wo 2010/006986 A2 I 0K 0 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization 2 ey
(19) World Intellectual Property Organization /i 1IN NI A0) AT A0 00 OO 00O O OO A
International Bureau S,/ 0
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
21 January 2010 (21.01.2010) PCT WO 2010/006986 A2
(51) International Patent Classification: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
A01J 5/08 (2006.01) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
A L. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(21) International Application Number: NO. NZ. OM. PE. PG. PH. PL. PT. RO. RS. RU. SC. SD
PCT/EP2009/058751 SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
(22) International Filing Date: TZ,UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.
9 July 2009 (09.07.2009) (84) Designated States (unless otherwise indicated, for every
(25) Filing Language: English kind of regional protection available). ARIPO (BW, GH,
Lo . GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(26) Publication Language: English ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(30) Priority Data: TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
0801700-6 16 July 2008 (16.07.2008) SE ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
(71) Applicant (for all designated States except US): TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
DELAVAL HOLDING AB [SE/SE]; P.O. Box 39, ML, MR, NE, SN, TD, TG).
S-147 21 Tumba (SE).
Declarations under Rule 4.17:
(72) Inventor; and . . , .
(75) Inventor/Applicant (for US only): PETTERSON, Torb- a o “’;’;Zc‘lm;s 167”(7;6'”6”[ to apply for and be granted
jorn [SE/SE]; Rosenhed, S-646 32 Gnesta (SE). @ patent (fuie 2.4/
) s s . ) — as fto the applicant's entitlement to claim the priority of
(74) Agents: KEIJSER BERGOO, Malin et al; Delaval the earlier application (Rule 4.17(iii)
Holding AB, 39, P.O. Box 39, S-147 21 Tumba (SE).
—  of inventorship (Rule 4.17(iv))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: A MILKING SYSTEM, A TEAT CUP AND A TEAT CUP LINER

(57) Abstract: The invention relates to a milking system (1) comprising a vacuum supply source (3) and a teat cup (2). The teat
cup (2) comprises a teat cup liner (11) and a teat cup shell (10), wherein the teat cup shell (10) is connected to the vacuum supply
source (3). The teat cup liner (11) is arranged to support and fit tight to a teat of a milking animal throughout a milking session,
whereby a uniform pressure is applied to the teat throughout the milking session. By means of the invention, a milking that is
more comfortable for the milking animal is accomplished.



10

15

20

25

30

WO 2010/006986 PCT/EP2009/058751

A milking system, a teat cup and a teat cup liner

Field of the invention

The invention relates generally to the field of milking, and
in particular to milking systems comprising teat cups with

teat cup liners.

Background of the invention

Machine milking was developed in order to alleviate the labour
involved in milking. The milking systems have been designed to
be as natural as possible, but a lifelike mimicking of the
milk extraction by a calf is not possible due to efficiency
requirements in machine milking systems. For example, although
it would probably be comfortable for a cow to have milk
extracted from one teat at a time, and changing teat with a
frequency equal to the frequency used by a calf, this would be

a too time-consuming and inefficient solution.

In today’s milking, a teat cup wused for extracting milk
comprises a teat cup liner designed to collapse cyclically
against the teat by means of a pulsator that alternates
between subatmospheric pressure and atmospheric pressure. Such
vacuum application causes the teat cup liner to alternately
contract and expand. In the contraction state, the teat cup
liner collapses against the teat and in the expansion state

the teat cup liner opens to original shape.

Tt has been noted that the vacuum causes blood and tissue
fluids to accumulate in tissue of the tip of the teat, or teat
end, causing the teat end to get congested. The tissue volume
may be doubled during milking and the accumulation of fluids
in the teat end causes a local circulation disturbance. The
fluid accumulations and tissue swelling in turn cause the teat

canal to contract, which leads to a reduced milk flow.
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In the conventional milking systems this is counteracted by a
massaging effect on the teat by the teat cup liner when it
collapses around the teat in the pulsation cycle. The fluids
are then pushed towards the udder and the teat canal is kept

open.

