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Description

Technical Field

[0001] The present invention relates to optical detec-
tors for use in contaminated environments and has par-
ticular relevance to optical detectors used in automatic
or semiautomatic milking systems, for example, for de-
termining the position of an animal’s teats.

Background

[0002] An optical detection arrangement, such as is
commonly used in automatic milking systems, typically
includes a detector in the form of a diode detector or CCD
array camera for detecting radiation that is emitted or
reflected from an object of interest, and using the detect-
ed radiation to determine the distance between the object
and the detector. Some systems may also have a radi-
ation source, for example, a laser, used to illuminate ob-
jects of interest with suitable radiation. In most cases,
the radiation detector and source, if present, are ar-
ranged in a housing behind a screen or window that pro-
tects the camera or diode from surrounding pollution. The
window may be made of glass or other suitably transpar-
ent material through which visible light or other radiation
can pass substantially without attenuation. In order for
an optical detection system of this kind to operate reliably,
it is important that the transmission of radiation through
the window is not blocked by deposits such as dirt, dust
or water. Deposits of any kind reduce the amount of op-
tical radiation that can reach the detector and, in systems
containing a source of radiation for illuminating an object,
may also prevent an object from being illuminated ade-
quately.
[0003] A particular challenge in a milking parlour is the
amount of dirt and liquid that is present around the sys-
tem. All equipment that comes into contact with the ani-
mals must be kept clean. Generally, this is achieved by
subjecting the relevant elements of the milking system,
such as teat cups, teat cleaning devices and even parts
of the robot arm to a periodic wash with a cleaning or
disinfecting liquid or at least with water. In addition, when
an animal is to be milked, the teats must be washed and
typically also disinfected after milking. During this proc-
ess, droplets of liquid can become airborne and thus be
likely to settle on the detector window. Milk may also leak
from the teats of an animal both prior to and after milking.
Since the optical detectors are often positioned close to
the teats of an animal, milk can also land on the detector
window. Additionally, the floor of the milking parlour is
often wet as a result of the various cleaning operations,
so that droplets can be thrown upwards by the movement
of an animal’s feet.
[0004] Existing systems have cleaning devices either
provided separately from the detectors or connected to
the detector window for washing or wiping the window
surface and possibly drying the protective window with

a blast of air. For example, EP-A-0688498 describes a
cylindrical optical detector used in a milking arrangement
that has a sliding cover adapted to move over a window.
The cover is equipped with a sponge that is wetted by a
cleaning liquid. As the cover slides over the window, the
window is wiped by the sponge. US 4,843,561 describes
an agricultural harvester with an imaging devices in the
form of cameras. These cameras are cleaned by means
of a sprayer that sprays cleaning solution and wiper
blades that automatically wipe a glass cover that protects
the camera. A problem with such arrangements is that
cleaning takes a certain time to accomplish and during
this time the optical detector is necessarily inoperative,
as the application of any form of liquid onto the surface
will impede the correct operation of the detector.
[0005] US 4,240,691 proposes a system for protecting
television cameras that are used for surveillance. This
essentially consists of a device that is mounted on the
front of the camera objective and is shaped to generate
air channels through which pressurised air is piped per-
manently. The protective device is designed to generate
a laminate air flow across the surface of the camera ob-
jective so that any dust in the air is carried away from the
surface of the objective before it can land on the glass.
The cameras equipped with this device are operated con-
tinuously and can be unattended for many days, weeks
or even months. The permanent air flow is intended to
ensure that the cameras remain substantially free of dust.
However, the need for a continuous pressurised air flow
makes the arrangement expensive. Moreover, while this
device it is effective for preventing airborne dust or small
dirt particles from obscuring the camera objective in a
location that is not heavily contaminated, for example
fixed to a wall of a building well above ground level, such
an arrangement would be less effective when located
close to an inherently dirty floor, as the forced air flow
would generate a turbulent flow that could throw up dust,
particles, mud and liquid from the floor into the air. This
would not only obscure the objective, but could also dam-
age it, as any abrasive particles in the resultant dust cloud
could scratch the camera over time. Such an arrange-
ment is thus inherently unsuitable for use close to the
floor of barns or milking parlours, for example, on a cam-
era located roughly at the level of a cow’s teats.
[0006] US 5784 994 discloses a device according to
the preamble of claim 1.
[0007] In view of the drawbacks of the above arrange-
ments and methods, it is an object of the present inven-
tion to reduce the inoperative time due to cleaning of a
camera that is arranged for use in a dirty environment,
while maintaining reliable and effective operation by en-
suring that the camera window remains clean.

Summary

[0008] In accordance with the present invention, this
object is achieved in a milking system having a milking
robot with at least one robot arm for applying teat cups
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to the teats of an animal, an optical detector for detecting
radiation emitted and/or reflected by at least part of an
animal, the detector having a housing with a window that
is substantially transparent to said radiation and a de-
tecting element that is enclosed within said housing and
receives the radiation through the window, wherein the
optical detector is adapted to be moved to a position un-
der an animal for detecting the position of the teats of the
animal, and a controller for controlling the operation of
the robot arm and the detector. The detector includes an
airflow arrangement adapted to be connected to a source
of pressurised air and having at least one aperture dis-
posed adjacent the detector window for generating a cur-
tain of air that flows substantially parallel with the surface
of the window, wherein the controller is adapted to control
the application of pressurised air to the at least one ap-
erture to generate the air curtain at the start of, or shortly
before the start of at least one further operation controlled
by the controller.
[0009] By generating the air curtain to coincide with
another operation controlled by the controller, and ideally
with the start of this other operation, it is ensured that the
air curtain is in place only when there is a risk of contam-
ination of the window as a result of this other operation.
This not only reduces the operating cost of the device,
but it also limits the risk of unnecessary air turbulence
close to the stall floor and thus also the attendant airborne
contamination that could damage both the detector and
other equipment in the milking stall.
[0010] Once this other operation is terminated, the con-
troller can stop generating the air curtain by ceasing the
application of pressurised air to the aperture or apertures.
Alternatively, the air curtain may be retained in place until
several such operations have been performed in series
and it is considered beneficial to protect the detector win-
dow during and between these operations.
[0011] Preferably, the at least one further operation
controlled by the controller includes the positioning of
said detector under an animal. When the detector is
moved close to the teats of an animal, for example, in
order to detect the teats and determine their position prior
to cleaning or milking, there is a risk that milk droplets
may land on the detector window, as in some animals,
milk let-down is triggered simply by the act of entering
the milk box and in most cases will have started when
the teats have been washed. In addition when the detec-
tor is located under an animal, there is a higher risk of
dust or mud falling from the animal onto the detector win-
dow. It may thus advantageous to keep the air curtain in
place until the detector has been moved away from the
animal.
[0012] Alternatively, or in addition, the at least one fur-
ther operation controlled by the controller includes the
operation of the detector for detecting radiation. In some
cases it may be sufficient simply to generate the air cur-
tain to coincide with the start of operation of the detector.
[0013] When any wet operation is carried out by the
milking system it is clear that the detector window is more

