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Development of a 2-row Type Band Furrow Tiller for a Walking Cultivator

C. S. Kim K, D, Kim

L |

This study was conducted to develop a 2 row type band furrow tiller for a walking cultivator. The tillage and weeding
operations in the furrow of dry fields has been done manually or chemical herbicide has been applied. The application of
herbicide induces soil pollution and manual operation requires heavy labor. This 2-row type implement was developed to
substitute this manual operation and to minimize soil pollution. The developed implement was composed of power trans-
mitting device, tilling device, frame and tail wheel. The max. plowing width and depth were 300 mm and 180 mm, respec-
tively. The revolutions of the hexagonal shaft and the tillage shaft were 227~376 rpm and 355~590 rpm, respectively. The
adequate working speed was 0.50~0.83 m/s and the field capacity was 0.17~0.28 hr/10a.
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Table 1 The planted area of main crops (2005)

Name of Tobacco Red Garlic Onion Cabbage Total
crops pepper

Planted 15 551 67,023 31,776 16,737 37,203 166,290
area (ha)
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(b) Tobacco cultivating field

Fig. 2 The scene of vinyl-mulched cultivating field at Eumseoung
in Chungbuk province.
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Table 2 The size of furrow for main dry field crops (unit: cm)
Ttems Name of crops Tobacco Pepper Garlic Onion Cabbage
Width of open furrow 50~70 30~70 30~40 30~40 15~30
Depth of open furrow 30~ 20~ 5~25 5~20 15~20
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Table 3 Specification of tested walking cultivator

Item Unit Specification
Size (LxWxH) mm 1,670x680%820

Weight N 1,275.3

) Rated power kw/rpm 4.87/1,800

Engine
Max power kw/rpm 6.00/2,000
Transmission stage - F: 4 R: 4
PTO rpm 714
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(a) The developed implement

(b) The implement attached to a walking cultivator

Fig. 3 Prototype.
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Table 4 The specification of the prototype

Items Unit Specification
Size (LxWxH) mm 850%1,200x900
Weight N 686.7
Plowing width mm 300
Plowing depth (max) mm 180

No. of Tillage blade ea 16

Chaincase V-Belt
Center driving

Power trasmitting method -

Driving method -

Max. width of row spacing mm 1,200
Controlling range of row spacing mm L 200, R 200
Applicable transmission steps step F. 1
Attaching method - Hitch type
Driving wheel size (iron wheel) mm 2950
Working efficiency ha/h 0.28
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Fig. 4 Power transmitting apparatus.

2) A2

AeAAE olv) B3I Y= 543 VIS A
| AEHAE AR PTOFeIA 225714 34
1212 Sk ARl AT 3e5 2 A o

N

rir

226

4

o BeVIE FAALANG AL ASSIT e ]
o 547 D79 FAAZIY 2 AAZ 149 A
o &, ¢ 471 & kS RATe] 2220192 & 167)2)
Jege vt £ BF 4eEe ol ne ey
5.0] Z7lel Thjsh7) istel & vl ) AulE 2, 9= of
50 mme#) o W 5 QTS 2B 02 R 77 5o
76]

Ag3 Ao vehigla, T¥ 6ol ATE LRSI

e By

)

Fig. 5 Tillage blades.

Fig. 6 Rotary tiller.
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Fig. 7 Frame parts.
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Fig. 8 Field performance test for the prototype.
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Table 5 The operation condition of walking cultivator for the
performance test of implement

Speed change Engine speed Throttle lever =~ Working speed

stage (rpm) position (m/s)
1,100 Low 0.50
F. 1 1,450 Middle 0.63
1,800 High 0.83
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Table 6 Revolution speeds for the various shafts

Speed Throttle  PTO Hexagonal  Tillage  Driving

change  Lever shaft  driving shaft  shaft  iron wheel

stage  position  (rpm) (rpm) (rpm)  shaft (rpm)
Low 430 227 355 9

F. 1 Middle 560 299 467 12
High 700 376 590 15
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Table 7 Results of field performance test
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Speed Throttle Engine Tilling Tilling Tilling Turning Working  Weeding Field
change Lever speed width depth pitch time speed rate capacity
stage position (rpm) (mm) (mm) (cm) (sec/time) (m/s) (%) (hr/10a)

Low 1,100 2.11 15 0.50 90 0.28

F. 1 Middle 1,450 300 180 2.02 13 0.63 92 022

High 1,800 2.11 11 0.83 94 0.17
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