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Design of Roller-Type Metering Device for
Precision Planting
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ABSTRACT

Scattering of seeds is one of the problems in the hill-dropping planters with a roller-type metering device. For
crops like rice, corns and beans, the hill-dropping is known better for a high yield than the drill planting. The roller
type metering device has been used for the drill planters and has many advantages. However, it has a problem of
scattering of seeds when they are placed on rows.

In this study a method was developed to design the roller type metering device for the precision hill-droppings.
Design parameters were derived to configure completely the geometries of the roller and brush. The method was
applied to the design of the metering device of the rice seeding machines. The field test showed that the metering
device designed by the method made a better performance of seed placement than that made by the precvious one.
The method also can be applied to the design of metering devices for the precise hill-droppings of other crops.
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Fig. 1 Schematic view of a roller-type meter-
ing device.
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(a) Loading (b) 1st Dropping  (¢) 2nd Dropping
Fig. 2 Seed droppings from semicircular

shaped roller groove.
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Fig. 3 A shape of steep triangular groove.
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Table 1 Physical properties of paddy

symbol value symbol value
Length 7.2~7.6 mm D, 42
Width 3.2~3.6 mm (/8 22°
Thickness 1.9~2.3 mm Dy 56°
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Fig. 5 Profile of the groove designed for rice
seeder.

SN2 2 2e, 5o FAZ Immz i, 2
2} 4 (5)8 8 ol-g3ko AR A

3
2sin~! (60 = 57

40,

0 release

1
=7x 270 +23 — 65 — 5.7 ~56 +22)

= 942°
A%l s A 23 A (99 (1094

Oony < 23°/2+22° — 65 + 90" = 58.5°
Oouy < 94" — 23° = 71°

o2z, AFLL o] 2AE nelstel gol AT
o9 Fulo) AFHE WAL DS & ASS 2%
%‘:}" éy

Oy = 94° — 2 X 23° =

—406—



Y FF5 gl M FN o 44

2 3P0 19 6 A8 ¢9 RL
A ot}

o

Aol g ol BHE AFLH W& Zo] et &
= 2As, et 48A JHE F AR &
3 £ Aol Imme} AL FUY 19 7S &

oMo Fa wiE F3 g vetd Aotk a9 a)
g} 1% 1b)el M B9 2 M 15° zjojoin], &
9 %FHL 72 ol

Fig. 6 Profile of the brush designed for rice
seeder.

(a) Before falling

(b) Falling

Fig. 7 Seed dropping from the designed
roller.
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Fig. 8 Placement of seeds in row.
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(a) Transplanting(SDR = 23%)

(b) Hill dropping (SDR = 30%)

(c) Drilling (SDR = 100%)

Fig. 9 Comparison of Scattering when hill space is 150mm.
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Fig. 10 Scattering distance ratio of two
different types of rollers.

U gatdoh w8, & g9 B¢ 3F dHe
2] 5o wet Aoy AdE £ B¢
o 5o 95 Wast vdehbA gt

HERY 4TS 7Y A5, 457 WF
Fol dhst vlm A8 AAERAT & BH%#% a
g 11904 ¢ go] F& #, @] 30 X 50mm
<& @, @o) gl A%, @wo] 30 X 30mmQ) F&

o0 Z s}

a9 125 wjFEe g AE 234E veid A
ojth. F& # (@A FA Y £AHJL M Ao,

&.

—408 -



A RFE S04 FFAY A

; srz].‘-_—_Z'l_Q.

/4 ///////////////////////////’/
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Fig. 11 Four types of seed tubes used in
comparison test.
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Fig. 12 Scattering distance ratios of the new
roller with the four different types of
seed tubes.
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