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Development of Automatic Sacking Device for
the Combine Harvester
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ABSTRACT

This study was performed to develop an automatic sacking device for the combine harvester which was
constituted input/output signal system, controller, delivery device, shooting device, pneumatic system for shooting
operation, vibration device for sacking operation and a new developed sacking bag.

A new developed automatic sacking device and new sacking bag were operated well in general. And they
were possible to develop a new combine to reduce of fatigue, to improve the safety and the performance. In
developed device, The optimum delivery velocity of conveyer for sacking was 5.16 mm/sec. In sacking device,
sacking discharge was shown 94% with non-vibration condition and sacking discharge was shown 99% with

vibration condition, respectively.
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Fig. 1 Flow chart of the developed automatic
sacking device.
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Table 1 The input/output signals for the auto-
matic sacking system

Input_signals
Manual - Auto/Reset
Rear limit sensor
Tank Position sensor

Output_signals
Screw motor right
Screw motor left
Conveyer moter

Shut down limit sensor Compressure
Shut up limit sensor Shut down
Door open sensor Shut up
Door close sensor Door open
Upper discharge sensor Door close
Low discharge sensor Timer on

Timer over
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Fig. 2 Paosition sensor for the sacking devices.

Fig. 3 View of shooting device.
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Fig. 4 Pneumatic circuit of shooting device.
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Table 2 The specifications of conveyer motor

Motor Power, rpm DCI12V, 40 W, 1550 rpm,
Deceleration gear speed ratio 200/ 1

Deceleration gear tooth @59 / 12t

Screw gear tooth @59 / 12t

Screw pitch 40 mm

Delivery speed of sacking bag | 5.16 mm/s

Fig. 5 Devices of automatic sacking system.
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Table 3 The specifications of sacking bags

=5 = Al A2 A3
a (mm) 300 480 480
b (mm) 180 350 200
¢ (mm) 200 200 200
B, = g B2 B3
d (mm) -| 480 480 480
e (mm) 350 250 270
f (mm) 200 100 180
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Fig. 6 The experimental sacking bags.
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Fig. 7 Time chart of automatic sacking device.
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Fig. 8 Comparison of the shooting discharges
of sacking bag.
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Table 4 The results of test of the developed sacking bag(unit : kgr)

Non-vibration Vibration

Type ] 5 3 " P 3 Remark

Al 18.5 19.1 18.2 19.1 19.7 19.5 Obstacle of inlet
A2 202 20.6 19.7 223 22.6 22.5 Narrow of inlet path
A3 243 237 24.1 26.1 26.8 26.2 Good

B1 19.8 20.3 20.1 22.1 20.8 212 Obstacle of inlet

B2 20.2 19.5 20.6 21.5 20.9 214 Narrow of inlet path
B3 26.5 272 26.7 27.8 28.5 27.8 Good

Fig. 9 The new developed sacking bag.

Fig. 10 Photo of the field test.
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