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Position Analysis of Cow Teats for Teat-cup Attachment

System on Robotic Milking System
Kwon, D. J., Kim, W.* and Lee, D. W.*

Nationa!l Livestock Research Institute

Summary

The distance between teats of each head on twenty heads of holstein was measured in Nation

Livestock Research Institute of Rural Development Administration to find design variables on the
teat-cup attachment system of the auto-milking system before milking. The distance between teats
was tested by the steps for milk producing in the morning and evening.

1.

The results from this study is summarized as follow.

The maximum and minimum length between front teats were 297mm and 112mm respectively,
the maximum and minimum length between rear teats were 231mm and 36mm and the
maximum and minimum length between left front and left rear were 220 and 84mm. And the

maximum length of right front and right rear were 205mm and 90mm. A relative position of
the each teats was asymmetric.

. The size of teats, the length between front teats, and the length between rear teats by lactating

period were very much changed for its milking.
The design variables on the teat-cup attachment system was found by the length between each
teats tested. Since the position of teat-cup is changed by milking environment for a cow to

milk, the design variables should be considered to be asymmetric area between four teat of
cow.
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Table 1. Measured parameters for the teat-cup attachment system

Area | Length of | Length of | Length of | Length of
Length between | between | between between Angle between teats
front teat | rear teat | left and | right and |, CAB, ~ ABD|/ DCA|{, BDC
Tim (ABCD, teat teat o . . .
N em’) | (CD, mm)|(AB, mm)|{(BD, mm)|[(AC, mm)| () | () | () | (9
Average
(5:30 am) 166.2 182.5 105.8 118.5 129.9 1104 [106.8 | 759 | 70.0
Average
(4:30 pm) 147.8 170.0 94.4 1111 122.3 109.1 11103 | 709 | 69.8
Maximum | 280.9 297 231 220 205 128 153 93 90
Minimum 66.4 112 36 84 90 74 87 63 53
Average 177,72 | 179.95 104.5 129.43 135.65 |104.18 {110.73| 74.13 | 71.71
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Table 2. Measured parameters by lactating period

Lactati Milk Area | Length of | Length of | Length of | Length of
azr?olé]g Duration | Milkin yield between between |between lefty between
perio Xing front teat | rear teat | front and | right left
(milking | Average time rear teat |and rear teat
days) (kg/head)| (cm’) | (CD, mm) | (AB, mm) | (BD, mm) | (AC, mm)
Average
4. 293.2 22 144 4
i, (530 am) 14.6 93 6 16 176
arly Average
2.
lactation 8 (4:30 pm) 11.5 276.5 219 135 175 161
Average 26.1 284.9 223 139 159 159
Average
1.7 166.2 183 1 1
- (5:30 am) 1 66 06 119 130
1 Average
1.
lactation 9 (4:30 pm) 88 | 1478 170 94 111 122
Average 20.5 157.0 176 100 115 126
Average
. 154, 1
) (5:30 am) 10.5 54.7 67 96 128 131
ate Average
.0
lactation 3 (4:30 pm) 76 | 1373 158 87 121 126
Average 18.1 146.0 162 92 124 129
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Fig. 2. Measured position of teats vs. milking days depending on measurement time.
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Fig. 3 Measured lengths of four teats.
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