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MECHANICAL DETECTOR
FOR TRACTORS AUTOMATIC
GUIDANCE

HE Qing GAO Huanwen
LI Hongwen WANG Xiaoyan
(College of Engineering, China Agricultural
University, Beijing 100083)

Abstract: Automatic guidance systems for tractors improved
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track accuracy and inter-row operating performance, reduced
the intension of driver. The mechanical guidance for tractors
detected path by contact crops, stubbles or furrows in the field
with simple structure that easy to maintain and lower cost. A
low cost equipment of mechanical detector for tractors to auto-
matically guide in standing maize stubbles field is presented.
The symmetrical frame of the detector and half eltipse shape of
the feeler are designed by analyzing characters of detector
sensing in stubbles rows. The main parameter such as space
between center of ellipse and that of rotation axle is provided
on the base of analyzing feeler forces and rotation movement in
dynamics. The result of test showed that the automatic guidance
equipment with half ellipse shape of the feeler and angle sensor

is capable of detecting the guidance rows of standing maize
stubbles.
Key words: Automatic guidance Detect

Stubble Ellipse shape
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(EEE 158 W)

Abstract: Transmission errors and contact pattern have de-
terminative effects on the gearing performances of a gear drive,
s0 a new approach for design of spiral bevel gears is proposed,
based on a predesigned parabolic function of transmission er-
rors with limited magnitude of maximal transmission errors and
a predesigned linear function of contact path. This approach is
based on three meshing points. By controlling their magnitudes
of transmission errors and the positions on the tooth surface, the
allover control of engagement quality is realized. The advan-
tages of the function-oriented active tooth surface design are the
reduction of level of noise and the obtaining of favorable shape
and dimensions of contact pattern, and moreover, the gearing
performance in whole tooth contact could be controlied directly
in design. The goals are achieved by application of local syn-

thesis algorithm, local conjugate theory and machining princi-
ple of spiral bevel gears. Function-oriented active tooth surface
design provides an innovative designing approach for the spiral
bevel gears and is quite important for the gears in high speed,
heavy duty or with special requirements.
Key words: Spiral bevel gears Transmission errors

Contact pattern  Function-oriented design
RN WEM, 3, 1970 EHE, BEHRE. TEFARTENR
RO BB R 57, RARiREREG T SRABR.
E-mail: 2004xuemeicao@mail.nwpu.edu.cn .
HRE, B, 1948 FFEHE, BIR, MIHRALIH. RELL 0 KA,
KEFRRE LR LER 8 W,
E-mail: fauto@nwpu.edu.cn



mmﬁ%ﬁm‘? nﬁiﬂﬂ %E [H w.aura.uc DATA SRRk

(= mﬂﬂy o, AP, FWEME,  HE Qing,  GAO Huanwen, LI Hongwen, WANG
Xiaoyan T

(== A rp AR 24 B, db s, 100083

. b TR ETICTEPRU]

HELT) 4 CHINESE JOURNAL OF MECHANTICAL ENGINEERING

i, &0 - 2007, 43 (8)

W51 AL 21K

L o it s IR AU 2BMD- 128 /N2 AT S DR NE R T L St 5 e 52 DT 30T = Tt X AP I 5%

2005 (05)

2. STOMBAUGH T S;BENSON E R;HUMMEL J W Automatic guidance of agricultural vehicles at high field

speed[Paper No. 983110]

3. HAGUE T;MARCHAN JA;TILLETT N D Groud based sensing system for autonomous agricultural vehicles

2000 (25)

4. YRKUTTE 0;GARBATT PEGNA F Automatic gidance of a tactor in a vneyard
5. BUAE  HLHUA IR SCRE AT 5 10 RGBT (24 A0 18300 2005

6. VT ST S DI R ik 1999 (02)

7. XS BRL A 1991

5| SCHR (24%)

2. KEE. E (IR, B, SR LT LM S5 A0 M L A D 3]~ M LRy

2009 (z1)

AL http://d. wanfangdata. com. cn/Periodical jxgexb200708028. aspx



http://d.wanfangdata.com.cn/Periodical_jxgcxb200708028.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%8d%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%84%95%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%93%e7%87%95%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Qing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Huanwen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Hongwen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Xiaoyan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Xiaoyan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100083%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-jxgcxb.aspx
http://c.wanfangdata.com.cn/periodical-jxgcxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e5%ae%97%e8%b7%af%3b%e7%8e%8b%e6%99%93%e7%87%95%3b%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ghdqnyyj200505009.aspx
http://c.wanfangdata.com.cn/periodical-ghdqnyyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22STOMBAUGH+T+S%3bBENSON+E+R%3bHUMMEL+J+W%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jxgcxb200708028%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jxgcxb200708028%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAGUE+T%3bMARCHAN+JA%3bTILLETT+N+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jxgcxb200708028%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YRKUTIE+O%3bGARBATI+PEGNA+F%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jxgcxb200708028%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%bb%b6%e5%af%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Thesis_Y773541.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b0%89%e8%b4%9e%e8%82%86%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jxgcxb200708028%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%b8%bf%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jxgcxb200708028%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%93%e7%87%95%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%aa%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%85%b5%e6%97%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%b5%a9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyjxxb200906033.aspx
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e7%a3%8a%e7%a3%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e6%99%93%e9%b8%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%a8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e6%b8%85%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nyjxxb2009z1007.aspx
http://c.wanfangdata.com.cn/periodical-nyjxxb.aspx
http://d.wanfangdata.com.cn/Periodical_jxgcxb200708028.aspx