at risk of contamination. Accordingly, when the milking
system includes a washing device for cleaning the teats
of an animal it can also be particularly advantageous
when the at least one operation controlled by the con-
troller consists of cleaning the teats of the animal with
the washing device. Similarly, when the milking system
includes a teat treatment device for applying liquid treat-
ment to the teats of an animal, the at least one further
operation controlled by the controller preferably consists
of controlling the teat treatment device to apply a liquid
treatment to the teats of the animal.
[0014] Preferably, the aperture or apertures are ar-
ranged relative to the window such that upon application
of pressurised air, air flows substantially downwards from
the aperture or apertures. This ensures that droplets of
liquid, such as water or milk, many of which will anyway
be falling downwardly under the force of gravity will simply
be swept along by the air curtain. However, it may be
advantageous to arrange the aperture or apertures rel-
ative to the window such that upon application of pres-
surised air, air flows across the window in a direction that
is substantially perpendicular to a downwards direction,
in other words, from one lateral side of the window to the
other. This reduces the turbulence generated at floor lev-
el and, hence, reduces the risk of dust being thrown into
the air to obscure the detector field.
[0015] The detector is preferably mounted on a robot
arm. This may be the same robot arm used for applying
teat cups to the teats of an animal, or a separate robot
arm. In this way, the actuation of the air curtain can be
effected in conjunction with the positioning of the robot
arm under control of the control means, for example,
when the robot arm is adjacent, or has been moved to a
position adjacent the washing device prior to washing.
[0016] In order to reduce the risk of damage by an an-
imal, the air flow arrangement is preferably at least par-
tially integrated in the detector housing with the aperture
or apertures disposed at the exterior of the housing on
one side of the window and communicating with a duct
system that is arranged in or on the housing and con-
nectible to the pressurised air source. In a particularly
advantageous embodiment, the duct system is used to
supply cleaning liquid for washing the window when the
detector is not in operation. To this end the duct system
is further adapted to be connected to a source of cleaning
liquid, wherein the controller controls the application of
a cleaning liquid to force cleaning liquid out through the
aperture or apertures to clean the window. This may be
followed by the connection of the duct system to the pres-
surised air source to generate the air curtain in order to
dry the window.
[0017] The invention also resides in a method for pre-
venting contamination of an optical detector used to de-
termine the position of teats of a dairy animal, wherein
the detector is comprised in a milking system having a
milking robot with at least one robot arm for applying teat
cups to the teats of an animal and wherein detector has
a housing, a detecting element enclosed within the hous-
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ing and a window that forms part of the housing and is
of a material that is substantially transparent to radiation
detected by the detecting element. The detector further
includes an airflow arrangement adapted to be connect-
ed to a source of pressurised air and having at least one
aperture disposed adjacent the detector window. The
method includes the steps of actuating the application or
pressurised air to the at least one aperture to generate
an air curtain at the start of, or shortly before the start of,
at least one further operation performed by the milking
system.
[0018] Preferably, the step of generating the air curtain
to coincide with at least one further operation includes
moving the detector to a position under an animal to be
milked and generating the air curtain to coincide with the
movement of said detector.
[0019] The air curtain is advantageously turned off by
halting the application of pressurised air to the one or
more apertures while the detector is moved away from
a position under the animal or at the end of this move-
ment.
[0020] In alternative embodiments, the step of gener-
ating the air curtain to coincide with at least one further
operation includes generating the air curtain to coincide
with spraying treatment liquid towards the teats of the
animal, with the cleaning of the teats of the animal using
a teat cleaning device and/or with the application of teat
cups to the teats of the animal.
[0021] In an arrangement wherein the airflow arrange-
ment is adapted to be connected to a source of cleaning
liquid, the method further includes the step of controlling
the application of cleaning fluid to the at least one aper-
ture to effect the cleaning of the window.

Brief description of the drawings

[0022] Further objects and advantages of the present
invention will become apparent from the following de-
scription of the preferred embodiments that are given by
way of example with reference to the accompanying
drawings. In the figures:

Fig. 1 schematically illustrates a milking stall
with an automatic milking system in ac-
cordance with the present arrange-
ment,

Fig. 2 schematically illustrate a detector in ac-
cordance with the present invention,

Fig. 3 is a flow diagram illustrating the control
of the air curtain over the detector win-
dow in accordance with the present in-
vention, and

Figs. 4a to 4d schematically illustrate four situations
in which the detector air curtain may be
actuated in accordance with the

present invention.

