intersects the end arm portion (20d;
120d;220d;320d) in a region under the animal, pref-
erably in a region located between the rear side of
the hind legs and the front teats, preferably in a re-
gion located between the rear side of the hind legs
and the rear teats of the udder of the animal, prefer-
ably at a place between the hind legs.

6. Device according to one of the preceding claims,
wherein the position of the support for the robot arm
assembly is constructively determined.

7. Device according to one of the preceding claims,
wherein the animal standing area (O) is elongate and
the first centre line (S), in use, is located in a vertical

15 16 



EP 2 317 837 B9

10

5

10

15

20

25

30

35

40

45

50

55

plane which is parallel to a vertical central longitudi-
nal plane of the animal standing area.

8. Device according to one of the preceding claims,
comprising a frame (2;102;205;305) for supporting
the support, wherein the support is located at a dis-
tance above the floor (30;130;230;330) of the animal
standing area, which distance is greater than the
height of the teats of the animal to be milked.

9. Device according to one of the preceding claims,
comprising a frame (2;102;205;305) for supporting
the support, wherein the support is located at a dis-
tance above the floor (30;130;230;330) of the animal
standing area, which distance is greater than the
height of the animal to be milked.

10. Device according to one of the preceding claims,
wherein the first centre line (S) makes an angle of
less than 30 degrees with the vertical, preferably ex-
tends substantially vertically.

11. Device according to one of the preceding claims,
wherein the robot arm assembly (20;120;220;320)
in the proximal end is rotatable about a substantially
horizontal second centre line (T) which is transverse,
preferably perpendicular, to the first centre line.

12. Device according to one of the preceding claims, pro-
vided with means (20;120;220;320) for having the
means (21;121;221;321) for holding equipment ex-
tend from the rear side to under the animal.

13. Device according to claim 11, wherein the support
is provided with second drive means (16;116;216;
316) for rotating the robot arm assembly about the
second centre line.

14. Device according to one of the preceding claims,
wherein the holding means are configured to apply
to and/or to remove teat cups from respective teats
of the udder of the animal, wherein the holding
means are configured to hold teat cups and are pro-
vided at the distal end of the robot arm assembly.

15. Device according to claim 14, wherein the teat cups
(22;122;222;322) are configured for cleaning and/or
disinfecting the teats prior to the milking and/or fol-
lowing the milking, or wherein the teat cups
(22;122;222;322) are configured for foremilking, or
wherein the teat cups (22;122;222;322) are config-
ured for milking.

16. Device according to one of the preceding claims, fur-
ther provided with a separate carrier for teat cups,
wherein the holding means at the distal end of the
robot arm assembly are configured to take the teat
cups from the carrier and to put the teat cups back

on the carrier.

17. Device according to one of claims 1-13, wherein the
holding means are configured to hold means for
cleaning the teats and/or the udder.

18. Device according to one of claims 1-13, wherein the
holding means are configured to hold means for stim-
ulating the teats.

19. Device according to one of claims 1-13, wherein the
holding means are configured to hold means for in-
specting the milk quality.

20. Device according to one of the preceding claims,
wherein the robot arm assembly (220) at a place
between the distal end and the proximal end is pro-
vided with a pivot (219) with a substantially horizontal
centre line, wherein the drive (224) for third drive
means (225) for the movement about said pivot is
preferably mounted in the support.

21. Device according to one of the preceding claims, pro-
vided with a series of juxtaposed animal standing
areas, wherein the series is straight.

22. Device according to one of claims 1-21, provided
with a series of juxtaposed animal standing areas,
wherein the series is circumferential, like in a car-
rousel (330).

23. Method of performing a milking related action on the
teats of an animal standing in an animal standing
area, wherein the action is performed by means of
equipment which is mounted on a distal end of a
robot arm assembly and, extending with a horizontal
direction component, is passed from behind be-
tween the hind legs of the animal to near the teats,
whereafter the action is performed in succession for
at least two teats while pivoting the robot arm as-
sembly with the equipment about a first centre line
with a vertical direction component which intersects
the floor of the animal standing area.

24. Method according to claim 23, wherein the action is
performed in succession for two front teats.

25. Method according to claim 23, wherein the action is
performed in succession for two rear teats.

26. Method according to claim 23, wherein the action is
performed in succession for all the teats.

27. Method according to one of claims 23-26, wherein
the animal standing area comprises a rear region
which, in use, is intended for the region beginning
with the navel of the animal and the animal part lo-
cated therebehind, wherein the robot arm assembly
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has an end arm portion which comprises the distal
end and extends between the hind legs, wherein,
during performing the actions, the first centre line
intersects the end arm portion at a place above the
rear region.

