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1.

Fig.1. Tensile testing (left) of Cordia Dichotoma fruit (right) from their stems. 
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Fig.2. Detaching force of Cordia Dichotoma fruit from their stems at different fruit color stages. 
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1.

Table 1. Characteristic parameters of Cordia Dichotoma fruit

Parameter z Mean 
SE  
mean 

St 
dev

Var coef Min. Median Max. Range 

Combined color 

Fruit long diameter  13.2 0.20 1.25 9.45 9.5 13.5 15.0 5.5 

Fruit short diameter 10.5 0.14 0.86 8.13 7.5 10.5 11.5 4 

Fruit weight 1.16 0.04 0.28 24.16 0.37 1.2 1.66 1.29 

Fruit cup diameter 10.3 0.11 0.71 6.90 8 10.5 11 3 

Fruit cup height 4.0 0.07 0.41 10.24 3.5 4.0 5 1.5 

Stem diameter 1.8 0.04 0.23 13.02 1.4 1.8 2.1 0.7 

Stem length 20.5 0.55 3.48 16.95 14 20.0 31 17 

Detaching force 289 12.0 75.9 26.27 180 280 440 260 

Yellow 

Fruit long diameter 13.4 0.14 0.79 5.88 11.5 13.5 15.2 3.7 

Fruit short diameter 10.7 0.10 0.57 5.33 9.5 11 12 2.5 

Fruit weight 1.21 0.03 0.19 15.76 0.75 1.20 1.70 0.95 

Fruit cup diameter 10.5 0.07 0.39 3.67 9.5 10.5 11.0 1.5 

Fruit cup height 4.2 0.08 0.45 10.71 3.5 4.0 5 1.5 

Stem diameter 1.9 0.06 0.35 18.57 1.2 2.0 2.5 1.3 

Stem length  19.7 0.71 4.09 20.77 10 20.0 28 18 

Detaching force 287 15.99 91.9 32.01 160 280 500 340 

Green

Fruit long diameter  13.0 0.17 1.01 7.78 11.0 13.0 15.5 4.5 

Fruit short diameter  10.6 0.07 0.44 4.18 9.5 10.5 11.5 2.0 

Fruit weight 1.12 0.04 0.22 19.49 0.69 1.10 1.76 1.07 

Fruit cup diameter  10.4 0.09 0.52 5.04 9.0 10.5 11.5 2.5 

Fruit cup height  3.7 0.05 0.31 8.38 3.0 4.0 4.0 1.0 

Stem diameter  1.7 0.05 0.28 16.14 1.0 1.8 2.2 1.2 

Stem length  18.4 0.53 3.20 17.37 13.0 18.0 26.0 13.0 

Detaching force 319.7 13.07 75.9 24.87 120 320 480 360 

z Parameters were expressed by mm (millimeter), except the fruit weight and detaching force which were expressed 
by g (gram). 
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2.