Further, there are some shortcomings of prior art teat cup
liners. During milking, there may be crawling of the teat cup
liner towards the end of the milking session when the udder
pressure decreases and the teat size 1is lessened. When the
teat cup crawls upwards on the teat towards the udder this may
cause a cut-off of the milk canal interior of the teat close
to the udder, which is uncomfortable for the milking animal
and disturbs the milking. Another shortcoming related to known
teat cup liners is that the fit between the teat cup liner and
teat varies for different teats, and for some teat shapes
pinching of the teat may occur when the teat cup liner
collapses against the teat. Further, due to ill-fit there may
also be a higher pressure on the teat at certain points near
the teat end, again causing discomfort. Moreover, when the
udder pressure decreases and becomes low, the contact pressure
between liner and teat disappears, which leads to crawling of
the teat cup and an abrupt ending of the milking of that teat,

leaving residual milk in the udder.

Further yet, the crawling may also result in milk flowing from
a short milk tube connected to the teat cup back up into the
teat cup, due to the fact that the displaced teat cup liner
prevents the normal air leakage around the top of the teat cup
and creates a higher wvacuum in the teat cup than in the short

milk tube.

Moreover, the teat end should remain free and not be subjected
to slapping by the teat cup liner. Such slapping may still

cccur during the pulsation c¢ycle when the teat cup liner
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collapses against the teat. Besides being painful for the
milking animal, this poses a health risk to her as this leads

to a higher risk of mastitis bacteria entering the teat canal.

Although much research has been done, it is difficult to
design a system providing the best compromise Dbetween the
wellbeing of the milking animal and the efficiency of the
milking system. In view of the above it would be desirable to
provide a milking system in which the above-described problems

are addressed.

Summary of the invention

Tt is an object of the invention to provide a milking system,
wherein the above disadvantages are overcome or at least

alleviated.

It is an object of the invention to provide a milking system,
wherein the comfort of the milking animal during a milking
session 1is increased. In particular, it 1is an object of the
invention to provide a milking system, wherein milking related
shortcomings concerning especially udder and teat care are

overcome.

It is another object of the invention to provide a milking
system, wherein crawling of teat cup liners or slapping of
them against the teat and wudder of a milking animal 1is

eliminated.

It is yet another object of the invention to provide a more
cost-efficient milking system requiring fewer components and

less service and maintenance work.

These objects, among others, are achieved by a milking system

and related methods as claimed in the appended claims.
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In accordance with the invention a milking system is provided
comprising a vacuum supply source and a teat cup. The teat cup
comprises a teat cup liner and a teat cup shell, wherein the
teat cup shell is connected to the wvacuum supply source. The
teat cup liner is arranged to support and fit tight to a teat
of 2 milking animal throughout a milking session, whereby a
uniform pressure is applied to the teat throughout the milking
session. By means of the invention, a milking that is more
comfortable for the milking animal is accomplished. In
accordance with the invention, the teat cup liner of the teat
cup 1s tight-fitting on the teat and provides a uniform, but
possibly varying pressure on the teat. Thereby crawling of the
teat cup liner is prevented and problems related thereto are
eliminated. For example, as the teat cup 1s prevented from
crawling upwards on the teat towards the udder there is no
risk of a cut-off of the milk canal interior of the teat close
to the wudder. Further, the ticght-fitting teat cup liner
supports the teat during the whole milking session, and all
around the teat without any space between the teat and the
teat cup liner at any time. The comfort for the milking animal

is thereby highly increased.

In accordance with an embodiment of the invention, the teat
cup liner is made of an elastic or thermoelastic material that
provides the tight-fitting of the teat cup liner to the teat.
The elastic material further admits expansion of the teat cup
liner when providing a vacuum level by the wvacuum supply
source at the first connection point. Further still, the
diameter of the teat cup 1liner 1is preferably chosen to be
smaller than the diameter of the teat, again providing a tight
fit. Simple, yet effective ways of providing the desired tight

fit and supporting function is thereby presented.

In accordance with still another embodiment of the invention,

the teat cup comprises an inlet connector provided with a
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protruding part, which protrudes to within the teat cup. A
simple means 1is provided for preventing the teat cup Iliner
from expanding more than desired, i.e. expanding so that the

teat and the teat cup liner loses contact with each other.

In accordance with yet another embodiment of the invention, a
non-pulsating vacuum is applied to the teat, whereby a more
cost-efficient milking system requiring fewer components and

less service and maintenance work, 1is provided.

