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Automatic Feeding and Transplanting Mechanism for
Plug Seedling Transplanter
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Y. B. Min S. D. Moon

ABSTRACT

An automatic seedling transplanter, employed an innovative plug-seedling feeder was developed by improving
the problems of conversational feeding and transplanting mechanisms. With conventional methods, missing and
damage rates of seedling were high for long seedlings over 20cm and also breaking seed-bed was frequently
observed. Thus, a pushout-bucket slide-hopper type trandsplanter was devised and tested.

Test results of picking and transferring accuracies of the developed transplanter are as follows : A prototype
transplanter performed with 1.5% of missing rate. The deviations of horizontal feed ranged from —0.3mm to
2.8mm and averaged 0.673mm for the 128-hoe test tray ; and ranged from —Imm to +3mm and averaged
0.785mm for the 200-hole test tray. The deviations could decrease with precise manufacturing and lightening the
mechanism. The maximum and deviations of vertical feed were —2.3mm and + 1mm, respectively, for the 128-hole
test tray ; and were +3mm and +2.5mm, respectively, for the 200-hole test tray.

The missing rate, seeding bruise rate and seed-bed damage rate were esitmate to be 1.3%, 0.4% and 3.5%,
respectively, with the developed automatic transplanter.
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Fig. 1 Schematic of the experimental appara-
tus.
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== 2 Table 1 Specifications of the automatic trans-
1 planter
1. Reciprocating crank mechanism  2~4. Link Tray (30 cm X 58 cm) | 128 holes | 200 holes
5. Shaft 6. Push rod 7. Bracket Pitch (P/2) 35 mm 28 mm
8~9. Pinionrack  10. Stopper  11. Ratchet Revolution rate 1.25 1
12. Ratchet wheel 13. Pin 14~15. Spur gear Conveying, distance in 35 x7=| 28 x9=
16. Lead 17. Shaft 18. S rt
ead screw @ upporier horizontal direction (mm)| 245 mm 252 mm
19. Pin 20. Bracket 21. Shaft 22. Guide
A =10, B = 60,
23. Shaft 24. Bracket 25. Tray cell Number of gear teeth
26. Tray guide 27. Tray C = 48 (ratchet gear)
Numebr of ratchet tooth p 4
Fig. 2 Automatic seedling pickup equipment. for traverse feed
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Photo. 1 Prototype tray.
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Table 2 Comparison of the modes of seedling extract, traveling and transplanting adopted in
automatic pull traveling or transplanting mode

Seedling extract

Tray material
Y mode

Feeding mode

Transplanting

Remarks
mode

Paper Pulp mold| Cut or Pickup By finger

1. Expensive tray graft-take rate
Finger .
increase

Transplanting Seedling length of 10 ¢cm or

Pickup By gimlet feeding
Hopper less than
Feed of feeding belt high
Transplanting missing plant rate
By bucket belt . ]
Hopper Seedling length of 20 cm
Plastic and under
Push out
Feed of feeding belt high
By flat belt (Horizontal | missing plaint rate
Disk

+ vertical) Seedling length of 20 cm
and under, Onion plant
A e Rpe &y AY) WEel §HEC] A AR 4RPHL o4y oA 5y Pan

@},

ZgAE Edo] AHgAIQ B ZFPACEN &
ol 7l ¢ "ojuy] wajo) glow Bohy7) a2
S0 Zyao e o B I AsH] B &Y
S Z 9¥o] o, Yoluiy] g 8 e
2 E2 a9 st 8 &ato] A2 didle B o4

FA7 F7bE e @Rl otk wabd B &4o) ¢l
T "ojuiy] g ddstn B 319 A&
£0]7] 98t EeiAE Egolg 4% AH HA
dto] Ag Uojd B Ea7t H&EHA g 8
FagAol nAHA

9} spo] gon], WAME g HAE o]fFHrA o]
e ol$EF HEA A FEolFo| 3o AF&
ol §3 F Ao YdAHA & EMFEN Y
gt g8 B Z809 sk HA gx F
F&o] Qe o2 W49 mgke] ettty 4
.

t23 faol ATk olyEE WAL 23]
28cmZ AVEHEZ o]4] F 459 ouof o]z of
e g3l e, ta3 WAL F3 3 3o
Fo|l t2EZ AFgo] 1 FF TH] YAEA
¥on B Yt HEHER 480 WojAD
AN D AR o)A AETt FA Gkt whA
MEE ol 2o o] 5w Wad Hddtn 7]
&9 71F3% Zo| 39 dolE 160cmE 311, °]4
¥ 39 E 2 VIS AERM BES 39 o
AE9 27 Aol AU F A T F AU

19 6a),b), o) 42z 71&Y AF BRI, OlF
WAl g o)Al vebd o), 11 6 d)= Al
2 uh o HyE AE FF =0t a), b), o)
£ ol AFe utel 22 Aol U7l W A9
g A Roln, d) WA Yol hr)ol o4&
B &4 B 309 Beg Folx 2FY 94
o] H& o]$ME o HF&eto| =8 A Y
Aojt.