Table 2. Color difference values on top and side of Cordia Dichotoma fruit

Color of fruit peel Mean 
SE  

mean 

St 

dev
Var coef Min. Median Max. Range 

Fruit top 

L scale 64.86 0.51 3.22 4.96 55.93 64.60 69.57 13.64 

a* scale 9.29 0.30 1.89 20.36 5.92 8.91 13.10 7.18 

Rose pink 

b* scale 22.14 0.26 1.62 7.30 18.84 21.91 26.39 7.55 

L scale 65.56 0.55 3.47 5.30 54.05 65.52 70.56 16.51 

a* scale 8.33 0.34 2.13 25.60 5.01 8.64 13.15 8.14 

Yellow 

b* scale 22.74 0.25 1.60 7.04 19.84 22.63 28.16 8.32 

L scale 69.33 0.26 1.65 2.38 64.13 69.65 71.36 7.23 

a* scale 5.24 0.39 2.48 47.33 -1.92 5.19 9.50 11.42 

Lemon

yellow 

b* scale 26.53 0.53 3.38 12.72 20.92 26.41 35.66 14.74 

L scale 64.70 1.05 4.71 7.28 52.97 64.65 69.97 17.00 

a* scale -4.52 0.98 4.39 -97.13 -13.65 -3.92 0.58 14.23 

Green

b* scale 37.95 0.70 3.15 8.31 33.72 37.56 43.20 9.48 

Fruit side 

L scale 66.55 0.76 2.40 3.61 63.27 66.02 70.08 6.81 

a* scale 12.30 0.55 1.73 14.07 9.52 12.29 14.50 4.98 

Rose pink 

b* scale 21.78 0.42 1.33 6.11 19.56 21.71 24.80 5.24 

L scale 70.29 0.41 1.31 1.86 67.73 70.65 71.59 3.86 

a* scale 6.39 0.24 0.75 11.81 5.54 6.21 7.87 2.33 

Yellow 

b* scale 25.99 1.13 3.57 13.75 22.61 24.56 31.47 8.86 

L scale 70.76 0.32 1.02 1.44 68.92 70.73 72.49 3.57 

a* scale 2.81 0.64 2.01 71.63 -1.35 2.83 5.70 7.05 

Lemon

yellow 

b* scale 29.45 1.09 3.43 11.65 25.28 28.78 37.41 12.13 

L scale 61.71 1.60 5.06 8.20 51.99 63.74 66.39 14.40 

a* scale -6.92 1.31 4.14 -59.78 -13.62 -6.53 -0.29 13.33 

Green

b* scale 39.23 0.88 2.77 7.06 33.34 39.62 43.5 10.16 
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Fig.3. Color difference values on top and side of Cordia Dichotoma fruit at different mature stages. 
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Item annotation 1 Feeding belts  2 Snapping brush rollers  3 Fruits-collecting chute 

4.

Fig. 4. The snapping machine for Cordia Dichotoma with a pair of longitudinal brush rollers. 

Item annotation 1.Feeding belts  2. Snapping brush rollers  3. Water pipe system  4. Fruits-collecting chute 

5.Screening device  6. Fruits Tray

5.

Fig. 5. The snapping and screening machine for Cordia Dichotoma.
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Fig. 6. Mean (left) and interaction (right) plots for acceptable rate of the snapping machine using a pair of 

longitudinal brush rollers. 
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Fig. 7. Mean (left) and interaction (right) plots for damage rate of the snapping machine using a pair of longitudinal 

brush rollers. 
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Fig.8. Interaction (left) and mean (right) plots for unstriped rate of the snapping machine using a pair of longitudinal 
brush rollers. 
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Fig. 9. Mean plots for miscellaneous rate of the snapping machine using a pair of longitudinal brush rollers. 
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Fig. 10. Mean plot for cap rate of the snapping machine using a pair of longitudinal brush rollers. 
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3.

Table 3. Analysis of operating capability of the snapping machine using a pair of longitudinal brush rollers. 

Evaluation item Description of related parameters Values of related parameters 

Rotating speed of snapping roller (rpm) 107 

Rotating speed of feeding pulley (rpm) 23 

Brush arrangement type (row) L7  (7) 

Brush length (mm) 20 

Brush overlap length (mm) 3 

Diam. length (mm) of brush rollers  660105
Inclination angle of brush rollers )( 6

Operating setting  

Height of feeding inlet (mm) 110 

Weight of acceptable fruits (Kg) 5.85 

Weight of damaged fruits (Kg) 0 

Weight of unstripped fruits (Kg) 0.2 

Weight of miscellaneous parts (Kg) 0.26 

Total Weight of processed fruits (Kg) 6.31 

Acceptable rate (%) 92.7 

Damage rate (%) 0 

Unstripped rate (%) 3.2 

Operating performance 

Miscellaneous rate (%) 4.1 

Snapping time (min) 42 

Follow-up handling time (min) Handling miscellaneous parts: 18 

Handling unstripped fruits: 12 

Total: 30 

Pure snapping capability (Kg/hr) 8.36 (2.2 times as professional, 5.4 times 

as amateur) 

Operating capability with follow-up handling 

(Kg/hr)

5.26 (1.4 times as professional, 3.4 times 

as amateur) 

Operating capability 

Snapping capability by labor (Kg/hr) 3.75 (professional), 1.54 (amateur) 

11
4 88.8% 0%

1.1% 10.1% 98.1% 0.7%
1.2% 9.1 kg/hr 2.4

5.9
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4.