28. Method according to claim 27, wherein the rear re-
gion has a rear part for the hind legs and the udder
region of the animal, wherein, during performing the
action with the equipment, the first centre line inter-
sects the end arm portion at a place above the rear
part of the rear region.

29. Method according to claim 28, wherein the rear part
of the rear region has a hind leg part for the hind legs
of the animal, wherein, during performing the action
with the equipment, the first centre line intersects the
end arm portion at a place above the hind leg part
of the rear part of the rear region, preferably at a
place between the hind legs.

30. Method according to claim 27 or 28, wherein, during
performing the action, the first centre line intersects
the end arm portion in a region under the animal,
preferably in a region located between the rear side
of the hind legs and the front teats, preferably in a
region located between the rear side of the hind legs
and the rear teats of the udder of the animal, prefer-
ably at a place between the hind legs.

31. Method according to one of claims 23-30, wherein,
during the action, the robot arm assembly is posi-
tioned in such a manner that the first centre line co-
incides with a vertical central longitudinal plane of
the animal.

32. Method according to one of claims 23-31, wherein,
during performing the action with the equipment, the
robot arm assembly is downwardly suspended from
a support.

33. Method according to one of claims 23-31, wherein,
during performing the action with the equipment, the
robot arm assembly extends with a horizontal direc-
tion component from a support which is directly sup-
ported on a ground, wherein the equipment is rotat-
able about the first centre line in the region of a pivot
which is kept below the trunk of the animal.

34. Method according to claim 33, wherein the support
is formed by a self-propelled carriage.

35. Method according to claim 34, wherein the carriage
is freely movable.

36. Method according to one of claims 23-35, wherein
the action relates to applying to and/or removing teat
cups from respective teats of the udder of the animal.

37. Method according to one of claims 23-35, wherein
the action relates to cleaning and/or disinfecting the
teats prior to the milking and/or following the milking.

38. Method according to one of claims 23-35, wherein
the action relates to foremilking.

39. Method according to one of claims 23-35, wherein
the action relates to milking.

40. Method according to one of claims 23-35, wherein
the action relates to stimulating the teats.

41. Method according to one of claims 23-40, wherein
successive sorts of action are each performed with
a separate robot arm assembly equipped according-
ly.

42. Carriage (400;500;600;700) provided with a drive
and a control unit for freely moving the carriage over
a ground, wherein the carriage is provided with an
arm (413;513;613;713) extending with a horizontal
direction component, with means (412;521;621;721)
for holding equipment for performing an action on
the teats of an animal which is to be milked or has
been milked in an animal standing area, wherein the
holding means are mounted on a distal end portion
of the arm, wherein the arm is connected to the car-
riage by means of a pivot, wherein the pivot has a
pivot axis (S) with a vertical direction component.

43. Carriage according to claim 42, comprising a chas-
sis, wherein, viewed in vertical projection on a hori-
zontal plane, the pivot is located inside the chassis.

44. Carriage according to claim 42, comprising a chas-
sis, wherein, viewed in vertical projection on a hori-
zontal plane, the pivot is located outside the chassis.

45. Shed provided with one or more devices according
to one of claims 1-22.

46. Shed provided with a number of carriages according
to claim 42, 43 or 44.

Patentansprüche

1. Vorrichtung (1; 101; 201; 301) zum Melken eines
Tiers wie einer Kuh, umfassend einen Tierstehbe-
reich (0), der von dem zu melkenden Tier in einer
bestimmten Melkposition einzunehmen ist, und eine
Robotervorrichtung (10; 110; 210; 310) mit einer Ro-
boterarmanordnung (20; 120; 220; 320) zum Anle-
gen und/oder Entfernen von Zitzenbechern (22; 122;
222; 322) an bzw. von jeweiligen Zitzen des Euters
des Tiers, wobei die Roboterarmanordnung an ei-
nem distalen Ende mit Haltemitteln (21; 121; 221;
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321) für die Zitzenbecher versehen ist, wobei die Ro-
boterarmanordnung an einem proximalen Ende an
einer Stütze (9; 109; 209; 309) hängt, so dass sie
sich davon nach unten erstreckt und diesbezüglich
um eine erste Mittellinie (S) drehbar ist, die eine ver-
tikale Richtungskomponente hat, wobei die erste
Mittellinie im Gebrauch den Boden (30; 130; 230;
330) des Tierstehbereichs an einer Stelle schneidet,
die in der vertikalen Projektion des Tiers auf dem
Boden in der Position liegt, die von dem Tier in der
Melkposition eingenommen wird.

