Office de la Propriete Canadian CA 2394590 A1 2003/01/27

Intellectuell Intellectual P
du Canada Office P ey 2 394 590
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depot/Filing Date: 2002/07/24 (51) Cl.Int.//Int.CL." A01J 5/007, A01d 7/04

(41) Mise a la disp. pub./Open to Public Insp.: 2003/01/27 (71) Demandeur/Applicant:

(30) Priorité/Priority: 2001/07/27 (1018649) NL LELY ENTERPRISES AG, CH

(72) Inventeurs/Inventors:
VAN DEN BERG, KAREL, NL:
VOOGD, LUCIEN ELIZA NIELS, NL

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : DISPOSITIF ET METHODE DE TRAITE D'UN ANIMAL ET DISPOSITIF DE NETTOYAGE D'UNE MAMELLE

OU D'UN QUARTIER DE PIS D'UN ANIMAL
(54) Title: A DEVICE FOR AND A METHOD OF MILKING AN ANIMAL AND A DEVICE FOR CLEANING A TEAT

AND/OR AN UDDER QUARTER OF AN ANIMAL

~

[ o

o

I

|

~

I

(57) Abrége/Abstract:
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ABSTRACT

A DEVICE FOR AND A METHOD OF MILKING AN ANIMAL AND A DEVICE
FOR CLEANING A TEAT AND/OR AN UDDER QUARTER OF AN ANIMAL

A device for wmilking an animal, such as a cow. The
device 1is provided with a milking machine with a teat cup to
be connected to a teat of an animal, said teat cup being
provided with at least one temperature sensor. The device 1is
provided with an activating device for activating the
temperature sensor. A device for cleaning a teat of an
animal, such as a cow, the device being provided with at
least one temperature sensor. A method of milking an animal,
such as a cow. The method comprises a control step for
controlling the milking process and/or the physical condition
of the animal by means of a temperature measurement. The
control step comprises the measurement of the temperature
over at least the length of a part of the teat and/or over a
length o©of the udder quarter belonging to the teat, in

particular of the whole teat and/or the whole quarter.

(Figure 1)
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A DEVICE FOR AND A METHOD OF MILKING AN ANIMAL AND A DEVICE
FOR CLEANING A TEAT AND/OR AN UDDER QUARTER OF AN ANIMAL

The 1invention relates to a device for milking an

—

animal, such as cow, according to the preamble of claim 1.

The 1nvention also relates to a method of milking

an anlimal, such as a cow, according to the preamble of

claim 23.

The 1lnvention also relates to a device for cleaning
a teat and/or udder quarter of an animal, such as a cow,
according to the preamble of claim 12.

Such a device and method are known from Dutch
patent application NL 1012529,

Although sald device and method function
excellently, there remains continuously a desire for further
lmprovement.

The 1nvention aims at providing a device and a
method enabling further improvement.

For that purpose, according to a first aspect of

the i1nvention, a device of the above-described type comprises

the measures according to the characterizing part of claim 1.
This makes 1t ©possible to prevent unnecessary energy
consumption. Moreover, besides activating the temperature
sensor, the activating device is also capable of activating
Other components required for possibly storing and processing
the temperature values.

When the activating device is constituted by a
detection device for detecting the presence of a teat in the
teat cup, the temperature measurement can start at the moment
when the teat enters the teat cup.

For the purpose of preventing unnecessary enerqgy
consumption the activating device is also suitable for
deactivating the temperaturé sensor. The deactivation may for
example take place at the moment when the teat is completely

inserted in the teat cup.
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The device 1S preferably provided with an
- ldentification device for identifying an animal and the
relevant teat and/or the relevant quarter.

