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Labour Burden from Tea— Plucking Operation
in Portable Type Machine
—— Grasping Force at Various Arm Angles —
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Fig. 1 . Schematic diagram of the grip height H

and the grip angle 0.
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Fig. 2. Body dimensions and angles of upper arm

A, forearm Ao, and hand As.

WA F7V—La03TAEIOICEZEL, VA4
FZV—LENYFAVBOLRTAESI X025
22.5° BEIZ90° T TH5 EMICEfLE /.
FREOAEIZOVTIE, Fig 2 ILRTEBDY,
SAEME LB O TAEL A, LB L sk
DRTAEE A, BIBEE FREOLTAEE A3
&L, EERICH L CRERIYOAEEIEL L.
BREIBFFEEIZRE L. BBREOBGEYE
% Table 1 IZ/R 7.

Table 1. Body dimensions of subjects (cm)
Subjects Ho H, L, L,
A 175 143 30 25
B 166 133 28 25
C 171 138 28 25
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Fig. 3. Angles of arms vs. grip heights at various

grip angles.
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Summary

In portable type tea plucking machine, measurements were made on the arm angles (variable according to
a series of changes on the side of the operator’s posture) as well as on the grasping forces of the respective
fingers (from the 2nd to the 5th ones, each) for the purpose of elucidating the influence of the variations in
the arm angles caused by the shiftings in the grip height and angle, on to the labour burden. The following re-
sults were obtained.

1. At the grip height of 80cm, the upper arm showed from 15° to 20° but it began to decrease with the
increasing of the grip height, gradually going down to 0° or less. The forearm angle showed from 0° to 10° at
the same height, but it began to increase with the increasing of the grip height, showing from 50° to 70° at
the grip height of 120cm. The larger were the the grip angles the bigger were the forearm angles, simul-
taneously. With the increasing of the grip height from 80cm to 120cm, each hand angle decreased, irrespec-
tive of the angle degrees, by the degree of 30°, increasing around 10° at every 22.5° enlargement of the each
grip angle.

2. As to the grasping force ratio, with the increasing of the grip height, a slight increasing of it was
noted at the 2nd and the 5th fingers, while a slight decreasing was noted for the 3rd and the 4th fingers, re-
spectively. On the other hand, with the enlargement of the grip angle, a slight increasing was noted on the
grasping ratio at the 2nd and the 3rd fingers, in contrast to the slight decreasing of it at the 4th and the 5th
fingers, respectively.

3. Provided that the grip angle was kept at 90°, with the increasing of grip height from 80cm to



70 HE— - SEER CHAME - FO &

120cm, the total grasping force tended to be decreasing considerably from 9.5kg to 6.5kg, while in the case
when it was kept at the degrees other than 90°, the decreasing of it was noted to be slight, showing from
around 7kg to around 6kg. At the grip angle of 0°, the total grasping forces increased from 5kg to 6kg, while
at the grip angle of 90°, it increased from 6kg to 10kg, thus it was noted that the increasing ratio of the total
grasping force got the bigger as the grip height shifted the more downwards.

4 . With the increasing of the grip height, the total grasping forces tended to be decreasing, and this
was assumed to be due to the increasing of the fatigue on the side of the operator derived from the ‘awkward-
ness latent in keeping the grasping’.
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