Detailed description

[0023] Fig 1 shows an automatic milking system, which
includes a milk box 30 for retaining an animal to be milked
and a milking robot 1 disposed to one side of the milk
box 30. The milk box 30 includes an entrance gate 310
and an exit gate 320. An identification device 330 is
mounted on or near to the milk box 30 close to the en-
trance gate 310. This device 330 detects the unique iden-
tification of an animal standing before the milk box by
detecting or interrogating a transponder 340, that is car-
ried by the animal, for example on a collar, and holds a
unique identification number or code assigned to the an-
imal. The control of these gates will be described in more
detail below. The milking robot 1 includes a robot arm
construction 10 as well as a number of other components
not shown in the figure but conventionally present in this
type of arrangement. These components typically in-
clude, but are not limited to, milk and pulsation lines and
associated elements of the milk and vacuum circuits,
such as collecting jars and regulator valves, flow and
vacuum sensors and physiological sensors, which may
include conductivity and temperature sensors, among
others. A set of four teat cups 50 connected to milk lines
(not shown) are provided in a position of rest arranged
in a magazine located beside the robot arm construction
10 within easy reach of the same. A washing cup 60 for
washing an animal’s teats one by one is also shown in
its rest position arranged beside the robot arm construc-
tion. The washing cup 60 preferably includes a spray
nozzle in its interior through which cleaning and/or rinsing
liquid can be applied to an animal’s teats. Alternatively,
the cleaning and/or rinsing liquid is not sprayed within
the teat cup, but forced through one or more outlets at
least some of which are disposed towards the upper rim
of the washing cup 60, so that the liquid can run down
and around the teat in the washing cup, possibly acting
in conjunction with some mechanical means such as
brushes or sponges. While only one washing cup 60 is
illustrated, it will be understood by those skilled in the art
that two or more washing cups 60 may be provided to
wash more than one teat simultaneously. The robot arm
construction 10 includes a robot arm 110 that is movable
vertically and horizontally and capable of rotating about
two axes to enable it to be moved into one or more precise
positions under an animal present in the milk box 30 and
withdrawn to the side of the milk box 30 in the illustrated
position when not used for milking. The robot arm 110
carriers a gripper 120 at its end which, in the illustrated
embodiment, comprises an electromagnet that can be
energised to pick up a teat cup 50 or the cleaning cup 60
and de-energised to release the teat and cleaning cups
50, 60. To this end, the teat cups 50 and cleaning cups
60 are provided with an outer casing that is magnetic or
is provided with a strip of magnetic material. It will be
understood, however, that other systems could replace
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the electromagnet. For example, opening and closing
mechanical elements for physically gripping the teat cups
and cleaning cups, or a cup-like element for cradling each
teat cup could be employed equally well here.
[0024] At the end of the robot arm 110, slightly behind
and above the gripper 120, there is arranged an optical
detector 40 for detecting and determining the position of
the teats of an animal to be milked. In an alternative em-
bodiment, the detector 40 can be arranged on a separate
robot arm that is moved independently of the robot arm
110 carrying teat cups. This detector will be described in
more detail below.
[0025] Also located at the side of the milk box 30 is a
cleaning device 70 for cleaning the gripper 120. This de-
vice has one or more spray nozzles connected to a
source of cleaning liquid and/or water and possibly also
a disinfectant. The location of this device 70 is such that
the gripper 120 can be moved to a position directly in
front of the spray nozzles and sprayed to remove dust
and dirt. A number of other cleaning devices are also
provided, although these are not illustrated in Fig. 1.
These include devices for cleaning the teat cups 50 and
cleaning cup 60. It is paramount in such an arrangement
that any component of the device that is likely to come
into contact with the animal, either by connection to a
teat or simply though brushing against the animal’s ud-
der, legs or flanks as the device or the animal moves,
can be cleaned thoroughly and possibly also disinfected
to reduce the risk of cross-contamination between ani-
mals.
[0026] A controller, generally indicated by a black box
20, controls the operation of the milking robot. This in-
cludes the functions of the robot arm 110, the detector
40, the application of a vacuum to the milk lines and pul-
sation lines for connection and disconnection of the
cleaning cup 60 and teat cups 50 and for milking, the
supply of cleaning and rinsing fluid, the monitoring of the
vacuum and milk flow by means of appropriate sensors
and monitoring of the milk quality and health of the cow
by means of physiological sensors. The controller 20 may
also store information concerning each of the animals
served by the milking system and use this information to
regulate access to and through the milk box 30 by con-
trolling the identification device 330 and the operation of
the entrance and exit gates 310, 320. The controller 20
is preferably embodied by a computer with associated
memory but may be constituted by several computers
linked together either by wired or wireless connections
or via an external network.
[0027] The detector 40 is illustrated schematically in
more detail in Fig. 2, which shows a partial cross-sec-
tional view. The detector 40 is a box-like structure of sub-
stantially rectangular cross-section. The top surface and
four side surfaces of the detector 40 are constituted by
a housing 410. The housing 410 includes a window 420
in one of the side surfaces. The window 420 is translucent
and substantially transparent to the radiation detected
by the detector 40. Suitable materials for the window 420

include glasses and plastics. The remaining parts of the
housing 410 are opaque to the radiation in question. Be-
hind the window 420 within the housing 410 there is lo-
cated a detecting element 430, which may include one
or more photo diodes or a CCD array or camera. The
detecting element 430 is sensitive to a specific frequency
or frequency band of radiation emitted or reflected from
objects located in front of the window 420. The detecting
element 430 may be sensitive to visible light, however,
preferably it is sensitive to infrared radiation. Additionally,
there may be provided a light source (not illustrated),
such as a laser source for emitting radiation of the re-
quired frequency for illuminating the objects to be detect-
ed. The top surface of housing 410 projects beyond the
window to form a lip 411. This lip 411 protects the window
surface from dirt falling from above and also prevents the
window from coming into contact with any part of the
animal, specifically the udder and teats of an animal. Al-
though not illustrated in the figure, the side walls of the
housing adjacent the window 420 preferably also extend
outwardly beyond the surface of the window to provide
additional lateral protection from damage and contami-
nation. Moreover, and in accordance with the present
invention, the housing 410 is provided with a conduit sys-
tem 440 extending from a connector 460 located outside
the housing at the rear of the detector 40 through the
housing 410 to the front side of the detector and opening
into one or more apertures 450 arranged in the lower
surface of the overhang 411 of the upper side of the hous-
ing 410. The connector 460 is configured in such a way
that is may be connected to a source of pressurised air
or to a cleaning liquid source. The aperture, or series of
apertures, 450 extends over the length of the window
and is arranged in such a way as to provide a substantially
uniform, planar air flow over the whole surface of the
window 420 as indicated by arrow A when pressurised
air is supplied via connector 460. The aperture or aper-
tures 450 may be elongate or substantially circular, de-
pending on how many are provided in the overhang. 411.
In essence, this planar air flow is an air curtain formed
to lie essentially parallel with the window surface and
designed to prevent airborne contaminants, such as dust
and, more particularly, moisture, from landing on the win-
dow and obscuring the transmission of radiation to the
detecting element 430 and/or from the light source, if
present. In the illustrated embodiment, the apertures 450
are all disposed on the upper lip 411 of the housing to
generate a substantially downwardly directed air curtain.
However, in order to reduce turbulence at floor level, it
may be preferable to dispose the apertures to one side
of the window 420, but likewise in a protruding portion of
the housing 410 such that the plane of air flow is always
substantially parallel to the window surface 420. Whether
the air flow is lateral or substantially vertical, the side wall
of the housing 410 lying opposite the aperture or aper-
tures 411 can be shaped to reduce air turbulence, which
may break up the planar flow.
[0028] The actuation of pressurised air to the conduit
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system 440 is controlled by the controller 20. Because
the use of pressurised air is relatively costly and a milk
box 30 may be operating round the clock with only brief
intervals reserved for cleaning and maintenance, it would
be prohibitively expensive to operate the air curtain at all
times. Moreover, operating the air curtain at all times has
been found to reduce the reliability of the detector 40 as
it has the tendency of stirring up dirt and dust lying on
the floor and throwing it into the air so obscuring the space
between the detector 40 and an object to be detected.
This is particularly problematic in barns where sand is
used on the floor of the area around the milk box, as the
sand cloud generated by the air curtain is highly abrasive
and in addition to permanently damaging the window sur-
face 420 will be harmful to all the equipment present in
and around the milk box 30. However, it may not be de-
sirable to operate the air curtain only when the detector
40 is in operation. The reason for this is that the detector
window 420 is constantly exposed to contamination, but
the air curtain is not effective for removing dirt or moisture
already deposited on the detector window 420, but is
primarily for preventing deposits from forming. It is thus
advantageous that the air curtain is actuated only at times
when it can effectively reduce the risk of contamination
of the window 420 without increasing airborne dust. To
this end, the air curtain is established by the controller
only when another operation controlled by the controller
20 is being performed. Ideally the air curtain is estab-
lished at the start or shortly before the start of the other
operation to ensure that it is in place and effective when
the risk of contamination increases with the other oper-
ation. In general, the detector window 420 is at risk of
contamination when it is close to the animal, in particular
under an animal or close to the animal’s udder and teats,
when dust, mud or milk could impinge on the window, or
when operations are underway that generate additional
airborne contamination, such as washing procedures. In
particular, there is a risk that milk may drip or spray onto
the detector window 420 when the detector is in a position
under the teats of an animal prior to or even after milking.
Since the milk let-down is often triggered as soon as an
animal enters the milk box, if not before, milk may start
to flow before cleaning of the teats, i.e. before the teat
position has been determined using the detector 40 and
the cleaning cup 60 has been attached to each teat. Also
during cleaning of each teat, the gripper 120 of the robot
arm 110, and hence also the detector 40, will pass under
the other teats and so be at risk of being sprayed with
milk. The same is true during the detection of the teat
position and attaching of teat cups 50 for milking. It will
be appreciated that operation of the detector 40 is not
affected by the presence of the air curtain or even by the
actuation of the air curtain. Consequently, the air curtain
may be actuated before the detector 40 is in operation
or while the detector 40 is in operation. The operation of
the air curtain will be described in more detail below with
reference to the flow diagram in Fig. 3 and the various
processes depicted schematically in Figs. 4a to 4d, all of