2. Vorrichtung nach Anspruch 1, wobei der Tiersteh-
bereich einen hinteren Bereich (O’, O") umfasst, der
im Gebrauch für den Bereich bestimmt ist, der mit
dem Nabel des Tiers und dem dahinter angeordne-
ten Teil des Tiers beginnt, wobei die Roboterarma-
nordnung einen Endarmabschnitt (20d; 120d; 220d;
320d) hat, der das distale Ende umfasst, wobei die
erste Mittellinie (S) den Endarmabschnitt an einer
über dem hinteren Bereich liegenden Stelle schnei-
det.

3. Vorrichtung nach Anspruch 2, wobei der hintere Be-
reich einen hinteren Teil (O") für die Hinterbeine und
den Euterbereich des Tiers hat, wobei die erste Mit-
tellinie (S) den Endarmabschnitt (20d; 120d; 220d;
320d) an einer über dem hinteren Teil des hinteren
Bereichs liegenden Stelle schneidet.

4. Vorrichtung nach Anspruch 3, wobei der hintere Teil
(O") des hinteren Bereichs einen Hinterbeinteil für
die Hinterbeine des Tiers hat, wobei die erste Mittel-
linie (S) den Endarmabschnitt (20d; 120d; 220d;
320d) an einer über dem Hinterbeinteil des hinteren
Teils des hinteren Bereichs liegenden Stelle, vor-
zugsweise an einer Stelle zwischen den Hinterbei-
nen, schneidet.

5. Vorrichtung nach Anspruch 2 oder 3, wobei die erste
Mittellinie den Endarmabschnitt (20d; 120d; 220d;
320d) in einem Bereich unter dem Tier, vorzugswei-
se in einem Bereich zwischen der Rückseite der Hin-
terbeine und den vorderen Zitzen, vorzugsweise in
einem Bereich zwischen der Rückseite der Hinter-
beine und den hinteren Zitzen des Euters des Tiers,
vorzugsweise an einer Stelle zwischen den Hinter-
beinen schneidet.

6. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Position der Stütze für die Robo-
terarmanordnung konstruktionsmäßig bestimmt ist.

7. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei der Tierstehbereich (0) länglich ist
und die erste Mittellinie (S) im Gebrauch in einer ver-
tikalen Ebene angeordnet ist, die parallel zu einer
vertikalen mittleren Längsebene des Tierstehbe-

reichs verläuft.

8. Vorrichtung nach einem der vorhergehenden An-
sprüche, umfassend einen Rahmen (2; 102; 205;
305) zum Stützen der Stütze, wobei die Stütze mit
einem Abstand über dem Boden (30; 130; 230; 330)
des Tierstehbereichs angeordnet ist, wobei der Ab-
stand größer als die Höhe der Zitzen des zu melken-
den Tiers ist.

9. Vorrichtung nach einem der vorhergehenden An-
sprüche, umfassend einen Rahmen (2; 102; 205;
305) zum Stützen der Stütze, wobei die Stütze mit
einem Abstand über dem Boden (30; 130; 230; 330)
des Tierstehbereichs angeordnet ist, wobei der Ab-
stand größer als die Höhe des zu melkenden Tiers
ist.

10. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die erste Mittellinie (S) einen Winkel
von weniger als 30 Grad zur Vertikalen einnimmt und
sich vorzugsweise im Wesentlichen vertikal er-
streckt.

11. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Roboterarmanordnung (20; 120;
220; 320) am proximalen Ende um eine im Wesent-
lichen horizontale zweite Mittellinie (T) drehbar ist,
die quer und vorzugsweise senkrecht zu der ersten
Mittellinie verläuft.

12. Vorrichtung nach einem der vorhergehenden An-
sprüche, die mit Mitteln (20; 120; 220; 320) versehen
ist, damit sich die Mittel (21; 121; 221; 321) zum Hal-
ten von Ausrüstung von der Rückseite bis unter das
Tier erstrecken.

13. Vorrichtung nach Anspruch 11, wobei die Stütze mit
zweiten Antriebsmitteln (16; 116; 216; 316) zum Dre-
hen der Roboterarmanordnung um die zweite Mit-
tellinie versehen ist.

14. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Haltemittel dazu konfiguriert
sind, Zitzenbecher an jeweilige Zitzen des Euters
des Tiers anzulegen und/oder diese von jeweiligen
Zitzen des Euters des Tiers zu entfernen, wobei die
Haltemittel dazu konfiguriert sind, Zitzenbecher zu
halten, und am distalen Ende der Roboterarmanord-
nung vorgesehen sind.

