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ABSTRACT

This paper is a study of the functions required for the system to quantify the closest target weight by
combining several random weights such as chips, snacks, fruits, and vegetables. The multi-head weigher is
designed for high-performance applications requiring increased production rates and tight accuracy tolerances.
This combination system has 12 heads considered in the form of a rectangular array of 2X6 or 3X4. Channel
combination can usually occur between 1 and n, and the frequency was the highest with two or three
combinations. Experimental result of a combination system for a total target weight was measured at the
range from 100g to 500g by increments of 50g, and the average success rate was about 70%. The average

elapsed time was about 1.7 seconds, which means it can be used for the packaging of agricultural products
with a variety of items.
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Subscripts f+ Failure
s : Success
NOC : Number of Combination w : Waste
mcc : Multi-Channel Combination min, max : Minimum, Maximum
#t : Total Target avg : Average
s : Weight Scale
a : Allowable 1. B
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Table 1 Measured Experimental data (A to E)

=

ch 1 2 3 4 5 6
Al 71 46 73 27 85 25
B 23 73 10 67 103 75
C 77 91 86 35 87 31
D 31 56 28 47 24 17
E 66 31 37 68 35 25
ch 7 8 9 10 11 12
A 89 29 95 92 105 18
B 79 46 46 90 27 91
C 26 28 46 19 105 27
D 31 27 32 38 36 43
E 18 33 38 45 15 57

Measured value(g)
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Channel number

Fig. 4 Analysis weight graphs of each channel

Table 2 Measured data of Target Weight (100g)

EXP. Wmax Whin wa'ug Rs TLL
A 105 95 100.5 75% 2
B 103.5 98.5 100.7 | 41.7% 1.2
C 105 95 102.3 66.7% 1.8
D 104 95 99 83.3% 1.8
E 104 95.5 100.5 83.3% 1.8

AVG. 104.30 95.80 100.60 70.00% 1.72
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Table 3 Number of combination for each 17,
(100g to 500g)

Number of Combination
EXP. 1 2 3 4 5
100 0.8 2 1 0.2
150 0 1.8 1.2 0.2 0.4
200 0 0.8 1.2 0.6 0.2
250 0 0 2 0.6 0.2
300 0 0.4 1.6 1 0
350 0 0 0.6 1.6 0.2
400 0 0 0.2 1.6 0.4
450 0 0 0.6 0.8 0.8
500 0 0 1 1 0.4
Total 0.8 5 9.4 7.6 2.6

= 300
s AVG,

Total Number of the Selected
Channel

NOC.2 NOC.3 NOC.4 MNOC.5

Numbers of Combination

Fig. 5 Analysis graph of total number of

combination channel
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Item Range
Weighing Range 1 ~ 6500g
Weight Accuracy 0.5 ~ 1g

NOC[2] ~ NOC[4] | Up to 0.6/sec
Speed NOC[5] Up to 0.8/sec

Fig. 6 Photo of the development system
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