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#F= 1. FEEYME
Table 1. Garlic Physical Properties.

IR R iR RE -~ ~FE Tk~ KFA
Place & Species Hu - Wet Chi - Ku
FHEREZ (mm) ER 60.58 57
Bulb Dia. (mm) long-dia.
R 50.71 48
short-dia.
iR RE (mm) 43.78 38.2
Bulb length (mm)
FRRIERE (mm) 56 50
Bulb stem length (mm)
mERER (5E/Ek) 52.64 43.88
Bulb weights (g/unit}
HERER T E (/AR 2.88 2.15
Impurity weight per bulb (g/unit)
FRERIEL (HER) 14.55 17
Number of garlic cloves (clove/unit)
FAHBES (mm) R 16.64 13.88
Clove diameter (mm) long-dia
e 13.86 12.65
short-dia
R (mm) 32.06 27.43
Clove length (mm)
EE R (T 2.8 2.4
Clove weight (g/units)
wiAE 7RI (%) 55.2 53.57

Moisture content of cloves (%)

=2 FREEHERZEN
Table 2. Tolerating Pressure of Garlic Bulb and Clove.

F#1F Garlic Clove

S — — m——
Garlic Bulb — iR . E =
Grade 1 Grade 2 Grade 3

B @Ef EE S8 BEEL B g8 #REEt FE EE EHE
Long Short L S Top/end L S  Top/end L §  Top/end

RZEH (kg)
Tolerating 586 554 258 247 117 231 211 08 219 215 086

Pressure (kg)

FE - — AR R R ) AR ATAE 16 mm HLLE# -
R BRI ALY 10~ 16 mm HLIAE -
Wil RS- MR ET 10 mm FLIRE -
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Fig. 1. Operation flow chart of the garlic clove dividing, selecting, and grading machine.
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Fig. 2. Relation between the rotation speed of clove dividing and driving roller and the clove damage

percentage.

F=3. IR R EEE S
Table 3. Weight Percentage of Garlic Cloves.

— T (%) ko (90) =Rl (%)

Grade —irTC10ve ?%) Grade ?Clove (%) Grade gTClove ?%) q_m%u&% ) ?Eﬁ)s(s% ) *%{i];yg )
(5%) (%) (%) ey o Y
(Super) (Excellent) {Good)

33.34 52.16 5.60 6.89 2.01 1.97
Fz4. FHHEH S ABREOAT IR
Table 4. Number of Cloves per kg of Each Grade,
—HE () i ) SRR ()
No. of Grade 1 Cloves No. of Grade 2 Cloves No. of Grade 3 Cloves
() (FE) (R%F)
{Super) (Excellent) {Good)
176 386 850
(5.68 5 ) (2.59 i (1.18 253/
(5.68 g/clove) (2.59 glclove) {1.18 g/clove)

o 1REBOR 8629 8E~9H9H
2RESE KR
JMEEH  EMEREREEEHEL

= - FUMRER AR 2 (FR M RE

RIS (F SRR, EDA AR R R R B S PR S L R
RERHETT » FERRTRR A DT R 2R BY 43 A0 1 AR I VR 36 e L SR RK Ve R R 1T IR SR B
30,000 437 - ERECEENGIETE 37,000 LT DAL - EAFREE DS E T EEE R R T R EK
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Table 5. Effect of Different Hardness of Clove Dividing Rubber Roller on the Operational Performare.

SR i T
Hardness of Clove Dividing Rubber Roller
40~42 B 35~37 [ 30~32 25~27 [
40-42 degrees  35-37 degrees  30-32 degrees  25-27 degrees
EHHRER (mm) 61.6 432 65 60.5
Bulb diameter (mm)
B (%) 70.7 851 97.1 95.3
Single clove ratio (%)
MR (%) 1.85 1.72 1.6 1.81
Impurity ratio (%)
SIMRIREREITIR (%) 144 3.0 0.5 1.975
Clove damage increase ratio (%)
1.5
X3 —
S 254 \
e H
w g \
I \
o 1 LN
5 0.5
a 0

536 54 552 591 614

el kR 9%

Moisture content of garlic cloves (%)

B3 SRR A RSB B AR -

Fig. 3. Relation between different Moisture content of garlic cloves and the damage percentage.
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Fig. 4. Full view of garlic clove dividing, selecting and grading machine.
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Fig, 5. Material feeding condition of machine dntotype.
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Fig. 6. Output condition of garlics after the clove dividing process.
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Fig. 7. Condition of garlic selecting and grading process.
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Research and Production of Garlic
Clove Dividing, Selecting & Grading Machine’

Shih, C. T. and J. J. Cheng?

Summary

The operation flow of the garlic clove dividing, selecting & grading machine was designed according to
the manual process of dividing gatlic cloves by hand or stamping; separating garlic film, stem, and
impurity through wind selection; and manually selecting and removing damaged garlic cloves. And the
actual garlic clove dividing, selecting and grading test was carried out during the proper sowing time. The
results show that the clove dividing, selecting and grading ability was above 1,000 kg/hr, the damage increase
ratio below 3%, the single clove ratio above 97%, the impurity ratio below 1.6%, and the grading accuracy
above 97%. If two persons work together, each hectare requires 0.25 person per day. Calculated on the
basis of the above, the cost of mechanical operation is $0.51/kg and $526/hectare. In case of manual clove
dividing, selecting and grading work, each hectare requires 12.1 persons per day. And the cost of manual
operation is calculated to be $9.4/kg and $9,680/hectare, In comparison with manual work in the aspect of
working time, mechanical operation can save 11.85 persons per day for each hectare, that is, to save more
than 97.9% of working time. In terms of the operating cost, manual work requires $9,680 per hectare,
whereas mechanical operation requires only $526 per hectare. The use of this machine can save $9,154 per
hectare when compared with the manual work, that is, to save 94.6% of operating cost.

Key words : garlic, clove dividing, selecting and grading machine.
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