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Astral Sciences in Early Imperial China
Translations with Original Chinese

Daniel Patrick Morgan

Introduction
Mencius 71, IVB.26

W E: [RTZEMEW, AmE R, 8 DA A BriEit
B, AR W B2 AT, RICERE R, B2AT
KA, ATHPT RS, W IRMT S, AR RR . R
m, BRZEM, HRHMH, TRZHZ, rALmEtd. |
Mencius said, ‘All discussion of the nature [of things] in the world-
below-heaven comes down to precedence/reason (gu), and nothing
else. Fundamental to precedent-reasoning (gu) is the sharp/smoothness
[with which it cuts]. What is detestable about philosophers is their
chiselling their way through (to their preferred conclusions). If
philosophers could simply act as Yu did in guiding the [flood] waters,
then there would be nothing to detest of them: Yu guided the water by
simply conducting it where it was wont to go without imposition; if
philosophers too could act without imposition, then great indeed
would their philosophy be. Whatever the heights of the heavens and
the distance of the stars, if one seeks out former instances (gu), then
one can render the solstices of a thousand years without stirring from
one’s seat’.
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Chapter 1
Zhouyi zhushu J& 5% 5, 8.166b:

mE UMK Z RN, MRS AKR, RIEER L, B ER
O, B w, THGES, EEGEY, R ahfE/\E, DLdE
W27, DISEYIZIE.

In antiquity, when [Fu]xi reigned as king over the subcelestial realm,
[he] looked up and observed (guan) the signs (xiang) in heaven, [he]
looked down and observed the principles (fa) of earth, and [he]
observed the patterns (wen) of birds and beasts and [their] suitabilities
with the earth. [He] took what was near at hand from himself, [he]
took what was far away from things, and from this [he] invented
(shizuo) the eight trigrams to enter into connection with the virtue of
the light of the spirits and to categorise the circumstances of the
myriad things.*

Han shu ¥ 3, 21A.973:

Bk bR, EIRREIEG R EE AR, KIERE R, AR =
ALEE, ERUEE,  TMPEeRITEIR, LU, HIRKTT. FEREE,
BA%, R, WEH:

The origin of li numbers lies in high [antiquity]. Tradition states that
[Thearch] Zhuanxu commanded Chong, the Rector of the South, to
administer Heaven, and Li, the Rector of Fire, to administer Earth.
Afterwards, the Sanmiao [tribes] corrupted their virtue, and both
offices were abandoned. [As a result,] the intercalary remainder got
out of order, the meng-zou [correspondence] was quashed into
extinction, and the Regulators went in the wrong direction. [Sage King]
Yao re-educated Chong and Li’s descendants that they might inherit
their patrimony. Thus do the Documents say:

[Jhdedk. M, SERR, BRAARR, HuRE. | K=
HANUAENH, CEAENRRRE, REAE, RIESE. |
‘And so [Yao] charged Xiand He: “In reverent accordance with
prodigious heaven, [thou shalt] li and xiang the sun, moon and stars
and respectfully grant human seasons/time ... The agricultural year
(sui) has three hundred, sixty and six days, [so] fix the four seasons
and complete the agricultural year by means of intercalary month.
Earnestly regulate [all the] officials, and all [thy] many achievements

9 9

shall be resplendent”.

HABRURGEE: [ GWsE, RZBBAE@S. | 150 ar . |
Afterwards, [Yao] transferred [the throne] to Shun in kind, saying ‘Oh,
thou, Shun! The li numbers of heaven rest in thy person’, and ‘so too

did Shun command Yu [the Great] in kind’.?

BN EHET, BTEKELE, mLLUEE. AR,
BRSNS, BUEBAL, MR, NAFRSR, PARERIE.

When King Wu of Zhou (r. 1049/45-1043 BCE) called on Jizi, Jizi
spoke of the great method in nine chapters and illuminated li method

L Tr. modified from Wilhelm (1967, 328-29).

2 Shangshu zhushu, 2.21a.

® Analects XX.1; tr. modified from Lau (2000, 201). Here the Book of Documents
‘Dayu mo’ chapter reads: ‘We luxuriate in thy virtue and esteem thy great
achievements; the li numbers of heaven rest in thy person, and thou shalt eventually
ascend [to the throne] of the great sovereign’ (Shangshu zhushu, 4.55b).
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[via] the five regulators (year, moon, day, stars and numbers).* Thus,
of all those since the Yin (?—1045 BCE) and [Western] Zhou (1045-
771 BCE) who have founded patrimony and initiated reform — all of
them rectified the li regulators (ji) and conformed the colour of court
costume to [the li], obeying the gi of the times in response to the dao
of heaven.

=REER, TR, LEEL, AT RO, BEFIK, )
Hprsd, AW, wia. B, R, AARE. BREERE, FHK
gli%%&,%@ﬁi%,ﬁﬁuﬁﬁﬁ%,ﬁu+H%E,

After the Three Dynasties (Xia, Yin-Shang and Zhou) had disappeared,
and at the end of the Five Earls (770-481 BCE), the Clerk’s Office
(shiguan) lost its regulation/discipline (ji), and the disciples of its
hereditary practitioners were dispersed, some to the Yi and Di [tribes],
which is why their records [leave us with] the Yellow Emperor,
Zhuanxu, Xia, Yin, Zhou and Lu li (the ‘six ancient 1i°).> In the tumult
of the Warring States (480-221BCE), the Qin [managed to]
consolidate the word-under-heaven but not pacify it. [The Qin Empire,]
for its part, rather pushed the five conquests [theory], believing
themselves to have obtained the virtue of water, and so took month X
as the first [month of the civil calendar] and promoted the colour black.

Hou Han shu 1472, zhi 3, 3057:

RIBAENZENET: UARE M, DEREEE s, D%
%%ﬁﬁ%,u%%%ﬁﬁﬁ,uﬁﬁﬁﬁﬁ%,uﬂ%%ﬁﬁ
Yito

Li is possessed of (the?) six virtues of the sage: venerating [heaven’s]
body/ies (ti) through the comprehension of qi; venerating [heaven’s]
patterns (wen) through the synthesis of numbers; venerating [heaven’s]
signs (xiang) through the investigation (kao) of categories; venerating
[heaven’s] seasons/time through the initiation of affairs (agriculture
and sacrifice); venerating [heaven’s] source through the reading (zhan)
of things past; and venerating [heaven’s] course through the
knowledge of things to come.

RE#z, HNER, RUHETHARE, BSMUNEF, 2
ME M. EHR-RHEH, SR, HeE A, DLARRE,

*Yan Shigu (581-645 CE) explains that ‘the “great method in nine chapters” is the
nine divisions of the “Great Plan” (Hong fan), the fourth of which is the co-
ordination of the “five regulators” > (HS 21A.973 (comm.)). Preserved in the Book of
Documents, the ‘Hong fan’ is the manifesto for good governance that Jizi, a virtuous
minister of the Yin-Shang, supposedly passed to King Wu upon his founding of the
Zhou. The ‘Hong fan’ identifies the ‘five regulators’ thus: ‘the first is the
agricultural year (sui); the second is the moon; the third is the sun; the fourth is the
stars; and the fifth is the li numbers’ (Shangshu zhushu, 12.171b). On the term ji
‘regulator’, see Section 1.1.3 below.

® The ‘six ancient li’ are those supposedly implemented by the ruling clans of the
Three Dynasties and their bloodlines in the dukedoms, marquisates and kingdoms of
the subsequent period of disunion (770-221BCE). The Yellow Emperor’s li
activities are clearly legendary, but the other ‘ancient li’ are serious historical
questions explored in Hirase (1996) and Gassmann (2002). The ‘six ancient li’
became a topic of scholarly interest as early as the Han, by which time what has
survived of them was already considered suspect; see Zhang Peiyu et al. (2008, 251
390).
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RARFHL. wEZKREMFR, RTZREFRR. HEitmiE, £
BRI, BT ARZEHE.

[The sages’] great patrimony has conveyed it [unto us], and blessing
and blight are born therefrom — and that is the reason why the true
gentleman (junzi) arises therefrom, why [he] takes consultation of it in
the pursuance of his affairs and why [he] would rather accept his fate
than violate it. Now, for the sake of keeping to heaven and conforming
to earth, surveying (kui) the seasons/time and spreading the teachings,
promulgating [li] at the Bright Hall and acting as the pole [star] of the
people — [for this] there is nothing greater than the monthly ordinances
(yue ling). When [this] the great affair of the god king is complete,
[his] special capacity towards the world-under-heaven is replete.
Beyond this, nothing of the teeming taboos and negligent prohibitions
(hemerology) does the true gentleman know.

Zhonglun &, 2.14a-b:

HHEEGREH, oo r, Bk es), FERZIEY,
R R R, REZEUML, RUMNZ, FRUEZ, i

LB SR E T L, PEIIET N, EEEF, MURAR
KIEWFE, FFUEREH, TEAEEHH, B RA

As to the sage kings’ creation (zao) of li numbers in the past, [they]

inspected (cha) the operation of regulators and pitch pipes (ji lU),

observed (guan) the movement of the ‘rotating mechanism’ (yun ji),

plumbed the consecutive culminations of the stars, and apprehended

the varying lengths, of light and shadow. Thereupon, they constructed

instruments to level them, erected gnomons to measure (ce) them, set
water clocks to investigate (kao) them and spread out counting rods to

catch them. Thereafter, the origin and [era] heads were aligned [in the

past] above, and the medial [gi] and new moons were straightened [in

the present] below; cold and hot proceeded in proper order, and the

four seasons did not err.® Now, li numbers are the means by which

former kings announced the periods of taking life and ordered the

rhythms of the initiation of affairs — that which ensures that the people

of the myriad states are not remiss in their patrimonies.

Shangshu zhushu % &5 73 #ii, 4.56a (subcommentary):
R ZJFEIE 2 Wi s
... the number(s) (shu) of imperial ascension as sequentially revolved
through (li yun) by heaven.
Shiji 55c, 1.16:
BEHHER

... to number (shu) and model (fa) the sun, moon and stars.
Shangshu zhushu &£ #i, 12.171b (subcommentary):
JREC 58 H A ATEPTRERH SR R BG Ir PL&— 3Rk

®In Han terms, an ‘origin’ (yuan) is the period it takes for all li cycles to coincide
anew; a ‘head’ (shou) denotes the beginning of a lesser period, like an ‘era’ (ji), in
which everything but the sexagenary day-count coincides; ‘medial gi’ (zhong qi) are
twelve equal divisions of the solar year, counted from winter solstice, which later
intercalation practices link to specific months or ‘new moons’ of the calendar year.
For the twelve medial qi, see Table 1.1 and Appendix, Figure 2, below.
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‘Li numbers’: the numbers of the timing of the li-accounted qi and
new moons that come from the calculation (suan) of the sun and
moon’s travel of their paths — that which goes into the li of one year.

Han shu ¥ &, 21A.975:
N

...couldn’t do the maths.
Han shu 72, 21A.975:
RHAEE

...li handlers from among the folk.
Han shu % &, 21A.976

JegRiE
...particularly loose (shu) and far off (yuan).

Han shu ¥£32, 21A.978
[EXCEN

...maladjustment of yin-yang.
Han shu 7%, 21A.978:

KVNEH—, EREH. REBEIRKVIEINE—
The Grand Inception li was number one; the Grand Inception li made
by Xu Wanju of Jimo and Xu Yu of Chang’an was also number one.