Although the temperature values could be analysed

5 Dby a farmer, it is preferred when the temperature sensor is
capable of being connected with a computer processing unit
for storing or processing respectively analysing the
temperature measurement values. For enabling an accurate
analysis 1t 1is preferred when the computer processing unit

10 comprises a memory for storing reference temperature values,
a comparing unit comparing the measured temperature values
with the reference temperature values and issues a comparisbn'
result signal. Alternatively or additionally the computer
processing unit comprises a comparing unit for comparing the

15 measured temperature values emanating from different teats of
the animal and for issuing a comparison result signal. Such a
compai'ison may 1indicate a certain difference between the
temperatures of the teats and/or quarters mutually. 1In
dependence of the magnitude of the deviation certain signals

20 (warning and/or control signals) may be issued.

Accordingly the invention also relates to a device
for milking an animal, such as a cow, provided with a milking
machine with a teat cup to be connected to a teat of an
animal, said teat cup being provided with at least one

25 temperature sensor, characterized in that the temperature
sensor 1s capable of being connected with a computer
processing unit, and in that the computer processing unit
comprises a comparing unit for comparing the measured

temperature values emanating from different teats of the

30 animal and for issuing a comparison result signal.

A proper milking, not having a negative influence
on the animal's health, needs in general a pre-stimulation by
means of a pre-stimulation device for stimulating the teat
and/or the quarter, so that a good blood circulation is

35 realised. When the pre-stimulation device is controlled at
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least partially on the basis of the comparison result signal,
a correct  pre-stimulation may be obtained, the temperature
measurement providing an 1ndication for a good blood
clrculation.

The teat cup needs not necessarily to be a
functioning teat cup but may also be a so-called cleaning
teat cup. The invention 1is in particular suitable for
application to a milking robot with a robot arm carrying a
teat cup for automatically milking an animal.

The invention is further based on the insight that
beslides having a teat cup as a cleaning device, the invention
may also be applied to other cleaning devices, such as
brushes, rolls, etc., so that the invention also relates to a
device for cleaning a teat and/or a quarter of an animal,
such as a cow, characterized in that the device is provided
with at least one temperature sensor.

According to a second aspect of the invention a
method of the above-described type comprises the measures
according to the characterizing part of claim 23. For a
proper milking of the animal a uniform and good blood
circulation 1s desirable. Due to the fact that the
temperature is measured over the length of a part of the teat
and/or over a length of the udder quarter belonging to the
teat, 1n particular of the whole teat and/or the whole
quarter, there may be obtained an indication about the blood
circulation of the teat and/or the quarter. Further, on the
basis of the inventive temperature measurement there may be
obtalned a better indication about the health of the animal
than when a temperature measurement is carried out at one
single place. Thus i.a. a more accurate detection of mastitis
1s possible.

Although processing of the measurement data
obtained by the control step may take place on the basis of
moméntarily measured values, it is preferred when the method

comprises the step of storing the measured temperature
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values. Thus 1t 1s possible to record a development in the
temperature of the teat and/or the quarter, e.g. a change in
the temperature during the lactation period, or during a

period preceding the development of mastitis.

5 The method according to the invention may be
applied irrespective of the individual animal, e.g. to a herd
or a éroup. However, 1t 1s preferred when the method
comprises the step of identifying the animal and identifying
the relevant teat and/or the relevant udder quarter of the

10 animal. In this manner there may be obtained measurement
values per animal, so that a comparison with earlier
measurements on that animal or reference values for that
animal 1s possible. Thus the method according to the
invention comprises in a preferred embodiment the storage of

15 referenée temperature values of the relevant teats and/or
udder quarters of the animal.

The reference temperature values comprise in
particular historical temperature values. Thus it is possible

' to record a development of the temperature. Especially a so-

20 called progressive average, by which is meant that the
historical temperature values are constituted by average
'temperature values determined over a predetermined number of
control steps, 1s useful. A number of ten historical
measurements appears to provide 1in practice sufficiently

25 accurate analysis results.

Although the reference temperature values may be
fixed values, in some cases it is advantageous when the
reference temperature values are updated continuously.