The invention 1is also related to a teat cup and a teat cup

liner, whereby advantages similar to the above are achieved.

Brief description of the drawings

Figure 1 illustrates a milking system in accordance with the

invention.

Figure 2 illustrates a teat <cup 1in accordance with the

invention.

Figure 3 illustrates a first embodiment of teat cup liner for

use in a milking system in accordance with the invention.

Figure 4 illustrates a second embodiment of teat cup liner for

use in a milking system in accordance with the invention.

Figure 5 illustrates a third embodiment of teat cup liner for

use in a milking system in accordance with the invention.

Detailed description of embodiments of the invention

The present invention is applicable to any type of machine
milking application, including manual machine milking, wherein
teat cups are attached manually, and automated machine
milking, wherein teat cups are attached by means of a milking
robot. The invention may be practised in any kind of milking

parlour, including for example a zrotary milking parlour, an
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automatic milking system, a tied-up environment or a bucket

application.

Figure 1 illustrates a schematic overview of a milking system
in accordance with the invention. The milking system 1
comprises a number of teat cups 2 for attachment to the teats
of a milking animal such as a cow. There are usually four teat
cups 2, although only one 1is shown for simplicity. Each teat
cup 2 may be connected to a respective milk tube 4 (only one
shown), the milk tubes 4 further being connected to a milk
tank 6. Each teat cup 2 may alternatively be connected via a
short milk tube to one milk claw, 1n turn connected to the
milk tank 6 by a single milk tube. Each milk tube 4 may be
connected to a milk tank 6, or, via a three-way wvalve (not
illustrated) to any other milk receiving unit or waste
container. The milk tank 6 1is connected to a vacuum supply
source 3 by means of a vacuum tube 5. The vacuum supply source
3 1s further connected to each teat cup 2 via a respective
vacuum tube 8 (again, only one shown) and a pulsator system 7

for providing a pulsating vacuum.

For «clarity, only parts relevant for the invention are
disclosed in figure 1. It is realized that the milking system
1 may comprise a number of non-disclosed parts, for example a
milking robot for gripping and attaching the teat cups to the

teats of a milking animal, control means, valves etc.

Figure 2 illustrates a teat cup 2 for use in the milking
system 1 in accordance with the invention. The teat cup 2
comprises a teat cup shell 10 and a teat cup liner 11 mounted
thereto. The teat cup liner 11 1is mounted in any suitable
manner to the teat cup shell 10, but in such manner that a
closed space is formed between the teat cup liner 11 and the
teat cup shell 10. This closed space 16 forms a pulsating

chamber of the teat cup 2 if a pulsating wvacuum 1is provided
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and a chamber 16 having a certain, essentially constant vacuum

level otherwise.

The teat cup shell 10 comprises an inlet connector 12
connected to the wvacuum supply source 3, the inlet connector
constituting a first wvacuum connection point Pl. The lower
part of the teat cup liner 11, the short milk tube, 1is
connectable to the milk tube 4 via a claw of a milking cluster
(not illustrated). The lower part of the teat cup liner 11 1is
thus connected to a milking wvacuum, and constitutes a second
vacuum connection point P2. The lower part of the teat cup
liner 11 comprises an open end for releasing milk extracted

from the teat.

Inlet connector 12 may further comprise an ejector device 14.
This 1is wusable if a single wvacuum 1level 1is supplied. The
ejector device 14 provides a higher wvacuum level within the
teat cup 2 than is provided by the vacuum supply source 3. The
contraction and expansion of the teat cup liner 11 is thereby

accomplished.

In an embodiment of the teat cup 2, the inlet connector 12 of
the teat cup shell 10 is designed so as to have a part 13 that
protrudes to the inside of +the teat cup shell 10. The
protruding part 13 1s hollow and has an opening for
communicating a wvacuum level provided by the vacuum supply
source 3. Further, the protruding part 13 preferably has a

grating 15 covering its opening.

When the teat cup liner 11 has expanded to a desired degree,
the protruding part 13 prevents further expansion by the teat
cup liner 11 bearing against the opening of the protruding
part 13 and preventing further wvacuum from being supplied,
i.e. preventing a vacuum increase. Thereby it is ensured that
the teat cup liner 11 is in firm, tight-fitting contact with
the teat at all times. The length of the protruding part 13,
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i.e. the length from the wall of the teat cup shell 10 and
inwards into the closed space 16 of the teat cup, can be
chosen suitably, e.g. in dependence on the teat sizes of the
herd of milking animals to be milked. In an alternative
embodiment, the length of the ©protruding part 13 is
adjustable.