Han shu 73, 21A.979:
AR K

...to explain the Spring and Autumn Annals.
Han shu 7%, 12.351:
YRR, SRIEAD, RO
...promulgate indoctrination, prohibit excessive sacrifices and banish
[lascivious music].

Hou Han shu 1& &, zhi 2, 3025:
o e e VAL

... Sheng et al. bull’s-eyed (zhong) six more items than Cen.
Hou Han shu 1% 8 &, zhi 2, 3026:
= HEHBELGE

...every three hundred years the Dipper li must be reformed.
Hou Han shu 1% &, zhi 2, 3027:

(LEE
...re-evaluated [his] sage thoughts.

Hou Han shu 122, zhi 2, 3027:
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MR B
...validating experience without text[ual precedent].

Hou Han shu 1% 2, zhi 2, 3029:

HfEalan, sZ8A%E—H, WHARESE, "l

...the sun falls neither ahead nor behind, nor do quarter and full
moons err by one day; it is tighter and closer than using the red road
and [thus] suitable for [official] implementation.

Hou Han shu 1% 2, zhi 2, 3030:

HETIERET N JURLE—1E

...the path(s) travelled by the moon has far and near, egress and
ingress’, the ‘speedy place’ (ji chu, i.e. perigee) precessing at a rate of
three du per month such that ‘the nine roads return/repeat once every
nine solar years.

Hou Han shu 142, zhi 2, 3027:
A B DAULIERZ R, s =k

...watch [the lunar phases] via the nine-roads method, [and they]
verified that there was no misstep [between them].

Hou Han shu 1% 72, zhi 2, 3030:
EHEER . B AME

... rarely heeded... abandoned and no longer studied.
Hou Han shu 1% &, zhi 2, 3034:

SR, BHRS, URIERES

...having investigated (kao) the past and analysed (jiao) the present by
way of reference to instrument [observational] notes (yi zhu), [we]
consider the nine-road method the most tight (mi).

Hou Han shu 1% 2, zhi 2, 3034:
HEAS, ABAL=K "/

...using the nine roads for new moons, the [civil] month would see
three bigs and two smalls in a row.

Hou Han shu 1& 2, zhi 2, 3033:

IE = S BT
these two schools forever cleaving to their [respective] procedures.

Hou Han shu 1& &, zhi 3, 3082:

EREE . kR A SR
Yong could compose text ... and Hong could do the calculations.

Jin shu &3, 17.499
VRS 9 — AR

...absorbing [himself] in inner contemplation for more than twenty
years.
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Sanguo zhi =[], 47.1129:
TAERIEA.LBYy, HYR)S

...in [Yellow Militarism] 2-1 (223 CE) ... the Quarter-remainder was
reformed (gai) and the Supernal Icon li was used (yong).

Jin shu &, 17.498:

KRz, K8, BATHE, BERAKR, ZRWRIE. XA
Hil HATIEB®E, FHHAT, PRGN RIERE, HITHIE, Rk
TG ERA IR, JTRENE, AR R,

What [Liu Hong] did was establish humbers (shu) based on the [Book
of] Changes [such that] they called out to one another in hidden
motion and sought each other out from secret parts — and [at this he]
named it the ‘Supernal Icon li’. Also, [he] created (chuangzhi) the
solar/daily motion slow-fast (i.e.equation of centre) while
concurrently investigating (kao) lunar motion, [concluding that] yin
and yang (i.e. negative and positive latitude) cross inside an outside
the yellow road, and that the sun travels on the yellow road,
experiencing advance and retreat in terms of red-road lodge du (i.e. a
reduction to the equator) — and only with this was there a turn (zhuan)
towards the fine and tight (jing mi) relative to prior methods (fa).

Hou Han shu 1% 72, zhi 25, 3572:

ERN. BE. NBOKE, ZHFEE. LB, 8, B2,
HERRH LRSS, LBEAmE,. K8, #Eiil.

[The Prefect Grand Clerk] handles the seasons/time of heaven and
sequence of the stars (xing li). Near the end of each year, [he]
memorialises the new year’s li (civil calendar). For all state matters of
sacrifices, funerals and weddings, he handles the memorialising of
auspicious dates and seasonal prohibitions. For every time that the
state experiences an auspicious [omen-]Jresponse (ying) or calamitous
anomaly, [he] handles the recording of it.

Hou Han shu 1% &, 45.1519:

T AR E o
...policy is settled in accordance with the many.

Han shu &3, 36.1963:
W RS, BUNERER

...nightly observing stars and lodges [he] sometimes didn’t sleep until
the break of dawn.

Sanguo zhi =&, 42.1020:
JAREFAE/ S, FE 20, A BUE H A R

...constructed a small tower at the centre of his courtyard, and as his
family was rich, with many slaves (nu), [he] regularly ordered slaves
to take shifts atop the tower to watch for heavenly [phenomena].

Sui shu f& £, 20.561:
FEREET, B3, HUOEEAEH A LR Z8

... went into hiding on a sea isle where he devoted himself for more
than thirty years to the observation, by means of [armillary] sphere
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instrument, of data on the differences and changes in the sun, moon
and five [planets].

Shiji 825t 27.1349-50:

WO AJE TRV, MERS A [RAT s AT SR, M BT,
HH®Ea, BLi&dh. - RBILE, E0HE, aFEet, AR
A IEAT, ST, BRI - H R .

In the old Gan [De] and Shi [Shen] methods for li-computing the five
[planets] only [Mars] had retrogradation. They took the [asterisms] it
guards in retrograde, the retrogradation of other [planets], and the
veilings and eclipses of sun and moon all as [objects of] omen
interpretation (zhan) ... I have observed (guan) the clerk’s records
(shiji) and examined (kao) past events, and in a hundred years the five
[planets] have never once emerged without going into retrograde ...
this is their great measure.

Hou Han shu 1% 72, zhi 2, 3026:

JdexrFE—H, P8 rEW, B O, AR O,
PR, ZEIMER .

The Quarter-remainder reckons the establishment of spring.qo to fall
one day prior to the [official] establishment of spring.qo, so if one
were to open prisons and end great punishments by [the latter], one
would violate the gi (cosmic energies) and distance oneself from any
prospect of peace or harmony.

Hou Han shu 1272, zhi 2, 3041:

e E 2, RIMAZEAS, AEAH. RiERM, REEEE, i
%, JBaAE—, REMUIEHE, REMUIHK. KAREZ
B, SRR, HER R .

For procedures (shu), one doesn’t revise (gai) what isn’t in error (cha),
and one doesn’t use what isn’t verified (yan). The way of heaven is
perfect and subtle, its du and numbers being hard to fix; there is a
variety of procedures and methods, the net threads of li (li ji) being not
[just] one. Without verification (yan), there is no way to know that it
is correct (shi); without erring (cha), there is no way to know that it is
amiss (shi). If it is amiss (shi), you then revise (gai) it; if it is correct
(shi), you then use it — this is called ‘holding truly to the middle way’
(citing Analects XX.1).

Hou Han shu 1% 72, zhi 2, 3026:
fh e EEAN I AR, & E K2R, BEA SN SR

...though alternative origin [dates] may not be elaborated in the charts
and prophecies, each [has fostered] the procedures of its own expert
lineage (jia) and thus must have had validity (xiao) in its own time.’

Hou Han shu 142, zhi 2, 3043:
BEA AvE, B [E]

...thoygh [he] has a master’s method, it is the same as if he had none
at all.

" Tr. modified from Cullen (2007a, 241).
8 Tr. modified from Cullen (2007a, 247, 259).

Astral Sciences in Early Imperial China — Translations



Hou Han shu 1% 2, zhi 2, 3030:

A, GHE MO SRR LAY kE L. By 'k,
ESmASIL N By )\ RaAITZL. SEEREZA. B
fE iRt FrE, A, BtH, AhRJnmE, EHERE.
During the Eternal Tranquillity reign (57—75 CE), there was an edict
ordering Zhang Long, former expectant appointee to the Grand Clerk,
to (predictively) note the added hour of [lunar phases] and lunar
eclipse according to the Quarter-remainder method. Long said that he
was able to use the nine, six, seven and eight lines from the Changes
to know the extent of lunar motion.’ [We] now know Long’s notes to
have missed the mark (shi) in most cases. [l,] Your servant, made
Long retrodict [added hours] noted by former hands, and they did not
correspond, sometimes [even] falling on different days; he was even
further off (yuan) in failing to hit the mark (zhong) in heaven, [being
off by a matter of] up to more than ten du.

° On the Changes hexagram line numbers ‘nine, six, seven and eight’, see
Rutt (1996, 151-201).
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Chapter 2
Shangshu zhushu &V 5, Xx:

A RKR
...in reverent accordance with prodigious heaven.

Yuan shi Jt 52, 164.3850:
EFE

... yielding to personal inclination.
Song shu R, 12.262:

m—EL AT NHE A, InReAESR, BT H DY SE S H A
gafk, PIDUREALEE, EEETHER. SPHHHER=E. D
HaprEe, HHHBER T EF.

It was inspected (jian) that at full moon, 11-VI-16, the moon was
eclipsed. The added hour (jia shi) was mao. The eclipse began on
day 15 in the second chant of the fourth watch, at the beginning of
chou, and the eclipse was complete in the fourth chant, at the end of
Hall 15 du. The Luminous Inception had the sun at Baseboard 3 du
that day. Examining (kao) it by means of opposition to the place of
lunar eclipse, the sun should have been at Wings 15 du and a half that
day.

Sui shu f& 2, 19.526:

Hrew AR, ISR, DiER. MK LaE, HEE
72 PR Lt

... the Yellow Emperor invented (chuang) the observation (guan) of
leaking water and fabricated a/the vessel upon the principle with
which to divide the day and night.

Chuxue ji ¥15%5L, 25.1a:
Tz 2 e B HE R iR 2 H

The rise of the leak-notch began in the days of Xuanyuan.
Chuxue ji ¥1E%5L, 25.2a:

DASH A a%, PR 2, BULE/K, TF&AL, PAREBLHIEAKAN M
=, R, ERE.

The vessels are made of bronze; they are placed one above the other at
different levels and filled with pure water. Each opens at the bottom in
a hole, where jade dragon baby [spouts] spit leak water into two jars —
right for night and left for day.

Wenxuan zhu 3Ci%873:, 56.25a (commentary):

& LGB, EATE, AEE BAE. BUETHE,
ATFARZ], DL R FL .

On the lids (of each inflow receiver) are furthermore cast in gilt
bronze an immortal, dwelling on the left jar, and an attendant for [his]
assistance, dwelling on the right jar. Both [statuettes] hold an arrow

Astral Sciences in Early Imperial China — Translations
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with the left hand and indicate the notch [with] the right hand so as to
distinguish [what is] early and late by heaven’s time."

Taiping yulan X F-1H'E, 2.13b:

RE =P
... stacked vessels in three tiers.

Zhouli zhushu J& #&7F 5i, 30.461b:

PESIPVSE S5V

... heat a cauldron of water with fire in the winter.

Chuxue ji #JZ45C, 25.2b; Taiping yulan P8, 2.13a:

RAEL, MRZ, BRRFERISEE, EHRUES, BERRUE
fi, RIfSHIE.

As a gentleman-of-the-palace, | was in charge of the leak notch. The
du would differ as soon as it was dry or humid, cold or warm, but one
was able to right (zheng) it if checked (can) by day against the
gnomon shadow and checked (can) by night against the stellar lodges.

