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Development of A Cam Type High-speed

Transplanting Mechanism
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H. J. Park Y. J. Park K. U. Kim

SUMMARY

A cam type high-speed transplanting mechanism was developed. The mechanism consists of a cam and an
epicycle gear train with one sun gear in the middle and four planet gears in a row but symmetric with
respect to the sun gear. Two planting knives are pivoted on the two outer gears. When sun gear rotates with
a constant velocity the planting knife rotates also with a constant velocity. This constant motion of the
transplanting knife is accelerated partially by a cam fixed in the gear housing so that the locus of the planting
knife becomes similar to that generated by a crank-type transplanting mechanism. This cam-type transplanting
mechanism can solve the problems associated with the rotary-type transplanting mechanisms. The mechanism
was designed with an aid of computer simulation and proved applicable to high speed transplanters by its
mock-up model. The design process of the mechanism was presented and dynamic analysis was also carried
out to show the advantages of the mechanism over the rotary type high-speed planting mechanism.
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Table 1 Measured oscillating angle of

planting knife at the 14 angular _%m /N
positions of gear housing fw P \
E
Angular position of Oscillating angle § nr /
the gear housing of the planting knife E © /
(deg.) (deg.) 3|/
2 al/
29.5 47.8 5
47.0 53.8 |
67.5 62.5 g‘
88.2 70.4 2 50 100 150 200 250 300 350 400
110.0 78.3 © Angular displacements of gear housing (deg)
;g?:g g::g Fig. 14 Measured and curve-fitted oscilla-
2475 55.2 ting angles.
268.2 43.6
290.0 33.8
360+29.5 47.8 Table 2 Oscillating angular displacements
360+47.0 53.8 for computer simulation mode!
360+67.5 62.5
360+88.2 70.4 Angular position of| Oscillating angular displace-
the planting case ments of the planting knife
(deg.) (deg.)
as = -8.603x 10" 60 0.00
as = 3.029x 107" 78 7.26
ar = -6.248x10™" 96 13.55
16 114 19.39
as = 6.957%10 112 24 56
as = -3.230% 10" 150 28.18
168 29.11
93k 23 A vhehd Zlelw, 19 15% 7} A 186 26.47
. N . 204 20.02
FoAle]2e] ZtRigel g HEF Ry g% ¥ 10.40
A B FHHe Aol ek RHojr}. al& 240 0.00
AR g 57t 39 FHMon o3 a5z 258 -10.40
o] Aol Hej 04° W ok 276 ~20.02
294 -26.47
312 -19.11
L =3 A4 AgdoMd 2| 330 ~28.18
348 -24.56
% 1N A a%za Ha a5de 7 ;66 ~19.39
ZF 9046 °, 30.25° ojt}. A]Rulo] Qg Xzto] W 433 ng
9= Ade Jo 2549 44 2%z F3b 420 0.00
gholeghar st Aol 8 F7He 60.36 " 7+ B}
Aot A Ade 2548 6072 am, uox max. 60.00+29.11
2571 ARHE NFoE A gAHEs N o !
T 2004 9 o] AR Aojao] bW gle] wa} A median 60.00+0.00
3R
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Table 3 Design parameters of slot

Design parameters Value
6 (deg.) 58.22
G, (deg.) 29.11
6, (deg.) 29.11
R; (mm) 12.0
R, (mm) 18.5
(X;. Y) (mm) (0.0, 12.0)
(X5, Y (mm) (9.0, 16.2)
(X5 Y3 (mm) (9.0, 16.2)
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Fig. 15 Difference between measured and
curve-fitted oscillating angles.
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Fig. 17 Planting loci of eccentric gear type
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Table 4 Input parameters for the simulation of transplanting mechanism

Input parameter Crank type Rotary type Cam type
Row spacing(cm) 13 13 13
Working speed(m/s) 0.8 1.2 1.2
Velocity of driving shaft(rpm) 369.2 276.9 276.9
Model LG GPR680P KJ RR600N A ZHE
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Fig. 18 Specification of crank type and
rotary type transplanting mecha-
nisms used for simulations.
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Table 5 Comparison of simulated transplanting loci

A253 A6d 20008 12¥

Evaluation item Crank type Rotary type Cam type
Height of transplanting loci (mm) 262.4 288.6 285.7
Width of transplanting loci (mm) 87.0 137.5 136.1
Hole size after 17.2 26.4 27.4

transplanting at
40 mm depth (mm)
Attitude variation of 52 6.3 75
knife in soil (°)
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Fig. 19 Transplanting loci of different types of
transplanting mechanisms.

Fig. 20 Simulated shaking forces of different
types of transplanting mechanisms.
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