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Measurement of Labour Burden from Tea Plucking Operation
in Portable Type Machine

—— Labour Burden at Various Operation Patterns —

Koichi Iwasaki, Yoshiteru MivABE, Sumitaka KasHIwAGI and Takeshi IgucHI*

(Laboratory of Agricultural Systems Engineering)
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Fig.1 Schematic diagram of measuring model of tea plant.
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Fig. 2 Plucking operation and rest patterns.
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Fig. 3 Variation of the total grasping force against time.
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Fig. 4 Variation of grasping force on each finger.
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Fig. 5 Grasping force ratio at each operation pattern.
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Fig.6 Variation of heart rate at operation and rest.
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Summary

To elucidate the influence of operation time and operation patterns on labour burden in portable type tea -
plucking machine, both the heart rate and the grasping forces were measured and the following results were ob-
tained.

1. At the tea plant height of 70 cm, the total grasping forces from the 2nd to the 5th fingers were fixed to
shift within the range between 4 to 6 kg, not showing significant increasing or decreasing in accordance with the
operation time elapsed. While at the tea plant height of 100 cm, the total grasping forces varied 4 to 7 kg at the
commencement of the operation increasing from 5 to 6 kg as the operation time elapsed. This fact was assumed
to be caused by the difficulty in making a steady grasp at the height of 100 cm, which is an unmanageable situa-
tion emerging inevitably at the commencement of the operation.

2. At the tea plant height of 70 cm, concerning the grasping force ratio, the largest figure from 30 to 35%
was shown by the 4th finger, the next figure from 25 to 30 %, by the 3rd finger, the smallest one around 20%,
by the 2nd and the 5th fingers, respectively. While at the tea plant height of 100 cm, concerning the grasping
force ratio, the largest figure from 40 to 45% was shown by the 3rd finger, the next one from 30 to 35%, by the
4th finger, and the smallest one from 10 to 20%, by the 2nd and the 5th fingers, respectively.Now when these
figures were compared with the ratios originally obsevable at the respective fingers, the grasping force ratio at
the plant height of 100 cm were noted to be more similar to these ratios rather from the ones noted at the plant
height of 70cm.

3. At the tea plant height of 70 cm, the heart rate increased from 80 to 110, while at the tea plant height of
100 cm it increased from 100 to 130. As the operation approached to the ending, the heart rate gradually decreased,
returning back to the normal one after 6 minutes. The increasing ratio of the heart rate was fixed to be 1.2 to

1.3 in any operation patterns.



