10

5,000

®)

13

10

80

72:1-27 (2001)

220

11 27
91.3%

1,600 ha

™

90

&)

58.8 cm®

46

49 cm 128

60

0542



(6)

600 mm 30 mm

(19)

1991
18 /|
80~90%*?
26

100 (10)

(Plant Production System Corporation, PPS)
(Universal cutting planter)

24,000 /hr

Van 20 (finger-tray)
5 Brewer
(Shipping module)
9 Rumsey
(22)
Hwang and Sistler 8
15 (9 Miya
1995~1999
9~14
CRS
91.6% ¥
4
2.06 mm 16.0~16.3



(1)

Kutz

36
(21)
WORK CEL L
C
2000
40 1
PPS

Ting

(CAD)

25 @D

1mm

(PLC)

Puma 560 392

(1,23,24)

Beam

10%

2 mm

(8,9)

Rotran



6~8 cm

25 6.0 mm
3.5~4.5 mm 6~8 cm
3.5~4.5 mm
(1996) 128 300 mmx600 mm
220 (10 x22 ) 620 mmx315 mm
22 mm 19 mm 3.6cm

128

220
Fig.1. Chrysanthemum cuttings and the 220-cell plug tray used in this research.
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Fig. 2. The automatic cutting planter (the front part at the right-bottom corner in the

figure) connecting with the integrated mediums filling machine (the rest part).
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Fig. 3. The scheme and components (including pneumatic cylinders #1~#14) of the automatic cutting

planter.
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Fig. 5. Structure of the cuttings receiver board.
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Fig.6. Action steps for the tubing device.
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Fig.7. The cuttings are vertically standing in the holder for storing and feeding.
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Fig. 8. The parts and assembly of the vertical cutting holder on the feeder conveyor
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#4
(Cylinder #4)

)
Fig. 9. Action steps of verticality compensating using vibrator (Left arrows show that the sliding holder is

pushed to open and the tilt cuttings fall into the vertical hole by vibrated moving. Right arrows
show that the dliding holder is sprung back to hold cuttings. There are two times of open/close
action to simulate the compensation of the tilt cuttings
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Fig.10. Cuttings are firmly held by clamps
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Fig. 11. Top view of the clamp as well asits maximum opening width.
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Fig. 13. Cuttings in planting condition and the relative positions of plug tray conveyor, tray moving
mechanism, and cuttings protection plate.
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Fig. 14. The action cycle of the 12 named planting steps
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25
10

#3 10

25
#13 2

PLC

10

14
#14 2
14 25

Table 1. Thelist of types and functions of the pneumatic cylinders used in the planter

Quantities of reed

No. Quantities Type switch Function
#1 1 Rod type 2 Drive diding half tube left or right
#2 1 Rod type 2 Drive diding half tube forth or back
#3 1 Rod type 2 Drive air nozzles up or down
#4 1 Mini type 0 Quickly open or close diding holder
#5 1 Mini type 1 Open diding holder to release cuttings
#6 1 Rod type 2 Drive the clamps set up or down
#7 1 Mini type 2 Drive the clamps set forth or back
#3 10 Mini type 0 Open or close each one clamp
#9 1 Rodless type 2 Drive the clamps set left or right
#10 1 Rod type 2 Drive the tray positioning plate up or down
#11 1 Rod type 2 Drive the cuttings protection plate up or down
#12 1 Mini type 1 Drive the cuttings protection plate forth or back
#13 2 Mini type 1 Drive the tray moving claw up or down
#14 2 Mini type 2 Drive the tray moving claw forth or back




21

PLC 10
10 2.5~3

1

Table 2. Thelist of types and functions of other actuators used in the planter

Name Quantities Type Sensors Function
Motor 1 Transverter type 1/2hp 2 photoelectric Drive two receiving boards
switches to turn and change positions
Motor 1 Electrical adjustable type 1 photoelectric Drive the feeder conveyor
90Watts switches
Motor 1 Constant speed type 1/2 2 photoelectric Drive the tray conveyor to
hp switches transport the trays
Compressed 20 Cone type with None Blowing the cuttingsto go
air nozzle pressurized container through the tubing device
3.
PLC
PLC PLC
NAIS FPI-C24 FP1-E24 FP1-E16 110 ( ) 64
/0 PLC SEPLCA-20MR 20 I/O PLC
AELTA
PLC
5 250 86% 94%
90.8%
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5 ( 50 )
Table 3. The testing results of cuttings receiving (50 cuttings x 5 replications)
Batch Time(sec.) Successful ratio (%) Remark (reasons of failure)
1 88.0 94.0 Not be blown into the receiving tube
2 82.0 86.0 Be grasped & moved by diding tube
3 90.0 92.0 Go out & lost from tubes when receiving board turning
4 85.0 90.0 Not fully going in the holder & pulled by sliding tube
5 87.0 92.0 Staying in the receiving tubes
Average 86.4 90.8
90%

Table 4. The testing results of verticality compensating using vibrator

Batch Successful cuttings Batch Successful cuttings
1 8 6 7
2 8 7 8
3 6 8 8
4 7 9 7
5 7 10 8

The average successful cuttings are 7.2, and the average successful ratio is 90%

20
121 ¢ 23.5%

Table 5. The comparison of mediums weight in plug trays with and without vibrating filling

Process 1 2 3 4 5 6 7 8 9 10 Average(9)
With vibrati
ﬁ”'ingv' "AIN0 64124 64844 62474 64064 62124 63954 64384 62864 64974 62224 63633

Without

vibrating filling 525.74 520.24 498.84 51524 519.44 509.64 521.54 511.14 518.64 51254 515.30




400
22.3 mm

Table 6. The comparison of planting depth using labor and machine.

23

Total planted Minimum depth  Maximum

Pr . A Varidi
ocess cuttings (mm) depth (mm) verage (mm) Variation (mm)
Planted by machine 200 20 24 22.3 0.91
Planted by labor 200 15 28 22.3 2.58
46 17~22

Table 7. The testing results of successful ratio in planting the whole tray

Batch Time (sec.) Successful ratio (%) Batch  Time(sec.) Successful ratio (%)
(@) 285 91.8 (6) 288 90.0
2 301 90.9 @) 287 91.8
(3) 283 92.2 (8) 292 922
4 279 90.0 9) 289 90.0
(5) 290 92.2 (10) 300 92.2

The average planting time is 289.4 seconds, and the average successful ratio is 91.3%.

46

90%
91.3%
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The Study of an Automatic Cutting Planter for
Chrysanthemum Plug Seedling*

Gwo-Wei Long?

ABSTRACT

This research developed a prototype automatic cutting planter for chrysanthemum
plug seedling for local cultivation method in Taiwan. The purpose of this machine is to
reduce labor needed and to advance planting accuracy while planting chrysanthemum
cutting into a 220-cell plug tray. The mechanism design of the machine use compressed
air as driving power to activate mini type pneumatic cylinders for clamping flower
cuttings and to activate rod and rodless type cylinders for moving the clamps set and
doing plantation. Programmable logic controller (PLC) was used as controller for all
actions of the machine. The planting cycle is designed adjustable from 11 to 27 seconds
but set in 13 seconds for all experiments, and 10 cuttings are clamped and planted in each
cycle. The testing results show that the successful planting ratio is about 91.3%, and the
planting capacity is about 46 plugs per minute under the situation of providing good and
straight flower cuttings.

Key words: chrysanthemum, plug seedling, automatic cutting planter.
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