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Learning Objectives

To understand the basic components of liners and some
general differences in design features

To be able to interpret the vacuum and pulsation data
from a milking center and correctly recommend any
necessary changes

To understand the function of an automatic take-off and
accurately evaluate whether any adjustments are needed

Gain an appreciation for what parameters to monitor
over time to reliably assess the milking center
performance
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Forces on fluids within the teat during
pulsation cycles

b phase (open phase) d phase (closed phase)
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Action of the Teatcup
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Video
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Liners

* Important points to always keep in mind:

— Liner selection relies on the dairy prioritizing what goals
are most important to them

— There is not a perfect liner that will match the goals or
system of every farm

— The most common issue that we see is not that the liner is
inappropriate but that the rest of the “system” is not set
up to allow the liner to perform well.

— There is not a perfect combination of settings that will
match the goals of every farm
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Liners

Main components of the “milking system” as it relates to
liners and teats:

Milking routine

Vacuum level

Pulsation rate and ratio
Liner design

Automatic take-off settings
Claw design

Unit alignment

Herd dynamics
Environment
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Percent of May 4-2016 May-9-2016 May-10-2016
Categories cows with Percent of cows | Percent of cows | Percent of cows
one or more with one or with one or with one or
abnormal more abnormal | more abnormal | more abnormal
teats teats teats teats
Teat Color <20% 58% 50% 26%
H - .
ardness at <20% < 48% 38% 22%
Teat End
\
Swelling
near Teat <20% 1% <1% <1%
Base
Hemorrhage <10% 1% <1% <1%
Total C
otal Lows >20% 180 cows 240 cows 620 cows
Scored
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Liner Design, Composition, and Function

* Basic Liner Design
Head

Barrel

Short Milk Tube
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Liner Design

Head

 The overall goal of the head design is to get a
liner that is able to handle as many teat shapes
and sizes as possible without compromising
milking performance and teat treatment.

 Head design is one of the critical parts of
Mouthpiece Depth

 The head also helps controls liner slips, amount
of strip yields, and to some extent, milk-flow.
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Liner Design

Head

Components:

o Lip

e Shell Seat

o SKkirt

e Shoulder
Spaces:

* Mouthpiece Opening

 Mouthpiece Chamber
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Liner Design

Barrel
» Fixes the position of the teat during milk-flow
* Give a proper massage of the teat throughout
the entire milking
 Influences the milk flow rate

2 Cornell University

Animal Health Diagnostic Center

o
Ouality Milk
Production Services



-mi:
. \. I m "T
e

Liner Design

Barrel
Components:
 Barrel Length
e Barrel Wall Dimensions
Spaces:
 Bore
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Liner Design

Short Milk Tube
e Large influence on milking performance
« Also affects:
e Cluster positioning
e Vacuum shut-off
 Liner life (claw cuts)
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Liner Design

Short Milk Tube
Components:
e Length
e Design at shut-off point
e Design at connection to claw
Spaces:

e Internal diameters of short milk tube at:

e barrel
e shut-off
e end-over nipple
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Liner Slip

Liner slip

Loss of
Contact
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Liner Design and Function

e Three critical dimensions that relate to the fit

of liners
— Mouthpiece lip diameter
— Liner barrel diameter (75mm from MP lip)

— Mouthpiece depth (measured when liner is fully
collapsed)

Reinemann, D., et al. NMC 2013
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Liner Design and Function

 Major machine factors affecting teat condition and cow
comfort, in likely order of relative importance:

— Liner fit, or liner dimensions relative to teat dimensions
(affecting liner compression and mouthpiece chamber vacuum)

— Average claw vacuum level (main effects on teat congestion,
hyperkeratosis, comfort)

— Duration of cups-on time (over-milking is linked with poorer
teat-end condition)

— Liner compression (main effects on teat congestion and
hyperkeratosis)

— Pulsation settings (especially the b-phase and d-phase duration)

Mein, G., et al. NMC 2013
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Liner Design and Function

e Major machine factors affecting average milk
flow-rate per cow, in likely order of relative
Importance:

— Average claw vacuum level

— Pulsation settings (especially the true milk:rest
ratio and b-phase duration)

— Liner compression

Mein, G., et al. NMC 2013
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Liner Design and Function

Why is Mouthpiece Depth important:

v :: i i

\Tf .
Effective | |
collapse g
length : / t
b |
Mein et al (2003)
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Liner Design and Function

Why is Mouthpiece Depth important:

-
.,

Pulsation ratio at leat apeax
60% 100%
r._..___.,,,,..-...
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Mein et al (2003)

