THE DIVISION OF TIME IN THE HAN
DYNASTY AS SEEN IN THE WOODEN SLIPS

KAN LAO

In the study of the wooden slips which was published in 1960, I denoted
some ideas based on the records of the Han Dynasty and the research on the -
Han sun-dial by Professor Liu Fu (Zfg). Some seven years later I have made
a new revision of the edition contained in Chii-yen Han chien K'ao-cheng. An
article by Mr. Chen Meng-chia ([fiZ£%¢) entitled “A Reconstruction of the Han
Dynasty Calendar Based on the Han Slips” was published in K'ao-ku Hsio-pao,
nos. 1-2, 1965. Certainly he has the right of his presentation, particularly, since
he worked on the article for such a long time. But his basic thesis is that the
Han division of time was divided into eighteen units perday. I find it extremely
difficult to agree with his opinion In the following I would like to prove that

each day was divided into twelve units.

A. THE DECIMAL DIVISION, THE HUNDRED SECTION AND
THE FIVE DIVISIONS OF NIGHT

The oldest way of recording days was the chia-tzu (FFF) system, which
consited of a combination of two series of numbers, namely, t’ien-kan (X )and
ti-chih (M13); t’ien-kan was divided into ten units and ti-chih was divided into
twelve units. Matching odd with odd and even with even of the two series,
they formed sixty different combinations for naming the days. The original
hsiin (f]) system of the Yin-Shang civilization for naming days was the deceimal
system; the division into twelve units may have been borrowed from another
civilization. This basis may be used to explain the decimal division of a day and
the hundred section for the further division of a day.

In the fifth year of Chao-Kung (Duke Chao of the State of Lu) there was
a statement on the recording of time.! “The number of suns is ten, therefore
oneday contains ten hours, and it is identified as ten ranks (of state). The

King ranks first, lords rank second, ministers rank third. As for a day, noon

1. “Ch’un-ch’iu Tso-Chuan”, Shifi-san Ching Chu-su, Chilan 43. Yee-wen ed. pp. 743-44
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(H+ jih-chung] is the highest, dining time [ shih] is second and day-break
(H tan) is third.” During the day two divisions preceded noon. Thus two
other divisions must exist after noon. According to this method the divisions
of day time must be: (1) day-break (H. tan); (2) early dining time (£ shih);
(3) noon (HH jih-chung); (4) later dining time (£f pu); (5) dusk (& hun).
Hun was always the opposite of tan (dawn) according to the chapter Yiieh-
ling of Li Chi. (i872) ©

However, there was an explanation in the commentaiy of Tu Yi{i in Tso
Chuan. (J{5k787:) He said the ten divisions were identified as: (1) jih-chung
(A noon); (2) shih-shih (&K early dining time); (3) p’ing-tan (ZFH. day-
break); (4) chi-ming (%1 cock’s cry); (5) yeh-pan (%4> mid-night); (6) jen-
fing (A% man-settled); (7) huang-hun (¥& twilight); (8)jih-ju (H A sunset);
(j9) pu-shih (ff# later dining time); (10) jih-yi (AW sun-declined ). This
explanation seems to be plausible but there is a problem that was not indicates
by former scholars, and that is that there were only three divisions in the
interval between mid-night and noon, whereas there were five divisions in the
interval between noon and mid-nght. There would be no reason for the
ancients to use this unequal division.

Thus far Tu Yii’s idea is not a feasible one, and it must be changed into
the following; (1) jih-chung (noon); (2) shih-shih (early dining time); (3) tan-
shih or p’ing-tan (day-break); (4) jih-ch’u (HH sunrise); (5) chi-ming (cock’s
cry); (6) yeh-pan (mid-night); (7) jen-ting (man-settled); (8) jih-ju (sunset);
(9) hun:shih or huang-hun (twilight); (10) pu-shih (later dining time).

By this arrangement the divisions are dividen either from noon to mid-night
or from mid-night to noon. This leaves the problem of a different arrangement
from that of the twelve divisions of the Han Dynasty, which had also been
éntioned in the commentary of Tu Yii.! According to the order given in the
Tso Chuan, jih-ch’u (sunrise) must precede p’ing-tan (day-break), but from the
tecords of the Han and later periods, p’ing-tan follows jih-ch’u. In a similar
way, the order of the ancient huang-hun (twilight) and jih-ju (sunset) would
be reversed. Therefore, the order of hours for the Han Dynasty was: (1) yeh-
pan; (2) chi-ming; (3) p’ing-tan; (4) jih-ch’y; : (5) shih-shih; (6) yii-chung (g
EP) (7) jih chung; (8) jih-yih; (9) pu-shih; (10) jih-ju; (11) huang-hun; (12)

1. Tu Yii said: “The Yii- chung (F&H) and jih-ch’u (HHY) are not mcluded in the order”.
These two divisions were two extra hours of the Han Dynasty.
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jen-ting.

Even though the division of hours was changed in the Han Dynasty, the
farther division of hours was retained in the old way. Hence one day was not
only divided into twelve hours but it was also divided into one hundred sections,
which could not be evenly divided between the twelve hours.