An embodiment of a method according to the

30 invention comprises the step of comparing the measured
temperature values with the reference temperature values.
Additionally ox alternatively the temperature values
emanating from different teats and/or udder quarters of the
animal may be compared mutually. In particular there is

35 1ssued a signal in dependence of the result of the comparison
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step. Sald signal may be a warning signal, e.g. when the

. comparison demonstrates that there is an impermissible great

difference between the measured temperature wvalues and the
reference temperature values and/or temperature values
mutually.

The control step may be carried..out in an
advantageous manner after a process step of the milking
process, so that a feedback on the process step is possible,
1n particular when the signal is a feedback signal capable of
being used for controlling the process step. Just when the
process step comprises a pre-stimulation step for providing a
good blood circulation to the teat and/or the quarter, which
1s necessary for a proper milking, by means of the control
step 1t may be verified whether the pre-stimulation has had a
desired result.

Although the control step may be carried out as an
lndependent step, for the sake of velocity of the milking
process 1t 1s preferred when the control step is carried out
during another step of the milking process; e.g. during the
connection of a teat cup to the teat, or during the cleaning

of the teat and/or the udder quarter of the animal.
Th

gl

e measurement of the temperature of the teat
and/or the quarter 1is carried out as a contactless

measurement, which 1s known per se, e.g. by making use of

infrared radiation or similar.

The 1invention will now be explained in further
detail with reference to the accompanying figures, in which:
Figure 1 shows a part of a milking robot arm with a

teat cup provided with a temperature sensor, in a position in

which a teat is about to enter the teat cup;

Figure 2 shows a part of a milking robot arm with a
teat cup provided with a temperature sensor, in a position in

which a teat is partially inserted in the teat cup;
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Figure 3 shows a part of a milking robot arm with a
teat cup provided with a temperature sensor, 1n a position in
which a teat 1s completely inserted in the teat cup;

Figure 4 shows a diagram of measured temperature
values and reference temperature wvalues, and

Figure 5 1s. a schematic view of a teat with a part
extending 1n the longitudinal direction of the teat of which

part the temperature has been measured.

Flgure 1 shows a part of a robot arm construction 1
of a (non-shown) milking robot. The robot arm construction 1
comprlses a carrier 2 for carrying at least one teat cup 3.
The embodiment only shows one teat cup 3. However, it will be
possible that 1in dependence of the sort of animal being
milked two or more teat cups may be carried by the carrier 2,
or that one teat cup 1s used for milking several teats. The
teat cup 3 comprises an opening 4 for receiving a teat 5. In
the immediate vicinity of the teat receiving opening 4 there
1s disposed a temperature sensor 6.

In the embodiment shown the temperature sensor 6 is
ring-shaped, having a number of separate, juxtapdsed sub-
sensors for determining the temperature over the entire
circumference of the teat 5. However, the invention is not
restricted hereto, but also relates to a temperature sensor
measuring only a part of the circumference of the teat 5. In
the latter case the temperature will be measured of a part 10
of the teat 5, said part 10 extending in longitudinal
direction (see Figure 5). By suitable positioning of the
sensor 1t 1s further possible to measure the temperature of

at least a part of the udder quarter belonging to the teat.

It will also be obvious that hereinafter the term 'teat' may
also comprise the relevant udder quarter of the animal.

The temperature sensor 6 may also be used as a
detection means for detecting whether a teat 5 is present in

the teat cup 3, or for detecting when the teat 5 enters or on
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the contrary leaves the teat cup 3. Of course, other means
for detecting the presence of the Cteat in the teat cup may be
provided as well.

Other parts of the teat cup 3 will not be detailed
further, because they are known to the person skilled in the
art.

Figure 1 shows the position in which the teat is
about to enter the teat receiving opening 4, whereas in the
position shown in Figure 2 the teat 5 is partially inserted
in the teat cup 3. Figure 3 shows the position in which the
teat o> 1s completely inserted in the teat cup 3.

buring inserting the teat 5 into the teat cup 3,
the temperature sensor 6 measures the temperature over the
length of the teat 5, in the shown situation in which the
sensor 1s ring-shaped over the length of the whole teat 5.

