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The Princple of “Rokoku (Water Clocks)” and the Numerical
Calculation of their Water Level

Katsuhiro SASAK1

Department of Science and Engineering, National Science Museum,
3-23-1 Hyakunin-cho, Shinjuku, Tokyo, 1690073, Japan

Abstract Rokoku is the water clock used in ancient China, and the origin goes back to thousands
years ago. The multistage type Rokoku which has several vessels as the typical form can be men-
tioned, and the first vessels is for water supply, the middle vessels are for control of flow rate of
water, and the last vessel is for time measurement. The last vessel has a float with the time scale
which we can read and know time. Although researches of J. Needham or D. Price were known, the
sufficient interpretation about the accuracy and the usage of Rokoku as a clock was not carried out.
In this research, first the physical character of a single vessel was observed, subsequently the
change of the water level of each vessel was calculated numerically, and then the static and dy-
namic characteristics of Rokoku were examined. Consequently, in multistage type Rokoku it was
able to confirm that the vessels play an important role in controle of a water flow, a fixed quantity
of water is supplied periodically when actual using, for example 2 times everyday (in the morning
and in the evening), and in the case of that sufficient accuracy is secured, etc.
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