The teat cup liner 11 may have different shapes and three
embodiments of the teat cup liner 11 will be described in the

following with reference to figures 3, 4 and 5, resgpectively.

Figure 3 illustrates a first embodiment of the teat cup liner
11, in accordance with the invention. The shape of the teat cup
liner 11; is similar to a conventional teat cup liner, i.e. it
comprises attachment means 17, 18 (schematically shown) for
mounting to the teat cup shell 10 at the upper end, and at the
lower end, respectively. The connection means 17, 18 should be
designed so as to enable the closed space 16 to be formed. The
teat cup 1liner 11; may also comprise connection means for

connection to a milk line.

When the teat cup 2 is to be attached to the teat, a vacuum is
supplied at the first connection point Pl. The teat cup liner
11, is thereby expanded so that the attachment is accomplished.
The lower, rounded part of the teat, i.e. the teat tip, 1is
subjected to the wvacuum level supplied at the second

connection point P2.

The diameter of the teat cup liner 11; is chosen so that it, in
its relaxed state, i.e. non-contracted and non-expanded state,
is smaller than the outer diameter of the teat to which it is
to be attached. The teat cup liner 11; is made of a material
that 1is wvacuum impervious and insulates the teat from the
applied vacuum. The teat cup liner 11; further provides a tight
fit of the liner to the teat and firm support of the whole

teat, with the exception of the lower, rounded part of the
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teat, which has to be free from the teat cup liner in order to
enable milk extraction. The firm support of the teat is

maintained through the entire milking session.

To obtain the desired tight-fitting feature of the teat cup
liner 11 careful choice of material is required. The material
has to be elastic enough to admit expansion of the teat cup
liner 11 so as to allow attachment of it to the teat. The
material also has to fit tight to the teat after attachment
and during pulsating vacuum. When a vacuum level 1is provided
by the wvacuum source supply 3 at the first connection point,
the teat cup liner 11 should expand easily. The material thus
has to endure expansion and contraction to a degree so as to
allow swift attachment and secure tight-fitting when in use. A
material suitable for the teat cup liner comprises any elastic
or thermoelastic material or compound, for example natural

rubber such as latex, synthetic latex or silicone.

Figure 4 illustrates a second embodiment of the teat cup liner
11, 1in accordance with the invention. This embodiment 1is
similar to the first embodiment, but the teat cup liner 11, is
“cut”, 1.e has no connection means to or comprises the short
milk line. This means that no closed space 16 is formed

between the teat cup shell 10 and the teat cup liner 11,.

The teat cup liner 11, in accordance with the second embodiment
may be made of a material that is vacuum impervious as in the
first embodiment, but in a wvariant of this embodiment, the
material used for the teat cup liner 11, is knitted or braided.
The teat cup liner 11, is thereby vacuum pervious, i.e. not
vacuum sealing. Such vacuum pervious teat cup liner 11, can be
used outside the teat cup liner 11: in accordance with the
first embodiment. That is, the wvacuum pervious teat cup liner
11, is threaded on the teat cup liner 11; that is to be
attached to the teat. Thereby additional support of the teat
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is provided, and the material properties of the teat cup liner
11, closest to the teat can be maintained. In particular, a
teat cup liner made by braiding or knitting can be stretched
in different directions without being stretched beyond the

flow limit or yield point of the material.

An advantage of having the teat cup liner 11; being made with a
number of small holes (e.g. using braided material) 1is that
when vacuum 1is let through the holes this results in the holes
acting as suction cups, which in turn provides a firm contact
between the two teat cup liners. The teat cup liner is thereby
firmly attached to the teat. There is then no risk of the teat
slipping too far down in the teat cup 2, as the teat cannot

slide in relation to the teat cup liner 11.

The invention 1is applicable to conventional milking systems,
and when &a conventional pulsating vacuum is utilized for
cyclically collapsing the teat cup liner towards the teat,
there is still contact between the teat cup liner and the teat
along the whole circumference of the teat. That is, the teat
cup liner 1is tight-fitting to the teat and supports the teat

all through the milking session.

