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Design of Counter Shaft Automatic Transmission
Gear Train Layout for Construction Vehicles
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Train Layout(719]1& dl°]¢}%), Veocity Diagram(4=41%)

Abstract: Counter shaft transmission is a popular automatic transmission power train in construction vehicles
such as whed loader and forklift. The gear train layout of counter shaft transmission is a very basic and
important development stage because it affects the most of components design including hydraulic system and
shift control agorithm, etc. This paper presents a design methodology for the gear train layout from the
andysis of power flow path and clutch hook-up of the existing counter shaft transmission that is adopted in
commercidized congtruction vehicles. Also, independent constraints for the meshed gear ratios are derived in
order to realize forward 4-speed and reverse 3-speed gear ratio. The layout design principle proposed here was
applied to the new origind counter shaft transmission that is underdevel opment.
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Table 1 Clutch engagement at each gear state

Gear Direction Speed
KV | KR K4 K1 K2 K3
N
1 o (]
2 o [
F 3 ([ ] [
1 o (]
42 o [
4 [ [ ]
1 [ ) (]
R| 2 o [
3 [ ) [
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(b) reverse 1st gear
Fig. 2 Velocity diagram of gear train(4WG-260)
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