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Abstract: Martial artist CHENG Zongyou of the Ming Dynasty raised a question of crossbow shooting in his
book Remaining Technique of Farming, Method of Foot-Operated Crossbow, Ancient Copper Big Crossbow
Mechanism Theory that remained unsolved for many years. CHENG Zongyou observed that the range of string
pushing arrow shooting method is shorter than that of string hitting arrow shooting method. He had not found
the cause of this phenomenon even at the age of 60, expecting that the later knowledgeable people would do
this. After more than 400 years, through investigating traditional crossbow of the Lisu ethnic group, establish-
ing an equivalent model, conducting a mechanical analysis of string hitting arrow shooting method and string
pushing arrow shooting method, the authors found the cause of this phenomenon and answered CHENG
Zongyou's question of crossbow shooting. String hitting arrow shooting method is an shooting arrow method
that differs from earlier emerging string pushing arrow shooting method. Its characteristic is that it has a huge
empty running distance of the midpoint of the string after release, and the suitable arrow mass is light. The in-
vention of string hitting arrow shooting method is an important technological achievement attained by the ancient
Chinese nation in the long-term practice, and it is also the essence of the precious intangible cultural heritage.
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Figure 3 Ancient copper crossbow mechanism
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Figure 4 Copper crossbow mechanism
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Figure 5 Copper crossbow of chariot number one
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Figure 6 Copper arrows of chariot number one
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Figure 9 Lisu traditional crossbow mechanism
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Figure 10 Diagram of string hitting arrow shooting method
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