The measured temperature values may for example be
indicated on a (non-shown) display, so that a manager
respectively a farmer, in dependence of the measured value,
may verlify whether they are correct. If the displayed values
deviate from those expected by the manager or the farmer, the
latter may intervene or take action.

For the purpose of automating the milking process
to a highest possible extent, the temperature sensor 6 1is
capable of being connected with a computer processing unit 7,
schematically shown in the figures as being disposed e.g. on
the robot arm construction 1. The connection may be a
wireless connection or a cable connection or similar. The
computer processing unit 7 comprises a memory 8 for storing
measured values on the one hand, and for storing reference
temperature values on the other hand. For that purpose

different memories may be used as well. Although the values

may be stored per group or herd of animals, for the sake of

accuracy or performing the milking process, it is preferred
when the device is provided with an identification device for

ldentifying an animal and the relevant teat and/or the
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relevant quarter. Such an identification device is known per
se and needs not bhe described 1in further detail. Thus the
measured temperature values as well as the reference
temperature values may be stored per animal.

The computer processing unit 7 comprises a
comparing unit 9 for comparing the measured temperature
values with the reference temperature values and for issuing
a comparison result signal. The comparing unit may also
mutually compare the temperature values emanating from

different teats of the animal. This comparison result signal

may serve as a warning signal for the manager or farmer, but

may also serve Iror operating or adjusting a further component

of the device for milking an animal. The comparison result
signal may be based on a comparison threshold with an
absolute or a relative value or similar.

Said further component is in particular constituted
by a pre-stimulation device for stimulating the teat prior to
mlilking. By means of this pre-stimulation device the blood
circulation of the teat is increased, so that the milking can
pe performed properly, while the animal does not experience
harmful effects. The measured temperature values may be
compared wlth reference temperature values indicating a
correct blood circulation for that animal, and when the
comparison 1indicates that the measured temperature vwvalues
correspond with the reference temperature values, the animal
can be milked. However, when the comparison indicates that
there 1s an 1mpermissible difference between measured
temperature values and reference temperature wvalues, the
comparison result signal is used for stopping the
continuation of the connection of the teat cup and for
activating again the pre-stimulation device, possibly with
other operation parameters. Thus the stimulation device is

controlled at least partially on the basis of the comparison

result signal.
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Figure 4 shows a schematic curve of the temperature

averaged over the circumferenee ef the teet,' extending from
the free end of the teat to the root of the teat, there where
the teat merges 1into the udder. The solid 1line shows a
reference temperature curve for the relevant animal, said
curve representing a good biood circulation. When the
measured temperature values produce the curve according to
the broken line, the average temperature appears to be too
high. This may be an indication of an udder infection. 1In
dependence of a pre-set permissible difference, the comparing

device mav 1ssue a warning signal at a point of time t,. In

the case of a measured temperature curve according to the
dashed-dotted 1line, there 1is indicated a 1lower average
temperature value, which may indicate an insufficient pre-
stimulation. In dependence of a pre-set permissible
difference, the comparing device may indicate at a point of
time t; a signal by means of which the connection of the teat
cup can be stopped and the teat cup is disconnected from the
teat. The signal may also serve for re-activating the pre-
stimulation device, e.g. during a longer time than used
pefore. It will be obvious that also other process steps
performed prior to the control step may be adjusted by means

of a feedback signal emanating from the comparing device 9. It

~1s noticed that issuing a signal may take place when the pre-

set permissible difference has been exceeded during a
predetermined, possibly adjustable period of time.

