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Abstract

Ensilage maize combine can ingather corn ear, as well as bundle and ensilage corn stalk when it is
used for corn harvest. In order to enhance operation efficiency of ensilage harvester, and to reduce the
operating burden of driver, an automatic control system on feedstock and rope-send was designed,
composed of three parts, i. e., sensor detection element, control circuit and implementation
mechanism. Four-way change-over switch was used as detection element of sensor, and combined with
RS de-twitter circuit, to improve the reliability of the control system effectively. The implementation
components that were composed of two electromagnetic clutches responded to the control circuit
output, and ultimately actualized the real time control of feeding stalk and sending rope. Experiments
show that the designed system can work accurately and reliably, with the baling rate to 100%,
compared with manual control, the veracity of bale density control is strengthened effectively, and

operating efficiency of the machine is improved by 20% .
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Fig.1 Sketch diagram of the combine
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Fig.2 Flow chart of bundling operation
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Fig.4 Control system schematic diagram

2.2 MEg#REFFREEZEFTINE

VL St 88 1) O S AR Sy i) 28 S8 9 A% TG I e
HARE S Fros, EE b # R e e B 5
A SRR SF A 4 DR S e e
SRR B A4 A IFEFN R 6] [, 3 S S AP RO FS

10 9 8 7 6 5
/ \ //
: . ._l
B ;>§
BS POi e T 5%

Fig.5 Four-way change-over switch
LU 2 iR 3. RAT 4 ELRR 5. Dig
PiE o Je et 7 AR SUJRuRESRE 9. BEE 10



44 ¥

RN I G

20009 4

gy, AR 4 AR S5 B AT AR AE 5, A
S o ] P U Dy T A R R T B AT T 1R
Ty 245 Pl — 000, 5 ] 4 R A P T 90 R 99 ) PR
J7o DU ) I 5% 1o 5 7 SR AR 5 SR, AR
PR AN 2 [ AMI A b, FEAMIN A 2 2%
TRIPZ o 4 A5 7 AT Pl b e e 2 R A
TEG IR OLT , ZeRE U 4G ) T ORI, 2 £
T B AT B 1O Hs 1 JE e 4 Pl — 0l

S LR LR T A ) T SRR 1 8 T, L4
FINIE 6 Frow , 22 bR AR AR R B K
S PLES A TR T AE — R, - M [l
TE B BCHAE SR 25 [ 7 G M AR L, B a4
BT R AL — RS, e I A R T IR AR AT Rt
IR e QAN - SNt 5 | WK & e R 2 I 18 L S A

Ko #%ERHIE
Fig.6 Density regulation mechanism
LT8R 20903 T 3. FMR 4. 93K 5. B4FS o, FufH
7R SCREERH 9. HREEE 10.MHR 11 EALIRE

b A TR P TR R ARG, T AU AL

RlE PRI BT A, R SR B B B 0 7 i
GO T VR 1 558 J5 i figs% , 61
T — 2 A7 BT 45 v A D6 I, 1 %46 ) DG 1Y
T Bl AT S ) oo £ P, 3 A AR e 4 A ]
R 5WESFAREMIE X, BRI, HRn(ES &
Pl A B S i o B O R B A . IR SR ARG
BIAAE I LERT 3 s, $28 Skk AR = LSRG FE
BHIE 5 HRHRVE T B 3h5ed ; R, ROk 25
GRS P IR DR A . SEAR WA E R — B IR
J&, TV R B IR RR 2 T, A e g g e, T4
W TR GTHCHEL, HR G T a9 R 580
HIETT. 11584 5 HII, 46 m] JF 3¢ 19 1 3l 41 9%
AT AR F (8] 2 i P P B PR A ], 46 1) {55
o4 T L AR A0 S (T MRURE R 2 A P PRURERE
BT R = FRER R FE S R A R TR
YL AT — B
2.3 =HIBEK

TEOE RGBS AR TR L L 25 5 28 R 2 AR X
S Y H B R R B i an 18 7 AR 8 B
ARISTOL B R A G RS Je Bk A i B
FL B R ) RO L B 3 9843 RS o) i i T3
SER ML SCAg ] B (A AU PR RN R 48 TAE R AT ¢
Yo 2 G SV BB EIRSE, 2 MUTH
MBS A 12 V BRI S) .

T sV RsEbba
|
[} T
1 1
] 1
1 et
§4'7k9 ;-“(Q ] Ecnibuk iy TG
' 1 imm === mmmm e Q9 gmm----m---- A
W04 N [ 1
1 1 [} L} ] [}
> - 'l Il -

: 14 : 1 [ 8 1 II'- 10
' 7400N7 1 ! NES55 Lo 12y
! ! 50% VCC |4 IN5719 ]
| :§4i7ko §5kg RST OUT -/ 173mAOmAS1ko
! | DIS 1 T !

] 2 [} ] 1
: 7400 N 131 1 THR N E 7 — |
! i e | |
PR lv10pF 1 ON ' 5 l: ]
. . 1 ==471F GND 1 ko 1
————————————— ] [ 1

| 10pF ' |

1 0 [ |

_______________________

P 7 A R I A o L

Fig.7 Control circuit with rope-send electromagnetic clutch
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Fig.8 Control circuit with feedstock electromagnetic clutch
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