—264—



£428 45014719

L B XAES3E % oMY oE B

& B B39 me 4Y

B3 29 13 gL 2y AdAA ) g8 23

£

P

—

[c] Pickup-gimlet traveling-transplanting hopper

AEFHE

4 o]y 7o #&E AT

W B &4 R B2 &Y EE vehd 3o
LB &4 Yolyy] Aol 03%EA ok
29 32% 2o A debkth 2 38 AW ES
olul7] W4jo] 1.2%2 A Fotu7] ¢4 9] 2.6%x

g
>
. g 1
=T T8
TR g,g \\
)

N

J

/77 /777

[d] Push out-bucket slide transplanting hopper

Fig. 6 Automatic seedling extract modes ; conventional ones {[a], [b], [c]} and newly designed

devices one[d].

Table 3 Result of experiment (128, 45 days seedling of pepper)

Seedling extract mode Feeding mode
Modes
Troubles Push out Pickup Bucket Bucket Flat belt
mode mode slide belt (horizontal + vertical)
Bruised seedling (%) 03 32 - - -
Seedling extract missing rate (%) 1.2 2.6 - - -
Plug break rate (1/3) (%) 34 5.7 06 1.8 22
Feeding missing rate (%) - - 03 1.5 52
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Table 4 Mechanical missing plant rate of transplantation in the model experiment

Missing plant rate
Transplanter Seedling extract mode Feeding mode Transplanting mode %
0

Push out Bucket belt Transplanting hopper 27
Conventional

Push out Flat belt Transplanting disk 6.4
transplanter

Pickup Gimlet traveling | Transplanting hopper 32
Manuall - fed Manually handled

. . . Seedling catch .
pot seedling (Including missing find Transplanting hopper 2.0
cylinder

transplanter transplanted one) Y
Developed
automatic Push out Bucket slide Transplanting hopper 1.5
transplanter
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Table 5 Horizontal feeding accuracy of 128-hole tray

Feeding from right to left

Hole number 1 2 3 4 5 6 7 8
Actual distance on the tray (mm)| 31 66 101 136 171 206 241 276
Measured distance during 315 | 669 | 102 | 1365 | 172 | 2073 | 242 | 2773
operation (mm)

Maximum deviation (mm) +2.3 +1 +2.2 +1.4 +2.8 +14 |. +21 +2.4
Average deviation (mm) +0.5 +0.9 +1 +0.5 +1 +1.3 +1 +1.3

Feeding from left to right
Maximum deviation (mm) -2.1 —-05 —-14 -1 -1 -13 —-1.1 —-0.8
Average deviation (mm) -0.5 -0.38 —-04 -03 -0.5 -0.3 -0.5 -0.7
Table 6 Horizontal feeding accuracy of 200-hole tray
Feeding from right to left

Hole number 1 2 3 4 5 6 7 8 9 10
Actual distance (mm) 24 52 80 108 136 164 192 220 248 276
Measured distance during | 5 | 53 | gog | 1087 | 137 | 165 | 1935 | 221 | 2492 | 2775
operation (mm)

Maximum deviation (mm); +2 +2 +1 +1 +2 +2 +3 +1 +2 +1
Average deviation (mm) +1 +1 +08 | +0.7 | +1 +1 +15 | +1 +1.2 | +15

Traveling from left to right

Maximum deviation (mm)| —2 -1 -1 -1 —1 -1 -1 -12 | =2 ~2
Average deviation (mm) -07 | -07| -02 | -05{ ~-02} —-04 | -03 | —07 | —07}| —08
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Table 7 Vertical feeding accuracy of 128-hole tray

Actual distance (mm) 35 70 105 | 140 | 175 | 210 | 245 | 280 | 315 | 350 | 385 | 420
Measured distance 353 | 705
. 105.6] 141 | 174.5] 210.7| 245.3] 280.6| 314.6] 350.2| 385.5| 419.2
during operation (mm) (left) | (right)
Maximum deviation
+1.7 | +14 | +1 +1 | —23] +1.5| +1 +1 | -2 +1 +2 | =2
(mm)
Average deviation (mm) | +0.3 | +0.5 | +0.6] +1.0] —0.5! +0.7| +0.5| +0.6/ —04] +02| +05 —08
Table 8 Vertical feeding accuracy of 200-hole tray
Actual distance (mm) 28 56 84 | 112 | 140 | 168 | 196 | 224 | 252 | 280 | 308 | 336
Measured distance 284 | 545
84.4| 112.1] 142 | 167.2| 198.3| 223.8| 252.2} 280.3| 309.2| 334.0
during operation (mm) (left) | (right)
Maximum deviation
+1 -2 +1 +1 +251 -1 +3 [ =1 +1 +2 +2 [ -3
(mm)
Average deviation (mm) | +04 |~ 15 | +04| +0.1| +1.5| —0.7| +2.5{ —02| +0.2{ +04 +12] - 13

Table 9 Capacity of automatic feeding and transplanting of seedlings (200 holes cabbage
seedling 20 days, 128 holes pepper seedling 45 days)

Classification Missing feeding

Bruised or injured

Plug break Transplanting

Percent (%) 1.3

04

35 94.8
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