For the purpose of not using unneeessary energy and
not storing unnecessary temperature data, the device is
provided with an activating device for activating the
temperature sensor 6. Such an activating device may be
constituted by a detection device for detecting the presence
of a teat in the teat cup as described in NL-A-1012529. This
detection device is also suitable for deactivating the
temperature sensor 6, 1n particular at the moment when the

detection device does no longer detect a teat in the teat cup.
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For the reference temperature values to be stored in

the memory 8 may serve data inputted by a manager or farmer.

Alternatively or additionally the temperature sensor may

determine the reference T

vl

emperature values 1tself. In
particular historical temperature values, in other words
temperature values measured during previous control steps, may
be used. In particular a progressive average, i.e. the average
temperature value over a predetermined number of control
steps, e.g. ten, appears to be highly suitable for being used
as reference temperature values. In this manner the reference
temperature values are updated continuously. It will be

opvious that also other ways of updating the temperature’

values will be applicable.

Although in the described embodiment the temperature
sensor 1s disposed in a teat cup, the temperature sensor may
also be disposed in a so-called cleaning teat cup in which the

teat 1s cleaned, or in another cleaning device.

The temperature sensor 6 is preferably constituted

by a contactless sensor, e.g. an infrared sensor.
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CLAIMS

1. A device for milking an animal, such as a cow,
provided with a milking machine with a teat cup (3) to Dbe
connected to a teat (5) of an animal, sailid teat cup (3) belng
provided with at Jleast one temperature Sensor (6),
characterized 1in that the device 1s provided with an
activating device for activating the temperature sensor (0).
2 . A device as claimed 1in claim 1, characterized in
that the activating device 1s constituted by a detection
device for detecting the presence of a teat (5) in the teat
cup (3).

3. A device as claimed i1n claim 1 or 2, characterized
in that the activating device 1s also suiltable for
deactivating the temperature sensor (6).

4. A device as claimed in claim 3, characterized 1in
that the device 1s provided with an identification device for
identifyving an animal and the relevant teat (5) and/or the
relevant quarter.

5. A device as claimed in any one of the preceding
claims, characterized in that the temperature sensor (6) is
capable of beling connected with a computer processing unit
(7).

6. A device as claimed in claim 5, characterized in
that the computer processing unit (7) comprises a memory (8)
for storing reference temperature values.

7. A device as claimed in claim 6, characterized in
that the computer processing unit (7) comprises a comparing

unit (9) for comparing the measured temperature wvalues with

the reference temperature values and for issuing a comparison

result signal.
8. A device as clalmed 1in claim 6, 6 or 7T,
characterized in that the computer processing unit (7)

comprises a comparing unit (9) for comparing the measured
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temperature values emanating from different teats of the
animal and for issuing a comparison result signal.

9. A device as claimed in claim 7 or 8, characterized
in that the device is provided with a stimulating device for
stimulating the teat (5), the stimulating device Dbeilng
controlled at least partially on the basis.-of the comparison
result signal.

10. A device as claimed 1in any one of the preceding
claims, characterized in that the teat cup (3) 1s constituted
by a cleaning teat cup.

11. A device as claimed in any one of the preceding
claims, characterized in that the device comprises a milking
robot with a robot arm carrying a teat cup for automatically
milking an animal.

12. A device for cleaning a teat of an animal, such as
a cow, characterized 1n that the device 1is provided with at
least one temperature sensor (0).

13. A device as claimed 1n claim 12, characterized 1n
that the device 1s provided with an activating device for
activating the temperature sensor (6).

14, A device as claimed in claim 13, characterized 1in
that the activating device 1s constituted by a detection
device for detecting the presence of a teat (5) 1in the
device.

15. A device as claimed in clalm 13 or 14,
characterized in that the activating device 1s also suitable
for deactlivating the temperature sensor (o).

16. A device as claimed 1in claim 15, characterized in

that the device 1s provided with an identification device for

identifying an animal and the relevant teat (5) and/or the

relevant qgquarter.
17. A device as claimed 1n any one of the preceding
claims 13 through 1o, characterized in that the temperature

sensor (6) 1s capable of being connected with a computer

processing unit (7).

