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Fig. 1. A vegetable planting groove in greenhouse
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Table 1. Specifications of small cultivator
: p Factory Brand CA-250
: . MITSUBISHI TU26 Two-stroke gasoline
Engine .
engine
Engine

. 25.6 cc
Displacement

Fuel Tank Capacity 0.6 L

Machine Weight 12 kg

Dimensions L: 980xW: 490xH: 1060 (mm)
.~ AR RAY N RHEEE  Arbor Width 250 mm

Fig. 2. The origenal shape of cultivator  Arbor Diameter 200 mm
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Fig. 3. The diagrams of groove tillage mechanism
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Fig. 4. Three kinds of groove tillage equipment
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Fig. 5. The groove tillage mechanism after improvement
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Table 2. Comparison of groove tillage equipment and manual operations

Residual weight

Groove length  Time spent  Weight of Residual rate' ~ Moisture

Item (m) (s)  samples (g) scre;z:’g' (EI)O 3w content (%)
By manual 7 384 2,097.75 582.76 27.78 65.3
By Machine 7 196 2,127.73 298.12 14.01 66.7
! Residual rate of new Peltracom substrate is 5.68%; Moisture content is 64.4%.
= IIEPRRR A 2 PR
Table 3. Comparison of fineness modulus of substrate after tillage
By machine By labor
Mesh Size Weighting  On the standard On the standard
Product Product
(mm) factor screen (%) screen (%)
5.00 7 4.05 28.35 25.69 179.83
4.75 6 4.64 27.84 8.98 53.88
450 5 16.46 82.30 14.75 73.75
4.00 4 21.96 87.84 13.80 55.20
3.55 3 36.22 108.66 22.86 68.58
3.15 2 3.99 7.98 151 3.02
2.80 1 4.70 4.70 3.67 3.67
Chassis 0 7.98 0 8.74 0
Total 100 347.67 100 437.93
Fineness Modulus (FM) 3.48 4.38

Da (mm) 1.16 2.17
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(a) The medium of the manual residue ripper (b) The medium of the mechanical residue ripper
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Fig. 8. Comprison of groove tillage results by manual and mechanical operation
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Table 4. The capacity of groove tillage equipment

Frequency Length(m) Time(s) Working Capacity(m/s)
1 35 275sec 0.127
2 35 282sec 0.124
3 35 280sec 0.125
Average 35 279sec 0.125
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Development of A Groove Tillage Used Media Culture’

Hao-Ming Wu, Chin-Yuan Chang and Yun-Sheng Tien®
ABSTRACT

A tillage mechanism for loosening the media in groove was developed. Researchers
re-equipped a commericalized small cultivator to fit the dimensions of groove in
greenhouse. The design includes support wheels, guide wheels, paddles and other
auxiliary structures, so that the cultivator can manipulate forward momentum which
generated by axis rotation to prompt the equipment moving forward operation without any
additional assistant power supply. The specifications of the groove plow cultivator is
designed with 600 mm(L) x 420 mm(Wx 540 mm(H) and total body weight is 13.5 kg .
The test results indicated that this cultivator apply for loosening the groove media is 6
times faster than by manual operation, and the efficiency for crushing aggregated medium
is improved up to 13.77%. The developed groove tillage is proved to save working time
and working efficiency.

Key words: cultivators, loosen, media culture, cultural groove
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