15. Vorrichtung nach Anspruch 14, wobei die Zitzenbe-
cher (22; 122; 222; 322) dazu konfiguriert sind, die
Zitzen vor dem Melken und/oder nach dem Melken
zu reinigen und/oder zu desinfizieren, oder wobei
die Zitzenbecher (22; 122; 222; 322) zum Vormelken
konfiguriert sind oder wobei die Zitzenbecher (22;
122; 222; 322) zum Melken konfiguriert sind.
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16. Vorrichtung nach einem der vorhergehenden An-
sprüche, die ferner mit einem separaten Träger für
Zitzenbecher versehen ist, wobei die Haltemittel am
distalen Ende der Roboterarmanordnung dazu kon-
figuriert sind, die Zitzenbecher vom Träger zu neh-
men und die Zitzenbecher zurück auf den Träger zu
platzieren.

17. Vorrichtung nach einem der Ansprüche 1 - 13, wobei
die Haltemittel dazu konfiguriert sind, Mittel zum Rei-
nigen der Zitzen und/oder des Euters zu halten.

18. Vorrichtung nach einem der Ansprüche 1 - 13, wobei
die Haltemittel dazu konfiguriert sind, Mittel zum Sti-
mulieren der Zitzen zu halten.

19. Vorrichtung nach einem der Ansprüche 1 - 13, wobei
die Haltemittel dazu konfiguriert sind, Mittel zum Prü-
fen der Milchqualität zu halten.

20. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Roboterarmanordnung (220) an
einer Stelle zwischen dem distalen Ende und dem
proximalen Ende mit einem Zapfen (219) mit einer
im Wesentlichen horizontalen Mittellinie versehen
ist, wobei der Antrieb (224) für dritte Antriebsmittel
(225) für die Bewegung um den Zapfen vorzugswei-
se in der Stütze montiert ist.

21. Vorrichtung nach einem der vorhergehenden An-
sprüche, die mit einer Reihe von nebeneinander an-
geordneten Tierstehbereichen versehen ist, wobei
die Reihe gerade ist.

22. Vorrichtung nach einem der Ansprüche 1 - 21, die
mit einer Reihe von nebeneinander angeordneten
Tierstehbereichen versehen ist, wobei die Reihe um-
fangsmäßig wie ein Karussell (330) angeordnet ist.

23. Verfahren zum Durchführen einer mit Melken ver-
wandten Handlung an den Zitzen eines Tiers, das in
einem Tierstehbereich steht, wobei die Handlung mit
Ausrüstung ausgeführt wird, die an einem distalen
Ende einer Roboterarmanordnung montiert ist und
sich mit einer horizontalen Richtungskomponente
erstreckt und von hinten zwischen den Hinterbeinen
des Tiers bis in die Nähe der Zitzen geführt wird,
wonach die Handlung nacheinander für mindestens
zwei Zitzen durchgeführt wird, während die Robo-
terarmanordnung mit der Ausrüstung um eine erste
Mittellinie mit einer vertikalen Richtungskomponen-
te, die den Boden des Tierstehbereichs schneidet,
geschwenkt wird.

24. Verfahren nach Anspruch 23, wobei die Handlung
nacheinander für zwei vordere Zitzen durchgeführt
wird.

25. Verfahren nach Anspruch 23, wobei die Handlung
nacheinander für zwei hintere Zitzen durchgeführt
wird.

26. Verfahren nach Anspruch 23, wobei die Handlung
nacheinander für alle Zitzen durchgeführt wird.

27. Verfahren nach einem der Ansprüche 23 - 26, wobei
der Tierstehbereich einen hinteren Bereich umfasst,
der im Gebrauch für den Bereich bestimmt ist, der
mit dem Nabel des Tiers und dem dahinter angeord-
neten Teil des Tiers beginnt, wobei die Roboterar-
manordnung einen Endarmabschnitt hat, der das
distale Ende umfasst und sich zwischen den Hinter-
beinen erstreckt, wobei die erste Mittellinie während
der Durchführung der Handlung den En-
darmabschnitt an einer Stelle über dem hinteren Be-
reich schneidet.

28. Verfahren nach Anspruch 27, wobei der hintere Be-
reich einen hinteren Teil für die Hinterbeine und den
Euterbereich des Tiers hat, wobei die erste Mittellinie
während der Durchführung der Handlung mit der
Ausrüstung den Endarmabschnitt an einer Stelle
über dem hinteren Teil des hinteren Bereichs schnei-
det.

