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A Research on the Water-lifting Efficiency of the Archimedean
Screw: Why It Failed to Take the Place of the Traditional Chinese
Water-lifting Device in the Ming-Qing Era

SU Yun-meng SHI Yun-li
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Abstract: In the late Ming Dynasty, the Jesuit missionary Sabbatino de Ursis worked with Xu Guanggi in
compiling the book Taixi shuifa (Z& % 7K %, Water Methods from the Grand West), through which the western
water—lifting device longwei che ( % 2 %, Dragon—tail Pump ), the Archimedean Screw, was introduced into
China. Although the device was greatly appreciated by a number of Ming—Qing scholars such as Xu Guangxi, it
did not win a wide application in China. This thesis try to conduct a theoretical analysis into the water-lifting ca—
pacity of the Archimedean Screw from the perspective of mechanical efficiency. After Comparing this device with
the traditional Chinese water—lifting device longgu che ( £ % , Dragon-bone Pump ), it found that the wa—
ter—lifting capacity of Dragon—tail Pump is closely related to its geometrical shape and structure, and its me—
chanical efficiency is much worse than that of the Dragon—bone Pump. The lower water—lifting efficiency may
well be one of the most important reasons why Dragon—tail Pump was not widely applied during the Ming and
Qing period when the social production was still dominated by the small-scale farming of individual land owners.
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