2 Cornell University

Animal Health Diagnostic Center

Effective
pulsation
length

o

ality Milk
QElﬂm‘EHl Services



Nla

Liner Design

Shell Type

Remember that each liner is designed to be used
with a specific shell which determines the
stretch on the liner. Using the wrong shell
changes the stretch and also can influence the
pulsation cycle if volume is different.
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Liner Design

Round vs Triangle vs Square

O A O

N,
.
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Liner Design

* Venting
— No vents in liner so rely on claw vent
— Vent in short milk tube
— Vent in mouthpiece chamber
— Combinations of claw and liner vents

Nla
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Plugged Vents
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Recent examples of plugged claw vents on units that we attached
our vacuum gauges to. There is a strong need to educate the
milking staff what to look for to catch plugged claw vents. There
is also a need to install a safety net by opening all vents at the
start of every milking.
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Liner Change Interval

e Many different values out there even within
the same manufacturer.

 Need to check on the specific product that
they are using

 Small herds with large number of units may
need to change more based on number of
washes
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Liner Change Interval

milkings liners rated for X # of milking units

# of cows X # of milkings/day
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Liner Function

e How do you know?

%\

— Is the liner they are using an appropriate liner?

— |s the average claw vacuum at peak flow fora 5 to
20 second interval appropriate for the liner they
are using?

— |s the B and D phase of pulsation appropriate for
the liner they are using?
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Liner Function

< the liner manufacturer for their
recommended ranges for vacuum

sation.

— Large variation in terms of the type of
information provided in response to this
guestion

e Next ask the cows!

Nla
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Figure 2. Liner performance Map

Nla

Claw Vacuum b-phase (ms)
kPa "Hg 300 350 400 450 500 550 600
34 10.0 65% 70% 74% 77% 80% 81% 81%
36 10.5 68% 73% 77% 80% 81% 82% 82%
37 11.0 71% 75% 79% 82% 84% 84% 84%
55 115 74% 78% 82% 84% 86% 86% 86%
41 12.0 77% 82% 85% 87% 88% 88% 88%
42 12.5 81% 85% 88% 90% 91% 91% 90%
44 13.0 85% 89% 91% 93% 94% 93% 92%
46 13.5 89% 93% 95% 96% 97% 96% 94%
47 14.0 93% 97% 99% 100% | 100% 99% 97%
Congestion for Table numbers indicate % of max average flow rate for this liner
short teats (<3cm) | Table colors indicate teat
indicated by colors| congestion for teats >3cmin | Low |Medium| High |Extreme
in the kPa Column length
Ohnstad, I.C. Liner Mapping and Teat Health. NMC. 2014
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Liner Function

 As the vacuum level is increased at the teat
end to the upper end of the range for a liner
you increase the risk for negative effects on
teats if some part of the “system” is not in line
regardless of the liner.

e Many companies now give different values
depending on the risk of overmilking or some
estimation of this.
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General Recommendations

 Average claw vacuum at peak flow fora 5 to 20
second interval
— Most parlors are in the range of 11.0to 12.5”Hg

— Where in that range depends on the risk factors present
and the goals of the dairy

D phase of pulsation

— General industry recommendation is to be somewhere in
the range of 200 to 250 milliseconds
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What should you measure?

Average claw vacuum at peak flow

Pulsation under load Equipment
Unit alighment scoring

Milking routine timing

Milk flow rate analysis

Milking efficiency and throughput timing
Strip yields

Teat scoring

Teat end cleanliness Cows
Udder cleanliness

People

Perform full NMC evaluation

Animal Health Diagnostic Center Q}Hﬁht‘f?ﬂﬂk



Complete NMC Evaluation

 When should a complete NMC (Vacuum Levels and
Air Flow = Green Book) be performed?

— Have there been major changes in components of the
milking system?
— Are there red flags from any of the dynamic testing?

 There may be situations in between when a partial
NMC is acceptable

— Average claw vacuum at peak flow for 5 to 20 seconds
— Pulsation under load
— Milkline vacuum for 3 turns with an intentional unit fall-off
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Automatic Take-Off Settings

 Need to take into account complete picture of
milking routine, teat scoring, goals of dairy,
milking equipment, strip yields, etc
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Automatic Take-Off Settings

 Delay after unit is attached until ATO is
allowed to evaluate flow rate (minimum unit

on time)
e Take-off flow rate
* Delay time after take-off flow rate is reached

 VVacuum decay time

CAUTION: There is large variation in how different manufacturers
title these parameters and how they function in their systems so it is
best to work directly with the dealership and allow them to make

the changes.
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Automatic Take-Off Settings

e Very rough starting point although many dairies are
well above these levels:

