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Fundamental Studies on the Automation of Farming Operations
—On the Development of a Cultivating Box and the Shifting Systems—
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Fig. 1. Ground-shifting-box.
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Table 1.

Specification of castors

Type
Material of roller
Approved load
Maker

Wheel castor, 420-A
Solid rubber
30kg
HANMA

Ball castor, U-8B
Steel
30kg
KYOUEI
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Fig. 2. Aquatic-shifting-box.
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Fig. 3. Measuring apparatus of tractive horse
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Fig. 5. Tractive horse power of wheel-castor
type cultivating box on the steel plate
-surface.
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Fig. 6. Tractive horse power of wheel-castor

type cultivating box on the concrete
-surface.
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Table 2. Coefficients of rolling resistance of castors
Steel-surface Concrete-surface
Wheel type castor 0.13~0.14 0.14~0.15
Ball type castor 0.07~0.13 0.07~0.15
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Fig. 7. Tractive horse power of ball-castor type
cultivating box on the steel plate-sur-
face.
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Fig. 8.  Tractive horse power of ball-castor type
cultivating box on the concrete-surface.
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Fig. 9. Tractive horse power of aquatic-shifting
-box.
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Summary

In order to automate the farming-operations, development was made on the two types of experimen-
tal cultivating-castor-box to be applied for the agricultural structures, with some examinations of the
shifting-systems for the respective boxes, performed. The results obtained are as follows.

1. In the ground-shifting-systems for the boxes, the tractive horse power of the wheel-castor typed
box showed lower power than the ball-castor typed one. The tractive horse power of the wheel-castor
typed one fixed on the concrete-surface was 0.54 W, with the attached castors numbering 4 pieces, under
the tractive speed of 50 cm/min, the soil weight being 94 kg.

2. The maximum tractive horse powers in the two types of castor-box were brought forth at the
starting point of the boxes, being about 1.3~1.5 times larger than the mean tractive horse powers.

3. The coefficients of the rolling resistance of the two types of the castors fixed on the concrete
-surface were 0.14~0.15 (in case of the wheel type done) and 0.07~0.15 (in case of the ball type done),
respectively.

4 . In the aquatic-shifting-systems for the boxes, the respective tractive horse powers of the boxes
were quite negligible under every tractive speed, being of the lower power than in the ground-shifting
-systems. The tractive horse power of the aquatic-shifting-systems for the boxes was 9.31 X107 W
under the tractive speed of 50 cm/min, with the soil weight being 94kg, which was about 1/60 times
lower as compared with the ground-shifting-systems (in case of the wheel typed one attached with
castors numbering 4 pieces).



