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A Reconstruction of the Double-hour Annunciating Systems
for the King Sejong’s Striking Clepsydra

NAM Moonhyon
Department of Electrical Engineering

Kon-Kuk University

ABSTRACT

King Sejong’s Striking Clepsydra was an elaborate timekeeping and annunciating systems incorpora-
ting jackwork mechanisms capable of announcing hours, intervals and night-watches based on Shou-
shih calendrical system automatically. In this paper the author has studied the original manuscripts on
the Striking Clepsydra [Sejong sillok, 65 : 1a-3b ff ; 16th year, 7th month(1434)] from a technical point
of view undertaking a close analysis of this monumental clock and aiming at our modern unders-
tanding of the full degree of delicate mechanisms and sophisticated controls built into the twelve double-
hours announcing jackwork. Based on the visible and audible signal model for marking the passage of
hours, timekeeping, ball-rack, ball-relay, and audible and visible time-indicators mechanisms were
synthesized reconstructing twelve double-hours time-annunciating systems. It revealed that the double-
hour announcing processes were entirely operated by an open-and closed-loop fashion. Through this study
the ball-operated timing signal and power-transmission mechanisms of the Striking Clepsydra has
been analyzed. The time-annunciating jackwork allows us now to suggest more strongly that its
ancestry may be traced through Yuan’s Lantern Clepsydra in the Grand Illumination Hall, and ‘Palace
Clock’ back to the milieu of al-Jazari’s(1206) Arabic water-clocks. Surviving parts of the 1536 Striking
Clepsydra as well as historical and philological data concerning the improvements of the proposed model

were discussed.
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Fig. 1. Scheme of time-divisions of the day in Seoul on spring and autumn equinoxes: 100
intervals(outer circle), and twelve double-hours(mid-circle) and unequal night-watches
each divided into fifths(inner circle)
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Fig. 2. Striking Clepsydra : double-hour annunciating systems. Showing signal (power)-trans-
mission path and sequence of operations
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Fig. 3. Visible and audible signal for marking the passage of the double-hour. Showing timing
signal generation and processing, and actuating signal patterns. Pulse represents sequence
of bronze ball falling and impulse the striking of the bell and the arrows the up and
down of the jack.
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Fig. 4. A pictorial reconstruction of clepsydra vessels, float-rods and ball-rack mechanisms and
wide sloping board[Note : one Chou-foot-rule corresponds to about 21, 27cm].
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Fig. 7. Twelve double-hour placard display mechanism.
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Fig. 8 A pictorial reconstruction of the Striking Clepsydra : Showing Clepsydra vessels, ball-
racks, ball-tavel channels, and double-hour and night-watch annunciating jackworks. In
the upper storey sat and stood three immortals as announcers, sounding double-hour
by a bell, night-watch by a drum and division of night-watch by a gong. In the storey
below the middle was displaying a double-hour immortal by a time-placard bearing.
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Photo 1. Hidden parts of measuring vessels of the surviving 1536 New Striking Clepsydra.

o2 IR 7+ 2402 7ol 250E ng ok JIE WAL w2t EZRA S Fdskd 2L
271e A E e Aotk ol Axter AR FAREY ZkES 2Vs ZYdE HEd
FE Q. o) MEd HaAe ' ERRAA A sk FRRRA A 2ot

A FOSKCE : THAIR %) th £ 4 IEIE - DEWOREE) £ 8 p. 1L BRI 1 d+ %



34 Feh=a8At et 8 <) ), A11d A 1 5 (1989)

Oﬁ%ﬁ&@\f\zx\'—‘b‘“ \:\\_ I \

B ODOOOND Dhg _,
% SaSw N

AR 2. HEBIEY iRES &7 Ew
Phote 2. Surviving parts of turtle-shaped float and time indicator-rod 1536 New Striking Clepsydra
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