29. Verfahren nach Anspruch 28, wobei der hintere Teil
des hinteren Bereichs einen Hinterbeinteil für die
Hinterbeine des Tiers hat, wobei die erste Mittellinie
während der Durchführung der Handlung mit der
Ausrüstung den Endarmabschnitt an einer über dem
Hinterbeinteil des hinteren Teils des hinteren Be-
reichs liegenden Stelle, vorzugsweise an einer Stelle
zwischen den Hinterbeinen, schneidet.

30. Verfahren nach Anspruch 27 oder 28, wobei die ers-
te Mittellinie während der Durchführung der Hand-
lung den Endarmabschnitt in einem Bereich unter
dem Tier schneidet, vorzugsweise in einem Bereich
zwischen der Hinterseite der Hinterbeine und den
vorderen Zitzen, vorzugsweise in einem Bereich zwi-
schen der Hinterseite der Hinterbeine und den hin-
teren Zitzen des Euters des Tiers, vorzugsweise an
einer Stelle zwischen den Hinterbeinen.

31. Verfahren nach einem der Ansprüche 23 - 30, wobei
die Roboterarmanordnung während der Handlung
so positioniert ist, dass die erste Mittellinie mit einer
vertikalen mittleren Längsebene des Tiers zusam-
menfällt.

32. Verfahren nach einem der Ansprüche 23 - 31, wobei
die Roboterarmanordnung während der Durchfüh-
rung der Handlung mit der Ausrüstung von einer
Stütze nach unten hängt.

33. Verfahren nach einem der Ansprüche 23 - 31, wobei
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sich die Roboterarmanordnung während der Durch-
führung der Handlung mit der Ausrüstung mit einer
horizontalen Richtungskomponente von einer Stüt-
ze erstreckt, die direkt auf einem Boden abgestützt
ist, wobei sich die Ausrüstung um eine erste Mittel-
linie im Bereich eines Zapfens dreht, der unter dem
Rumpf des Tiers gehalten wird.

34. Verfahren nach Anspruch 33, wobei die Stütze durch
einen selbstfahrenden Wagen gebildet ist.

35. Verfahren nach Anspruch 34, wobei der Wagen frei
beweglich ist.

36. Verfahren nach einem der Ansprüche 23 - 35, wobei
sich die Handlung auf das Anlegen und/oder Entfer-
nen von Zitzenbechern an bzw. von jeweilige(n) Zit-
zen des Euters des Tiers bezieht.

37. Verfahren nach einem der Ansprüche 23 - 35, wobei
sich die Handlung auf das Reinigen und/oder Des-
infizieren der Zitzen vor dem Melken und/oder nach
dem Melken bezieht.

38. Verfahren nach einem der Ansprüche 23 - 35, wobei
sich die Handlung auf das Vormelken bezieht.

39. Verfahren nach einem der Ansprüche 23 - 35, wobei
sich die Handlung auf das Melken bezieht.

40. Verfahren nach einem der Ansprüche 23 - 35, wobei
sich die Handlung auf das Stimulieren der Zitzen be-
zieht.

41. Verfahren nach einem der Ansprüche 23 - 40, wobei
aufeinanderfolgende Arten von Handlungen jeweils
mit einer separaten, entsprechend ausgerüsteten
Roboterarmanordnung durchgeführt werden.

42. Wagen (400; 500; 600; 700), der mit einem Antrieb
und einer Steuereinheit versehen ist, um den Wagen
frei über einen Boden zu bewegen, wobei der Wagen
mit einem Arm (413; 513; 613; 713), der sich mit
einer horizontalen Richtungskomponente erstreckt,
und mit Mitteln (412; 521; 621; 721) zum Halten von
Ausrüstung zur Durchführung einer Handlung an
den Zitzen eines Tiers, das in einem Tierstehbereich
gemolken werden soll oder gemolken worden ist,
versehen ist, wobei die Haltemittel an einem distalen
Endabschnitt des Arms montiert sind, wobei der Arm
mittels eines Zapfens mit dem Wagen verbunden ist,
wobei der Zapfen eine Zapfenachse (S) mit einer
vertikalen Richtungskomponente hat.

43. Wagen nach Anspruch 42, umfassend ein Fahrge-
stell, wobei der Zapfen, wenn in einer vertikalen Pro-
jektion in einer horizontalen Ebene betrachtet, inner-
halb des Fahrgestells angeordnet ist.

44. Wagen nach Anspruch 42, umfassend ein Fahrge-
stell, wobei der Zapfen, wenn in einer vertikalen Pro-
jektion in einer horizontalen Ebene betrachtet, au-
ßerhalb des Fahrgestells angeordnet ist.