The tight-fitting support that the teat cup 1liner 1in
accordance with the invention provides, prevents the vacuum
from causing blood and tissue fluids to accumulate in tissue
of the tip of the teat and the teat end does therefore not
become congested. Further, as the diameter of the teat cup
liner 1s, 1in 1ts relaxed state, smaller than the outer
diameter of the teat, the teat cup liner does not crawl and

problems related to crawling are thereby eliminated.

The prior art teat cup liner Dbecomes flat during the
contraction, that is, when it collapses against the teat. The
liner is then in contact with the teat on two opposing sides,

but not at parts in between. Stated differently, the shape of
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the teat cup liner does not match and follow the shape of the
teat during the contraction. This may result in the teat cup
liner slapping or rubbing against the teat, which is
uncomfortable for the animal. By means of the present
invention, the teat cup liner is in contact with the whole
teat, 1.e. all around the teat, during the whole milking
session. The pressure applied to the teat by the material
properties of the teat cup liner 1is uniform essentially for
the whole teat. That is, although the pressure is wvarying with
a varying wvacuum level, the whole teat 1is subjected to the
same pressure by the teat cup liner. An elastic tight-fitting
teat cup liner providing a firm support to a teat and
subjecting only the lower, rounded part of the teat to wvacuum

is provided.

The pulsating wvacuum provided for accomplishing the cyclic
collapses of the teat cup liner against the teat may entail
slapping of the teat, and rubbing of the liner against the
teat. Further, the collapses of the teat cup liner may shorten
the service life of a teat cup liner as cracks may arise in
the liner due to the repeated collapses. In an embodiment of
the invention, the wvacuum applied is therefore non-pulsating,

i.e. essentially constant during the whole milking session.

By applying a non-pulsating vacuum level to the teats of the
animal, some of the disadvantages of having a pulsating vacuum
are eliminated. In particular, there are no collapses of the
teat cup liner against the teat as the wvacuum level 1is
essentially constant. Problems related to teat cup liner
collapses may thus be alleviated; for example slapping of the
teat cup liner against the teats 1igs eliminated. Further, the
milking system is more cost-efficient in that the pulsator
system 7, schematically illustrated in figure 1, for providing
the pulsating wvacuum, can be omitted. The milking system 1 in

accordance with this embodiment of the invention thus requires
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fewer components and therefore also less service and
maintenance work. This is of particular importance for small-

scale milking systems.

Figure 5 illustrates a third embodiment of the teat cup liner
115. The teat cup liner 11; comprises a conical shape having an
upper part that is broader than a lower part. By means of the
conical shape the upper part of the teat cup liner 113 bears
free from the teat throughout a whole milking session.
Further, the lower part of the teat cup liner 11; supports the
teat and fits tight only at the lower part of the teat,
thereby subjecting only the lower, rounded part of the teat to

the vacuum level provided by the vacuum supply source 3.

The conical shape and 1in particular the angle between a
vertical line and the wall of the teat cup liner 113, i.e. the
difference in diameter of the upper part and diameter of the
lower part, can be chosen so as to fit all sizes of teats of
the milking animals of a herd. The teat cup liner 115 having a
certain angle then comes in supporting contact with the teat
and fits tight at different heights along the teat, depending

on teat size.

In this embodiment of the teat cup liner, the upper part of
the teat cup liner does not necessarily fit tight to the teat,
and there may be an atmospheric pressure in the upper part of
the teat cup liner even after attachment to the teat. Thereby
crawling of the teat cup liner is prevented alsoc 1in this

embodiment.
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Claims

1. A milking system (1) comprising a vacuum supply source (3)
and a teat cup (2) comprising a teat cup liner (11) and a teat
cup shell (10), said teat cup shell (10) being connected to
said vacuum supply source (3), characterized in that said teat
cup liner (11) is arranged to support and fit tight to a teat
of 2 milking animal throughout a milking session, whereby a
uniform pressure is applied by said teat cup liner (11) to the

teat throughout the milking session.

2. The milking system as claimed in claim 1, wherein said teat
cup liner (11) is made of an elastic material providing said
tight-fitting of said teat cup liner (11) to the teat, said
elastic material further admitting expansion of said teat cup
liner (11) when providing a vacuum level by said vacuum supply
source (3) at a first wvacuum connection point (Pl) of said

teat cup shell (10).