Sui shu f& 2, 19.526:

iz, »TER. £28RNUHZ2, RS2, EE2ER
ANtz BRZ. B, EREEZ. HARHE =%
P, BRI 2. B TZ], UnEls, B ES
W2 SRR IGIE. X2 22 M, HEREME, LEZ T2, 8%
—ZF—H. AZIEHE, LAN+—H.

A total of 100 notches were split between day and night, with 40 day
notches to 60 night notches at winter solstice, 60 day notches to 40
night notches at summer solstice, and 50 day notches to 50 night
notches at the spring and autumn equinoxes. It is bright two notches
and a half before the sun has risen, and it is dark two notches and a
half after it has completely set, so five notches are subtracted from the
night and added to the day leak [pot] — we refer to this as ‘dusk’ and
‘dawn’. Both drip notches increase and decrease in accordance with
the [twenty-four] qgi. Between winter and summer solstice there is a
total difference between the length of day and night of 20 notches, for
each difference of one notch there being a new arrow [pair]. Starting
in both directions from winter solstice, there is a total of 41 [changes
of] arrow [pairs].

Hou Han shu 1& 2, zhi 2, 3033:

HRKAREZ=Z. DRHER, %65

... the official drip missed the mark (shi) of heaven in upwards of
three notches... reduces the disparity, [and its] tightness and closeness
have been verified.

Zhoubi suanjing i #5245, 1.1b:

EEZRER DAEPN =353
. in antiquity [Fu]xi established the li du (successive/astronomical
degrees) of the circuits of heaven.

19°Cf. Needham (1959, 320).
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Sui shu f& 3, 19.523:

B ARELIREI, DeEBEA
. long ago, the Duke of Zhou measured gnomon shadows at
Yangcheng so as to investigate (can-kao) the net threads (ji) of li.

Zhoubi suanjing J& #5548, 1.26a, 37b:

JA#ER IR
The Zhou gnomon was eight chi long (184.8 cm).

Sui shu f& 3, 19.523:

WP IE
...getting it level and upright.

Hou Han shu 1472, zhi 3, 3057:

JER AW, TR, DRH S RRAIHE, REZiml.
HegHom, A, RHEFAE, WETUENH—H, Tt
8/Y, RRIEfT 2. DAERH, /=8 thlUnEe—, &
R H. HEAT—F, BFARE.

In the derivation of li numbers, one sets up the sight (?) and gnomon
to compare (jiao) solar shadows. When the [noon] shadow is longest
then the sun is most distant: this is the starting point of the du of
heaven [i.e. the winter solstice]. The sun leaves its starting point, and
makes a circuit in a year, but the [noon] shadow does not repeat. After
four circuits, i.e. 1,461 days, the shadow repeats its starting [value],
and this is the conclusion of the [whole pattern of] the sun’s
movement. If you divide the days by the circuits, you get 365 and
Y, du, which is the number of days in a solar year (sui). The sun moves
one du in a day, so this is also [counted in] the number of du in [one
circuit of] heaven (for a diurnal rotation of 366%4 du).*

Song shi K 5, 76.1763:
B EER, ZURMEAEER IS, ez H

the li procedures of the Jin and Han mostly took middle [values]
between gnomon measurements before and after [the solstice] — this,
for its part, exceeded half a day (ri) in error.

Zhoubi suanjing i B & 4K, 2.22b:

JUNES — D05, SRS IV 2 —
[over] all the eight nodes and twenty-four qi, [the gnomon shadow] is
reduced/increased by 99 fen and s fen per qi.

Han shu &2, 21A.975:

JYUERVE, LR, TiWZ BB A\l s, B L
SEFANE T 2 BEESL .

[They] fixed east and west, erected gnomon and sight, and dropped
the leak notch in pursuit of the distances between the twenty-eight
lodges of the four quadrants (of the sky) and, in the end, to fix the new
and dark moons (first and last days of the month), the equinoxes and
solstices, and the steps and distances of quarter and full moons.

1T, modified from Cullen (1996, 96).
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Hou Han shu 12, zhi 3, 3056:
NREZ, LA

... dropping the leak and counting the notch to examine the centred
stars.

Sui shu f& 3, 19.521:

SRR, WU RHE, FREIES, ARAERY). ECkE, MeE
B, SHHARE, @KAR, BAMM, SEATIEEHR?
Shadow, leak and polar distance can [all] be extrapolated (tui) from
the sphere, their being not different things but the hundred bones of a
common body. The truth (zhen) of this is already verified (yan), and
the falsehood (wei) of that is self-evident, [so] how is it that the bright
sun (of truth) has yet to shine and that the torchlight (of benightedness)
[burns] unextinguished — that the reasoning (li) is there and yet left to
ruin? Is not this grievous?

Sui shu f& 3, 19.521:

PSR, R, MU R, EEmER, JFRMEE,
BIRIER, Prefaas, SHHE.

... established a procedure to reform and correct the old sphere... the
[gnomon] shadows of the two solstices.

Sui shu fg &, 19.521-2;

R, HPX . . BELGS, BUAMTRE ). SR
HrN&NLTH, £EIER, ReE/iR. BZHE, LAEAF.
%:Fiy %/\\\EE‘E/ ’ %%%ﬁ%ﬁ: %Kﬂ@zo /ﬁ\i\ "E\Zd‘[‘ly ;E:”:
fe, sHEEE, MiEmH. 2THE —F, EHEZE.

Previous scholars like Zhang Heng, Zheng Xuan (127-200 CE), Wang
Fan (228-66 ce) and Lu Ji (188-219 cE) all took it [for granted] that
the shadow differs by one cun for a thousand li. [They all] say that the
sub-solar point in the south (the Tropic of Cancer) is 15,000 li
(6,885 km) [from Luoyang], [but though] the gnomon shadow [at
Luoyang that they used to derive this figure] is exactly the same, the
[figures for] the height for heaven [at which they arrive] are somehow
different! Investigate (kao) it via computational methods (suan fa),
and [one will see that] this is certainly unacceptable. That a cun
difference [corresponds to] a thousand li is likewise devoid of
canonical explanation (precedent) — [this] is clearly an arbitrary
supposition (yiduan) which cannot be taken for granted. Now, in
Jiao[zhou] and Aizhou (modern Vietnam), there is no shadow north of
the gnomon [at summer solstice], [by which we can] estimate that in
less than 10,000 li (4,590 km) one goes south past the sub-solar point.
This is [proof that] a thousand li per cun is not the true (shi) difference.

Sui shu [, 19.520:

HHETIEEYIR, (FEIZECES G e, W2 DERR.
pEEANTLE, Wk —, EHR. SRAHRECRE,
KT, HELSIEERGE, WL, UESEMR,
Iy AR T )\, TR AR E R

In the past, when the sage kings corrected the li and elucidated time,
they created a round umbrella to diagram the array of lodges. The pole
was at its centre, and one rotated (hui) it in order to observe (guan) the
heavenly signs. It was divided into 365 du and %2 du so as to fix the
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number of days (in a year) ... Here I note that after the Opening
Sovereignty era (581-600 CE), the world under heaven was unified,
and the Numinous Terrace (observatory) used the [Tuoba] Wei (386—
535 CE) iron sphere heaven sights (huntian yi) to measure the excess
and deficit of the seven luminaries, and [they] used a/the umbrella
diagram to array the star seats (constellations) and divide the du
fractions of the distance of both the yellow and red roads (ecliptic and
equator) from the twenty-eight lodges — no one ever made the switch
to the sphere effigy (hun xiang) [for this task]!

Sui shu fg &, 19.504-5:

JifnRZEA SR, SR B e BRAGHME, R0 E A E
TR, IR, RE=KEA, UMEE. 5#6hs,
R, JFEARE IE, WA . BEREY], MR, Bz
SR, RIEMR, A EE, AR,

Yu Jicai (d. 603 ce) et al.were ordered to reference (can) and
compare (jiao) the old diagrams, official and private, of the [previous
dynasties] and of Zu Geng and Sun Senghua (d. 538/539 CE), to cut
their sizes, correct their looseness/tightness, and to create an umbrella
diagram on the basis of the Three Experts’ star positions.*? Laterally,
it spread the starting divisions; discriminatingly, it indicated the
constant du, and it was possessed of both red and yellow roads in two
compass [circles], inside and out. The suspended signs, manifest and
brilliant, the circling divisions, spacious and sequenced, the obscurity
and plainness of the stars, the luminous curve of the Heavenly Han
(the Milky Way) — bent like the vaulted grey (the sky), it would
become the orthodox model.

Hou Han shu 1% 2, zhi 2, 3029:
EH AT, FHhoRdEik. . LR E% T

... du-measure solar and lunar motion, and investigate (kao) and
verify (yan) the manner of heaven’s revolution... tighter and closer
than using the red road.

Hou Han shu 1% 2, zhi 2, 3037:

JEEEREIE, [EEER.
. diagram sight, gnomon and leak [notch]... examination and
correction of the li du.

Hou Han shu 1% 2, zhi 2, 3039:

DAA % [l e b Rk S
... the use of the sphere heaven [and] diagram sight to examine (jian)
tianwen.

Sui shu [§&£, 19.517:

MRS, HElaMaH. BB R, DT m2E, U8R
fire, ME=Jez . ProMRIEmE, MEDEE, bkt
The sphere heaven sight is constructed with engine and traverse. Not
only in its at once moving and static state does it replicate the true

12 The “Three Experts’ (san jia) of ‘star canon’ catalogue literature refer to the likely
apocryphal pre-imperial figures of Shi Shen, Gan De and Wuxian, on which see Sun
& Kistemaker (1997).
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situation (ging) of the two yi (yin and yang), the complete rotation of
the transverse tube allows investigation of the fractions of the three
lights (the sun, moon and stars). It is that by which one estimates and
corrects the lodge du and levels and paces excess and void — a method
handed down from antiquity.

Sui shu f& 3, 19.519:

R, HbA M., AuEe, naEE, WBEEA,
b RIEE

The sphere heaven effigy is constructed with engine and no traverse...
It is inferior to the sphere sight, which has in addition a traverse tube —
the thing that [allows] the measure and estimation of sun and moon
and the division and pacing of stars and du.

Shangshu zhushu 2+ #i, 3.35b:

TEFEBE 47 DL LI
attended to the xuanji yuheng so as to order the seven
governors/government matters.

Wen yao gou S, cited in Jin shu £, 11.284:

JESERNAL, B
... when Yao of Tang took the throne, the Xi and He [brothers]
established the sphere sight.

Sui shu fg &, 19.515-16:
RS2 R BIRH A 2V R 155

It was Ma Jichang (i.e. Ma Rong, 79-166 ce) who first conceived of
saying that the [xuanji] yuheng was the sphere heaven sight.

Sui shu 53, 19.516-17:

EAENIE O, KR RA, EUERR, DI &—R, AR
—XWRON—7 . MREES, URKEZ . FzE, FPE
Mgz, DEEZ2BIRE, e, EEGR, FECOH,
EESW, BT,

In Emperor Huan, Prolongation of Brightness 7 (164 CE), Prefect
Grand Clerk Zhang Heng redesigned [the 103 CE ‘bronze sight’] in
bronze with four fen (9.4 mm) to the du, for a circuits of heaven of
174°"6°1" (343.34 cm). It was placed in a sealed-tight (mi) chamber and
rotated by means of leak (water clock) water. The person charged with
watching called it out from behind closed doors to announce to the
observers of heaven (guan tianzhe) of the Numinous Terrace
(observatory) the add[ed hour] (?) of the xuanji, that such-and-such
star was first visible, that such-and-such star was already centred
(culminated), and that such-and-such star was currently setting — all of
which were like matching [the two halves of] a tally.