— Dairies milked 2X = 1.8 Ibs/min with 2 second or less
delay time**

— Dairies milked 3X = 2.2 Ibs/min with 2 second or less
delay time**

** There are a few meters where it is not recommended
that the delay time is this short
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Automatic Take-Off Settings

Steps in the Process:
— Collect complete set of data
— Document reasons for a change in ATO settings
— Obtain buy in from ownership and management

e Discuss individual quarter issue if unit alignment is poor

— Make a decision of when and how to let milkers
know that changes are being made

e Do you inform before or after changes?
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Automatic Take-Off Settings

Steps in the Process continued:
— Make changes slowly

 0.1t0 0.2 Ibs per minute changes
e 1 second delay changes at a time

— Confirm that changes have reached the stall point

— Give cows time to adjust and avoid a second change
either up or down until 1 week has passed

— Perform follow-up strip yields 2 weeks after initial
change
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Inappropriate Automatic Take-off

Confirm that
information is at
the stall point
versus just
changed in the
computer.
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Automatic Take-Off Settings

Steps in the Process continued:

— Continue to make adjustments upward as the
cows will adjust

— Keep an open discussion of what are the risks
and rewards of these changes.

— Make sure management is rechecking the
settings on a regular basis
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Inappropriate Automatic Take-off

Settings

100
90
80
70
60
50
40
30
20
10

Percent abnormal cows

Short Term Changes

e=Teat Color esHardness at teat end

—

Apr-14 Jun-15 Feb-16 Oct-16
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Appropriate Automatic Take-off

Settings
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Appropriate Automatic Take-off
Settings
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Appropriate Automatic Take-off
Settings

30.

29+ : :

o ; ;

27 - R

»| Milk/Cow

24 - . H

23 : : 0
22 -

21 . -28
20 -26

c 19

18 24

27 2

Z16- g

315 . . ‘ : : : : : : : : : N

£ 14 1 1 5 | z | | 3 3 5 - e

513 Takeoff Flow ; ; ; ; ; ; : ; ; ; ;

512 a a s s : : s : : s s : e
1 ; ! : ‘ 14
10 - . ! . :

a. f r r z 5 s a 5 5 3 3 5 e
1 Average Duration g g 5 | g 5 ; g e
6 : : : 3 : ! f : E : : : Lo s
s.
-6
4.
3 4
2.
-2
1.
0 -0
5!'6:'1 3 7.’5:'1 3 9.‘3}1 3 11 .éﬁ 3 1M .H 4 3.Qf1 4 =l .f1 4 GGUII‘M 3."29‘!1 4 1 Uﬂéﬂ 4 1212‘71‘1 4 2!25‘."1 5 4Qéﬂ 5
»=

Cornell University o
Animal Health Diagnostic Center Ouality Milk

Production Services



Nla

Automatic Take-Off Settings

 Vacuum Decay Time
— Remember to observe the retraction event

— Balance between unit hitting the deck and taking
the unit off while there is still vacuum on the
teats

— In herds with poor short term teat scores the
units may “hang on” more

— Consider plugged vents or possibly inadequate
vents
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Automatic Take-Off Settings

 Vacuum Decay Time

— Process to change

 Make changes slowly
* Observe first lactation heifers as well as mature cows

* If not making progress with delay time adjustments
consider venting changes
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Inappropriate Automatic Take-off
Settings

Too long of vacuum decay time
led to all units hitting the deck
and the mouthpieces becoming

contaminated.
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Additional areas to Monitor

e Scheduled Monitoring and Maintenance of
Milking Equipment

— Absolutely critical that this is performed as an
insurance policy

e First milking of heifers
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Monitoring at Every Milking
Check all hoses, gaskets, inflations for tears

Turn on each milking unit and:

Insert finger to make sure the liner is functioning
properly to the touch

Always open or always closed

Check for plugged claw or liner vents

Make sure liners are not twisted

Line up mark on mouthpiece with mark on liner short
milk tube

Observe clear hoses for moisture or debris

Listen for any air leaks throughout entire milking
center
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Long Term Progress

 There is no one perfect combination that works
for all farms

e If possible make changes a few at a time to better
determine outcomes

o After a change is made, re-assess all the relevant
areas to document the effects of the change
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Long Term Progress

* Repeat this data collection every 3 months to:
— Develop a trend line of the data
— Prevent disasters from happening
— Promote continuous improvement
— Reduce tendency to look for “silver bullet”
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Questions?
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