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Abstract

During the Edo period, time was based on a seasonal time system wherein the unit length of one-koku (one
hour) changed depending on the season. The Tentai-Chuseigi (RIAH ), an astronomical instrument invented
by Shinjun Adachi in 1824, was invented for determining the time from stellar positions in the night sky. The
device consists of a star chart with a timetable dial that enables one to determine the time from the star’s
meridian passage. Through examination of the actual Tentai-Chuseigi owned by the Ida Bunko in Tsu City, Mie
Prefecture, we analyzed its accuracy. Our findings indicate that the conversion to time would have yielded an
error of approximately plus or minus 16 minutes depending on the season, as the time adjustment due to the sun’s

unequal apparent motion (equation of time) was not considered.
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Fig. 1: An explanatory note on the back of the
paulownia wood box for the Tentai-Chuseigi, owned by
the Ida Library at Tsu City. A transcription is included

in the appendix of this article. Photo taken by the
author.
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Fig. 2: The front and back of the Tentai-Chuseigi, owned by the Ida Library at Tsu City. Photo taken by the author.
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Fig. 3: The time-table dial in the center of the
Tentai-Chuseigi. Just outside the disk is the star of the
Old Man (Canopus).

’https://www.cosmos.esa.int/web/hipparcos/catalogues
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Fig. 4: A structural drawing of the time-table dial by
Suyama (Fig. 8 of [2]).
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Table 1: The correspondence between the 24 seasons and
the modern Gregorian calendar. Due to leap years, the
dates differ by +1 days. Modified from the table in [5].

24 fis KBmsig ExoHA

HROHMN  BRE ()

B 0° 3H21H 3H23H -8
1B 15° 4A5H 4H8H -3
N 30° 4720 H 4H23H +1
S E 45° 5H5H 5H8H +3
AN 60° 5H 21 H 5H 23 H +4
[y i 75° 6 H6H 6 H8H +2
EEN 90° 6 H22H 6 423 H —2
NE 105° THTH 7THSH -5
K& 120° 7H22H 7H23H —6
ARk 135° SHATH 8SHASH —6
JLE: 150° 8 H23H 8 A 23 H -3
H# 165° 9AT7TH 9OHTH +2
oy 180° 9H23H 9H22H +8
Py 195° 10 A8 H 10H7H +12
Tl 210° 100H23H 10H22H +16
DAY 225° 11 HATH 11ATH +12
INE 240° 11H22H 11H22H +14
RE 255° 12A7H 12H7H +9
e 270° 12H22H 12A22H +2
/NFE 285° 1H6H 1H6H —6
K3 300° 1H21H 1H22H —11
IE 315° 2H4H 2H6H —16
7K 330° 2H19H 2H21H —14
s 345° 3H6H 3HS8H —12
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Fig. 5: Seasonal changes in solar orbit.
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Fig. 6: Annual change in the hour of the seasonal time
system. Plotted at 35 degrees north latitude, without
including the equation of time.
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Fig. 7: Annual change in the equation of time. The
difference between the mean solar time and actual solar
time is shown in minutes. Positive indicate that the
apparent Sun is further west than the mean Sun.
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Fig. 8: Annual change in the hour of the seasonal time

system. Plotted at 35 degrees north latitude, with the
equation of time.
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Table 2: The twelve names of the time in a day, the other names using the bell, and the modern time (time at latitude
35 degrees north and longitude 135 degrees east). The time indicated by the Chuseigi does not take into account the

equation of time.

P AE RS YWD D
ToRA REEERA Baotkn BE O XE | B BEE Mrn £E
g Ik BH7SOKE HoOH 36 49787 | 05:24  04:13  06:34 | 05:17 04:11 05:30 06:36
= %) H 06:30  05:31  07:28 | 06:23 05:29 06:36 07:30
RI1E Ak 07:35  06:48 08:23 | 07:29 06:47 07:42 08:24
B % F 08:41 08:06 09:17 | 08:35 08:05 08:48 09:18
B E  FAORE 09:48  09:24 10:11 | 09:41 09:22 09:54 10:13
T W) H 10:53  10:42  11:05 | 10:47 10:40 11:00 11:07
FIE BholE  IEF 12:00  12:00 12:00 | 11:53 11:58 12:06 12:01
Z g 2 13:05 13:17  12:54 | 12:59 13:16 13:12 12:55
AIE  BIAOKF 14:11  14:35  13:48 | 14:05 14:33  14:18 13:50
R )] H 15:17  15:53  14:42 | 15:11 15:51 15:24  14:44
e Aol 16:23 17:11  15:36 | 16:17 17:09 16:30 15:38
Pa %) F 17:30 18:28  16:31 | 17:23 18:27 17:36 16:32
BIE  EAORF HOA 36 7% 18:36 19:46  17:25 | 18:29 19:44 18:42 17:27
K #] F 19:30  20:28 18:31 | 19:23  20:27 19:36 18:32
A IE BEHORE 20:24 21:11  19:36 | 20:17 21:09 20:30 19:38
% ) H 21:18  21:53 20:42 | 21:11 21:51 21:24 20:44
% 1E "Dk 22:12  22:35 21:48 | 22:05 22:33 22:18 21:50
T ¥ F 23:06 23:17 22:54 | 22:59 23:16 23:12 22:55
FIE BESLORF  TRTR 0 IRf 00:00  00:00 00:00 | 23:53 23:58 00:06 00:01
H: %) H 00:54  00:42 01:05 | 00:47 00:40 01:00 01:07
IE BEAOKF 01:48  01:24 02:11 | 01:41 01:22 01:54 02:13
B ] S 02:42  02:06 03:17 | 02:35 02:05 02:48 03:18
HIE D 03:36 02:48 04:23 | 03:29 02:47 03:42 04:24
1] 2 04:30  03:31 05:28 | 04:23 03:29 04:36  05:30
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Fig. 9: A diagram of the annual change in the time in the seasonal time system (with dots indicating the 12 hour of
each of the 24 seasons) without the equation of time is superimposed on a structural drawing of the time-table dial. (a)
Superimposed with the calculated value at 35 degrees north latitude, (b) superimposed with the calculated value at 40

degrees north latitude.
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Fig. 10: A diagram of a Chuseigi including the equation
of time. Calculations for 35 degrees north latitude.
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