Huntian yi 7% K {3, cited in Hou Han shu 1% # &, zhi 3, 3076

(comm.):

LERRATH AT, BB . AELSEH AR, A
R, LA —BR 5, PR A RERT, B R .

The first row running horizontally up on top are the numbers of
yellow-road advance-retreat. What one should do is du-measure these
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over days and months via a/the bronze sight — then could [they] be
known — [but as] this would take a year at the sight to complete, and
[as] there would furthermore be overcast and rainy [days] interspersed
therein, it would be difficult to bring to successful completion.

Huntian yi ¥ X 1%, cited in Hou Han shu 4% # 2, zhi 3, 3076
(comm.):

R UMENE, FiAEwEE, HEFAR=athENrz—, %
K BFEIRE, S ZHEEE

... make a small sphere complete with red road and yellow roadpath,
then allocate (graduate) each with 365 du and ¥ du and make sure to
align their relative values starting from the position of winter
solstice.qp,’.

Huntian yi ¥ X 1%, cited in Hou Han shu 4% # 2, zhi 3, 3076
(comm.):

() NTZEN\pZ2h
... make 182 du and % [du].

Sui shu f& 3, 19.519:

FEGn kL, FOREE . FAbWERA . mES AT 15, =K E.
PR Il ORI

... round like a pellet, several spans large, with axes at the north and

south heads, and its entire body laid out with the twenty-eight lodges,

the Three Expert [catalogue] stars, the yellow and red road, as well as

the Heavenly Han, etc.

Sui shu f& &, 19.519:

oy —E, BANRN\GD, A—L\RZS A0
... 5fen (12.35mm) per du for a diameter of 68" and less
(150.24 cm) and a circuit of 1°8"2°6" and less (451.08 cm).

Sui shu f& 2, 19.520:

TR, RTRISE, NSRS LR Ho
... 2fen (4.94 mm) per du for a diameter of 2°"2° (54.34 cm) and a
circuit of 6°'6° (163.02 cm)... and the earth was at its centre.

Sui shu f§£, 19.519:

WAERN, A8, SLHFEFTHEZH, Mtz i1, iy =+ )N\
fri Absh s

... earth was inside heaven, unmoving, and he established rings (gui)
for the yellow and red road and rings for the north and south poles,
upon which were arrayed the twenty-eight lodges and Northern
Dipper and pole star.

Sui shu [, 19.519:

2anid], ARG, WRINBATE . IATES, TS,
S WIE, AR B ISR, WTER .

As to this construction, it could be taken for a sphere sight, but the
sight is absent a traverse tube inside; it could be taken for a sphere
effigy, but the earth is not on the outside [see Figure 2.5]. This
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references both models (fa) but constitutes a separate form (ti).
Gathering from the device’s use, it would seem to belong to the
current (i.e. tradition) of sphere effigies.

Sui shu f& 3, 19.519:

BH A, EAMEE
. the sight and effigy are two [distinct] devices with nothing
whatsoever to do with one another.

Sui shu f& 3, 19.516:
b v Ve R

... turned a/the sphere heaven in/at the centre of the earth.
Yangzi fayan #5145, 10.1b:

wIHEZ
... Luoxia Hong ying-ed it.

Xin lun #r&m; cited in Taiping yulan, 2.11a-b:

e ST EHFR, MREMEEREL, . [k
MREVEHE, HEEERCIEE, RABEER S MM EE, 245
L, JiEEmS, AR, SWATRBEL, IREES
3k, JyEEsEc, XHARE. | LSRR R

Yang Ziyun (Yang Xiong) was fond of tianwen, and he asked about it
from the old Yellow Gate (palace) artisan who made sphere heaven(s),
[who] said, ‘I was able to make the thing when I was young, [but I]
was merely following the stipulated chi and cun (dimensions) [that |
was handed] without really understanding what they meant. Little by
little, | gradually got better [at it], but now [I am] seventy, old and
about to die by the time that [I] have only begun to understand myself.
Now my son receives training [on how to] make it, and [he] too shall
repeat the years like me, being old and about to die by the time [he]
understands himself’.

Hou Han shu 1% & 2, zhi 2, 3029-30:

DA R+ =R, it L=aATHENSEZ —. XEHE}
TN —. LEUSH AT, 229, MITimAsE
Ho f, sOEBRfrE, e, 2R/ EHH.

With Horn. o; as 13 du, Neck. ¢, [as] 10 ... for a total of 365 du and
Yadu. The winter solstice was at Dipper..os 19 du and Y2 du. The
Clerk’s Office perimetered (?) solar and lunar motion and checked
quarter and full moons, and though it was tight and close, it was not
used for noting the sun/days. As to the sights (yi), the yellow road and
du (equator ring) rotated, [but it] was difficult to watch (hou) [with],
which is why the matter (the order to use it) was rarely heeded.

Sui shu P&, 19.517-18:
HEEANG. . AT A, B LR AL

... double ring-circles joined [parallel] to one another with roughly
three cun (9.09cm) between them... divided around the
circumference into du numbers and inscribed with the positions of the
corners and chronograms’.
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Sui shu fg &, 19.517-18:
HEE M, WEE, B/, g, BE—

... double circles joined [parallel] to one another... a traverse eight chi
(242.4 cm) in length, through the centre of which was a [sighting] hole
one cun (3.03 cm) in diameter.

Jiu Tang shu £ i &, 79.2718:

BE=HNTIE
... 365 du in warp (RA) and weft (declination).

Jiu Tang shu & i &, 35.1297-8:

M T, RVUHIE R, FEAbs A, ER A, ANHZE
Zo FHI=E N, BAEMAEYE, EE I8 BRIEAHZE

... extremes (solstices) drawn in two places... the du-numbers of the
circuits of heaven ... the 100 notches ... and the 360 rods, levelled
with the reigning hexagrams.

Sui shu f&#, 19.518:
SRR SN

... everything else was largely the same as [Xiongnu Emperor] Liu
Yao [of Zhao’s] sight.

Sui shu f& 2, 19.505:
SRR AR, ROTBR A REEE, DAL

[I, His Majesty’s] historian/clerk servant went to the observation
terrace to visit the sphere sight and saw (jian) that it was the original
constructed by [Tuoba] Wei Prefect Grand Clerk Chao Chong and that
it was made of iron.

Sui shu f& 2, 19.518:
Lo, EADIECVINE, LB RMEGILIEEE

Inspection (jian) of the engraving [reveals that] it was constructed by
Clerk’s Office Assistant Kong Ting of Nanyang in year 6 of the
[Xiongnu] imposter Liu Yao’s Glory Inception reign (323 CE).

Sui shu [§&£, 17.518:
AR, MERTAR A2 B

... with regard to observation (kui) and measurement (ce), it did truly
everything that one could desire.

Shen Gua JLH5 (1031-95), cited in Song shi 7K 5, 48.954-5:

EARRE, HaREEM. H. A, LEZIH, AEE. §E
ZBEHENTAAIN, MR E. SRR, AU/ ERW. &
TERFW, Ry vk, USRS, EaS, NHH LRS-
H, TR . RIEFTTR, RIFERE ARt

Du cannot be seen; what can be seen are stars, and the course of the
sun, moon and five [planets] is replete with stars. Those [stars] that act
as demarcations of du, they are twenty and eight in total, which we
call lodges. Lodges are that by which du are measured out, and du are
that by which numbers are born. Du are in heaven; but make a
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‘device-traverse’ (sphere sight), and you have du on an apparatus. If
you have du on an apparatus, then the sun, moon and five [planets]
can be modelled (tuan) within the apparatus, and heaven will have no
play (yu). And if heaven has not play, then the things in heaven will
not be difficult to know.

Jin shu &, 11.280:
BUTEr R S 2 5, ARRREGR KA

... all whimsical and fantastical opinions, not people who discussed
heaven by plumbing numbers.

Cai Yong % & (133-92 cE), cited in Song shu 7, 23.673; Jin shu
B®E, 11.278:

AMAHEE =K, B, MMRETE. FAEWTEURAE, ERRIK,
ZPTIER . MWEERMEAHN, SLEmEEdfE, Rk,
S \RIEIHS, AR IE, LAESIE, H%98a, ITHH,
%%%ﬁi R, BtHAGZEW. BAHSmMEASE, [
/AN o4

The discourse on heaven’s form comprises three expert lineages (jia),
but the study of expansive night has died out and has no master’s
method (shifa). Both the procedures and numbers (shu shu) of the
Gnomon of Zhou survive, but when examined (kao) and verified (yan)
against the case of heaven, there is much that misses the mark. It is
only sphere heaven which completely grasps the true circumstances
(ging). The observatory bronze sight employed by the Clerk’s Office
of our day is patterned upon this model (fa): a sphere erected eight chi
[in diameter] and possessed of the forms of heaven and earth by which
one aligns the yellow road to observe the release and restrain (of
luminary motion), by which one moves the sun and moon, and by
which one paces the five [planets] — fine and subtle, profound and
mysterious, it is a dao that shall remain unchanged for a hundred
generations. The officials have the apparatus but not the ori%inal
book(s), and the previous monographs are, for their part, faulty...*

Cai Yong %% &, (133-92 cE), cited in Song shu A&, 23.673:

A, AERET, MRS, e, UEERE. 8
MK, &AL, KMWAE, Pk, BERER, TAEIT
FERZ S, R,

.. and do not discuss it. [I] had desired originally to lie beneath the
sight [to] contemplate its subtleties and master its numbers according
to du in order to write it up into a piece; for [my] inexcusable crime,
[however], [I] have been banished to the north to be annihilated by
dust and broken by rain, and denied access to any route to influence. It
would be appropriate [then] to inquire among [Your] ministers, and
down all the way to [hermit] grottoes, about someone knowledgeable
on the idea of sphere heaven and order [him] to recount its substance.

Nan shi 75 5, 76.1898:

NEEERG, W=, WEfR, R miaAs), Dz,
BHARME. = [MBEMA, FELERM] . BERRAN,
= [ EAEL

3 Tr. modified from Ho (1966, 49).
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.. also once constructed a sphere heaven effigy ... saying ‘It is a
necessity of practising the dao and not only the Clerk’s Office who
uses this’.

Sui shu F& 3, 20.561:

BRI, WRTE, SEEE, OB FEE s, B
g, =, SCIEERR 0 A R ES L M, IS
W, WmEHHARE, AREER, TR, ARAE.

At the end of the [Tuoba] Wei, Zhang Zixin (d. 577 CE) of Qinghe,
who was broadly conversant in knowledge and skill, and particularly
fine at li numbers, ensconced himself on a sea isle in order to flee the
Ge Rong turmoil (526-8 CE), [and there he] racked up thirty-odd years
devoting himself to measuring (ce) and watching (hou) via sphere
sight the numbers of the change in the sun, moon and five [planets’]
discrepancies (from their mean motions). Pacing them through
calculation, [he] first awakened [to the realisation] that the crossed
roads of sun and moon see inside and outside (i.e. latitudinal
displacement) and retardation and acceleration (i.e. uneven motion),
and that the appearance and hiding (i.e. visibility phenomena) of the
five [planets] experience stimulus and calling towards and away
(i.e. seasonal variation).