which can require the operation of the air curtain in ac-
cordance with the present invention.
[0029] The flow diagram of Fig. 3 starts with step 510
when an animal has entered the milk box 30. Since the
controller 20 identifies an animal at the entrance to the
milk box 30 and allows access to the milk box only if the
animal is due to be milked based on stored data from
previous milking runs, the presence of the animal means
that it is ready for milking. Consequently, at step 520, the
controller 20 controls the robot arm construction 10 to
pick up a teat cleaning cup 60 using the gripper 120 and
move this toward the animal’s udder. At this point, the air
curtain is actuated to protect the detector window 420 as
shown at step 530. This situation is shown in Fig. 4a,
which depicts an end portion of the robot arm 110 carrying
the gripper 120 and detector 40, with the gripper 120
holding a cleaning cup 60, approaching the teats of an
animal. The position of the teats is then determined using
the optical image data obtained using the detector, and
the robot arm 110 is moved towards a first identified teat
and the cleaning cup 60 applied, whereafter cleaning is
effected as indicated at step 540. This process is repeat-
ed for the other teats. Throughout this procedure, the air
curtain is maintained over the detector window 420,
which ensures that dust or dirt or any droplets of milk or
cleaning liquid are swept along by the curtain before
reaching the window 420, so maintaining the field of view
of the detector 40 clear and assuring the uninterrupted
operation of the detector 40. Once the teat cleaning has
been completed and the robot arm 110 moved away from
under the animal’s udder, the air curtain is deactivated
as shown at step 550. The robot arm 110 is then moved
to pick up a first teat cup 50 and then moved towards the
animal’s udder once again as shown in step 560. At this
point, the air curtain is actuated once again by the con-
troller 20 as shown in step 570. This situation is also
illustrated by Fig. 4a, except that here the gripper 120
holds a teat cup 50 rather than a cleaning cup 60. The
position of the first teat is then detected and the first teat
cup 50 attached to this teat as shown at step 580, after
which the robot arm is withdrawn from under the animal’s
udder. At this point, the air curtain is deactivated as in-
dicated at step 590. This process (steps 560 through to
590) is repeated for each further teat until all the teat cups
50 are attached to teats as indicated at step 600. This
may complete the milking procedure for an animal, but
it is also possible to perform a further treatment to the
teats as indicated by the steps 610 to 650 and illustrated
in Fig. 4b. Turning firstly to Fig. 4b there is shown the
end of the robot arm 110 with the gripper 120, which
holds a disinfectant sprayer 80. This is attached to a
source of conventionally employed liquid disinfectant,
which is used to treat an animal’s teats after milking in
order to prevent infection. The procedure starts at step
610 with the robot arm 110 being controlled by controller
20 to pick up the disinfectant sprayer 80 from its position
of rest that is preferably beside the milk box 30. It should
be noted that the detector 40 need not be operated during
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this procedure, as the robot arm can be moved to a po-
sition that is roughly in front of the udder using previously
stored data relating to the dimensions of the animal
present. However, since the detector 40 is required for
detecting the teat of the following cow, and this cow may
enter the milk box as soon as it is vacated, actuating the
air curtain precludes the need for additional cleaning of
the detector window 420. At step 620, the robot arm 110
is moved towards the animal’s udder and at step 630 the
air curtain is actuated by controller 20 to protect the de-
tector window 420. At step 640, the disinfectant sprayer
80 is activated to spray disinfectant onto the animal’s
teats. When this has finished, the air curtain is deactivat-
ed at step 650 and the robot arm 110 withdrawn to the
side of the milk box 30 to return the disinfectant sprayer
80 to its position of rest. It will be appreciated that the air
curtain can be generated at the start or shortly before the
start of movement of the detector under an animal, or
alternatively, at the start or shortly before the start of one
of the other operations being performed, such as detect-
ing the teat positions, washing the teats, applying an after
treatment spray to the teats. In addition, the air curtain
can be turned off after each individual operation, if the
risk of contamination is small, or alternatively left in place
until a series of operations have been completed on the
animal.
[0030] Two further situations are illustrated in Figs. 4c
and 4d during which the activation of the air curtain over
the detector window 420 may be actuated by controller
20. In both cases, the detector 40 need not be in operation
as the required position of the robot arm is known in ad-
vance, and not dependent on a moving object. The first
situation, illustrated in Fig. 4c, is cleaning of a teat cup
50 or cleaning cup 60. In the illustrated example, this is
performed using a nozzle assembly 90 that is arranged
close to the magazine holding the teat cups 50 and clean-
ing cup 60 in the position of rest. In order to clean a teat
cup 50 or cleaning cup 60, the cup is picked up by the
gripper of the robot arm and transported to the nozzle
assembly. The nozzle assembly 90 includes a conical
projection that is to be inserted into a teat cup 50 or clean-
ing cup 60 with the rim of the cup 50, 60 resting on a
flange surrounding the projection. Both the conical pro-
jection and the flange have nozzles for spraying cleaning
fluid into and around the cup 50, 60 to clean both the
inside and the outside of the cup. In Fig, 4c, the nozzle
assembly 90 is adapted to clean both teat cups 50 and
cleaning cups 60. It will be understood, however, that the
cleaning cups may have a larger diameter than the teat
cups, in which case a separate nozzle assembly 90 would
be provided for each type of cup. As for the previous
cases illustrated in Figs. 4a and 4b, the teat cup cleaning
using the nozzle assembly 90 will generate a certain
amount of spray. Any liquid that settles on the detector
window 420 during this cleaning operation would impede
the passage of radiation and hence require the cleaning
of the detector prior to its next use. In order to avoid this
situation, the air curtain is actuated just prior to perform-