The old system divided the day time into five parts. In a similar way the
nighttime should be divided into five parts. Although the record of Ch’un-ch’iu
times could not be found, the division of night in Han times followed the same
pattern.

The five divisions of night was called Five Nights, namely; (1) chia-yeh
(F#); (2) yiyeh (Z#); (3) ping-yeh (#%); (4) ting-yeh (T7); (5) wu-
yeh (JXK#). The name Five Nights was adopted from the name of t’ien-kan, or
the decimal system for the arrangement of days.

These five parts were in turn used for the guards both inside the palace
and outside of the frontier. Tsai Chih’s Han Yi (ZEEEERR)T said:

“In every palace, when the waterclock is finished the guards must start

after the drum is beaten and rest after the bell rings. They are in place

by the order of their credentials, when chia-yeh is finished they call on
yi-yeh and then the five changes.”

The five changes in Chinese is wu-keng, which was followed by many dynasties
and was preserved in some places under the Chinese Republic.

In the slips? the system of five night was also used. An important
example is: “A [beacon] fire [was seen] in yi-yeh [second section of night]; a
fire in ping-yeh [third section of nightJ; and a fire in ting-yeh [fourth section of
night].” In the Ham Shu we find the “tiao-tou® was beaten to warn each camp
at every section of the five nights.” It was to show the night guard at the

“Han Kuan Liu Chung”, Ss#-p# pi-yao, Chung-hua Book Co. Taipei.
. Slip no. 88 in the Documents. :
3. Tiao-tou (-J3}) was a pan made of bronze which was used for cooking by day and for a
warning gong at night.
4. It was said by Tu Chin (444 in the Biography of Hsi-yli (F8%) in Han Shu (pu-chu
chiian 96, p. 1678). The commentary of Yen Shih-Ku said: “A night contains five turns
(keng ), hence the pan must be taken in turn”. Cheug Hsiian’s commentary in the Ssi-
wu shih (FIfER) of Chou Li (shih-san-ching chu-su, Chou Li Chuan 36, p. 549) said: “Nignt
time means the order of hours at night like the present chia (B to wu (JX)”. Shuai-Keng
() was a Han official according to Yen Shih Ku’s commentary in “Han Shn Pai-Euan
Piuo” (Han Shi Pu-Chu, Chiian 19, p. 807). His duty was to attend the waterclock in the
palace Shuai means to lead and Keng means the turn. From the meaning of the title,
“Keng” at night was quite important, therefore the system of five sections of night was
retained in Han and preserved through some two thonsand years.

LA
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northern and western borders

We find the materials for the five-nights through the Wei and Chin
Dynasties, but by the end of the Northern and Southern Dynasties people knew
the five turns only with ignorance of its origin. As Yen Chih-tui’s Yen-shih
Chia-hstin (BREEIN?T said:

“Someone asks me what is the meaning of five-turns [wu-keng] in one

night. I explained in the following way: ‘During the Han and Wei periods

it included chia-yeh, yi-yeh, ping-yeh, ting-yeh and ping-yeh. Sometimes
it was called Ku [ drum], as yi-ku, erh-ku, san-ku,ssu-ku and wu-ku, or
sometimes Keng [B turn), as yi-keng, erh-keng, san-keng, ssu-keng and
wu-keng. Every one of these names was divided into five sections [because
there are five variations for each of the turns in direction which are pointed
out by the tail of the Dipper). Suppose the first moon is to the yin (%

nee) and the Dipper’s tail is pointing to yin [nee] in the evening sky (8

O’clock]). When day breaks [about 4 0’clock], it points to wu [4 south].

From yin to wu there are five turns [yin (&), nee; mao (JJ). cast; chen

(E), see; ssu (E)), sse and wu (4-), south). Even when the night is

longer in the winter and shorter in the summer, the directions which the

Dipper’s tail (3-fi) points out will not be more than six nor less than four.

The number of sections is always five. Keng means ‘in turn, therefore the

sections of night are called five keng.”

Here the explanation of the five keng or five turns is quite clear. However,
it was based on a theory of later development-the duo-decimal system of twelve
divisions-used to explain the old decimal system of ten divisions.

Under the decimal system, one hundred units (%] k’e) were divided equally
among the ten hours (I shih), as in T'so-chuan. But in Han times, twelve
hours were used under the duo-decimal system, indicating a difficulty in
distributing the hundred ke equally.

The only method was to attribute to every hour (shih) eight and one-third
ke. It was rendered thus:

First hour: beginning on the line and ending 1/; the distance from the last
line (11 PM~1 AM.)

Second hour: beginning 2{; the distance from the-limit and ending 2{; the
distance from the last line. (1 A.M~3 A.M.)

1. Yen-shik Chia-hsiin, chiian 17, p. 88. Shih-chieh Book Co.
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Third hour: beginning /; the distance from the limit and ending on the line
(3 AM~5 AM,).

Fourth hour: beginning on the line (5 A.M.-7 A.M.).

Fifth hour: beginning 1/; the distance from the limit. (7 A.M.-9 A.M.)

