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Motion Analysis of Double Crank 2K-H Gear Train Large
Swing Angle Reversing Device

Li Bingyi Dong Shimin Zhang Jiani Yang Yii LiQin Wu Yong Zhang Yang
(School of Mechanical Engineering, Yanshan University , Qinhuangdao 066004 , China)

Abstract Aiming at the shortcomings of current beam pumping units with small stroke , large energy con-
sumption, and poor movement performance, as well as the general problem of low reliability and unstable trans-
mission of beam less pumping units,a design scheme of the reversing device of a long stroke pumping unit which
realizes the pure mechanical non—switching type reversing by mechanical characteristic is presented. The 2K-H
planetary gear train is input in parallel through the anti—parallelogram mechanism and the gears, and the device
commutation is realized under the specific transmission ratio of the parallel gears. The new type of commutator
avoids the reliability problems of motor and chain commutator, as well as the vibration problems of non—circular
gear commutator, and the transmission efficiency is improved compared with crank and rocker commutator. The
movement analysis of the reversing device is carried out, and the multi—parameter calculation simulation is com-
pared. The influence of each parameter on the movement performance of the device is analyzed. The results
show that the downstroke time of the reversing device is shorter than that of the upstroke , which is helpful to im-
prove the production efficiency. The mechanism parameters can be adjusted according to the actual work re-
quirements to meet the requirements of working conditions, and have higher design compatibility in the actual
application. The device can realize efficient and reliable reversing work, and has a wide range of application
prospects in the future development of tower pumping units.
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Fig. 1  Schematic diagram of double crank 2K-H gear train

reversing device
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Fig. 2 Schematic diagram of commutator mechanism
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Fig. 3 Motion curves of output axes with different & values
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Fig. 4 Movement curves of output axes with different tooth number ratios
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