Yiwen leiju 3085, 1.6a-b:

YE

... to [a] royal palace.
Sui shu f& 2, 17.517:
ZRAE R R T E S R

... installed before Double Cloud Hall at [the closed imperial park at]
Hualin.

Nan shi F§ 52, 66.1612:
HEERS, DHRBEEHENE, wHEBY, BERAEZ M

... deeply vilified [General] An Du for leading soldiers and wearing
armour into the hall [to help], secretly plotting against him from then
on.

Sui shu [§£, 19.518:

R IER
... [they] all missed by [a mile].

Sui shu [, 19.505:
vk, DEREEZEZ T

. upon completion of the new metropolis [in 583 CE], installed it
atop the observation terrace.

Li Chunfeng Z=v% J&. (602—70 cE), cited in Jiu Tang shu #
&, 35.1293:

V2 1l RS

... Its design and construction are loose and rough.
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Yixing —47 (683727 cE), cited in Jiu Tang shu & J# &, 35.1295:

FRAIANE, BEZIALS, SRIEAR), JhWEsE, AEwE, ERE
% WEBRE AT UBABERE, 2ENETLE, DEER
E, ARUEFERER, HERAR.

The ring construction is crude and rough, the du notches are uneven,
the red road does not move — being thus like a [stubborn] glued peg
(on a moving-peg zither) — and it is not installed with a yellow road —
there being no guideline for [ecliptic] advance/retreat. This, verifying
sequence (li)-entry fast/slow (true speed correction over anomalistic
month) based on red-road lunar travel [results in values] too high,
sometimes up to seventeen du, and too low, only giving ten du — this
is insufficient to upwardly examine (ji) signs of heaven and reverently
grant the seasons of man.

Jiu Tang shu # i &, 35.1293:

%;ﬁiﬁiﬁ%, RERA B R BEE R AATANE , BRE =, kI
:tO

Taizong ordered the sphere instrument that [Li Chunfeng] had
constructed installed in the Pavilion of Congealed Light in order to
use it for measuring and watching, and though it was right there in the
palace, when [later] looked for, [they] had lost track of where it went.

Xin Tang shu #7 /& &, 36.1336:
B ) AN B R B NS, B s R

The officers and clerks of the [astronomical] directorate are no longer
allowed to communicate or come and go with court officials or any
other type of person, the censorate being charged with inspection [of
compliance].

Huntian xiang shuo K %58, cited in Song shu K&, 23.677:

HEMRL R, FUEH-ER="F7. sREEH], LYY
Ry, NFEA—LWRIN . FCE SRS, BIRAE: #Ga5
R, #EATER. HHER, =08, LUER—XIT e
475732 =

Ancient and old sphere effigies took two fen to the du, for a total
circuit of 7°'3°and a half fen (171.67 cm). Zhang Heng’s redesign
took four fen to the du, for a total circuit of 124°"'6°1" (343.34 cm). [l,
Wang] Fan find the ancient construction arrangement to be [too] small,
the stars being [too] densely packed together; [Zhang] Heng’s device,
[on the other hand], was painfully large, making it difficult to turn. [I]
have [therefore] redesigned the sphere effigy taking three fen to the du,
for a total circuits of heaven of 1°-°"9°5" and % fen (262.98 cm).

He Chengtian {7 4 & (370-447 cE), cited in Song shu K&, 23.677:
SEERATEY, EBUEME, #RHE, AFLUMERIEIER, mKELT.

The meticulous search of previous explanations [shows that] by
observing (guan) the sphere sight [they] probed and discovered its
meaning, some awakening thereupon to [the fact that] heaven’s form
is a perfect circle, and that water completely [fills] its bottom [half].

Jingzhou zhan #iJH (5, cited in Kaiyuan zhanjing, 30.4b:
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RBHAT—RUE, MR AR TPk, BT
B PR HMEE: =~ b, M= A E=1HimEE: —F L
b, W= 2R HE. B, Al &H.

If [Mars] travels more than one chi (per day?), then in a period of five
to fifteen months there is abrogation; more than five cun, then in a
period of fifteen to twenty-five months there is abrogation; more than
three cun, then in a period of twenty-five to thirty months there is
abrogation; more than one cun, then in a period of thirty to fifty
months there is abrogation. For the various abrogation periods, the
number of months is sometimes given instead as the number of days.

Sui shu F& 3, 31.598:

NEIEACZ, KBEUR®, ME=~. HH. [HEFHKE,
L.

6-1-jihai.;s (3 March 565): [Venus] trespassed upon [Mars] at a
distance of two cun (4.94 cm). Omen-reading: ‘There are soldiers and
death in its field (i.e. the corresponding geographic region), marquises
and king are changed and enthroned’.

=T, BHAR, REARR, AREAG, K=k, fEKBH
MAT, RERER. HE: [HkiE,

[11-dingmao.q; (31 March):'* after sunset, and before the stars had
appeared, there was a flowing star white in colour, and as large as a
dou-measure (two litres), which travelled south through Privy Council
(Taiwei; Leo, Com and Vir) with a tail more than one chi (24.7 cm) in
length. Omen-reading: ‘There are soldiers and death’.

Yisi zhan 2. E /5, 1.10b:

AL E 2, MImxE, bLE TR .
... selecting those whose reasoning (li) is appropriate and, by deletion
and enumeration, writing them into [a] piece.

Yixing —47 (683-727 ck), cited in Jiu Tang shu £ &, 35.1307:

B T T 2 A% LUA RS, 5RVE o AR BT, DK R AT 38 S
FEUIN KA IE R T G -

Some guard the respective apparatuses of the traditions to which they
belong to describe the body of heaven, saying that the primal sphere
can be measured by attending to the numbers and that the great signs
can be espied by the operation of counting rods — and in the end [we
are left] with the theories of six schools (jia) alternating in
contradictions.

Ma Chongji F5 45 (fl. 939), cited in Jiu Wudai shi, 96.1284:
A BT AR

... in use since antiquity.
Han Zhongtong #%{#if, Tonghu loujian zhidu $f 2% i i /2 (1162):

REFONN, 0oy, m& R0z, SRS EZIE .

% Something is seems to be wrong with this date, as Zhang Peiyu (1997, 189), has 6-
111 begin on guiwei.x.
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3.5 chi long (1.1 m [Song]), a square diagonal of 4 fen (1.3 cm), the
faces of which were each 25 ke (at 14 fen [44.2 mm] per ke), there
being, day & night, four changes so as to equal to 100 ke.

Sui shu fg§ =, 19.529:
BEHE, MRz, =3, HRH, EERIAM.

Observing (kui) the sun gnomon and dropping the leak notch, are the
root of measuring (ce) heaven and earth and correcting (zheng) sight
and effigy.
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Chapter 3
Shangshu zhushu & F 5, 2.21b:

MWE: & WEEN. BE=aG A H, PR E U,
R . SEEE L, BEERER. |

Thearch [Yao] said: ‘Oh, you, Xi and He, the year has three hundred,
sixty, and six days, [and so] by means of an intercalary month should
you fix the four seasons and complete the agricultural year. If you
sincerely manage the hundred workers [thereby], [then your]
achievements will be numerous and resplendent’.

Shangshu zhushu &5, 1.21a:
i NI

.. respectfully grant the seasons of man.
Zhoujiatai J& 2 2 M30 Ershi —- i 1 (209 BCE) board:

LA+ = A G AN DY H
Jiaping [Festival] on XII-wuxu.ss (9 February 209 BCE), four days out
from the end of the month.

+ZHACROR
Xll-jimao.1¢ (21 January 209 BCE) ... arrived at

R — FE8 1

court tax office a total of twenty mat cushions.

Zhangjiashan 5 5 1Ll M247 Gaozu /= #H 5-Gaohou & J5 2 (202—
186 BCE) bookmat:

TR RV
[Gaozu 5 (201 BCE):] Month IX, newly surrendered to the Han (s. 2).

VAVERLE
[Hui 1 (195 BCE):] Month VI, illness, relieved [of office] (s. 10).

‘Talplng zhenjun shiyi nian liri> KXF$EEE+— ﬁﬁ‘ F (450 ce) and
‘Taiping zhenjun shier nian liri” X888 -+ —4FJ& H (451 CE) paper
lunation table :

KFHEE T ZAEBH, HAESRIETE
Taiping zhenjun 12 liri, this year was changed to Zhengping 1.

Zhou1|ata| Ji % 2 M30 Shihuang 45 & 36-7 (211-210 BCE) ‘Saliu
nian ri> 75 H:

BAKIYE, fok iy}

Ate four dou (8 litres) of others’ refined grain, four dou of fish refined
grain (reg. 2, s. 97).

e

Marsh (reg. 5, s. 88).

AEH

There were vicious remarks (reg. 6, s. 72).
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Yinwan F#% M6 Yuanyan JGZE 1 (12 BCE) ‘Yuanyan yuan nian’ JG
ZE T board:

JCRETCAE=NH, BB BT ENE, A&, TEE
OWRO0000000KO, KEREEAR. FTH.
Yuanyan 1-111-6, Shi Junxiong (i.e. Shi Rao) borrows 80,000 from Shi
Zixia in agreement that by the end of monthV, if Zixia ...
chamberlain (?) slaves ... assistant ... those who witness [this contract]
at the time [of its swearing] are Shi Dameng and Ji Zishu.

Hou Han shu 1% &, zhi 25, 3571

ERESAL, 50, mFEHME MTE, WERT. FER
W, ZHEES. Kt &2, K€, BRHEE. A0,
SATIE o

[The minister] controls ritual ceremonies and sacrificial rites. [He]
petitions on the [correct] ceremonial in advance of every sacrifice, and
when it comes to the performance of [ritual] affairs, [he offers]
constant assistance to the son of heaven. [He] petitions on the
acceptability of erudites at every selection exam, and [he] petitions on
the [correct] ceremonial in all cases of big shoots, elderly care and
great mourning. [He also] makes an inspection trip of the necropoles
and temples on the [last day] of every month.

Liji zhushu #83CEH, 21.413a:

KEZATW, RN&A. EBEEGE, fHE1ERE, AR,
ABTIHT, WA A, SfR, BEIURER
., BAE. BAS, i, REHIERE, A0EIRC;
JUEEHA A G, AR C. ZSEEPTA R, 758 EL A
&, #ANFMAE, 2K,

The practice of the great dao [created] a world-under-heaven for the
public [good]. [They] selected the worthy and engaged the capable,
[they] taught trust and cultivated harmony, and thus did man not treat
his parents alone as parents, nor his sons alone as sons, [but] made it
so that the old saw fulfilment, the strong saw employment, the young
saw nurture, and [moreover] pitied the widowed, orphaned, lonely,
disabled and ill [such that] all of them saw the care [they needed]. The
men [all] had a [professional] part, the women [all] had a [home to]
return [to], and [they] hated to throw away commodities away on the
ground, but neither did they [feel the] need to collect them for
personal [gain], and [they] hated not to exert their own strength [in
labour], but neither did they [feel the] need to [labour] for personal
[gain], and this is why scheming and secrecy never arose, and [why]
robbery, theft, rebellion and banditry never came up, and so were
[their] outside doors [never ever] shut — [we] call this the ‘Great
Uniformity’.