Sixth hour: beginning ?/; the distance from the limit and ending on the
limit line. (9 A.M.-11 A.M.)

Seventh hour: beginning from the limit line. (11 A.M.-1 P.M.)

Eighth hour: beginning from 1[4 the distance to the limit line. (1 P.M.—3 P.M.)

Ninth hour: beginning from 2/, the distance to the limit line and ending on
the limit line. (3 P.M.-5 P.M.)

Tenth hour: beginning from the limit line. (5 P.M.—7 P.M.)

Eleventh hour: beginning from 1/, the distance to the limit line. (7 PM.-9
P.M.)

Twelvth hour: beginning from 2/, the distance to the limit line and ending
on the limit line. (9 P.M.~11 P.M.)

In Han times, time was not kept so exactly. K’e was the smallest unit for
daily use. Thus the surplus /s at the end of the first hour, the surplus 1/, at
the beginning and the end of the second hour and the surplus of 1!/, at the
beginnnig of the third hour (and the surpluses of the other hours) would be
considered as the secondardy k’e to the next k’e. From the record of the Han
Slips, the ordinal number for k’e is not more than seventh.!

This method of distribution was too complex and impractical, therefoe the
scholars attempted to change to the one hundred and twenty k’e to adopt it to
the duo-decimal system of hours. This first change was in 5 B. C. and the
second was in 9 A.D. The former was ordered by the usurper Wang Mang, but
was invalid at the fall of the usurped dynasty fourteen years later. According
to “T’ien-wen Chih” (Record of Astronomy) in Swui shu(f§2)2, Emperor Liang
Wu-ti (ZR7) had changed the system from 100 k’e to 96 k’e. Unfortunately
it was not used under the unification of the Sui Dynasty.

The system of one hundred sections was described in the Wu-tai Hui-yao:
“In the fourth year of Tien-fu ((Kji§) of Later Chin ( : &), Ssu-tien Chien (An

1. In Chii-yen Han-chien K’ao-cheng, p. 68, the pa-feng(eighth feng or eighth ke)was recorded,
but from a review of,the original photograph of slips numbered 317. 27 and 56. 41 the
Character Pa (eight or eighth) is unclear. Therefore there may be no eighth K’e in every
hour. However, in the Han time there were no independent k’¢, between two hours as
that Sung calender did. of. Chit-yen Han-chien Kao-cheng Pu-cheng BIHP. vol. 14, pp. 236-237.

2. The records of the institutions in Sui Sku refer to the dynasties from Chin to Sui.
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official of Astronomy supersision) memorialized to the throne about the Book
of the waterclock: ‘Every day is divided into one hundred k’e, distributed among
twelve shih (hours). Every hour contains eight and one-third k’e. Every k’e
contains eighty-one fen [4; minutes)!. One hour contains eight k’e and twenty
fen.”” This was a later development of the tenth century. There was no

change in the seconds of the k’e system.

Up until the Catholic fathers reached China at the end of the Ming Dynasty
the new system of ninety-six k’e per day was advocated. But it was only
during the Ch’ing Dynasty? that it was first used. In the ninth year of K’ang-
hsi(1671)the western theory was proved by the testimony of Father Ferdinandus
Verbiest, and the 96 k’e system became popular. But the one hundred section
system had been used intermittently for two thousand years during which time
the duo-decimal system appeared.

This new system of 96 k’e is a combination of the old Chinese system and
the western system, in which one shih contains eight k’e. In other words a k’e
is fifteen minutes or a quarter of an hours. By this way minutes and seconds
are easily adapted under the k’e. Even now, in modern Chinese, one hour
(formerly hsiuo-shih or small shih) or one shih contains four k’e, which may

be traced to its development during Han times.

B. THE DUO-DECIMAL DIVISION OF HOURS IN HAN TIMES

In the previous chapter, the decimal (K t’ien-kan) and the duo-decimal
divisions (#137 ti-chih) were apparently derived from two different systems.
They had been combined for use and traced to the Shang Dynasty, but each

one may have been used separately.

This contradiction clearly appeared in the system of timely record. Even
though the ten divisions was used in Ch’un-ch’iu times, the tendency towards
the use of twelve divisions increased and became dominant in the Han Dynasty.
It may have originated in the warring states period. There is no question that

the standard measurement during Han was the system of twelve hours in a day.

From the Chii-yen slips come the following examples refering to the division

of one day:

1. In Han times fen and k’e were the same thing. This was a new development of the
T’ang Dynasty, influenced by the theory of India and indirectly by Greeks.
2. “Shih-hsien Chik” (Record of Calendar) in Ch'ing Shik-Kao.
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yeh-pan [mid-night].t

yeh-pan chin-shih [the end of yeh-pan, or the end of the division of
yeh-pan].2

yeh-ta-pan san-fen [the second part of yeh-pan passed three fen].3
yeh-shao-pan [the first part of yeh-pan].4

yeh-ta-pan [the second part of yeh-pan).5

yeh-hsiao-pan [hsiao=shao, the first part of yeh-pan]).t

yeh-pan [mid-night).”

yeh-shih-shih [night lunch-time):-syeh kuo-pan [night passed half].
yeh-kuo-pan [night passed half].?