. AL & —— — .
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18. A device as claimed 1n claim 17, characterized 1in

that the computer processing unit (7) comprises a memory (8)

for storing reference temperature values.

19. A device as claimed 1in claim 18, characterized 1n
that the computer processing unit (7) comprises a comparing
unit (9) for comparing the measured temperature wvalues with
the reference temperature values and for 1ssulng a comparison
result signal.

20. A device as claimed 1in claim 19, characterized in
that the device 1s provided with a stimulating device for
stimulating the teat (5), the stimulating device being
controlled at least partially on the basis of the comparison
result signal.

21. A device as claimed 1n any one of the preceding
claims 12 through 20, characterized in that the device
comprises a milking robot with a robot arm carryving a
cleaning device for automatically c¢leaning a teat of an
animal.

22 . A device for milking an animal, such as a cow,
provided with a milking machine with a teat cup (3) to Dbe
connected to a teat (5) of an animal, said teat cup (3) being
provided with at least one  temperature sensor (6),
characterized in that the temperature sensor (6) 1s capable
of being connected with a computer processing unit (7), and
in that the computer processing unit (7) comprises a
comparing unit (9) for comparing the measured temperature
values emanating from different teats of the animal and for
issuing a comparison result signal.

23. A method of milking an animal, such as a cow, said
method comprising a control step for controlling the milking
process and/or the physical condition of the animal by means
of a temperature measurement, characterized in that the
control step comprises the measurement of the temperature

over at least the length of a part (10) of the teat and/or
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over a length of the udder quarter belonging to the teat, 1in
particular of the whole teat and/or .the whole quarter (5).

24, A method as claimed in claim 23, characterized 1in
that the method comprises the step of storing the measured

temperature values.

25, A method as claimed. in claim 23 or 24,

characterized 1in that the method comprises the step of
identifyving the animal and i1dentifying the relevant teat
and/or the relevant quarter (5) of the udder of the animal.
26. A method as claimed 1n claim 25, characterized 1in
that the method comprises the storage of reference
temperature values of the relevant teats/quarters (5) of the
animal.

27 . A method as claimed 1n c¢laim 26, characterized 1in
that the reference temperature values comprise historical
temperature values.

28 . A method as claimed in claim 26 oY 27,
characterized in that the historical temperature wvalues are
constituted by average temperature values determined over a
predetermined number of control steps.

29. A method as claimed 1in c¢laim 26, 27 or 28,
characterized in that the reference temperature values are
updated continuously.

30. A method as <c¢laimed 1n claim 27, 28 or 29,
characterized 1in that the method comprises the step of
comparing the measured temperature values with the reference
temperature values.

31. A method as claimed 1n any one of the preceding
claims, characterized in that the method comprises the step
of comparing the measured temperature values of different
teats and/or quarters.

32. A method as claimed in claim 30 or 31,
characterized 1in that the method comprises the step of

issuling a signal 1in dependence of the result of the

comparison step.
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33. A method as claimed in claim 32, characterized in
that the signal 1s a warning signal.

34 . A method as claimed 1n claim 33, the control step
belng carried out after a process step of the milking
process, characterized 1in that the signal is a feedback
signal capable of being used for controlling the process
step.

35. A method as claimed in claim 34, characterized in
that the process step comprises a pre-stimulation step.

36. A method as clalmed in any one of the preceding
claims 23 through 35, characterized in that the milking
process comprises the connection of a teat cup (3) to the
teat (o) of an animal, the control step being carried out
during the connection of the teat cup (3).

37. A method as claimed in any one of the preceding
claims 23 through 36, characterized in that the milking
process comprises the cleaning of the teat and/or the quarter
(5) of the animal, the control step being carried out during
the cleaning. '

38. A method as claimed in any one of the preceding
claims 23 through 37, characterized in that the measurement

of the temperature of the teat and/or the quarter (5) is

carrlied out as a contactless measurement.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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