ing cleaning. The air curtain is deactivated when cleaning
is terminated and no further liquid is being released into
the air. In the example shown in Fig. 4c, the gripper 120
holds the teat cup 50 or cleaning cup 60 in place during
cleaning. However, even if the gripper 120 releases the
teat or cleaning cup and moves away from the nozzle
assembly 90 prior to cleaning, the spray generated by
the nozzle assembly may still settle on the detector win-
dow 420, so the air curtain could be generated in this
case also.
[0031] Fig. 4d shows a last example of a situation when
the air curtain may be generated. In this figure, the robot
arm 110 has been moved to a position close to the gripper
cleaning device 70 with the gripper positioned in front of
the spray nozzle. Again, just prior to activating the gripper
cleaning device 70, the air curtain is activated to prevent
droplets from reaching the detector window 420. After
cleaning is terminated, the air curtain is deactivated.
[0032] The detector 40 is at risk of contamination not
just from dust and droplets in the air but also from urine,
mud and manure that may be thrown upwards by the
animals’ hooves, in part because of its location on the
robot arm 110 that is positioned relatively close to the
floor at least during operation. The air curtain is less ef-
fective at preventing large pieces of dirt from impacting
on the window surface 420 and anyway will not be oper-
ating for much of the time. For this reason a supplemen-
tary cleaning arrangement is provided for cleaning the
window 420. To this end, the conduit system 440 and
apertures 450 are also used to carry cleaning liquid
and/or water for washing the surface of the window 420
when the detector is not in operation. The connector 460
is selectively connected to a source of pressurised air or
a source of cleaning liquid or water. When the window
420 is cleaned with cleaning liquid or water, it can sub-
sequently be dried by sending blasts of pressurised air
through the apertures. This prevents residue build-up on
the window surface 420 that could impede the transmis-
sion of radiation over time. The selection of the air or
liquid source is controlled by controller 20 as is the switch-
ing between these. Alternatively, or in addition, a sepa-
rate cleaning device may be provided at a location that
is close to the robot arm construction, so that the detector
may be brought to this cleaning device when cleaning is
necessary. This device may use spray nozzles or a
sponge or cloth to apply cleaning and possibly rinsing
liquid to the window 420 as well as some means for drying
or wiping the excess water away. Since the detector
housing 410 is at risk of coming into contact with an an-
imal, it can become a source of contamination and must
be cleaned as well. Hence, the cleaning device should
be capable of cleaning the housing surface as well as
the window 420.
[0033] It will be understood that other automatic or
semi-automatic washing operations carried out on parts
of the milking system could also trigger the actuation of
the air curtain. This will significantly reduce the frequency
of cleaning or the window and possibly also the time

11 12 



EP 2 654 410 B1

8

5

10

15

20

25

30

35

40

45

50

55

needed to clean it.

Claims

1. A milking system including:

a milking robot (1) with at least one robot arm
(110) for applying teat cups (50) to the teats of
an animal,
an optical detector (40) for detecting radiation
emitted and/or reflected by at least part of an
animal, said detector having a housing (410)
with a window (420) that is substantially trans-
parent to said radiation and a detecting element
(430) that is enclosed within said housing and
receives said radiation through said window
(420), wherein said optical detector is adapted
to be moved to a position under an animal for
detecting the position of the teats of said animal,
and
a controller (20) for controlling the operation of
said robot arm (110) and said detector (40),
said detector (40) including an airflow arrange-
ment (440) adapted to be connected to a source
of pressurised air, characterised in that said
detector has at least one aperture (450) dis-
posed adjacent the detector window (420) for
generating a curtain of air that flows substantially
parallel with the surface of said window,
wherein said controller (20) is configured to con-
trol the application of pressurised air to said at
least one aperture (420) to generate said air cur-
tain at the start of or shortly before the start of
at least one further operation controlled by the
controller.

2. A milking system as claimed in claim 1, wherein said
at least one further operation controlled by said con-
troller (20) includes the positioning of said detector
(40) under an animal.

3. A milking system as claimed in any one of claims 1
to 3, wherein said at least one further operation con-
trolled by said controller (20) includes the operation
of said detector (40) for detecting radiation.

4. A milking system as claimed in any previous claim,
wherein said milking system further includes a wash-
ing device (60) for cleaning the teats of an animal
and said at least one further operation controlled by
said controller consists of cleaning the teats of the
animal with said washing device.

5. A milking system as claimed in any previous claim,
wherein said milking system further includes a teat
treatment device (80) for applying a liquid treatment
to the teats of an animal and said at least one further

operation controlled by said controller (20) consists
of controlling said teat treatment device to apply a
liquid treatment to the teats of the animal.

6. A milking system as claimed in any previous claim,
wherein said at least one aperture (450) is arranged
relative to said window (420) such that upon appli-
cation of pressurised air, air flows substantially
downwards from said aperture or apertures (450).

7. A milking system as claimed in any one of claims 1
to 5, wherein said at least one aperture (450) is ar-
ranged relative to said window (420) such that upon
application of pressurised air, air flows from said ap-
erture or apertures (450) in a direction that is sub-
stantially perpendicular to a downwards direction.

8. A milking system as claimed in any previous claim,
wherein the detector (40) is mounted on a robot arm.

9. A milking system as claimed in claim 8, wherein the
detector is mounted on the robot arm (110) for ap-
plying teat cups (50) to the teats of an animal.

