SHlele| A&yl

st % (1)

— B FHERIS| MEEO|HfH —

Automatic Control of the Combine (II)
—Automatic Header Height Control of the Head-feed Combine—
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This study was intended to develop the system which controls header height of combine

automatically by means of sensing the difference between the header and the ground surface.

A micro-computer was used for the controller.

The sensing unit designed for the study was com-

posed of potentiometer, oscillating link, and gage wheel. An electric-hydraulic circuit was driven

by microcomputer to control header height of combine. Performance of the control system was

tested by computer simulation, stationary operation of header, and traveling on the simulated

ground.
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Fig. 1. Schematic diagram of control system.
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Fig. 2. Hydraulic circuit for the combine used.
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Fig. 3. Dimensions of sensing unit (unit: mm).
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Fig. 4. Dimensions of the simulated ground on
which the test combine was driven (unit: mm).
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Table 1. Experimental conditions to test the per-
formance of header height control system.
Measurement
Test interval, ms Others
Measurement of Engine revolu-
Combine Vibration 50 tion speed,
2,600 rpm
Header
Measurement of 50 Lift
Combine Header
Pitching Motion 50 Header
Drop
50 Header
Test of Lift
Step Response Header
50 Drop
Travel
Speed, m/s
Test of 50 0.25
Triangular 50 0.38
Response 50 0.49
50 0.59
50 0.70
Travel
Speed, m/s
10 0.25
10 0.38
5 0.49
5 0.59
5 0.70
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Fig. 5. Vibration of the combine header used for
its automatic control experiments.

»
=3
_°

-
oo

s b
o
el

e
.

\
\

Header height, cm
i
-3
o

15.5 YA
N
140
0.0 " L0 2.0 3.0 4.0
Time, s

Fig. 6. Pitching of the combine header accom-
panied by its descending motion.
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