45. Schuppen, der mit einer oder mehreren Vorrichtun-
gen nach einem der Ansprüche 1 - 22 versehen ist.

46. Schuppen, der mit mehreren Wagen nach Anspruch
42, 43 oder 44 versehen ist.

Revendications

1. Dispositif (1; 101; 201; 301) pour traire un animal,
tel qu’une vache, comprenant une zone (0) de station
droite de l’animal, à occuper par l’animal à traire dans
une position particulière de traite et un dispositif de
robot (10; 110; 210; 310) avec un ensemble bras
(20; 120; 220; 320) de robot pour appliquer des go-
belets trayeurs (22; 122; 222; 322) aux trayons res-
pectifs de la mamelle de l’animal et/ou les en retirer,
dans lequel l’ensemble bras de robot, à son extré-
mité distale, est équipé de moyens de préhension
(21; 121; 221; 321) pour les gobelets trayeurs, dans
lequel l’ensemble bras de robot, à son extrémité
proximale, est suspendu à un support (9; 109; 209;
309) de façon à s’étendre vers le bas à partir de
celui-ci et est orientable par rapport à celui-ci autour
d’un premier axe (S) qui a une composante de di-
rection verticale, dans lequel, en service, le premier
axe coupe le sol (30; 130; 230; 330) de la zone de
station droite de l’animal.

2. Dispositif selon la revendication 1, dans lequel la zo-
ne de station droite de l’animal comprend une zone
arrière (0’, 0") qui, en service, est conçue pour com-
mencer au niveau du nombril de l’animal et continuer
au niveau de la partie de l’animal située derrière,
dans lequel l’ensemble bras de robot comporte une
partie terminale (20d; 120d; 220d; 320d) de bras qui
comprend l’extrémité distale, dans lequel le premier
axe (S) coupe la partie terminale de bras en un en-
droit au-dessus de la zone arrière.

3. Dispositif selon la revendication 2, dans lequel la zo-
ne arrière comporte une partie arrière (0") pour les
pattes de derrière et la zone de la mamelle de l’ani-
mal, dans lequel le premier axe (S) coupe la partie
terminale (20d; 120d; 220d; 320d) de bras en un
endroit au-dessus de la partie arrière de la zone ar-
rière.

4. Dispositif selon la revendication 3, dans lequel la par-
tie arrière (0") de la zone arrière comporte une partie
de pattes postérieures pour les pattes de derrière de
l’animal, dans lequel le premier axe (S) coupe la par-
tie terminale (20d; 120d; 220d; 320d) de bras en un
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endroit au-dessus de la partie de pattes postérieures
de la partie arrière de la zone arrière, de préférence
en un endroit entre les pattes de derrière.

5. Dispositif selon la revendication 2 ou 3, dans lequel
le premier axe (S) coupe la partie terminale (20d;
120d; 220d; 320d) de bras dans une zone sous l’ani-
mal, de préférence dans une zone située entre le
côté arrière des pattes de derrière et les trayons an-
térieurs, de préférence dans une zone située entre
le côté arrière des pattes de derrière et les trayons
postérieurs de la mamelle de l’animal, de préférence
en un endroit entre les pattes de derrière.

6. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la position du support pour
l’ensemble bras de robot est déterminée par cons-
truction.

7. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la zone (0) de station droite
de l’animal est allongée et le premier axe (S) est, en
service, situé dans un plan vertical qui est parallèle
au plan vertical longitudinal central de la zone de
station droite de l’animal.

8. Dispositif selon l’une quelconque des revendications
précédentes, comprenant un bâti (2; 102; 205; 305)
pour soutenir le support, dans lequel le support est
situé à une certaine distance au-dessus du sol (30;
130; 230; 330) de la zone de station droite de l’ani-
mal, laquelle distance est supérieure à la hauteur
des trayons de l’animal à traire.

9. Dispositif selon l’une quelconque des revendications
précédentes, comprenant un bâti (2; 102; 205; 305)
pour soutenir le support, dans lequel le support est
situé à une certaine distance au-dessus du sol (30;
130; 230; 330) de la zone de station droite de l’ani-
mal, laquelle distance est supérieure à la hauteur de
l’animal à traire.

10. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le premier axe (S) fait avec
la verticale un angle inférieur à 30 degrés et de pré-
férence s’étend sensiblement à la verticale.

11. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel l’ensemble bras (20; 120;
220; 320) de robot est dans son extrémité proximale
orientable autour d’un second axe (T) sensiblement
horizontal qui est transversal, de préférence perpen-
diculaire, au premier axe.