3. The milking system as claimed in claim 1 or 2, wherein said
teat cup liner (11;) comprises a shape supporting the whole
teat, while subjecting only the teat tip to a vacuum level of

said vacuum supply socurce (3).

4, The milking system as claimed in claim 1 or 2, wherein said
teat cup liner (11;) comprises means for connection to said
teat cup (2) only at an upper end thereof, whereby a length of
the teat corresponding to the length of the teat cup Iliner
(11,) is supported.

5. The milking system as claimed in claim 1 or 2, wherein said
teat cup liner (l11;) 1is adapted to support and fit tight only
at a lower part of said teat, whereby a vacuum level of said

vacuum supply source (3) 1is applied to the teat tip.

©. The milking system as claimed claim 5, wherein said teat

cup liner (11ls3) comprises a conical shape having a upper part
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that is broader than a lower part, said conical shape enabling
said upper part to bear free from the teat throughout a whole
milking session, and further enabling said lower part to
support the teat and fit tight only at the lower part of the
teat, thereby subjecting only the lower part of said teat to a

vacuum level provided by said vacuum supply source (3).

7. The milking system as claimed in any of the preceding
claims, wherein said teat cup liner (11) comprises an elastic

or thermoelastic material, such as natural rubber or silicon.

8. The milking system as claimed in any of the preceding
claims, wherein said teat cup liner (11) comprises a material

that 1s braided or knitted.

9. The milking system as claimed in any of the preceding
claims, wherein the inside diameter of said teat cup liner
(11) in a relaxed state is smaller than the outside diameter

of said teat.

10. The milking system as claimed in claim 1, wherein said
teat cup liner (11) comprises a first teat cup liner (11q)
having a shape supporting the whole teat, while subjecting
only the teat tip to a wvacuum level of said vacuum supply
source (3), and a second teat cup liner (1l1l;) comprising means
for connection to said teat cup (2) only at the upper end is
arranged on said first teat cup liner (11:), whereby a length
of the teat corresponding to the length of said second teat

cup liner (11,) obtains additional support to the teat.

11. The milking system as claimed in any of the preceding
claims, wherein a vacuum level of said vacuum supply source
(3) at a first connection point (Pl) of said teat cup shell

(10) is arranged to be essentially constant.

12. The milking system as claimed in any of the preceding

claims, wherein a vacuum level of said vacuum supply source
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(3) at a first connection point (Pl) 1is arranged to be
essentially equal to a wvacuum level at a second connection

point (P2) of said teat cup shell (10).

13. A  teat cup liner (11) for a milking system (1),
characterized by a design adapted to support a teat of a
milking animal and fit tight to said teat throughout a milking

session in said milking system (1).

14. The teat cup liner (l11) as claimed in claim 13, wherein
said teat cup liner (11) comprises an elastic material
providing said tight-fitting of said teat cup liner (11) to
the teat, said elastic material further admitting expansion of

said teat cup liner (11).

15. The teat cup liner (11) as claimed in claim 13 or 14,
wherein the inside diameter of said teat cup liner (11) is, in
its relaxed state, smaller than the outside diameter of the

teat.

16. The teat cup liner (11) as claimed in claim 13 or 14,
wherein said teat cup liner (11) comprises elastic or

thermoelastic material, such as natural rubber or silicon.

17. The teat cup liner (11) as claimed in any of claims 13-1¢,
wherein said teat cup liner (11) comprises a material that is

braided or knitted.

18. A teat cup (2) for a milking system, said teat cup (2)
comprising a teat cup liner (11) as claimed in any of claims
13-17, characterized by a protruding part (13) arranged in a

side wall of a teat cup shell (10) of said teat cup (2).

19. The teat cup (2) as claimed in claim 18, wherein said
protruding part (13) is hollow and comprises an opening
towards the interior of said teat cup shell (10) and wherein a

grating (15) is arranged on said opening.
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20. A teat cup liner for a milking system, characterized by a
conical shape having a broader upper part and a narrower lower
part, said conical shape enabling said upper part to bear free
from said teat during a whole milking session, and enabling
said lower part to support a teat and shut tight only at the

lower part of said teat.
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