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Fundamental Studies on the Mechanization of Baker’s
Garlic Processing Work (I1)"

Optimum Cutting Length and Motion Analysis of the Conventional Method

Masami Iwasaki** and Akira IsuiHara™*

Summary

For the purpose of the processing mechanization of Baker’s garlic after harvest,
the relationship between optimum cutting length and bulb diameter during the
harvest stage was clarified by measurements of bulb forms. Permissible cutting
length due to optimum cutting length, which depend on experience and the sense
of sight of workers, was obtained.

Furtheremore, the efficiency and the accuracy of the conventional method was
measured, and a motion analysis of the processing work was made by an 8 mm film
editor.

The results obtained in the experiments are summarized as follows.

1. The long diameter D1(mm) of Baker’s garlic bulbs, which grow during the harvest
stage are at the range 12.2~30.2mm. The short diameter Ds(mm) divided by D 1(mm)
are at the range 0.46~1.,00 and Ds/D 1 approaches to unity with the decrease of D1.
2. Optimum cutting length 1o(mm) by the conventional processing work showed a
normal distribution.

3. The length between the maximum cutting length lmax(mm) and the minimum cutting
length 1min(mm) is the permissible cutting length including the optimum cutting length 1o.
4. As the permissible cutting range of the root side 1:{mm) is smaller than the
permissible cutting range of the leaf side 1s(mm), the mechanical positioning of
Baker’s garlic is better if made by deciding where the cutting point should be
from the root side.

5. If the standard of the cutting point of the root side is decided by the point
of the stem, the mean range of the distance from the point of the stem to the
cutting point of the root side during the harvest stage is about 2.8~4.7 mm.

6. The mean value of the efficiency and the accuracy using the conventional method
which is influenced by the experiential year and the age of the workers, is 53
bulbs/min and 91 % each.

7. The efficiency of the conventional method measured by motion analysis
increased with an increase in the number of the processing bulbs per cycle from
1.0 to 3.5. The required time of the working element "B, increased from 1.1 to
1.4 second. The relationship between the increase of efficiency and the decrease
of accuracy for the cutting work was not recognized.
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Table 1. Forms and permissible cutting length (1978)

Date May 25 June 5 June 13 June 20
MZ;S:;erd D, Ds D, Ds D, Ds D, Ds
D, Mean 16.5 16.4 17.7 17.1 18.9 17.9 19.7 18.6
(mm) S. D. 2.4 2.2 2.5 2.9 2.7 2.8 3.1 3.7
Ds Mean 12.5 12.6 13.4 13.1 14.2 13.1 14.9 13.3
(mm) S. D. 1.2 1.6 1.7 2.1 2.0 1.8 2.2 2.3
Imax Mean 31.5 30.5 31.2 29.3 31.4 28.5 31.9 31.1
{(mm) S. D. 2.3 2.3 2.6 2.9 2.7 2.5 3.1 2.3
lo Mean 29.4 28.3 28.7 26.2 28.9 25.4 29.5 27.8
(1m) S. D. 2.2 2.2 2.6 2.9 2.6 2.6 3.0 2.3
Imin Mean 27 .4 26.2 26.3 23.0 26.3 22.3 27.0 24.4
(mm) S. D. 2.2 2.2 2.6 3.0 2.7 2.8 3.0 2.5
s Mean 4.1 4.7 4.0 4.2 3.0 3.6 2.8 4.1
{mm) S. D. 1.5 2.3 1.3 1.2 1.1 0.8 0.8 1.0
1 Mean 1.2 1.3 1.7 2.3 1.5 2.1 1.8 2.9
(mm) S. D. 0.2 0.4 0.5 0.8 0.5 0.6 0.4 0.8
ls Mean 3.0 2.9 3.2 4.0 3.6 4.0 3.0 3.8
(mm) S. D. 0.6 0.6 0.7 0.9 1.0 0.9 0.5 0.7
a Mean 148. 139 160 143 152 141 152 159
(deg) S.D. 21 26 17 27 19 25 21 21
R Mean 6 4 6 4 8 5 8 5
(mm) S. D. 2 1 2 2 2 1 2 1
b, Mean 10.7 7.4 10.3 8.0 11.1 8.3 11.2 8.1
(mm) S. D. 2.0 1.4 1.6 1.1 1.9 1.2 2.3 1.2
ds Mean 7.5 5.9 9.7 7.4 8.8 6.9 9.7 7.2
(mm) S. D. 0.9 0.8 1.0 1.0 1.0 0.8 1.7 0.8
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Table 2. Motion analysis of operating for washed Baker’s garlic

(a) Traditional method

Therblig symbols
Working element Left hand Left Right Right hand
hand hand
Grasp the cut off bulbs G TE Transport empty to
(Transport loaded to Baker’s garlic
rA box: the cut off bulbs)
J
Grasp the Baker’s Hold the cut off bulbs H G Grasp the stalks
garlic ang trans- (Release the bulbs) (RL)
port to fixed knife Transport empty to TE TL Transport loaded to
’ right hand fixed knife
Grasp the roots G P Decide the cutting point of
the roots side
Release the roots at RL TL Cut off the roots side
rB, the same time as cut off
Cut off the Baker’s Grasp the bulbs G P Decide the cutt.ing point
garlic at the leaves side
Cut off the stalks TL RL Release the leaves at the
same time cut off
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