10. A milking system as claimed in any previous claim,
wherein said air flow arrangement is at least partially
integrated in said detector housing (410) and said at
least one aperture (450) is disposed at the exterior
of said housing on one side of the window and com-
municates with a duct system (440) that is arranged
in or on said housing and connectible to said pres-
surised air source.

11. A milking system as claimed in claim 10, wherein
said duct system is further adapted to be connected
to a source of cleaning liquid, wherein said controller
controls the application of a cleaning liquid to force
cleaning liquid out through said at least one aperture
(450) to clean said window (420).

12. A method for preventing contamination of an optical
detector (40) used to
determine the position of teats of a dairy animal,
wherein said detector is comprised in a milking sys-
tem having a milking robot (1) with at least one robot
arm (110) for applying teat cups (50) to the teats of
an animal and
wherein said detector includes a housing (410), a
detecting element (430) enclosed within said hous-
ing and a window (420) that forms part of said hous-
ing and is of a material that is substantially transpar-
ent to radiation detected by said detecting element
(430),
characterised in that said detector further includes
an airflow arrangement (440) adapted to be connect-
ed to a source of pressurised air and having at least
one aperture (450) disposed adjacent the detector
window (420),
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and wherein said method includes the steps of:

using a controller to actuate the application of
pressurised air to said at least one aperture
(450) to generate an air curtain at the start of,
or shortly before the start of, at least one further
operation performed by said controller.

13. A method as claimed in claim 13, wherein said step
of generating said air curtain to coincide with at least
one further operation includes
moving said detector to a position under an animal
to be milked and
generating said air curtain to coincide with the move-
ment of said detector,
subsequently moving said detector to a position
away from under an animal and ceasing the appli-
cation of pressurised air to said at least one aperture
(450) at the end of said movement or during the
movement of said detector.

14. A method as claimed in claim 12 or 13, wherein said
step of generating said air curtain to coincide with at
least one further operation includes generating said
air curtain to coincide with spraying treatment liquid
towards the teats of the animal.

15. A method as claimed in any one of claims 12 to 14,
wherein said step of
generating said air curtain to coincide with at least
one further operation includes generating said air
curtain to coincide with the cleaning of the teats of
the animal using a teat cleaning device.

16. A method as claimed in any one of claims 12 to 15,
wherein said step of
generating said air curtain to coincide with at least
one further operation includes generating said air
curtain to coincide with the application of teat cups
to the teats of the animal.

17. A method as claimed in any one of claims 12 to 16
wherein said airflow arrangement (440) is further
adapted to be connected to a source of cleaning liq-
uid, said method further including the step of con-
trolling the application of cleaning fluid to said at least
one aperture (450) to effect the cleaning of said win-
dow.

Patentansprüche

1. Melksystem, aufweisend:

einen Melkroboter (1) mit mindestens einem Ro-
boterarm (110) zum Anbringen von Zitzenbe-
chern (50) an den Zitzen eines Tiers,
einen optischen Detektor (40) zum Erfassen von

Strahlung, die von zumindest einem Teil eines
Tiers ausgesendet und/oder reflektiert wird, wo-
bei der Detektor ein Gehäuse (410) mit einem
Fenster (420) aufweist, das im Wesentlichen
durchlässig für die Strahlung ist, und ein Erfas-
sungselement (430), das in dem Gehäuse ein-
geschlossen ist und die Strahlung durch das
Fenster (420) empfängt, wobei der optische De-
tektor so ausgelegt ist, dass er in eine Position
unter einem Tier zum Erfassen der Position der
Zitzen des Tiers bewegt wird, und
eine Steuerung (20) zum Steuern des Betriebs
des Roboterarms (110) und des Detektors (40),
wobei der Detektor (40) eine Luftstromanord-
nung (440) aufweist, die so ausgelegt ist, dass
sie an eine Druckluftquelle angeschlossen wird,
dadurch gekennzeichnet, dass der Detektor
zumindest eine angrenzend an das Detektor-
fenster (420) angeordnete Öffnung (450) zum
Erzeugen eines Luftvorhangs aufweist, der im
Wesentlichen parallel zur Oberfläche des Fens-
ters strömt,
wobei die Steuerung (20) so ausgelegt ist, dass
sie das Anlegen von Druckluft an die mindestens
eine Öffnung (420) so steuert, dass der Luftvor-
hang zu Beginn von, oder kurz vor dem Beginn
von, mindestens einem weiteren von der Steu-
erung gesteuerten Arbeitsgang erzeugt wird.

2. Melksystem nach Anspruch 1, wobei der mindestens
eine weitere von der Steuerung (20) gesteuerte Ar-
beitsgang das Platzieren des Detektors (40) unter
einem Tier umfasst.

3. Melksystem nach einem der Ansprüche 1 bis 3, wo-
bei der mindestens eine weitere von der Steuerung
(20) gesteuerte Arbeitsgang den Betrieb des Detek-
tors (40) zum Nachweisen von Strahlung umfasst.

4. Melksystem nach einem vorhergehenden Anspruch,
wobei das Melksystem ferner eine Waschvorrich-
tung (60) zum Reinigen der Zitzen eines Tiers auf-
weist und der mindestens eine weitere von der Steu-
erung gesteuerte Arbeitsgang im Reinigen der Zit-
zen des Tiers mit der Waschvorrichtung besteht.

5. Melksystem nach einem vorhergehenden Anspruch,
wobei das Melksystem ferner eine Zitzenbehand-
lungsvorrichtung (80) zum Aufbringen einer Behand-
lungsflüssigkeit auf die Zitzen eines Tiers aufweist
und der mindestens eine weitere von der Steuerung
(20) gesteuerte Arbeitsgang darin besteht, die Zit-
zenbehandlungsvorrichtung so zu steuern, dass sie
eine Behandlungsflüssigkeit auf die Zitzen des Tiers
aufbringt.

6. Melksystem nach einem vorhergehenden Anspruch,
wobei die mindestens eine Öffnung (450) bezogen
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auf das Fenster (420) so angeordnet ist, dass beim
Anlegen von Druckluft Luft von der Öffnung oder den
Öffnungen (450) aus im Wesentlichen nach unten
strömt.

7. Melksystem nach einem der Ansprüche 1 bis 5, wo-
bei die mindestens eine Öffnung (450) bezogen auf
das Fenster (420) so angeordnet ist, dass beim An-
legen von Druckluft Luft von der Öffnung oder den
Öffnungen (450) aus in eine Richtung strömt, die im
Wesentlichen senkrecht zu einer Abwärtsrichtung
verläuft.

