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Development of a Metering Device for the Garlic Planter
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SUMMARY

Garlic clove planting is one of the most laborious operations in Korean farming. The garlic planting has
been done manually; therefore, it requires tremendous amounts of human labor resulting in the increase of
production cost. This problem necessitated the development of a garlic clove metering device for the planter.

The device was fabricated to meter a single garlic clove with a scooping bucket(29mm in diameter and
8mm in depth) designed after the image of clove's bottom shape. The tilt angle of the metering plate and the
magnitude of vibration were also affected the metering performance. The angle clove metering rates ranged
95.4~96.7% with the missing rate of 0.0~1.3% at the 80~85 degrees of the tilt angle and vibration level

2(1.985 m/s’).

Keywords : Metering device, Metering rate, Vibration, Center of gravity, Centroid.
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Fig. 1 Dimensional measurement of a garlic.
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(b) Processed boundary image

{(c) Stripped garlic

Fig. 2 Measuring and analysing of a garlic
clove.
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Dm : Diameter of bucket
Dp : Depth of bucket

Fig. 3 Dimensional diagram of the bucket.
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Table 1 Size of the bucket

Types of ' Dimensions(mm)
buckets Diameter(Dm) Depth(Dp)
A 23 7
29 8
C 29 5

Bucket

Oscillator

__Hopper

Angle adjusting
rod

Motor
—

| |

Fig. 4 An experimental chain bucketvibr-
ation type clove metering device.
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garlic model
Fig. 5 Centroid and center of gravity of the
garlic.

Table 2 Dimensional properties of the experimental garlics(N=117)

Length(mm) Width{(mm) Thickness(mm) Weight(g)
Min | Max | Ave | SSD | Min | Max | Ave | S.D | Min | Max | Ave | S.D | Min | Max | Ave | S.D
280 | 520412 | 46 | 90 | 270 {163 36 | 11.0 | 240 | 17.8 | 3.0 | 24 6.5 43 1.0
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Table 3 Horizontal lengths at the vertical locations from the base of the garlic

Vertical location(mm)
Statistics of the length

2 4 6 8
Min 16.3 21.7 24.6 28.8
Max 243 30.7 35.2 37.1

Length

Avg 20.0 259 29.6 324
Std 20.1 22.6 26.3 24.2
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Fig. 6 Bottom curvature of a typical garlic clove.
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Fig. 7 Acceleration of chain vs. frequency
without additional vibration.
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Fig. 8 Acceleration of chain vs. frequency
with additional vibration level # 1.
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Fig. 9 Acceleration of chain vs. frequency
with additional vibration level #2.
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Fig. 10 Acceleration of chain vs. frequency
with additional vibration level # 3.
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with additional vibration level #1.

o

me = 1.085mvsec?

|

~
i

©
I
{
|
I
b

N

—
-

Acceleration(m/sec?)

[=]

o
38

40 60 80 100
Frequency(Hz)

Fig. 9 Acceleration of chain vs. frequency
with additional vibration level # 2.

3

|

w
1
|
|
i
i
i
|

Acceleration(m/sec?)
N
1
Il
|
|

(=4

o
8

40 60 80 100
Frequency(Hz)

Fig. 10 Acceleration of chain vs. frequency
with additional vibration level # 3.
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