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Development of a Wireless Control System for

Rice Transplanter of Walking Type(II)
—Field Test of the Experimental Machine —

e Bk magkx Bk B e KT
C. S. Kim K. H. Choi Y. B. Min S. T. Kim

Summary

To develop the wireless remote opreating system of walking rice transplanter, this study was carried
out for manufacturing the wireless remote control system acting upon the transplanter. The first report
of this study contained about the construction and operating method of a developed remote control sys-
tem for 2—row walking type transplanter.

It is the second report about the field test for an experimental transplanter being attached a wireless
control system and for a conventional transplanter. The test was executed to investigate the characteri-
stics of velocity, rectilinearity, turning time, interval of roots and of rows, and field capacity in accorda-
nce with various engine speeds for an experimental transplanter. The measurements of this test were
compared with those of the conventional transplanter.

The obtained results were as follows -

1. The operating velocity of the experimental transplanter was faster than the conventional one when

the high speed range of the engine but the variances were very large.

2. The rectilinearity, interval of raws and of roots, and the turning time of the experimental transpla-

nter was inferior to the conventional one at some speed ranges of the engine.

3. Field capacity of the experimental transplanter was superior to the conventional one at high speed

of the engine.

4. There were some disadvantages for the experimental transplanter to operate, because it was cons-

tructed without any aid devices, such as float and hydraulic system for instance. But if the remote
control system of this study equip at the modern walking transplanter, it will be improved and uti-

lized without defects which was revealed from this test.
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Table 1. Specifications of the tested transplanters.
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Specifications
Items -
Experimental transplanter l Conventional transplanter
Type Air cooling, 4 cycle, Single cylinder, gasoline engine
MARMASU(MSP —2A) ISEKI(PF—2A)
Output(ps/RPM)
2.5/3600(MAX 3.0/4000) 2.4/3600(MAX 3.2/4200)
Starting method Recoil starter Recoil starter
Number of rows(row) 2 2
Interval of rows(cm) 30 30
Interval of roots(cm) 12.5 125
Depth of roots(cm) 1.0—35 1.5—3.5
Planting velocity(m/s) 0.33—0.74 04—09
Velocity on road(m/s) 1.03 1.05
Wheel diameter(mm) Steel/600 steel/600
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Table 2. Grain size of tested soil.

(Soil cone penetrometer) & Flfst Bz
E] 35cmZ) o] 7k A] 5em fHfRC 2 EESE ] 24
4*(cone index) & PET e E3H 2o
HERNE oF 15mel M 1.27kg/en Loz
B e AFo] gle Aoz vyt

Sort Graval Sand

Silt Clay Classification

Content( %) 75 50.0

355 70 S5.G.Sandy loam

Table 3. cone indexes under different depth of the tested soil.

Depth 5 10

15 20 25 30 35

Cone index(kg/cnf) 0.26 0.27

127 4.56 6.76 8.17 5.12

(A
Fig. 1. Views of field test used in (A) experi-

mental and (B) conventional transplan-

ter.

(B)

1. Throttle controller

2. Plant clutch signal light
3. Air compressor

4. Air tank

. Receiver device

. Motor
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7,8. Side clutch signal light

9. Transmitter device

10. Rod antenna

11. Main clutch lever

12. Left clutch lever

13. Right clutch lever

14 Plant clutch lever

15. Throttle lever

16. Supporting axis

C1 — C4. Air Cylinder

V1 — V6. Solenoid valve

Fig. 2. Schematics of the experimental rice tra-
nsplanter at (A) front view and (B) rear

view.
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Table 4. Travelling characteristics of the tested rice transplanters.

Items Values
Variety Experimental planter Conventional planter
Engine speed low medium high low medium high
(RPM) 1650 1900 2100 1650 2000 2500
Travel time n - 55.33 39.20 109.00 60.50 44.00
(sec) o - 16.22 12.16 - - -
Travel speed u - 48.80 69.93 27.30 49.30 67.70
(em/sec) o - 11.59 39.28 - - -
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Table 5. Number of roots in 10m/row and curve rate.

Items Experimental planter Conventional planter
Engine speed medium high medium high
(RPM) 1900 2100 2000 2500
No. of rice o 87.75 87.25 81.75 81.25
roots o 5.69 4.19 4.19 0.69
Curve rate (%) 469 9.06 2.19 1.56
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Fig. 3. The working traces of the experimental

rice transplanter.
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Table 4. The turning time under different travel speeds.

Items Experimental planter Conventional planter
Engine speed medium high low medium high
(RPM) 1900 2100 1650 2000 2500
Turning time u 483 6.60 3.00 3.00 7.00
(sec) o 0.055 15.84 - - -
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Table 7. The interrow spaces under different travel speeds.

Items Experimental transplanter Conventional transplanter
Engine speed medium high low medium high
(RPM) 1900 2100 1650 2000 2500
Interrow space 44.56 37.85 3190 36.17 34.64
vicm) 10.00 4144 382 4.14 3.05
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Table 8. Transplanting characteristics under different travel speeds.

Items Experimental transplanter Conventional transplanter

Engine speed medium high low medium high
(RPM) 1900 2100 1650 2000 2500

P, (sec) 483 6.60 3.00 3.00 7.00

V. (m/sec) 0.49 0.69 0.27 0.49 0.68

V, (m/sec) 0.455 0.602 0.263 0.467 0.587

C. (ha/hr) 0.106 0.150 0.058 0.106 0.147

C, (ha/hr) 0.098 0.130 0.057 0.101 0.127
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