8. Melksystem nach einem vorhergehenden Anspruch,
wobei der Detektor (40) an einem Roboterarm mon-
tiert ist.

9. Melksystem nach Anspruch 8, wobei der Detektor
an dem Roboterarm (110) zum Anbringen von Zit-
zenbechern (50) an den Zitzen eines Tiers montiert
ist.

10. Melksystem nach einem vorhergehenden Anspruch,
wobei die Luftstromanordnung zumindest teilweise
in das Detektorgehäuse (410) integriert ist und die
mindestens eine Öffnung (450) außen an dem Ge-
häuse an einer Seite des Fensters angeordnet ist
und mit einem Kanalsystem (440) in Verbindung
steht, das in oder an dem Gehäuse angeordnet ist
und an die Druckluftquelle anschließbar ist.

11. Melksystem nach Anspruch 10, wobei das Kanal-
system ferner so ausgelegt ist, dass es an eine Rei-
nigungsflüssigkeitsquelle angeschlossen wird, wo-
bei die Steuerung das Aufbringen einer Reinigungs-
flüssigkeit steuert, sodass Reinigungsflüssigkeit
durch die mindestens eine Öffnung (450) hinausge-
drückt wird, damit das Fenster (420) gereinigt wird.

12. Verfahren zum Verhindern von Kontamination eines
optischen Detektors (40), der zum Bestimmen der
Position von Zitzen eines Milchtiers verwendet wird,
wobei der Detektor in einem Melksystem enthalten
ist, das einen Melkroboter (1) mit mindestens einem
Roboterarm (110) zum Anbringen von Zitzenbe-
chern (50) an den Zitzen eines Tiers aufweist, und
wobei der Detektor ein Gehäuse (410), ein Erfas-
sungselement (430), das in dem Gehäuse einge-
schlossen ist, und ein Fenster (420) aufweist, das
einen Teil des Gehäuses bildet und aus einem Ma-
terial besteht, das im Wesentlichen durchlässig für
Strahlung ist, die von dem Erfassungselement (430)
nachgewiesen wird,
dadurch gekennzeichnet, dass der Detektor ferner
eine Luftstromanordnung (440) aufweist, die so aus-
gelegt ist, dass sie an eine Druckluftquelle ange-
schlossen wird, und mindestens eine angrenzend
an das Detektorfenster (420) angeordnete Öffnung

(450) aufweist,
und wobei das Verfahren folgende Schritte aufweist:

Verwenden einer Steuerung zum Auslösen des
Anlegens von Druckluft an die mindestens eine
Öffnung (450) zum Erzeugen eines Luftvor-
hangs zu Beginn von, oder kurz vor dem Beginn
von, mindestens einem weiteren von der Steu-
erung durchgeführten Arbeitsgang.

13. Verfahren nach Anspruch 13, wobei der Schritt des
Erzeugens des Luftvorhangs, sodass er gleichzeitig
mit mindestens einem weiteren Arbeitsgang stattfin-
det, Folgendes aufweist:

Bewegen des Detektors in eine Position unter
einem zu melkenden Tier, und
Erzeugen des Luftvorhangs, sodass es gleich-
zeitig mit der Bewegung des Detektors stattfin-
det,
anschließend Bewegen des Detektors in eine
Position weg von der Position unter einem Tier
und Beenden des Anlegens von Druckluft an die
mindestens eine Öffnung (450) am Ende der Be-
wegung oder während der Bewegung des De-
tektors.

14. Verfahren nach Anspruch 12 oder 13, wobei der
Schritt des Erzeugens des Luftvorhangs, sodass er
gleichzeitig mit mindestens einem weiteren Arbeits-
gang stattfindet, das Erzeugen des Luftvorhangs
umfasst, sodass es gleichzeitig mit einem Sprühen
von Behandlungsflüssigkeit in Richtung der Zitzen
des Tiers stattfindet.

15. Verfahren nach einem der Ansprüche 12 bis 14, wo-
bei der Schritt des Erzeugens des Luftvorhangs, so-
dass er gleichzeitig mit mindestens einem weiteren
Arbeitsgang stattfindet, das Erzeugen des Luftvor-
hangs umfasst, sodass es gleichzeitig mit dem Rei-
nigen der Zitzen des Tiers unter Verwendung einer
Zitzenreinigungsvorrichtung stattfindet.

16. Verfahren nach einem der Ansprüche 12 bis 15, wo-
bei der Schritt des Erzeugens des Luftvorhangs, so-
dass er gleichzeitig mit mindestens einem weiteren
Arbeitsgang stattfindet, das Erzeugen des Luftvor-
hangs umfasst, sodass es gleichzeitig mit dem An-
bringen von Zitzenbechern an den Zitzen des Tiers
stattfindet.

17. Verfahren nach einem der Ansprüche 12 bis 16, wo-
bei die Luftstromanordnung (440) ferner so ausge-
legt ist, dass sie an eine Reinigungsflüssigkeitsquel-
le angeschlossen wird, wobei das Verfahren ferner
den Schritt des Steuerns des Einsetzens von Reini-
gungsflüssigkeit an der mindestens einen Öffnung
(450) umfasst, damit die Reinigung des Fensters be-
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wirkt wird.

Revendications

1. Système de traite comprenant :

un robot de traite (1) doté d’au moins un bras
de robot (110) destiné à appliquer des gobelets
trayeurs (50) sur les trayons d’un animal,
un détecteur optique (40) destiné à détecter un
rayonnement émis et/ou réfléchi par au moins
une partie d’un animal, ledit détecteur compor-
tant un boîtier (410) doté d’une fenêtre (420) qui
est essentiellement transparente audit rayonne-
ment et un élément de détection (430) qui est
enfermé dans ledit boîtier et reçoit ledit rayon-
nement à travers ladite fenêtre (420), ledit dé-
tecteur optique étant adapté pour être déplacé
dans une position sous un animal pour détecter
la position des trayons dudit animal, et
un appareil de commande (20) destiné à com-
mander le fonctionnement dudit bras de robot
(110) et dudit détecteur (40),
ledit détecteur (40) comprenant un agencement
d’écoulement d’air (440) adapté pour être rac-
cordé à une source d’air sous pression, carac-
térisé en ce que ledit détecteur comporte au
moins une ouverture (450) disposée adjacente
à la fenêtre (420) du détecteur pour générer un
rideau d’air qui s’écoule essentiellement paral-
lèlement à la surface de ladite fenêtre,
ledit appareil de commande (20) étant configuré
pour commander l’application d’air sous pres-
sion sur ladite au moins une ouverture (420)
pour générer ledit rideau d’air au début ou peu
avant le début d’au moins une autre opération
commandée par l’appareil de commande.