12. Dispositif selon l’une quelconque des revendications
précédentes, équipé de moyens (20; 120; 220; 320)
pour que les moyens de préhension (21; 121; 221;
321) des équipements s’étendent depuis le côté ar-

rière jusque sous l’animal.

13. Dispositif selon la revendication 11, dans lequel le
support est équipé d’un deuxième moyen d’entraî-
nement (16; 116; 216; 316) pour faire tourner l’en-
semble bras de robot autour du second axe.

14. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel les moyens de préhension
sont configurés pour appliquer des gobelets trayeurs
aux trayons respectifs de la mamelle de l’animal
et/ou les en retirer, dans lequel les moyens de pré-
hension sont configurés pour tenir des gobelets
trayeurs et sont montés à l’extrémité distale de l’en-
semble bras de robot.

15. Dispositif selon la revendication 14, dans lequel les
gobelets trayeurs (22; 122; 222; 322) sont configurés
pour nettoyer et/ou désinfecter les trayons avant la
traite et/ou après la traite, ou dans lequel les gobelets
trayeurs (22; 122; 222; 322) sont configurés pour
tirer le premier lait ou dans lequel les gobelets
trayeurs (22; 122; 222; 322) sont configurés pour
traire.

16. Dispositif selon l’une quelconque des revendications
précédentes, équipé en outre d’un dispositif de
transport séparé pour les gobelets trayeurs, dans
lequel les moyens de préhension à l’extrémité distale
de l’ensemble bras de robot sont configurés pour
prendre les gobelets trayeurs sur le dispositif de
transport et reposer les gobelets trayeurs sur le dis-
positif de transport.

17. Dispositif selon l’une quelconque des revendications
1 à 13, dans lequel les moyens de préhension sont
configurés pour nettoyer les trayons et/ou la mamel-
le.

18. Dispositif selon l’une quelconque des revendications
1 à 13, dans lequel les moyens de préhension sont
configurés pour tenir des moyens pour stimuler les
trayons.

19. Dispositif selon l’une quelconque des revendications
1 à 13, dans lequel les moyens de préhension sont
configurés pour tenir des moyens d’inspection de la
qualité du lait.

20. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel l’ensemble bras (220) de
robot est, à un endroit entre l’extrémité distale et l’ex-
trémité proximale, équipé d’un pivot (219) ayant un
axe sensiblement horizontal, dans lequel la com-
mande (224) pour un troisième moyen d’entraîne-
ment (225) pour les mouvements autour dudit pivot
est de préférence monté dans le support.
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21. Dispositif selon l’une quelconque des revendications
précédentes, équipé d’une série de zones juxtapo-
sées de station droite de l’animal, dans lequel la série
est rectiligne.

22. Dispositif selon l’une quelconque des revendications
1 à 21, équipé d’une série de zones juxtaposées de
station droite de l’animal, dans lequel la série est
circulaire, comme dans un carrousel (330).

23. Procédé d’exécution d’une action concernant la trai-
te sur les trayons d’un animal se tenant dans une
zone de station droite de l’animal, dans lequel l’ac-
tion est exécutée au moyen d’un équipement qui est
monté sur l’extrémité distale d’un ensemble bras de
robot et, s’étendant avec un composant de direction
horizontale, est passé de derrière entre les pattes
de derrière de l’animal jusqu’à proximité des trayons,
après quoi l’action est exécutée successivement
pour au moins deux trayons tout en faisant pivoter l’
ensemble bras de robot avec l’équipement autour
d’un premier axe ayant une composante de direction
verticale qui coupe le sol de la zone de station droite
de l’animal.

24. Procédé selon la revendication 23, dans lequel l’ac-
tion est exécutée successivement pour les deux
trayons antérieurs.

25. Procédé selon la revendication 23, dans lequel l’ac-
tion est exécutée successivement pour les deux
trayons postérieurs.

26. Procédé selon la revendication 23, dans lequel l’ac-
tion est exécutée successivement pour tous les
trayons.

27. Procédé selon l’une quelconque des revendications
23 à 26, dans lequel la zone de station droite de
l’animal comprend une zone arrière qui, en service,
est conçue pour commencer au niveau du nombril
de l’animal et continuer au niveau de la partie de
l’animal située derrière, dans lequel l’ensemble bras
de robot comporte une partie terminale de bras qui
comprend l’extrémité distale et s’étend entre les pat-
tes de derrière, dans lequel, pendant qu’on exécute
les actions, le premier axe coupe la partie terminale
de bras en un endroit au-dessus de la zone arrière.

