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Development of an Oscillating Potato Harvester

* fi B & M OEr R ik AY
W. S. KANG, S. H. KIM, Y. C. HAHM

Summary

An oscillating potato digger for power tillers was designed and constructed to evaluate the
effects of vibration on potato digging. Changing the levels of amplitude, frequency, and travel
speed, 16 combinations of such parameters were tested in the potato field. The measured variables
were harvesting loss and damage, and storing loss of the mechanically harvested potatoes.

It was observed that the operation of the digger blade was good with amplitude of 12 mm,
frequency of 9.67 Hz, and travel speed of 0.87 km/hr. Under these conditions the harvesting
loss and damage were 3.18 % and 0.67 % that are very lower than those of 6.83 % and 9.83 %
of traditional harvesting method. The operating efficiency of the experimental digger under
optimum operating conditions was about 552 m? per hour which was about 20 times higher
than 27.2 m? per man per hour of traditional harvest.
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Table 1. Amplitudes, frequencies, and travel speeds of

the experimental potato digger blade.

Variables

Levels
Amplitude(mm) 4 8 12 16
Frequency(Hz) 6.74 9.67
Travel Speed(km/hr) 0.87 1.21
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Table 2. Average temperature (OC) and relative humidity (%) of the storage room and potato heap, and tuber tempera-
ture measured in four hour interval during the storing period of Nov. 2, 1987 to Feb. 22, 1988.

Storage room Tuber temperature Potato heap
Surface 45 cm 75 cm 200 cm
Temp. RH Surface Floor
Temp. Temp. RH | Temp. RH Temp. RH
2.67 88.47 3.85 3.20 | 3.64 84.23 4.99 85.29| 4.35 87.94 4.58 -
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Table 3. Obgerved results of the digger blade perfor-
mance while digging the potatocs according to

the combination of amplitude, frequency,
and forward travel speed levels.
Amplitude* Frequency** Speed*** Results****
5 H H o
S H L o
S L H o
S L L o
H H H o
H H L o
H L H )
H L L o
M H H a
M H L a
M L H X
M L L x
L H H x
L H L x
L L H x
L L L X

Note: * Amplitude **Frequency *** Speed

S: 16mm H: 9.67 Hz H: 1.21 km/h
H: 12 L: 6.74 L: 0.87
M: 8
L: 4
***4Results

o : Good operation
4: Acceptable operation
x : Impossible forward travel
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Table 4, Harvesting loss, damage, and storing damage rates of Potatoes harvested by the digger blade.

Treatment Harvesting loss Damage Storing damage
Amp. Freq. Spd. (%) (%) (%)
H H 4.08 3.30 1.27
H L 1.82 0 4.46
Freq. mean 2.95 1.65 2.87
L H 7.06 0.97 0.15
L L 5.11 0 0.48
Freq. mean 6.09 0.49 0.32
Amp. mean 4.51 1,07 1.59
H H H 3.98 0 0.19
H H L 3.51 0.18 0.96
Freq. mean 3.75 0.09 0.58
H L H 3.11 0 0.66
H L L 2,11 0.46 0.27
Freq. mean 2.61 0.23 0.47
Amp. mean 3.18 0.16 0.52
M H H 8.73 0 0.17
M H L 3.56 0.19
Freq. mean 6.15 0.18
Amp. mean 6.15 0 0.18
Grand mean 4,31 0.49 0.88

Traditional Harvest 6.83 9.84 X
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Operating speed and efficiency of the experi-
mental digger blade and traditional harvest.

Treatment Speed Efficiency
Amp. Freq. Spd. (km/hr) (m2 /hr) (Pyoung/hr)
S H H 121 968 298
S H L 0.87 696 211
S L H 108 864 262
S L L 0.80 640 194
H H H 076 608 184
H H L 0.69 552 167
H L H 0.68 544 165
H L L 0.63 504 158
M H H 0.30 240 73
M H L 0.54 432 181
Traditional harvest 0.034 27.20 8.24
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