- yeh-shih-shih [night lunch-time].??

@

()

yeh-shih [night lunch].1t

Chi-ming [cock’s cry]

chi-chien-ming [the beginning of the cock’s cryj.i?
chi-ming [cock’s cry]!?

chi-fu-ming [cock’s second cry].14

chi-ming [cock’s cry].ts

chi-ming [cock’s cry].t?

Ping-tan [day-break)

1. There are some variations of yeh-pan because on each side of mid-night there were two
days referred to. In the slips yeh-hsiao-pan or yeh shao-pan might be related to the first
day of the first half of yeh-pan, in which night had not passed half; and yeh-ta-pan might
be related to the second day or the second half of yeh-pan,in which night had passed than
half. Yeh-shih-shih (night lunch time) was indicated while people ate. Becanse there
were only two lunch times in one day, one who watched at night must have a time for
lunch and the lunch-time was more suitable at the first halt of yeh-pan, for the interral
from the second lunch to yeh-pan. was the same length as that from the first lunch to the

second lunch

e
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. Slip

Slip
Slip
Slip
Slip

. Slip
. Slip
. Slip.
. Slip
. Slip
. Slip
. Slip
. Slip
. Slip

no.
no.
no.
no.
no.
no.
no.
no.

no.

no.
no.
no.
no.
no.
no.

503.5 in Documents. H(Chii-yen an-chien K’ao-cheng, pp. 30-33)
185.3 in Ibid.
224.23 in Ibid.
817.27 in Ibid.
270.2 in Ibid.
180.8 in Ibid.
565.4 in Ibid.
523.24 in Ibid.
184.24 in Ibid.
188.21 in Ihid.
503.5 in Ibid.
161.2 in Ibid.
193.11 in Ibid.
82.1 in Ibid.
157.14 in Ibid.
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10

11.
12.
13.
14.

15

16.
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()
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(6)

(7)

. Slip no

Slip no

Slip no. 148.12 in Ibid.

Slip no

Slip no. 502 .1 in Ibid.

Slip no.
Slip no

. Slip no
. Slip no

ping-tan 1
ping-tan 2
ping-tan 3

ping-ming [day-light).4

jih-ch’u [sunrise]

jih-ch’u 5
jih-ch’u 6
jih-ch’u 7

shih-shih [lunch-time] or tsao-shih[early lunch]
shih (lunch}.8

tsao-shih [early lunchl] and shih-shih [lunch-time].?
tsao-shih chin [end of early lunch].1

shih [lunch].1t

tsao-shih [early lunch}.!2

shih-shih (lunch time]).13

tung-chung [east to noon]

jih-tung-chung [sun rises east to noon.14

jih-tung-chung shih [the time of sun-rise east to noon].15

jih-chung. [(noon]

chung-shih [noon time].16

jih-kuo-chung-shih [sun passed noon].l7

jih chung shih [sun at noon].18

522.8 in Ibid.
. 185.3 in Ibid.

. 127.25 in Ibid.

170.4 in Ibid.
. 817.1 in Ibid.
. 506.6 in Ibid
. 506.2 in Ibid.

Shih-shih was divided into two parts-tsao-shih and shih-shih. It was

the same in Huang-ti Nei-ching Su-wen. where shih-shih was given as two terms-tsao-shih
and yen-shih.

Slip no.

Slip no

Slip no.
Slip no.
Slip no.

1704 in 7bid.
239.34 in Ibid
817.27 in Ibid.
56.57 in Ibid.
506.6 in 1bid.

Supplementary Slip no. 16 in Ibid.

Slip no.

484.18 in Ibid.

17.18. Slip no. 523.24 in Ibid. jih-kuo-chung shih meant the time just past noon, thus differing,
from jih-hsi chung shih, which meant the sun had declined to west of center.
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jih chung shih [sun at noon].!

jih tieh [sun declines]

jih-hsi chung-shih [sun passed west from noon]).?
jih-hsi chung-shih [sun passed west from noon].3
jih tieh chung shih (sun declines from noon].
jeh tieh [sun declines].’

hsia-pu [later lunch]

hsia-pu shih [later lunch time]S.

jih-pu shih (later lunch-time during the day).”
hsia-pu [later lunch}.®

hsia-pu [later lunch].?

hsia-pu [later lanch].*°

hsia-pu [later lunch].*!

hsia-pu [later lunch}.!2

jih-ju (sunset]

jih-ju shih [sunset time].!3

jih-ju-shih [sunset time].14

jih-ju (sun set].!s

@) E hun-shih or huang-hun [twilight]

hun-shih [twilight].1¢
jih hun-shih [sun at twilight].)7
hun-shih [twilight).18

© 0N O U WO ‘

. Slip no. 143.12 in Ibid
. Slip no 187.23 in Ibid.
Supplementary Slip nos. 126.40 and 3325 in Ibid-
. Slip no. 182.17 in Ibid.
. Slip no. 56.41 in Ibid.
. Slip nos. 506.16 and506.17 in Ibid.
. Slip no.
. Slip no.
. Slip no.
10.% Slip no.
11.% Slip no.
12. Slip no.
13. Slip no.
14. Slip no.
15.7 Slip no.
16. Slip no.
17. Slip no.
18. Slip no.