2. Système de traite selon la revendication 1, dans le-
quel ladite au moins une autre opération comman-
dée par ledit appareil de commande (20) comporte
le positionnement dudit détecteur (40) sous un ani-
mal.

3. Système de traite selon l’une quelconque des reven-
dications 1 à 3, dans lequel ladite au moins une autre
opération commandée par ledit appareil de com-
mande (20) comporte le fonctionnement dudit dé-
tecteur (40) pour détecter un rayonnement.

4. Système de traite selon une quelconque revendica-
tion précédente, dans lequel ledit système de traite
comprend en outre un dispositif de lavage (60) des-
tiné à nettoyer les trayons d’un animal et ladite au
moins une autre opération commandée par ledit ap-
pareil de commande consiste à nettoyer les trayons
de l’animal avec ledit dispositif de lavage.

5. Système de traite selon une quelconque revendica-
tion précédente, dans lequel ledit système de traite
comprend en outre un dispositif de traitement de
trayon (80) destiné à appliquer un traitement liquide
sur les trayons d’un animal et ladite au moins une
autre opération commandée par ledit appareil de
commande (20) consiste à commander ledit dispo-
sitif de traitement de trayon afin qu’il applique un
traitement liquide sur les trayons de l’animal.

6. Système de traite selon une quelconque revendica-
tion précédente, dans lequel ladite au moins une
ouverture (450) est agencée par rapport à ladite fe-
nêtre (420) de telle manière que lors de l’application
d’air sous pression, de l’air s’écoule essentiellement
vers le bas depuis l’ouverture ou les ouvertures
(450).

7. Système de traite selon l’une quelconque des reven-
dications 1 à 5, dans lequel ladite au moins une
ouverture (450) est agencée par rapport à ladite fe-
nêtre (420) de telle manière que lors de l’application
d’air sous pression, de l’air s’écoule depuis l’ouver-
ture ou les ouvertures (450) dans une direction qui
est essentiellement perpendiculaire à une direction
vers le bas.

8. Système de traite selon une quelconque revendica-
tion précédente, dans lequel le détecteur (40) est
monté sur un bras de robot.

9. Système de traite selon la revendication 8, dans le-
quel le détecteur est monté sur le bras de robot (110)
pour appliquer des gobelets trayeurs (50) sur les
trayons d’un animal.

10. Système de traite selon une quelconque revendica-
tion précédente, dans lequel ledit agencement
d’écoulement d’air est au moins partiellement inté-
gré dans ledit boîtier de détecteur (410) et ladite au
moins une ouverture (450) est disposée à l’extérieur
dudit boîtier sur un côté de la fenêtre et communique
avec un système de conduit (440) qui est agencé
dans ou sur ledit boîtier et qui peut être raccordé à
ladite source d’air sous pression.

11. Système de traite selon la revendication 10, dans
lequel ledit système de conduit est en outre adapté
pour être raccordé à une source de liquide de net-
toyage, dans lequel ledit appareil de commande
commande l’application d’un liquide de nettoyage
pour forcer du liquide de nettoyage à sortir par ladite
au moins une ouverture (450) afin de nettoyer ladite
fenêtre (420).

12. Procédé destiné à empêcher une contamination
d’un détecteur optique (40) utilisé pour déterminer
la position de trayons d’un animal laitier,
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dans lequel ledit détecteur est compris dans un sys-
tème de traite comportant un robot de traite (1) doté
d’au moins un bras de robot (110) destiné à appliquer
des gobelets trayeurs (50) sur les trayons d’un ani-
mal et
dans lequel ledit détecteur comporte un boîtier (410),
un élément de détection (430) enfermé dans ledit
boîtier et une fenêtre (420) qui forme une partie dudit
boîtier et qui est constituée d’un matériau qui est
essentiellement transparent au rayonnement détec-
té par ledit élément de détection (430),
caractérisé en ce que ledit détecteur comporte en
outre un agencement d’écoulement d’air (440) adap-
té pour être raccordé à une source d’air sous pres-
sion et comportant au moins une ouverture (450)
disposée adjacente à la fenêtre (420) du détecteur,
et dans lequel ledit procédé comprend les étapes
consistant à :

utiliser un appareil de commande pour actionner
l’application d’air sous pression sur ladite au
moins une ouverture (450) pour générer un ri-
deau d’air au début ou peu avant le début d’au
moins une autre opération exécutée par ledit ap-
pareil de commande.

13. Procédé selon la revendication 13, dans lequel ladite
étape consistant à générer ledit rideau d’air de ma-
nière à coïncider avec au moins une autre opération
comprend le fait de
déplacer ledit détecteur dans une position sous un
animal à traire et
générer ledit rideau d’air de manière à coïncider avec
le mouvement dudit détecteur,
puis déplacer ledit détecteur dans une position éloi-
gnée de la position sous un animal et arrêter l’appli-
cation d’air sous pression sur ladite au moins une
ouverture (450) à la fin dudit mouvement ou pendant
le mouvement dudit détecteur.

14. Procédé selon la revendication 12 ou 13, dans lequel
ladite étape consistant à générer ledit rideau d’air de
manière à coïncider avec au moins une autre opé-
ration comprend le fait de générer ledit rideau d’air
de manière à coïncider avec la pulvérisation de li-
quide de traitement en direction des trayons de l’ani-
mal.

15. Procédé selon l’une quelconque des revendications
12 à 14, dans lequel ladite étape consistant à générer
ledit rideau d’air de manière à coïncider avec au
moins une autre opération comprend le fait de gé-
nérer ledit rideau d’air de manière à coïncider avec
le nettoyage des trayons de l’animal au moyen d’un
dispositif de nettoyage de trayon.

16. Procédé selon l’une quelconque des revendications
12 à 15, dans lequel ladite étape consistant à générer

ledit rideau d’air de manière à coïncider avec au
moins une autre opération comprend le fait de gé-
nérer ledit rideau d’air de manière à coïncider avec
l’application de gobelets trayeurs sur les trayons de
l’animal.

17. Procédé selon l’une quelconque des revendications
12 à 16, dans lequel ledit agencement d’écoulement
d’air (440) est en outre adapté pour être raccordé à
une source de liquide de nettoyage, ledit procédé
comprenant en outre l’étape consistant à comman-
der l’application de fluide de nettoyage sur ladite au
moins une ouverture (450) afin de réaliser le net-
toyage de ladite fenêtre.
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