
60 61HI 10/2021 HI 10/2021

its relationship to mammary infections and mas-
titis is undisputed.

VACUUM AT THE TEAT
The idea that a quick look at the system vacuum 
level is not alone sufficient to ensure a healthy 
milking and that, really, every individual milker 
should be regularly inspected by a professional, 
is due to other underlying factors that can affect 
the vacuum level. Too much vacuum causes 
stress for the teat and can lead to keratinization 
of the teat end and injury, and can prevent the 
udder from properly milking out through teat 
muscle closure. To achieve optimal milk flow and 
to avoid stress and injury to the teat during milk-
ing, the deciding factor is not the system vacuum 
level, but rather the level of vacuum at the teat 
end. Indeed, the pressure ratios at the teat end 
have the most importance. They are dependant 
on milk flow intensity, teat cup liner character-
istics and pulsator settings. The most important 
factor to avoid damaging the teat to achieve 
good milk flow is the teat end vacuum, which 
should be, on average, 6-8 kPa below the system 
vacuum and, at the time of peak milk flow, should 
be below 20 kPa. At low flow, towards the end of 
milking, the teat end vacuum should be slightly 
below the main vacuum level. Not to be under-
estimated is also the mouthpiece vacuum, which 
should also always be below system vacuum. For 
dairy farmers, the measurement of these levels is 
practically impossible. Anyone who wants their 
system to be tuned professionally should have 
it checked regularly by experienced technicians.

MILKING CLAWS
Another important component for healthy 
milking is, as mentioned, the selection of high-
quality milking claws that are well-suited to the 

Everybody is familiar with it: a quick look at 
the indicator for the vacuum pump on the 
way to the parlour. For most dairy farmers 

who take care of checking the vacuum level, 
as a rule it should have a value between 42.5 
and 43.5 kPa. A dairy farmer who pays close 
attention to detail and wants to keep track of 
all the things that influence the milking pro-
cess should have an eye on more than just the 
vacuum pump: Much more.

DIFFERENCES
Anyone who checks on the main vacuum for the 
system on their way to milk has, in principle, veri-
fied an important point for a healthy and efficient 
milking. But the check of the vacuum indicator 
is absolutely not the common practice. There is 
nothing farmers would rather neglect than this 
check. How important having the right level of 
vacuum for the milk machine is for cow health 
is underscored by the fact that, in countries like 
Belgium or the Netherlands, a yearly inspection 
is mandated. It is similar in Denmark and several 
other countries around the world. However, an 
inspection to ensure the right level of vacuum 
and of any necessary adjustments for the condi-
tions in the parlour is done on a voluntary basis 
in most countries. While it is true that for highly 
professional dairy farms the inspection of the 
vacuum system is done with great diligence, a 
significant proportion of dairy farms are working 
with a milking system that is not ideally set up. 
Estimates suggest that in the USA, the vacuum 
is not properly calibrated on 20% of all farms. In 
many other countries that percentage is even 
higher. For Great Britain, the estimate given is 
40%. While there is no single study worldwide 
that reveals what percentage of all mammary 
infections are due to an incorrect vacuum level, 

It is without question that genetics have an influence on udder health. But, of course, 

there are other factors that also have a lot of influence on the quality of the milk and the 

incidence of mastitis. In addition to the milking claw, the level of vacuum is one of the 

factors that works directly on the udder and the teats. Scientists estimate that around 

one quarter of all mastitis events are due to problems with the milking equipment. 

Below, we will explore the important points regarding pulsation settings and what 

solutions are available when selecting milking equipment, particularly teat cup liners.

From vacuum to 
teat cup liners:
How milking equipment 
influences udder health

With the newly introduced ADF InVent milking 
claw, which continuously controls the teat-end 
vacuum level for each quarter, they have brought 
another innovation to the market. A new collec-
tor’s item, the Flo-Star Xtreme, which is touted 
for its compact and lightweight build and opti-
mized inflow angle, was recently brought to 
market by BouMatic. It allows for more milk to 
flow through, a more balanced orientation of 
the milker, and a stable vacuum. There is also a 

new teat cup liner from BouMatic with the name 
of Magnum Turbo, which has a rounded design 
for the end of the liner and a triangular core. An 
interesting novelty on the market from Lemmer-
Fullwood in the past year was the DSO liner. The 
teat cup liner, which is designed so that the teat 
cups can only fall off in one direction (DSO – 
Direction Shut Off ) in order to save time during 
milking, is perfectly suited to the modern Hol-
stein cow. The liner allows for a better plateau 
phase so that the milk is carried away swiftly and 
carefully. This should offer better results, particu-
larly for “kissing teats,” so small, short teats with a 
firm median suspensory ligament.
There are many solutions which aim to positively 
influence the effect that milking technology and 
milking claws have on udder health. Nonethe-
less, one British study estimates that 70% of all 
milking parlours have problems which nega-
tively influence milk quality. Mastitis and udder 
health problems are never something that 
dairy farmers are happy about. If the source of 
the problem is simply in equipment that is not 
set-up or adjusted properly, then it is certainly an 
area for improvement. l

tilation. ‘With the ventilation at the head of the 
liner,’ Eistrup continues, ‘we don’t just reduce the 
level of teat damage and decrease the stress for 
the cows during milking, but we also prevent the 
milk from splashing back up towards the teat.’
Innovative solutions for a healthy milking are 
also offered by other companies in the industry. 
One innovation is the ClusterCleanse system 
from Dairymaster. With the rinsing of the milk-
ing claw after every individual milking, the unit 
is clean for the following cow, which reduces risk 
of disease transmission and lowers the somatic 
cell count. Scientific studies have shown that 
mastitis pathogens can be transmitted for up to 
six consecutive milkings for any given unit. With 
ClusterCleanse this is prevented. There are also 
other companies that offer a process for disin-
fecting the milking claw between milkings to 
prevent a bacteria laden biofilm on the inside of 
the teat cup liner.

INNOVATION
Among them are the British company ADF 
Milking, whose program has integrated auto-
matic post-dipping alongside the disinfection. 
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‘When selecting the 
right milking claw, 

short and thin 
teats can always 
be milked. More 

problematic is poor 
teat placement.’

herd. Selection of teat cup liner is strongly influ-
enced by the average teat shape and size within 
the herd. Liners definitely should fit to the aver-
age teat length and width in the herd. Not every 
milking claw is suited for every herd. ‘Basically,’ 
explains Martin Eistrup of Milkrite, ‘short and 
thin teats are rarely a problem when it comes 
to selecting a milking claw. Poor teat placement 
and udder floors that are too high make the 
choice more difficult.’ Like most of the global 
players in the industry, like GEA, Lely, Boumatic, 
Dairymaster, DeLaval, Lemmer-Fullwood or ADF, 
Milkrite is continuously working to improve 
their products. With the triangular teat cup liner 
and the Impulse Air System, they have brought 
several innovative solutions to the market suc-
cessfully. In addition to the triangular fit of the 
liner, the Impulse Air System integrates cup ven-

Around 26% of all mastitis cases are 
caused in the parlour. According to 
one estimate from Great Britain, 
about 70% of all parlours have 
problems that influence milk quality.
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