Table 4. Analysis of operating capability of the snapping and screening machine 

Evaluation Item Description of related parameters Values of related parameters 

Rotating speed of snapping roller (rpm) 107 

Rotating speed of feeding pulley (rpm) 23 

Brush arrangement type (row) L10  (10) 

Brush length (mm) 20 

Brush overlap length (mm) 3 

Diam. length of brush rollers (mm) 105 1205
Inclination angle of brush rollers )( 8°

Snapping operating  

setting

Height of feeding inlet (mm) 200 

Rotating speed of screening pulley (rpm) 22 

Length width of Bar-Chain (mm) 1730 305

Screening operating    

  setting 

Screening mesh size (mm) 16 16

Weight of acceptable fruits (g)/ acceptable rate (%) 2010+15/88.8 

Weight of damaged fruits (g)/ damage rate (%) 0/0 

Weight of unstripped fruits (g)/ unstripped rate (%) 25/1.1 

Weight of miscellaneous parts (g)/ miscellaneous rate (%) 205+25/10.1 

Snapping performance 

Total weight of processed fruits (g) 2280 

Weight of acceptable fruits (g)/ acceptable Rate (%) 2010/98.1 

Weight of fruits with cap (g)/ with-cap Rate (%) 15/0.7 

Screening Performance 

Weight of miscellaneous parts (g)/ miscellaneous rate (%) 25/1.2 

Snapping time (min) 10 

Follow-up handling time (min) Handling miscellaneous parts: 

4 handling unstripped fruits: 1

Total: 5 

Pure snapping capability (Kg/hr) 12.2 (3.3 times as professional, 

7.9 times as amateur) 

Operating capability with follow-up handling (Kg/hr) 9.1 (2.4 times as professional, 

5.9 times as amateur) 

Operating capability 

Snapping capability by Labor (Kg/hr) 3.75 (professional), 1.54 

(amateur)
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11. 

Fig.11. The snapping and screening machine for Cordia Dichotoma in operating (left) and screened fruits (right). 
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Fig.12. One way ANOM for detaching force of Cordia Dichotoma fruit from their stems at different fruit color stages.
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Development of a Snapping and Screening Machine for 
Cordia dichotoma1

Lung-Hu Lu2, Jyh-Rong Tsay2,4, Wu-Huann Shyu2,

Lien-Sheng Liang2 and Yee-Ting Wang3

Abstract
Lu, L. H., J. R. Tsay, W. H. Shyu, L. S. Liang, and Y. T. Wang. 2006. Development of a snapping and 
screening machine for Cordia Dichotoma. J. Taiwan Agric. Res. 55:234-249 

To solve the time-consuming, labor-intensive problem of detaching fruits from stalks, a snapping and 
screening machine for Cordia Dichotoma was designed and manufactured to reduce the labor requirement 
and production cost. The machine was made of a pair of longitudinal brush rollers, a pair of feeding belts, 
a screening device, a water pipe system and a fruits-collecting chute. A better combination of settings for 
snapping operation includes a rotating speed of snapping roller at 107 rpm, a rotating speed of feeding 
pulley at 23 rpm, a brush length of 20 mm, and a brush overlap length of 3 mm. The Operating 
performance of developed snapping machine was determined to be with an acceptable rate of 92.7%, an 
unstriped rate of 3.2% and a miscellaneous rate of 4.1%. Attached screening device, manufactured by 
using a bar-chain conveyor with a mesh size of 16 16 mm, was proved to achieve the design goal. 
Overall operating capability (9.1 kg/hr) of the snapping and screening machine is about 2.4 (5.9) times as 
that of a professional (amateur) worker.  

Key words: Cordia dichotoma, Snapping and screening machine.
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