288.80 in Ibid.
212.2 in Ibid.
182.17 in Ibid.
229.34 in Ibid.
157.14 in Ibid
8.22 in Ibid.

495.19 in Ibid.
383.99 in Ibid.
161.16 in Ibid.
505.6 in Ibid.
506.19 in Ibid
502.3 in Ibid.

— 359 —



Thf?_ADiX,ifi,oE_?f Time in the Han Dynasty as Seen in the Wooden Slips

yeh hun-shih [evening twilight).t

hun-shih[twilight).2

huang hun-shih [twilight].3
(29 jen-ting (humans settled)
jen-ting shih (humans settled time].4

jen-ting [humans settled).5
Looking at the above records, there are clearly twelve divisions the same as

those applied for the last two thousand years.
From Wang Chung’s Lun-hengS, Huang-ti Nei~ching Su-uen (% FEES
fid) 7 and the T’ang Folk songs from Tum-huvng Chui-so S 1EiEH5 8 the order

of time will be arranged as follows:

Han slips
yeh-pan (784R)
chi-ming (%)
ping-tan (F~H)
jth-ch’'u (HH)
shih-shih (£ FF)
tung-chung ()
jih-chung (HHh)
jih-tieh (H @)
hsia-p’u (F4H)
jih-ju (A A)

. hun-shih (&)
12.  jen-ting (A%E)

2R NI O LN

P
=t D

Lun-heng T’ang Folk songs
yeh-pan (F4R) yeh-pan tzu (H4TF)
chi-ming (ZfIE) chi-ming chou (ZEE )
ping tan yin(ZFH) ping-tan yin (FHE)
jih-ch’u mao( H HJP) jih-ch’n mao (HHIN)
tsao-shih (B£&) shih-shih chen (&:E)
yen-shih (E£) yii-chung ssu (JEHT)
jih-chung (HH) cheng-nan wu (IEF54F)

jith-tieh (H#E) jih-tieh wei (HPE:R)
hsia-p’u(yen-pu)("F&f)p’u-shih shen (Hfi5ER)
jih-ju (HA) jih-ju yo (HAH)
huang-hun (&) huang-hun hsii (FFER)
jen-ting (AZE) jen-ting hai (AE%)

The terms from Han to T’ang are the same. The problems are (1) How

the terms originated and (2) How the coincidence with ti-chih (i.e., tsu, chou,

yin, mao,)began. ?

Turning to the first problem, we find that five of the twelve terms appeared

in the T'so chuan, which means that the terms had been created when the

. Slip no. 505.22 in Ibid.
. Slip no. 495.28 in Ibid.
. Slip no. 185.25 in Ibid.
. Slip no. 505.19 in Ibid.
. Slip no. 484.18 in Ibid.

SN o by |

Lun-heng, Chien-shih pien, Shih-Chieh Book Co., Taipei 1955, p. 2 81.

(=]

. Huang-t{ Nei-Ching su-wen, Chiian 4.22 and 65.

7. Liu Fu. Tun-hunang Chiw-so, Chiian 85. Acadimia Sinica, peking.
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decimal system was in use. Hence the terms for time were used at the beginning
of Han and were recorded in th Sk chi (HE8) :

“K’ang Hsiang attacked Han from Hsiao in the morning. When he went

to Peng Chen he beat down the Han troops at jih-chung.”®

“The King entertained soldiers and met on the battlefield at tan.”’2

“The later first year, fifth moon, ping-hsii, the earth quaked; at tsao-shih

the earthquaked again.”® ‘you, boy, can be taught,” he said. After five

days come here at ping-ming. [chang] Liang was astonished, but kneeled
and said, ‘yes’. Five days later, at p’ing-ming, the old man come before

Liang arrived, saying, ‘why would [you] ge so late, come earlier in another

five days.” On that very day Liang came at chi-ming, but the senier was

still there. He Ordered Liang to come earlier in another five days. Liang
came there at yeh-pan and the old man succeeded. After a while he gave

Liang a bundle of books, saying.” Be a tutor of the real king with them.

“Han Hsin reached the Chin-hsing pass. He started on his march at yeh-pan.

At ping-tan he went from that pass with the banner and drum of the chief

general.”®

In the above, yeh-pan, chi-ming, p’ing-ming (ping-tan) and tsao-shih were
the same as that of the slips. Particularly according to the story of Chang
Liang;® the three divisions—jih-pan, chi-ming, p’ing-ming-were connected, which
showed that the divisions were unchanged from the beginning of the Han
Dynasty. In other words, the duo-decimal system had existed at the beginning
of the second century.