Chunqiu ZFX:
Wen 6 FHAEH, BT
(621 bce, winter) Intercalary month, no announcement of the month,

[duke] still holding court at temple.
Wen 15-VI-1xinchou.ss  /~NH, FH, ¥, HE&Z, sl T4.

(612 bce Apr 28) Sun eclipsed, drumming & animal sacrifice at altar
to the soil.

Wen 16-V 2, hA, AR,

(611 bce, summer) Four times the duke did not sight the new moon.
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Zuo zhuan % &, Xi 5:

AR, BEBENE, mE, Bl

. upon sighting the new moon, the duke ascended the observation
terrace to look out upon it and write it down — this is the [correct]
ritual.

Guliang zhuan 75724, Wen 16:
RPEIHTRE0E, 80 TR, 18t

The son of heaven announces the new moon(s) to the marquises, and
the marquises receive them at the temples to their fathers — this is the
[correct] ritual.

Liji zhushu #3ECTEH, 29.543a:

Zom ] H AR PT 2 5h, BEER R A, A RIBEFT 2R, S
AR A HARE, ZELE, HPmeR, Eme. HAO%E,
B R

.. wears his dark cap-robes ... to hear the new moon outside the
southern gate, where, in the case of an intercalary month, [he] has the
left leaf of the gate closed and stands at its centre ... every new moon
it is a big pen [that is sacrificed].

Gongyang zhuan A 2 {%, Wen 6:

FAASH, MelTm. AdHEM? AGHd, maAEH?
R AW, AR, LG RERH? 2HAER A,
‘Intercalary month, no announcement of the month, [duke] still
holding court at temple’. Q: What does it mean to ‘not announce the
month’? A: It means not announcing the new moon. Q: Why not
announce the new moon? A: Because there is no such month in
heaven.

Zhouli zhushu J& 187+ 5%, 26.401b:
EFELVFS, 2 TEN IS, 85 80T .

The Great Clerk ... rectifies the agricultural and civil years (sui nian)
so as to put (ritual) affairs in order, disseminating it to offices and
storehouses from the metropolis [to its] peripheries, and [also]
disseminating the announcement of new moon(s) to [vassal] states and
domains.

Gongyang zhuan 2 1, 13.168a—-b (comm.):
1, FEESZ T ZHMHBUARS, T R

... The [correct] ritual is that the marquises receive the new moons
and policies of the twelve months, from the son of heaven and store
them in [their] great ancestral temples.

Zuo zhuan %%, Wen 15 :

HE&Z, RTFAE, RTH, sEEHETH, KeT8H, B
MRS, SIIRFE, SR, HZEDR.

When there is an eclipse of the sun, the son of heaven does not offer
sacrifice, but has drums beaten at the altar to the soil, while the
marquises sacrifice offering cloth at [their] altars to the soil and have
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drums beaten at [their] courts. [They do this] to illustriously serve the
spirits, train the commoners to serve their lords and show that there
are distinct ranks of authority — this is the dao of antiquity.

Jin shu & 3%, 106.2765:
BURKETEZ, MEISHE, DB IR EE

. established a female Grand Clerk at the Numinous Terrace ... to
examine the veracity of the external Grand Clerk.

Tang liu dian J& 75 4, 10.13a:
TAETEGE R RE, HTRT.

. each year to create in advance a li of the upcoming year and
promulgate it through the subcelestial realm.

Quan Tang wen 4= 3¢, 624.6301a:

MERCERETEN R . IR )1 A HERGIE, 5 DUENJRE H B8 7R T
I ] KA AT R, SLENE R F. A TR 8.

We have by imperial decree prohibited the woodblock printing of
calendars. Throughout the markets of Jiannan’s Two Rivers [region]
(Sichuan) and Huainan Circuit there are woodblock-print liri for sale.
Every year, before the [Clerk’s Office] has even submitted the new li
for approval and promulgated it [around], these printed li have already
flooded the subcelestial realm. This is a perversion of the dao of
‘reverently granting [the seasons]’.

Tang yulin jiaozheng JF#FEMAR S, 7.671:

ERENE ., KEBAALILHR, mMhAHNES, FELHNE, &
TAEEME, FFH. RAMEL, B [MIEFHZKR
NEET? FAATEAD, —HEH, BN, | BRI RS
2B, HXEE, iRRRE R

When Xizong (r. 862-88 CE) entered Shu (modern Sichuan) (amidst
the Huang Chao Rebellion of 881 CE), the Grand Clerk’s edition li
was not reaching River East (south of the Yangtze). There were prints
for sale at market, but they invariably confused the last and first days
of the month. Each merchant maintained the veracity of his [solar
cycle] and, thus, they wrangled with one another. They were detained
by the men of the quarter and delivered to the authorities. The
functionary in charge responded: ‘You’re fighting over [nothing more
than the arrangement of] the big and small months? If concurrent
orders are [off by] a day or a half a day, then it is really no big deal’.
He then shouted [in exasperation] and walked out, ignorant of the fact
that the yin-yang li, from which auspicious and |nausp|0|ous [days] are
chosen, had introduced numerous errors to the masses.*

Jixian zhuji &£ B350, cited in Yuhai £, 55.43b:

HER2%, FFE-—HN, WSERTHED -0 - +4&,
Wi £ R S A WA, %ﬁé\ﬁ%’\%ﬁ, Ay REE, EMHES,
R B A

Ever since the establishment of the [Jixian] Academy (in 725 CE), the
academy has been ordered to make 120 copies of the newli to
disseminate to the kings and princesses of royal blood as well as the

> Tr. modified from Arrault (2003, 94-5).
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Grand Councillor, Excellencies, Ministers, etc. within month XI of
every year. All of these are ordered to be distributed in red and black
ink with annotations concerning the sequence of stars (li xing) so that
they may be passed around for copying. [The master copies] are
referred to as the Jixian Academy edition.

Tianyige cang Ming chaoben Tiansheng ling jiaozheng (fu Tang ling
fuyuan yanjiu), 734:

RER R THIERFEEH, =5, NSS4, =EEl,
Higs . MEmBEEE, AR B ITE.

Every year, the [Clerk’s Office] is to create in advance a liri for the
upcoming year, giving one copy each to the three capitals and various
prefectures. [They] are to be dispatched sequentially, based on the
measured distance of the journey required. The Privy Council
disseminates [them] and are furthermore ordered [to do so such that
they] arrive before the beginning of the civil year (nian).

Sui shu f& 3, 17.416:

YN, ARTHEE. RE=FTHEE. . 2NLFEH, Hil
M P& W7 e e i o

At the beginning, the [Xiao] Liang followed the [Xiao] Qi (479-
502 cE) in using the [Liu] Song Epochal Excellence li ... In [510 CE]
the Jiazi.gi-origin li constructed by Zu Chongzhi (429-500 CE) was
used to promulgate the new moons.

Tulufan chutu wenshu M- 2% H + &, vol. 4, 487:

FIEH ZHAREAARE], #DhASE, BREHS, WARH, 5 HE.
S AT =HBEE EE R AR .

Because the liri for month Il had not arrived by month I, [we took the

liberty of] setting it on a [stem—]branch date befitting a small month.

Later, when the calendar arrived, [we] discovered that it was a double

big month, and so [we] counted two days’ feed. On I1-13 of this year,

the die invoice was dispatched to Director of the Granaries Section

Chong He to purchase the full amount of grain.

Jiu Tang shu % JF i, 22.868:

B H— HRABEAT 5248
... the announcement of the new moon ceremony be held at the Bright
Hall on the first of every month.

Pilii Renxu REME-FS (fl. 698 cE), cited in Jiu Tang shu % & &,
22.868-9:

AEFAE IR, R TR S H. MR EERES: KT (9
MR Ah. | AR EARSE: [IEAZH, BT FEEA
;EK%J FHIEx: [HIEETZH, SHHW. | WA RE
"y

Careful examination of the wen of the classics and histories reveals
that there is no such thing as the son of heaven’s monthly
announcement of the new moon. The only thing is the Record of Rites,
‘Yu zao’, which says that the son of heaven ‘hears the new moon
outside the southern gate’. The Rites of Zhou, ‘Celestial Offices’,
Great Steward [entry reads]: ‘On the first day of the first month,
policies are disseminated to the states, cities and settlements’. Gan

Astral Sciences in Early Imperial China — Translations 28



Bao’s (d. 336 CE) commentary [explains]: ‘Zhou month I ... is the day
of the announcement of the new moon(s)’. This is the ‘hearing the
new moon(s)’ in the ‘Yu zao’.

SR EAH, REREZ, ERA, B, EE/umbb,
s MBS SE A R e, BER IR 2 485, & TS, BB
MR, MESZEERSE B, DURGHALSELmLELHE, &
= [ L, M%%mﬁﬁ%& LA, Mt KE. | it
WEZ . MESES KL M.
Nowadays, on New Year’s Day of every year, court is held, the
seasonal ordinances (shi ling) are read, and policies are disseminated
at the Tongtian Palace, while capital officials of grade nine and above,
territorial representatives from the prefectures, etc. all line up in tiers
in the courtyard - it is at this that the ceremony of hearing the new
moon(s) is finished, and this accords with the wen of the Rites of Zhou
and ‘Yu zao’. Zheng Xuan’s (127-200 CE) commentary to the ‘Yu
ao’, however, posits the Qin-instituted monthly ordinances with
sacrifices to the Five Thearchs, and Five Officials and then says: ‘“The
hearing of the new moon necessitates the sacrifice of a single ox, so
that one may announce oneself to the thearch and spirit of that season
as well as pair oneself with King Wen (r. 1099-1050 BCE) and King
Wu (r. 1049-1043 BCE)’. This is where the Zheng commentary is
wrong (wu), and that is why, from the Han and [Cao] Wei (220-65 CE)
all the way to today, no one has ever done this.

S s [HAa K5, HMart] &, aEfikd, Sx A,
HA ﬂzﬁﬁﬁﬁﬂ %uﬁﬁFZI,MﬁA%ﬁ%ﬁﬁﬁ%o
BHAS, MEEZH2, FERT AW HUHEERmEESTZ. H
BH&EWE, . ﬁ%ﬂ&&%a [ABERRIA, %5
B, | Rt [, NESH SR, A5E2H
%EQEIAffﬁﬁ | RGN R., STEEITL, 6
BRI

Note: the monthly ordinance’s ‘[Spring:] its Thearch is Taihao, its
spirit is Goumang’ refers to the proclamation of seasonal ordinances—
announcements made to [the Son of Heaven’s] subordinates and
concerning ‘its Thearch’ and ‘its spirit’ in language only. This is the
cultural pattern (wen) for ‘reverently granting [the people the
seasons]’, the desire being to make people respect the seasons and
devote themselves to their patrimonies. There are ordinances for every
month, which is why we refer to them as ‘monthly ordinances’—this
does not refer to the Son of Heaven performing a sacrificial
announcement to mate his ancestors with the Thearchs, on the new
moon day of every month. The monthly announcement of the new
moon is a ceremony for marquises. Thus does the Zuo Tradition of the
Spring and Autumn Annals say, ‘upon sighting the new moon, the
duke ascended the observation terrace’. Furthermore, Zheng [Xuan]’s
commentary to the Analects says, ‘according to the rites, the lord of
men announces the new moon at temple every month, and, if there be
sacrifice, it is called ‘audience offering’; Lu stopped sighting the new
moon from the time of Duke Wen 3C/A (r. 626-609 BCE)’. This is
clear evidence that it is a ceremony for marquises. Nowadays, | have
never heard of a king (the imperial-era equivalent of marquis)
performing it.

