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Automatic Control of the Combine ()
—Automatic Feeding Depth Control of the Head-feed Combine—

</ A R
C. J. Chung, S. C. Kim,

EN L I

K. H. Nam

This study was intended to develop the automatic feeding depth control system of the head-

feed combine which could feed the rice head into threshing unit at the optimal depth regardless

of plant height and uneven ground surface.

In the control system, one-board microcomputer was used for the controller instead of con-

ventional electric circuits.

Field test of the combine equipped with the control system was conducted to evaluate its

overall performance. It was also investigated how the location and time delay of rice head sensor

affect the system performance.
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Fig. 2. Threshing depth sensors and stubble position.

Table 1, Truth table of threshing depth sensors in

fig. 2.
State Si Sm Sh Motor control
I OFF OFF | OFF | No sensing
II ON OFF | OFF | Deep
o | ON ON OFF | Stop
IV | ON ON ON Shallow

L 0.5&2 3lgon, 2%
ol & Ale}Al, dbF 9148 oM FEE 2h4AA
LA A2 (23) Fek Mol E g FAFIES
13k gA7F dowd 1% o)uje] A

ol Ao AbER Ao] T Mabell4l Al et
) F 5 e (25318 ofels] Be)E Agahsic)
b o ekl 29kg Y E 2 FTFEQIE 98N-m
Hrolu abd By hfltlhol A SA obek&
o} ofgh Foll gl (K—5.68N/cm) 5 374
st Rele] AfS AAA Rzt Felgolyt
oA skl

oz Alzslel g3

= ot

wE%e 2L 9
FEAF B0

Sedsh oAz Sejglt

A=

PR et g Alejel ¢

1000 MiEsTh 7 TEL 2w3 (a) 9
Zre},

8 Fv|ob wo| Ao #& zaislr] gjsi4] vio]
1oF Wlo] 2 o] 88t AAZYANZ 4}L3)
geor 28 3(b)ell T TEE el el {EEh
He 0.9N wWeloja &= g8 AEL 10~
25° o},

B A2z

Ch. EHUIRE % A&

Moy bz 9| [WMEAES 23 7hshal Fa.g<lel
Bell e) 2= dug Tk fleke] dlo)
ZAAE TAshddeh Fubale] FaEhak Fald
apol o] Alubol] H-bsl g7 A MG
H-g) el §-2bsl fefizle] ARG o] &
A5 shaeh AAw Alo]AA 2l F Aol

ot S Holel,

16l =%

s} BbE

o] A&

1) el 712 &l
AHEGE 2T 6702 svho|a
stgdom Aladstekell H-absle] ole
t7h whebol] ghobolis AbeHoll 4 M1k 80cmoll 1A
3hm, A4 4pele] 7hA-L
ol F4- At 50emw o] AAIE s B2 Elupoltigt
ol @l 2ol o4 AE e At BEA ak

A5l 2= 7b Eobget gy Aol AR o o

292 2 Azt

A4 o]

4emojut. -2b 2ol 4|



Fubelel ABHIEC A

(a)

2) fHa0(2l Bt
olslabo] wrEsl el b MEY alol A
S 457k wraslo] Fze] AHEAo AL A
sl wbg el g4 7k AAelAl 2A 5o gE Lol
S)77Al & A1Zkx)edo] el 51

eke] Fupal

A4 ol 7
eh o714 o] A% ZoAel g
Felehn ha o) Ul ArE  AHEE
Hrbstedrt, efeld A9EAE Lelgd A9, =

Aoll =t GRS 2ol e o] A\zbxIe] A7)

3) /0 elHHojA EE
/O Rox IBM& Al 2EE
2 83le] 74LS138, 7418244, 741832 Fo2 A

1ed0] 7] AFAAZ

olvj e sl2E

sl et Algo| 4 zts|d,
g3t Fdzie]l AEFAAzge] A= Hlolfl w2
£ 58 IBM

PCS| wl2zlo] Q= ES a5}

4) R =22
2444 A3,

_.97_

Brze ()

[e——— Case

[ ™ Micro switch

(b)

Fig. 3. Rice stem positioning mechanism and sensor assembly.
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Table 2. Experimental conditions to test the performance of combine equipped with newly developed automatic

feeding depth control system.

Test N Location of the Time delay of the Variety
est No. rice head sensor rice head sensor of rice
1 0.5 sec Bongkwang
2 “pP 1.0 sec Bongkwang
3 1.5 sec Bonglewnag
4 2.0 sec Bongkwang
5 0.5 sec Bongkwang
6 «pgr 1.0 sec Bongkwang
7 1.5 sec Bongkwang
8 2.0 sec Bongkwang
9 0.5 sec Bongkwang
10 “or 1.0 sec Bongkwang
11 1.5 sec Bongkwang
12 2.0 sec Bongkwang

Location “A” ——

—— Location “C”

—— Location “B”

Fig. 4. View of rice head sensor locations in the conveying chain.
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Fig. 5. Experimental results showing plant height and
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