Of course there was the other system in the “I’ien-wen Pien” (K3f5) of
Huai-Nan Tzu (Y F) 7 which divided the day into fifteen divisions instead of the
popular nine divisions. The fifteen divisions are: chen-ming (jih-ch’u), fei-ming
(new), tan-ming (p’ing-tan), tsao-shih, yen-shih (both taken from shih-shih),
yii-chung (yi chung or tung-chung), cheng-chung (jih-chung), hsiao-chien
(new), pu-shih (pu-shih or hsia-pu), ta-chien, ta-ch’ung, hsia-ch’ung (all three
were taken from jih-tieh), hsiian-chii (jih-jn), huang-hun (huang hun or hun-

Shilk Chi, Chiian 7, Yee-wen Book Co., p. 153.

Ibid,, Chiian 8, p. 169.

Ibid., Chiian 11, p. 205.

Shik Chi, Chiian 55, pp. 812-13.

Ibid., Chiian 92, p. 1060.

. It was perhaps not a trne story, but it was told before the time of Ssu-ma Ch’ien.
. Huai-Nan-Tru, Chiian 3, Shih-chieh Book-Co. Taipei, 1955, p. 44

N o O o po
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hih), ting-hun (new). These divisions were from the Hua;-Nan Tzu only;
they were not used by the Han astronomer. Therefore we do not consider
them as belonging to a practical system.

The division of time into twelve units was fixed at the beginning of the
Former Han Dynasty. Naturally these were easily attributed to the twelve
ti-chih. But at the end of the Former Han, the time was called “chia” (jn)
(to add) to some of the ti-chih, such as, “jin chia mao” or “jih chia shen”,
etc., and not “mao shih” or “shen shih”. It means a position referring to that
day and not the name of a position which was also the name of the time.

A combination of ti-chih and the time division may be traced to the astro—
logist Yi Feng (ZZ%) in his biography in Han shu' “In the second year of
Ch’u-yiian of Ch’eng-ti(48 B. C.], he was called to court. Then he memorialized
to the throne, saying that ‘the day Kuei-wei (Z%3k) of the First Moon 2 [the
day plus shen)? there was a tornado from the south-west:----- . It indicated
that some wicked servants were by the side of the ruler.’ One year later, in
the third year of Ch’u-yiian of the Fourth moon, on the day yi-wei pai-hao kuan
(White Crane Hall] of Wu-ti’s tomb was burned. Feng memorialized again,
saying, ‘the Pai-hao Kuan was burned in the Fourth moon on the day yi-wei,
and the time was the day plus mao, your servant had confidence in his theory.”

This was the first time that the duo-decimal divisions of the day had been
combined with the “plus” of the ti-chih, and it must have been created by Yi
Feng, an eminent confucian astrologist. Hence that method may be very easily
accepted by other scholars.

“Seventeen years later, in the third year of chien-shih [30 B.C.] in the reign
of Ch’eng-ti, on the first day wu-shen of the T'welfth moon, the sun was eclipsed

> as quoted from the memorial of Tu ch’in4 In a

at the time of ‘plus wei’’
similar case, “in the second year of Chien-p’ing under Ai-ti [6 B.C.] the sun was
eclipsed on the First day of the Fourth moon. Li ch’in memorialized to the th-
rone, saying that ‘the time was day plus ch’en’.” Both of these showed that
the combination of time with ti-chih had been gradually acepted.

The San-t'ung Li ( =Z#fE calendar of the Three Dynasties), which was a

1. Han Shu, Chiian 75, p. 1401-1404,

2. According to the Commentary, Kuei-wei was the twenty-second day, becanse there was no
Kuei-wei in the First moon of the first year of Chu-Yiian.

3. In the text it was “jih chia shen”, which means the day plus shen. It indicates the ninth
time division and is identified as “hsia-pu”.

4. Han Shu, “wu-hsing chih”, Chiian 27, p. 655. Yee Wen edition.
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new creation of a systematic calendar by Liu Hsin at the end of the Former
Han Dynasty, as quoted by Pan Ku in the “Lu-li chih” (#ERE) of Han shu,
did not give any significance to the combination of time and ti-chih.!  This
means that Liw’s calendar was based on the traditional pattern without the ti-
chih combination of hour-divisions. He by nomeans opposod the latter system. In
fact he was the designer of the cultural institutions of the usurper Wang Mang,
whose order of the reform of the calendar was based on the ti-chih combination
system. :

Nine A. D. was the first year of Shih-chien-kuo of Wang Mang, (E£ZF) the
date in which he changed the Han Calendar system into his own system.? He
changed the Twelfth moon of the former year into the First moon of the new
year (to use the moon of chou as the beginning of the year) and changed chi-
ming (the second division of a day) to the chou hour. These reforms showed
that Wang considered the “earth-virtue” to be his lucky element, and the ti-chih
chou was one representative order of the earth. under that arrangement ch’ou
(F) was not ouly a “plus-number” to chi-ming but it was also chi-ming itself.
It would be the first time that this trend was used-tzu-shih, (FM) ch’ou-shih,
(F:F3) yin-shih, (§#F) etc. For yeh-pan, chi-ming, ping-tan, etc.