28. Procédé selon la revendication 27, dans lequel la
zone arrière comporte une partie arrière pour les pat-
tes de derrière et la zone de la mamelle de l’animal,
dans lequel, pendant qu’on exécute les actions avec
l’équipement, le premier axe coupe la partie termi-
nale de bras en un endroit au-dessus de la partie
arrière de la zone arrière.

29. Procédé selon l’une quelconque des revendications

28, dans lequel, pendant qu’on exécute les actions
avec l’équipement, l’ensemble bras de robot la partie
arrière de la zone arrière comporte une partie de
pattes postérieures pour les pattes de derrière de
l’animal, dans lequel, pendant qu’on exécute les ac-
tions avec l’équipement, le premier axe coupe la par-
tie terminale de bras en un endroit au-dessus de la
partie de pattes postérieures de la partie arrière de
la zone arrière, de préférence en un endroit entre
les pattes de derrière.

30. Procédé selon la revendication 27 ou 28, dans le-
quel, pendant qu’on exécute les actions, le premier
axe coupe la partie terminale de bras dans une zone
sous l’animal, de préférence dans une zone située
entre le côté arrière des pattes de derrière et les
trayons antérieurs, de préférence dans une zone si-
tuée entre le côté arrière des pattes de derrière et
les trayons postérieurs de la mamelle de l’animal,
de préférence en un endroit entre les pattes de der-
rière.

31. Procédé selon l’une quelconque des revendications
23 à 30, dans lequel, pendant les actions, l’ensemble
bras de robot est placé de telle manière que le pre-
mier axe coïncide avec le plan vertical longitudinal
central de l’animal.

32. Procédé selon l’une quelconque des revendications
23 à 31, dans lequel, pendant qu’on exécute les ac-
tions avec l’équipement, l’ensemble bras de robot
est suspendu vers le bas à un support.

33. Procédé selon l’une quelconque des revendications
23 à 31, dans lequel, pendant qu’on exécute les ac-
tions avec l’équipement, l’ensemble bras de robot
s’étend avec un composant de direction horizontale
depuis un support qui repose directement sur le sol,
l’équipement pouvant tourner autour du premier axe
dans la zone d’un pivot qui est maintenu sous le tronc
de l’animal.

34. Procédé selon la revendication 33, dans lequel le
support est constitué par un chariot automoteur.

35. Procédé selon la revendication 34, dans lequel le
chariot est libre de ses mouvements.

36. Procédé selon l’une quelconque des revendications
23 à 35, dans lequel l’action consiste à appliquer des
gobelets trayeurs aux trayons respectifs de la ma-
melle de l’animal et/ou à les en retirer.

37. Procédé selon l’une quelconque des revendications
23 à 35, dans lequel l’action consiste à nettoyer et/ou
désinfecter les trayons avant la traite et/ou après la
traite.
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38. Procédé selon l’une quelconque des revendications
23 à 35, dans lequel l’action concerne le premier lait.

39. Procédé selon l’une quelconque des revendications
23 à 35, dans lequel l’action concerne la traite.

40. Procédé selon l’une quelconque des revendications
23 à 35, dans lequel l’action concerne la stimulation
des trayons.

41. Procédé selon l’une quelconque des revendications
23 à 40, dans lequel des sortes successives d’action
sont exécutées avec un ensemble bras de robot dis-
tinct équipé en conséquence.

42. Chariot (400; 500; 600; 700) équipé d’un élément
moteur et d’un groupe de commande pour déplacer
librement le chariot sur le sol, le chariot étant équipé
d’un bras (413; 513; 613; 713) s’étendant avec un
composant de direction horizontale, ayant des
moyens (412; 521; 621; 721) pour tenir les équipe-
ments afin d’exécuter une action sur les trayons d’un
animal qui doit être trait ou qui a été trait dans la
zone de station droite de l’animal, dans lequel le bras
est raccordé au chariot au moyen d’un pivot, le pivot
ayant un axe (S) de pivot avec une composante de
direction verticale.

43. Chariot selon la revendication 42, comprenant un
châssis, dans lequel, vu en projection verticale sur
un plan horizontal, le pivot est situé à l’intérieur du
châssis.

44. Chariot selon la revendication 42, comprenant un
châssis, dans lequel, vu en projection verticale sur
un plan horizontal, le pivot est situé à l’extérieur du
châssis.

45. Étable pourvu d’un ou plusieurs dispositifs selon une
des revendications 1-22.

46. Étable pourvu d’un nombre des chariots selon la re-
vendication 42, 43 ou 44.
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