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Development of Rotary Type Transplanting Device for Vegetable Transplanter

S.H Park S C.Cho J. Y. Kim

D. K. Choi C. K. Kim T. Y. Kwak

Vegetable transplanting operation has been wholly depended on human labor that needs 18.4 hrs per 10 acres in Korea.

Since periods of vegetable transplanting operations are limited, their mechanization has been strongly demanded. This study
was conducted to develop a transplanting device that was the core technology for vegetable transplanter. In order to find

out transplanting track and velocity of transplanting device, a kinematic analysis software was employed. Evaluation of

prototype was carried out in the circular soil bin with high speed camera.
Rotary type transplanting device produced an elliptic loci when two links of different lengths were moving to the opposite

direction. The length of two links was 75 mm and 44 mm, respectively. Maximum displacement of rotary type transplanting
device was 238 mm. It seemed that the transplanting elliptic loci of transplanting device were identical between the simulation
output generated by kinematic analysis software and the circular soil bin test result with a high speed camera. The rotary
type transplanting device can be suitable for transplanting short height vegetable, less than 20 c¢cm length vegetables such

as Chinese cabbage and cabbage, etc.
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Table 1 Transplanting patterns of various vegetable.
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Fig. 1 Principle of making locus of rotary type transplanting device.

Vegetable Row space (cm) Hill space (cm) Transplanting epth (cm) Plant height (cm) | No. of leaves (Unit)
Chinese cabbage 60 30~40 4.0~5.0 5~20 (15.1) 3~9 (6.0)
Cabbage 54~75 36~69 40~5.0 15~20 (19.7) 3~9 (5.6)
Lettuce 45~54 30~50 4.0~5.0 5~14 (8.8) 3~9 (6.3)

Red pepper 70~90 20~40 6.0 25~40 (33.0) 7~18 (13.1)
Tomato 90 40~50 4.0~5.0 25~40 (34.8) 7~12 (8.8)
Melon 150~250 35~90 4.0~5.0 5~40 (18.6) 3~6 (5.2)

Cucumber 150~180 35~40 4.0~5.0 5~30 (25.4) 3~6 4.1)

# () : Average
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Fig. 2 Schematic diagram of power transmission view of rotary
type transplanting device.7
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Table 2 Dimension of rotary type transplanting device.

Length of gear case (mm) Transplanting hopper (mm)

Gear case 1 Gear case 2 Length

Diameter

75 44 153

¢100

Table 3 Specifications of experimental instrument.

Circular soil bin High speed camera Motion analysis S/W
® Diameter : 5 m ® Image Resolution : 752x1,128 pixels ® Read : avi, tiff, bmp, jpeg, bayer, cine
® Width of bin : 0.45 m ® Frame rate : up to 100,000 fps ® Images : Up to 9 Image windows
® Depth of soil : 0.2 m ® Weight : 1.9 kg ® Auto point tracking
® RPM of bin : max. 5
® Driving : hydraulic motor
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(a) Traveling speed = 0.3 m/sec

\
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Fig. 4 Loci of rotary type transplanting hopper.
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Fig. 6 Experimental and simulated locus of rotary type transplanting
hopper.
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(b) Traveling speed = 0.4 m/sec
Fig. 5 Locus of rotary type transplanting hopper.
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Fig. 8 Transplanting state of rotary type transplanting device.
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