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Fig. 1. Phalaenopsis potting machine
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Fig. 2. Motor rotation direction and worklng time control interface
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Fig. 3. Configuration diagram of moss feeding device
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Table 1. Operation modes of moss feeding device

#H o
Storage tank

Separation shaft

o B4 b

Discharge shaft
4

Direction of rotation

Mode - -
Conveyor Separation shaft Discharge shaft
1 F F F
2 F F R
3 F R F
4 F R R
5 R F F
6 R F R
7 R R F
8 R R R
*F: Forward; R: Reverse

£ LQERE
Table 2. L4(2*) Orthogonal array

Exp. Conveyor Separation shaft Discharge shaft
1 Lv.1 Lv.1 Lv.l
2 Lv.1 Lv.2 Lv.2
3 Lv.2 Lv.1 Lv.2
4 Lv.2 Lv.2 Lv.l

*Lv.1: Level 1; Lv.2: Level 2
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Table 3. Control factors and levels

Rotating speed (rpm)
Level . .
Conveyor Separation shaft Discharge shaft
1 24 24 24
2 48 48 48
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Fig. 4. Plant potting machine with moss feeding device
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Table 4. Results of 8 modes of operation and output

Mode Operation situation description Output (g)

1 . 1,320.9
The device works well.

2 1,343.1

3 The separation shaft will get stuck in the moss,

4 making the device inoperable. )

5

6 The device can't achieve the functions of separating

7 the moss and discharging moss evenly. )

8

() 1 B 2
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Fig. 5. The operation situation of the Mode 1 and Mode 2
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Table 5. T-Test for difference between means

Mode Output (g) SD (g) Mean Deviation (g) T-value P-value
1 1,320.9 52.8
22.2 -0.4 0.7
2 1,343.1 102.7
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Mode 3 and 4
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Fig. 6. The operation situation of the Mode 3 and Mode 4
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Fig. 7. The operation situation of the Mode 5 to Mode 8
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Table 6. Test parameters and output of Taguchi methods

Rotating speed (rpm)

X Conveyor Separation shaft Discharge shaft Ouput (g) 5D (®)
1 24 24 24 759.3 38.3
2 24 48 48 803.0 118.8
3 48 24 48 1,559.5 131.4
4 48 48 24 1,320.9 52.8

FoPRET 3 TR AT SR B H R & 2 BRI > nIRE R atBa 2 455 ST RS R T HESACE
ZHRkE R E-HT 2 2R E - i HE R E 2 BRI o DIAITE Rl - Eir i rE il &
/KA Level 151507205 Fra By DUEE# 24 rpm 5885 =~ &5 RT3 (EET 5 B Exp. 1 B2 Exp.2
ZHRHEECEYT - PR BUE Ry 781.2 g 5 Bk AR @PKE Level 2 7 {48 By Exp.3 8 Exp.4
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Table 7. The output corresponding to each control factors and levels

Output (g)
Conveyor Separation shaft Discharge shaft
Level 1 781.2 1,159.4 1,040.1
Level 2 1,440.2 1,062.0 1,181.2

Difference 659.0 97.4 141.1
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Fig. 8. Control factors response chart of output
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Table 8. The standard deviation corresponding to each control factors and levels

SD (g)
Conveyor Separation shaft Discharge shaft
Level 1 78.6 84.8 45.5
Level 2 92.1 85.8 125.1

Difference 13.5 1.0 79.6
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Fig. 9. Control factors response chart of standard deviation
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Table 9. The speed configuration of the lowest output

Rotating speed (rpm)

, ; Output (g) SD (g)
Conveyor Separation shaft Discharge shaft
24 48 24 780.4 46.0
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Table 10. Results of operating time and output

Time (sec) Output (g) SD (g)
0.0 0.0 -
1.0 224.8 84.5
2.0 383.6 94.0
3.0 496.6 110.5
4.0 613.4 94.7
5.0 780.4 46.0
900.0
800.0
700.0
600.0
)
= 500.0
2
< 400.0
o
300.0
200.0
y=148.0x + 46.4
100.0 R?=10.9859
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Fig. 10. Linear regression equation and linearity of output
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Table 11. Results of linear equation calculation

Theoretical Actual output P t
Time (sec) Set output (g) coretica ctuatoutpu Difference (g) erc(e):n age
output (g) (2 (%)
1.0 190 194.4 224.8 34.8 18.3
A =2
il B A%
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Design and Development of the Plant Potting
Machine with Moss Feeding Device'

Tung-Lin Li, Chin-Yuan Chang and Yu-Chen Hung >
ABSTRACT

This research designs and develops a plant potting mechanism with automatic moss feeding function,
and apply the conveyor, shaft and motor to design the mechanism, to assist the operator in the moss
feeding operation. The moss feeding device is composed of the conveyor, separation shaft, discharge shaft
and electric control components, and powered by a motor, it is a fully electric device. According to the
results, it is the best mode to use the positive rotation of the conveyor, separation shaft and discharge shaft.
The motor speed of each component is tested by the Taguchi method, the results show that the output is
significantly affected by the motor speed regulation of the conveyor, and the stability of the output is most
affected by the rotation speed of the discharge shaft. When the speeds of the conveyor belt, separation
shaft, and discharge shaft are set at 24, 48, and 24 rpm, the output of the linear solution is 194.4 g
obtained in 1 sec of operation time, and the output of the actual machine operation is 224.8 g. The moss
feeding device has various adjustment parameters, which can provide the growers to adjust the output of
moss according to the planting needs, and then assist the operation to achieve labor-saving and

mechanized development.

Keywords: Phalaenopsis, moss, feeding, potting, labor-saving machinery
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