Comparing the “Wu-hsing Chih” (Ff77&) of Han Shu (#2) and that of
How Han Shu, (%3E%) there is a great difference. In the Han Shu? jih-
chung, pu-shih and hsia-pu were used for recording time in the reign of Han
Wu-ti, whereas in How Han Shu, shih-jih chia-mao (HrHnyp day time plus
mao), which means jih-ch’u (the fourth hour) is used for recording time in
the reign of Hou Han Kuang-wu-ti.

Wang Ch’ung’s Lun Hung (Guf) was completed in the second year of Ch
ang Ho (88 A.D.) (the reign title of Chang-ti). It was later than the time of
Chien Wu. He said in “Lan-shih pien” (GH:#) ‘of his book’.#” “One day is

1. Chen Meng-chia guoted the beginnings of heaven, earth and man as they were related to
the order of ti-chih. He considered they were the time of day, but the evidence is very
weak. This is because they were the applications of ti-chih extended from its use for days
to months to years, etc., and finally to the universe as a whole, which would not be referring
to the divisions of a day.

2. “Biography of Wang Mang”, Han Shwu Pu-Chu, Chiian 99, p. 1728.

3. “Wu-hsing Chih”, Han-Shu Pu-Chu, Chiian 27, p. 654 gives the first Year of Yiian-Kuang
and the fourth Year of Cheng-ho of Han Wu-ti, Hox Han Shu Chi Chieh, Chiian 18,
«Wu-hsing Chih”, p. 1215 Gives the Seventh Year of Chien-wu of Han Kuang-wu-ti in the
Commentary quoted in Ku-chin chu.

4 ILun Heng, “Chien Shih Pien”, p. 281. Shih-Chieh Book Co.

—363 —



The Division of Time in the Han Dynasty as Seen in the Wooden Slips

divided into twelve shih [ hours J, namely, ping-tan yin, jih-chu mao, etc.
Twelve moons are ‘set-up’ as yin, mao, etc. They are the same as that of
the ‘hour-plus’.” It is clear that the term “plus-hour” had become very popular
by the beginning of the Latter Han Dynasty.

To name an hour with ti-chih as chia-shih (/i plus-hour) was too awk—
ward. Men preferred to use ti-chih for shih directly. Hence in the Chin Dyn-
asty (third century) this direct method was used. In the Chin Slip from Lop
Nor the following is recorded:! ”The meeting will be on the twenty-fourth
day of this month at mao-shih. According to the in formation this letler arri-
ved at shen-shih.”

Mao shih had been called jih-ch’u and shen-shih had been called hsia-pu in
the Han Dynasty. But in that time it was changed for the purpose of simplicity,
and it has been followed through more than two thousand years to the present
day.

C. SUNDIAL AND WATERCLOCK

The beginning of a day, except when Wang Mang changed from chi-ming
for a short time, in the Han period and the following dynesties began at the
center of yeh-pan, that is the day always starts from zero o’clock on the twen—
ty-four hour clock.

There was no reliable evidence for the beginning of a day before the cal-
endar reform of Tai ch'u (k%) 104 B.C.). During Tai-ch’u, however, it was
standardized and continued for many centuries, that is, the day began from the
center of mid-night. In the “Li-shu” (BZ) of Shik Chi2 the first year of
Tai-ch’u was said to be a standard year because the winter solstice was at the
center of midnight and that day was chia-tzu (FFF the first day of the sexage—
nary cycle).

The difference between the Former and Later Han dwnasties was that the
system of time division was more refined in the Later Han. Accoring to the

slips, the “fen” is the smallest unit and is identified as “k’¢”. But from the

1. Lin Shan Chin-chier, Chiian 2, Pu-shu No. 29, pg. 8.

2. Shih Chi, chiian 26, pg 499, Yee-wen ed, —According to Huan T’an’s Hsin Lun (IESE%ER)
from Yen Ko-chiin (fZAl#) : Ch’lian Hou-Han Wen ( 2f%E{%) ; Chiian 15, pg. 2. Shih-
chieh Book Co. ed, Taipei), the beginning of a system of the Calender was always
based on the winter selistice in the mid-night of the day Chia-txzil, In the Lii-li Chih of
Sstima Piao’s Hsii Han Shu (pg. 1103, Yee Wen ed ), it is said that the day of a system
of calender would be beginning from yek-pan ¢zi. Hence the mid-night or yeh-pan as the
order of ti-chih in tzll area is alwaysthe beginning of a day and the beginning of a year
and even a system of a calender.
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“Lii-li chih” of Hou Han Shu! a fen is one-tenth of a “K’e¢”. Thus the term
fen has different meanings at different periods in history.

The system of the Former Han was seen in the pieces of Han Chiu-yi,2
and that of the Later Han was seen in the Lii-li Chih. They may be compared
in the following manner:

Time of Year K’e of Day K’e of Night
Winter Solstice {F i ' A o
L. Han 45 55

SRR % - 46 S
eginning of Spring L Tlan 48.6 51.4

G k& F. Han 62 38
eginning o ummer{ L. Han 62.4 37.6

F. Han 65 4B

Summer Solstice
L. Han 65 35
F. Han 62 58

L. Han 62.3 377
F. Han 46(?) 54(?)
L. Han 48.2 51.8

This means that one-tenth of a k’e was seen from the water clock during the

Beginning of Autumn{

Beginning of Winter {

Later Han Dynasty.

