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Abstract: A tractor is a farm vehicle that is designed to provide a high tractive effort at low speed. It is used

for versatile agricultural tasks such as hauling a trailer, tillage, mowing and construction work. As the intensity

of work increases, tractors equipped with automatic transmission become popular due to the work convenience.

Though manual and power shuttle transmissions are produced by domestic corporations,

development for

full-automatic power shift transmissions has never been challenged, and so related technology level is quite low.

This paper gives a survey of the automatic transmissions from advanced foreign company, which includes

layout of gear train, the way hydraulics controls clutches and brakes, electronic control system. The results are

expected to be utilized as a basis in the development of original power train design for tractor.
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Table 1 Clutch engagement

Gear Direction Speed
KF | KR | K1 | K2 | K3 | K4 | KH | KL

F1 | @ o [
F2 | @ [ [
F3 | @ o o
F4 | @ o o
F5 | @ o o
F6 | @ [ [
F7 | @ o [
F8 | @ ® O
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Table 2 PSV and ON/OFF solenoid operation

PSV ON/OFF Solenoid

Gear PH SR[S1[S2[S3]s4
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Clutch

Safty valve/\mj pedal
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Fig. 3 KF, KR clutch pressure control hydraulics
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Fig. 4 Clutch pressure during gear shift
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(b) shift lever and shift buttons
Fig. 5 Shift control lever for M126GX

Table 3 M126GX TCU interface

Speed sensor

Speed input | (g ine” Shuttle, Output)
Shift lever sensor
Console throttle sensor
Foot throttle sensor
Analog input

Clutch pedal sensor

Rev-limiter control dial

Oil temperature sensor

Digital input

Shuttle S/W(F, R)

Shift S/W(Up, Down, Lock)

Auto mode S/W

Pressure /WM, L, H, 1-4)

Front wheel angle S/W

DT, QT S/W

Com. CANL, CANH(500K)
Solenoid PSV(PM, PL, PH)
output ON/OFF solenoid
(S1, S2, S3, S4)
Note) SF, SR ON/OFF solenoids are selectively

driven in wire harness circuit by shuttle lever.
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Fig. 6 John Deere transmission layout
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Fig. 7 Gear train schematics of John Deere 6140R
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Fig. 8 Velocity diagram of 6140R

Table 4 Clutch and solenoid operation

Gear Clutch Solenoid
Bl | B2|B3|C4|CF|BR|SF|SR|S1|S2

F1 | @ [ ) ©) Q|0

F2 [ [ O O

F3 [ L ©

4 L B ) ©) ©)

Rl | @ o ©|0 ] 0O

R2 [ [ © ©)

R3 [ J [ O

R4 [ ) o ©]0
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(a) left hand reverser

(b) range shift lever
Fig. 10 Shift lever for 6140R transmission

Table 5 6140R TCU interface

Instrument Unit

Digital input

\ Left hand reverser

Cab Controller

Analog input

Clutch pedal sensor

Brake pedal sensor

Accelerator pedal sensor

Hand throttle sensor

Digital input

Gear selector, auto, declutch S/W

Gear selector shift up/down S/W

Differential, park lock S/W

Rear chassis controller

Speed input

Speed sensor
(Wheel, Transmission output)

Analog input

Oil temperature sensor

Enable pressure sensor

Digital input

Oil filter pressure S/W

Transmission oil pressure S/W

Solenoid
output

Enable PSV

ON/OFF solenoid
(SF, SR, S1, S2)
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