Da Dai Liji K#485C, 8.6a-11a:

%i% A A WY 53, I LB G B R e e W= H
< BB s TE, =5, P, e =E2.
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FEILAE, 8=t B, sl EE, CEZ B R T
HEd, ABAERRE. e, EHIHIEEN.

The Bright Hall once existed in antiquity ... The Bright Hall was that
by which the nobility and baseness (hierarchy) of the marquises were
clarified .... The Bright Hall [is where] monthly ordinances [are
promulgated] ... The top is round above, and the bottom is square. [It
has] nine chambers and twelve halls, each chamber [with] four doors,
and each door [with] two windows. The palace is a square three
hundred bu to a side. [It] is located in the nearby suburbs, within
thirty li [of the capital]. Some believe that the Bright Hall was the
ancestral temple to King Wen ... This was the son of heaven’s road
chamber, no one [of] unequal [status being allowed to] dwell under its
roof. Audience was awaited in the southern palace, and audience was
sent off, exiting the southern gate.

Tongdian i# #, 70.1922:

W], KERRE FHAER ., o, L2, K. LK. LA,
WA TR . BT, SFETRZ A, W, WMESLUT
%Fﬁfg HMEZAMPUALEZR E, ZU%AN, BEREZ, B
H—/E.

According to the stipulations of the Later Han, the Grand Clerk
memorialises the annual li every year, [after which] it is customary to
read the ordinances of the five seasons just prior to establishment of
Spring.qo1, establishment of summer.qo7, greater heat.qs,, establishment
of autumn.q;3 and establishment of winter.q;0. The [vestments] worn
by the emperor [on these occasions] should be of a colour appropriate
to each of the five seasons. When the emperor ascends to his throne,
the prefect of the Masters of Writing descends to take his mat (seat).
The Masters of Writing, the Three Excellencies and the gentlemen of
the palace then place the ordinances upon a desk, which is carried in
and presented with both hands. They then proceed to their mats, where
they genuflect until the reading is finished, at which point they are
bestowed a goblet of wine.

Han shu ¥, 10.312:

HEWEILR. MZH, Rz H, SAREF. i [&]
= [BRIRJAFRZE |, WL &AW . S AW RKKREAMF2E,
/N, T ZERE. B, FTRT, MR
A, SAR ! HBHMNRH 4.

In the past, when Thearch Yao established the offices of Xi and He,
[he] commanded [them] to adhere to the matters of the four seasons
such that [they] not get out of order. Thus it was, the Book of
Documents says, that ‘the masses were there and then prosperous and
concordant’ (2.20b) — a clear indication of the foundational
importance of yin and yang. Today, some Excellencies, Ministers and
grandees do not believe in yin and yang, dissembling and belittling it,
and many of the petitions that they have memorialised violate seasonal
policies. Passed around out of ignorance, they circulate the
subcelestial realm, but if the desire is to harmonize yin and yang, then
is this not absurd?! May the monthly ordinances of the four seasons be
duteously observed.

Han shu 72, 99.4140:

T AT LR, P
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. eleven grandees of the first order to spread out [across the
countryside] to exhort agriculture and sericulture and promulgate
seasonal ordinances.

‘Shizhe Hezhong suo ducha zhaoshu sishi yueling wushi tiao’ A5 25 A1
W B g E DUIR H 4 T H ik

KEKREHE: [1EEEGAHN, BN, FREZ, NEE
[55), RUEHHTE, WG, OWHE, BEAGERLE
(&) 8L Bk, SUHRZE, WU K, OEppHE, DLSAE
O, HEAWZml. BeEM, LT, . RERER, 3E..
HE OB AT &b, |
not in accord, and wind and rain were not in time; indolent farmers
were self-satisfied and did not diligently rise to their labours - this is
why [they] endured numerous disasters and suffered grievously
therefrom. It is the sagacious emperor and perspicacious king who
never fails to embody the li numbers of heaven, faithfully upholding
the balance between them, respectfully obeying yin and yang,
reverently granting the people the seasons, and ... [text damaged]ingly
exhorting ploughing and seeding to ensure a bounteous harvest [text
damaged] ... all of this is out of weighty consideration of the hundred
surnames’ fate. Thus [have We] created [the office of] Xi-He and
established [the offices of] the four masters [to fix the four] seasons to
complete the year (sui) and deliver happiness unto [text damaged] ...
may every year they split up and travel through each commandery
under their respective jurisdictions’.*®

Han shu 32, 99.B.4193:

REZRE RS ETE, FHh. ROEHE, EERE, &
TR, WP AT SERIERL S, MERRE . HFEE.

The Red Eyebrows [rebels] had torched the palaces, halls, markets and
neighbourhoods of Chang’an to damage Gengshi (r. 23-5 CE). The
populace was starving from famine and eating one another, the dead
[numbering] several hundred thousand. Chang’an was empty, there
was no one walking [the streets] within the city. The ancestral temples,
parks and necropoles had all been dug up, only [the two at] Ba and Du
being [left] intact.

Qianxiang li %2 % J&, cited in Jin shu & &, 17.504-5:
FomoHUA, Bz +—FNK RELT =t /\#H.
From high origin, [year] jichou.,, to Jian’an 11, year bingxu.,s, the
year has accumulated 7378 years.

Supernal divisor: 1178...

IR
Era divisor: 589

FR

16 Zhongguo wenwu yanjiusuo B SZ ¥ 55 Bf and Gansu sheng wenwu kaogu
yanjiusuo H 44 S5 & 7T, eds., Dunhuang Xuanguan yueling zhaotiao 2
JERE R A 4 581%& (Beijing: Zhonghua shuju, 2001); cf. Charles Sanft, ‘Bow Control
in Han China: Yugiu Shouwang on Self-Defense’, Journal of Asian History 42, no.
2 (2008): 178. Tr. modified from
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Circuit of heaven: 215130

HE
Communication divisor: 43026

Rule years: 19...

= H
Rule months; 235

Qianxiang li %2 % J&, cited in Jin shu & &, 17.505:
AL

Calculate era-entry:

B EIo# R,

Set out the [number of years elapsed from] high origin to the civil year
sought.

(answer: 7345 years)

AEZIERRZ
Eliminate (chu) it by the supernal divisor.
(answer: 7345 mod 1178 = 278)

AWk, DMOERRZ . BRANIMACTEE, AW THEE. Wik
2, NIMLH A

[That which] does not fill the supernal divisor, eliminate (chu) it by
the era divisor. Any remainder that does not fill the era divisor is the
years entered into inner era jiazi.q;, [while any remainder which] fills
the divisor, remove (qu) it, [and that] is the years entered into outer
era jiawu.s;.

(answer: 278 < 589, thus ‘inner era jiazi.o;”)

e

Calculate new moon:

BNRLAE, MK,
Set out the era-entry years, excluding that sought.
(answer: 278 — 1 =277)

Dl Haz, SpRin—, PiS&ERA, AfAMek.

Mount (cheng) it by the rule months, the rule years then one (er yi) —
what is obtained makes the fixed accumulated months, and what is not
exhausted makes the intercalary remainder.

(answer: 277 x 235/19 = 3426 1/19 or, in big-small notation, 3426;1)

Fax+ bl b, HM.

As to the intercalary remainder, if 12 or above, the months of the year
[experience] intercalation.

(answer: 1 < 12, thus no intercalary month this year).

CldseEfi ., AmH,
Mount (cheng) the fixed accumulated months, by the communication
divisor for the temporary accumulated days.
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(answer: 3426 x 43026 = 147,407,076)
WIEVERERH, AFER/IER.

Fill (man) the day divisor for the fixed accumulated days, and [that
which] is not exhausted makes for the small remainder.
(answer: 147,407,076 + 1457 = 101,171 929/1457, or 101,171;929)

DINRERRH, R KER.
Remove (qu) the accumulated days by 60 for the big remainder.
(answer: 101,171 mod 60 = 11)

AT AL, BAh, FrRERIE—HHHE.

Name off [the sexagenary day] according to the era entered, counting
exclusively, and [that] is the new moon day of heaven I, [civil] month
XI, for the year sought.

(answer: jiazi.o; — yichou.q, — bingyin.z ... jiaxu.;; — yihai.;,)

KA, kex=+J, MrtELtt=,

To find the subsequent month(s), add a big remainder of 29 and small
remainder of 773.

(answer: 11;929 + 29;773 = 40;1702)

/INERI EERE KB

[If] the small remainder fills the day divisor, [then it] follows the big
remainder.

(answer: 1702 > 1457, thus carry the 0;1457 for 41;245)

Mg ENTE B, AKX
[If] the small remainder is 684 or above, [then] the month is big.
(answer: 245 < 648, thus the month is small)

Qianxiang li %2 % J&, cited in Jin shu & &, 17.528:

NEWMBAW, BREZRM, XAz, MR,

All talk of ‘as per’ (ru), ‘overflowing’ (ying), ‘simplify’ (yue) and
“filling’ (man) is elimination (chu) to find the dividend (i.e. division);
‘remove’ (qu) as well as ‘eliminate it” (chu zhi) are elimination (chu)
to take the exhausted (i.e. modulo).

Mengxi bitan jiaozheng £ & H R K75, entry 545:

MERH 2 B, FEEAEE, Wil IRECE, ATHER, &
Z B, W E R,

Though they are connected with things like tides and gestation, the
waxing and waning of the moon have nothing to do with the year and
season, nor the rhythm of cold and heat, [so] it would suffice to
[simply] lodge these things within [my solar] li.

Jin shu &5, 17.498:

TIRR0E, AR
... final turn towards the fine and tight.

Zhang Heng et al., cited in Hou Han shu 184, zhi 2, 3034:

MILER S, AEH=K/N, BEE,
.. using the nine roads, the [civil] month would see three bigs and
two smalls in a row, which is all loose and off.
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Song shu R, 12.260:

RARKMIELFER, KT 3R AR R AR

Emperor Taizu of [Liu-]Song (r. 424-464 ce) was deeply fond of li
numbers, and Director of the Watches for the Heir Apparent
He Chengtian privately wrote (si zhuan) a new method (fa).

He Chengtian i 7 K (370447 cE), cited in Song shu K&, 12.262:
A, AW, TREB S,

. having syzygy and lunar eclipse not on new and full moon is
counter to the very idea of li.

Qian Lezhi $¥8%2 (fl. 436-44 cE), cited in Song shu %<&, 12.264:

MIRRIE, BHWHE K%, BE RN, R gRZiEE, &
Mg, A=K S/, HWERRARE. & HalAMErE
W, TAEMLZH. AFEPEE T8k HT, sikeg] o &
AR — iR E B
Re Chengtian’s method: the new, full and quarter moons of each
month all fix the big and small remainder, which, while prudent for
calculating the time notch of crossing coincidence (eclipse) — for
which surplus—shrinkage (i.e. speed correction) is always used — it
does [result in] the [civil] month experiencing three bigs and two
smalls in a row, which is markedly different from the old method
(jiu fa). In the old [way], solar eclipse does not occur on new moon
alone but also on last and second day of the month, which is what the
Gongyang Tradition refers to as ‘some miss ahead of the mark, some
miss behind’ (Yin 3). In our humble opinion, it is advisable that [we]
persist in the old [way] on this one point.
Pi Yanzong J¢ #E 5% (fl. 444 cE), cited in Song shu K&, 12.264:
zﬁéﬁfé}%jﬁd\ﬁ%, AEEE, HR—H, [FELIGR M, ¥
ARLLH o
If the last and first day of the month fix the big and small remainder
[such that] era head falls on a surplus (a positive speed correction),
then [one] must fall back one day and take the last day of the previous
year (sui) as the head of the new era.

