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N

ABSTRACT N

Grading is one of the mostimportant post-harvest agricultural processes. Fruit grading has been considered
by using machine vision‘technology in the food industry in recent years. Ejector operator is one of the important
parts of a fruit-grading machine that it is effective on the capacity, accuracy, and performance of this machine.
In this study, thexgffective on the valve ejector mechanism evaluated as ejector operator. Influence of method
valve operation, tonveyor velocity, valve timing, and location of the camera on the capacity machine were
studied for grading potatoes in two categories. The results showed that the method valve operation has a
significant_gffect on the capacity of a grading machine. The machine capacity increased with increasing
conveyorvelocity. The camera position and the method of the valve ejector operation effect the capacity of the
fruit-g\rading machine.
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Figure 1. Two types of ejector mechanisms used in grading machines a- Finger ejector b- Gentle selector arms.
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Table 2. Geometric characteristics of the largest and smallest.potatoes in the sample selected and average

samples.

Specifications Smiallest S\ample Largest Sample  Average Sample
Length (mm) 47 61 121.38 87.47
Minor diameter (mm) y°29.14 69.44 53.21
Major diameter (mm) %= 30.66 75.44 62.93
Geometric diameter (mm) 3 33.37 85.99 66.15
Mean diameter (mm) 33.82 88.75 67.87
Weight (g) 21.02 44721 192.96
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Figure 2. Components of apparatus used for tests (1) Gearbo r (2) Limit Switch (3) Valve (4) Valve
Effectors (5) Encoder (6) Inverter (7) Control Circuit{8)-Conveyor (9) Distance Sensor.
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Table 2- The maximui density and maximum capacity obtained from the experiments at different conveyer
S velocity for the plan of a valve operation

Maximum capacity (ton.h))  Maximum density (kg.m™?) Conveyor velocity (m.s™)

N

0.21 0.99 0.06

3 0.39 0.85 0.13

N 0.53 0.78 0.19

0.67 0.74 0.25

2 0.79 0.69 0.32
0.89 0.65 0.38

0.99 0.61 0.45

1.07 0.56 0.53

1.10 0.52 0.59

117 0.50 0.65
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Table 3- The maximum density and maximum capacity obtained from the experiments at dif{&rent conveyor

velocity for plan of B valve operation N
Maximum capacity (ton.h') Maximum density (kg.m™) Conveyor velocityd{mls?)
0.35 161 0.06 QO
0.67 1.42 0.13
0.90 1.32 0:19
1.04 1.15 {025
1.22 1.06 v 0.32
1.33 0.98 N 0.38
1.45 0.90 0.45
1.64 0.86 y 0.53
1.70 0.80 N 0.59
1.81 0.78 N 0.65
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Figure 4. Comparison,potatoes density on the conveyor at different velocity for two-method valve operation
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