But this so-called day or night was a standard issued by the government for
the purpose of changing water twice a day, of course the Chinese territory of
that time was an area between twenty and fifty degrees latitude. Thus it was
impossible to use the same standard for day and night uniformly. At any rate,
it would have been rather crude to use it in the northern border area.

The water clock of the Han Dynasty cannot be traced through archaeological
means. It is only based on pottery bottle with a pottery basin. Under the
bottom of the bottle a small hole was drilled for the purpose of allowing water
to drip through. Along the wall of the pottery basin marks must be carved to
indicate k’e or minutes. However there were the records of the design of the
T’ang and the Sung dynasties; they were the sets containing some boxes to make
sets of waterclocks. They were probably used in the imperial palace to show

the complex decoration in which the significance of the astrologers was seen.

1. Howm Han Shn Chi-chiel, chiian 3 of Chih, pg. 1108, Yee-wen ed.
2. Han Chin-yi meuns the old system of the Han Dynasty. Han-Kuan Liu-Chung, Ssi-pu
Pi-yao, Chung-hua Book Co. Han-Chia-yi Pu-yi, Chilan 2, pg. 1
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But for daily use at the frontier, simple and practical ones were required, not
complex.

In every offfice, whether at the frontier or inland, there were one set of
waterclocks, one for day and one for night. In the wooden slips and in the
“Lii-li chih” of Hou Han Shu chou-lou (ZEjF day waterclock) and jih-lou (%
J night waterclock) were differentiated as one set of time according to the
seasons. When day began night ended, and when night began day ended. It
means that one set of waterclocks were changed in turn everywhere.

The sun-dials of Han had been discorceed, although no more waterclocks
are found. The three dials can be based, for purposes of comparison, on the
time units of Han. One was owned by Tuan Fang (#7J7), as recorded in T @o-
tsai TS ang-shih chi (FAERAE)L (and now is in the Historical Museum of
Peking), another was owned by Chou chin (& #£), and recorded in Chii-chen
Tsao-tang Han-chin Shih-yin ( JFEEREZHE )2 and finally, the third is
owned by the Toranto Museum of Canada, and was photographed by Liu Fu
(Z78) for his article entitled “The Sun-Dials of Western Han” in the Bulletin
of Chinese Studies of Peking University. 3

The sun-dial, according to its spaces, may be divided into one hundred
degrees. But only Sixty-nine degrees (or k’e) are shown by inscriptions of
lines and marked with numbers. That dial may be used in Ai-hun city in
Helungchiang in the summer solstice, as described by Professor Liu Fu In
many places on the Chinese mainland, many k’e are not required even in the
Summer.

The pole in the center of a dial must be adjusted on an angle according
to the latitude of the position in question 4, and the main central line must
point north. A stick is then erected at its center, the shadow of which shows
the time on a given degree around the circle. In the following are the times 5

referring to the numbers of the circle:

1. T°ao-chai T'sang-shih Chi Chiian 1. pg. 8-8.

Chu-chen TS ao-t’ang Han-Chin Shil Yin, pg. 2.

8. Peking University: Kuo-hsio Chi-K’an. Vol. 8, No. 4 (1982) 573-610, and Joseph Needham:
““Science and civilization in China” Vol. 4, pp. 261-298.

4 It might be by the way of adjusting the inclination of the central pole in the sundial.
That- pole was controled by four ropes at the four corners of the dial.

5. Here it indicated the central time in Chinese way as mao-cheng (JJIE) which meant mao
had passed a half, and wu-cheng (4IE) meant wu had passed a half. Since mao began at
5 A. M. and endded at 7 A. M, the 6 A. M. was called mao-cheng. In similar way the 12
O’clock noon was called wu-cheng.

— 366 —

po



’Fhi Division of;ltime‘ in the Han Dynasty as Seen in the Wooden Slips

Time Nusber
ping-tan (yin, 4 A.M.) 11,
jih-ch’u (mao, 6 A.M.) 10
tsao-shih (ch’en, 8A.M.) 181/,
tun-chung (ssu, 10 A.M.) 261/,
jih-chung (wu, 12 noon) 35
jih-yi (wei, 2 P.M) 431/,
hsia-pu (sheng, 4 P.M.) 551/,
jih-ju (yu* 6 P.M.) 60
huang-hun (hsii, 8 P.M.) 681/,

The use of the sun-dial was limited to the day-light hours and good
weather. It should be accompanied by the waterclock which was the main
recorder of time in the palace, office and watch-tower. The dial was used to
adjust the accuracy of the waterclock. Since the waterclock was so fragile,
none remain today. The method of recording time must be found from the
inscriptions on the dial and compared with the information from books and
slips. Howerer it is very clear that there may be some later developments,
such as the application of the term “ti-chih” to the name of the time. The main

duo-decimal system still remained through the various dynasties.

PS. Many thanks are due to Mr. Walter Switkin for his help in the work

of this article.
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(1) Han Sun-dial from Suiylian
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