Song shu K, 12.264:
COFTEAREE T, AEREH ER/NER, WIAESERTEE, KSR k.

. amending his new method according to the old procedure, no
longer fixing the big and small remainder for each [civil] month.

Sui shu fEE, 17.417:
il A SB ;< SRR HyACLE S e ek, A=K/,

.. issued an edict for the creation of a new li ... that fixed the small
remainder of new moon via slow—fast [so as] to have three bigs and
two smalls.

Liu Xiaosun and Liu Zhuo, cited in Sui shu &, 17.424:

MESREOINR & — L A&, ARICH A & E B LAE
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... only knowing to add a greater remainder of 29 for the new moon
without understanding to take the conjunction-coincidence (hehui) of
sun and moon as the standard for fixing [it].

Liu Zhuo %5 (455-610 cE), cited in Sui shu F§ &, 17.424:

=N, AiiERE, e e, RIEHE. (HBEWE, MEE
AR AT ZE, RALERZN, WHERZ, AAR
2, WAL T B e A BA R, Ak #l. SFREE,
AAZSC, DLAATEBER EL W, S ERIEW, AEH. =2
Hio ST —/A =K, §RZH%i.

These three men — the li experts (shan li) of previous dynasties — were
all of this intention but had yet to correct their writings. What matters
in li numbers are new moons and gi. The [first] new moon crowns [the
calendar of] court audiences, and the [first] gi is the beginning of the
growth of life; in the new moon is invested the cultural pattern (wen)
of declarations and food offerings, and in the qi is invested the
ceremonies of the suburban sacrifice and reception - thus it was that
Confucius (551-479 BCE) mandated li and fixed (ding) the new moon
and winter solstice as a model for the future [in the Spring and
Autumn Annals]. Today, Xiaosun’s li method (li fa) accords with both
the manifest and patterns (i.e. experience and classical precedent): it
fixes (ding) the syzygy by means of slow—fast lunar motion, desiring
to make [solar] eclipse necessarily fall on new moon, not on the last or
second day of the month. Even if it concatenates the months ‘one
small, three big’, [it does so to] get at the integrity (tong) of heaven.

Sui shu & 2, 17.424:

[E|E e

... raised objection by decorating wrongness.
Jiu Tang shu & &, 79.2714:

A RAFA

... had no idea in the first place.
Han shu 7% &, 99A.4077-8:
PEE AT B

... transplanted in numbers of thousands & myriads.
Hou Han shu 1% &, zhi 2, 3041:
BEURMIE, M

... [only the actual] appearance of an eclipse should be counted as
correct, there being no ‘distant’ or ‘close’.
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Chapter 4
Han shu ¥ &, 21A.973:

AL, TERE.
. the Sanmiao corrupted their virtue, and both offices were
abandoned.

Han shu ¥ &, 21A.973:

HEHE. Bk,
.. re-educate Chong and Li’s descendants.

Shangshu zhushu & yE #i, 7.102a:

FOMEE PRI, PR TR E
.. the Xi and He [brothers] deserted their posts, losing themselves in
alcohol in their [respective] fiefs.

Hou Han shu 1272, zhi 2, 3042:

TRTRRrh A AR RN S, Wk L.

HHGERE, ,\/%m #eo GHY  (GR) %&H@ %EE
mmﬁ B, WS, A, ﬁ J
[Liu] Hong (fl. 167 206 ce) shall go forthwith to [Prefect Grand
Clerk] Xiu to compare (can) against Han, calculating origins and
testing (ke) parts, examining and collating (kao jiao) lunar eclipses. [If]
upon circumspection (shen) [Hong finds Han’s] jisi.gs Origin tight and
close (mijin) and that [Han] has a master(’s) method (shifa), then
Hong is to receive it from Han. If unable to do so, [please] respond.

Hou Han shu 1% 2, zhi 2, 3043:

%ﬁgl—-ﬁlil N7 H n%lz:i&"kjo
. though [Wang Han] has a master(’s) method it is the same as if he
had none; the test results (ke), moreover, were not close and tight

(jin mi).
Lu Jiuci wen shu yu Chen Qi % /A I B 5T Bl 2

BARBE T BORE . AKGEE st BOBRED B (fifD , AR5
(RO —%, 7T (i) ¥%&57 7 BE[4- 142]%.;115 “T R
ANTTEBE () 7 eeeeee [4-144]
Lu Jiuci inquired about numbers from Chen Qi, saying, ‘[I], Jiuci,
read speech (yu) and count numbers (shu) but cannot fathom the two
at once. [I] want to fathom [at least] one [of these] things, [so] which
thing is [the most] urgent?’ Chen Qi replied to him, saying, ‘If my
good sir cannot fathom both at once, then abandon speech and fathom
numbers, [for] numbers can speak, [but] speech cannot number’.*

Jin shu & &, 17.503:

Y Han Wei %44, ‘Beida cang Qin jian Lu Jiuci wen shu yu Chen Qi chudu’ 1t Aji
el Wﬁiﬁ\b\ﬁﬁgﬁl?ﬁﬂiﬁﬂ #J7H, Beijing daxue xuebao (zhexue shehui kexue ban)

R ERER (F 24 RIERD 52, no. 2 (2015): 30.
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HEvI O, SUEBfT, SRRy Wk, J17 1265
B, LIOSRITE. AR A 2k, Huksle =,

From the Yellow Inception period (220-6 Ce) on, the reform and
creation of li procedures all pored over the Supernal Icon’s Dipper
parts reduction, syzygy remainder, and yin-yang and slow-fast
[sequences] of lunar motion in search of compromise. Hong’s
procedures were the exemplar (shibiao) of calculation for the
subsequent age, and thus [do 1] lay them out as follows.

Jin shu &, 17.498:

BN, SRR, FREARES BT, FHERY
17, SN B, BHEAER, RS, a0 ARG,
%4%ﬁ%ﬁ&oﬁu£EA+hﬁB& [ L e i S T
Wk, XAREHHEN} 2%, Diied. AL BEZAT, #
ERIG R, 5 RIER 4

In the time of Emperor Ling of Han (168-89 CE), chief commandant
of Kuaiji Eastern Regiment, Liu Hong, examined the Clerk’s Office’s
li notes [all the way] from antiquity to his day. [He] traced the motions
of advance and retreat, and [he] verified (yan) the risings and settings;
[he] watched the goings and comings, and [he] du-measured the ends
and beginnings, and [he] first awoke (shi wu) [to the realisation] that
the Quarter-remainder [li] was loose and wide (shu kuo) of heaven and
that it was all because the Dipper parts was too large. [He] changed
the era divisor to 589, and the Dipper parts to 145, and he created the
Supernal Icon method, with the winter solstice.q;,; sun at
Dipper. os 22 du, seeking the motion of the sun, moon and five
[planets] via procedures. [He] calculated, and above [it] matched with
antiquity, and below [it] responded to the present.

KAz, KEE, AT, BEAKR, LRERIE. XA
ﬁJ:JEl’fTLLr %%H ’fTr lzz: E'ﬁC?jaiﬁ/\Efﬁiﬁ%, E"/fjt%i‘é_‘r E/l\jlf“
B EAAEIR. TTRANE, HARKER.

What he did was establish numbers based on the Changes [such that]
they called out to one another in hidden motion and sought each other
out from secret parts — and [at this he] named it the ‘Supernal Icon Ii’.
Also, [he] created the solar/daily motion slow—fast (speed correction)
while concurrently investigating (kao) lunar motion, [concluding that]
yin and yang (i.e. negative and positive latitude) cross inside and
outside the yellow road, and that the sun travels on the yellow road,
experiencing advance and retreat in terms of red-road lodge du (see
Section 2.1.4) — and only with this was there a turn (zhuan) towards
the fine and tight (jing mi) relative to prior methods.

WA R TCAE, BRXZHGE, AR R AR, SOmRES .

In [196 cE], Zheng Xuan (127-200 ce) received his method, and
considering it to plumb all that is recondite and crown all that is subtle,
he further added commentary and explanation to it.

Analects XV.11:
TR, R, W%, RIS,
Implement the seasons of Xia, ride the carriage of Yin and wear the
cap of Zhou, while, for music, it’s the Shao and Wu.

Zuo zhuan, Shao 17:

HER
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The Xia numbers get heaven.
Jinshu & &, 17.498-9:

oI, KA R B, EA U KK
S AR S GO0y K, A2 E SRR, g, DAY \E )\t
=AEE, ToE AN

Midway through the Yellow Inception period (220-6 CE) ... Prefect
Grand Clerk Gaotang Long (d. ¢.240 ce) made repeated and detailed
deliberation (yi) on li numbers and [the need for] reform. Assistant to
the Grand Clerk Han Yi thought that the Supernal Icon li went too far
in reducing the Dipper parts and that it would later slip ahead of
heaven, so [he] constructed the Yellow Inception li, using an era
divisor of 4,883, and a Dipper parts of 1,205.

HiagmESMEZ, Ug: [BEEEY, fiEmetn . =
W12 e LAY JB& A B, KBRS dr, BOUBE IRy, wullE e,
WA, MR ISR KR H AATE, 2B, &
AR, BAEAE, M. REAm BN, REFE,
AL B8, &ML, —HFZH, /REE. |

Later, Prefect of the Masters of Writing Chen Qun (d. 237 CE)
submitted a petition, which went, ‘Li numbers are difficult to
comprehend and have been a point of much contention among the
expert scholars (tong ru) of the previous age. At the inauguration of
the Yellow Inception reign, the Quarter-remainder li had long been
far-off (yuan), loose (shu) and wide (kuo). The Great Wei has received
the mandate, and it is time to reform the li and illuminate the seasons.
Han Yi was the first to establish [a new li], afraid that [it] was not
[sufficiently] circumspect (shen), [however], [he] thus referenced and
compared (can jiao) [it] against the Supernal Icon [li]. What [he]
compared was the motion-du of sun and moon and the quarter, full,
new and dark moon (i.e. lunar phases). Over the course of three years,
[people] exchanged [accusations] of right and wrong, which were at
no time [ever] resolved. According to the Three Excellencies’
deliberation (yi), everyone gathered everything together and put it to a
hearing to arrive by different paths at the same conclusion: that [they]
desired that it be proven (xiao) at the rotating mechanism (xuaniji,
i.e. armillary sphere) — each to the utmost of their methods (fa) — such
that in one year’s time there should be sufficient [grounds] to
determine their respective success/failure (de shi)’.

2],

The petition was approved.
Sanguo zhi =&, 47.1129:
Sy, HERE.

... reforming the Quarter-remainder to use the Supernal Icon li.
Sanguo zhi =&, 25.719:

Rl
... [his] intentions surpassed his expertise.

Jin shu & &, 17.503:

REREARE, & TR -
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... before comparison and deliberation had been settled, the emperor
died, and [the matter] was laid to rest.

Wei shu # 2, 107A.2659:

JeAh 5 AR R, B F#3 T E -
... in [178-84] there was a change to the Supernal Icon, and in [220-
6 CE they] used that fixed by Han Yi.

Shushu jiyi #UAECIE, 1b:

M FEER SR, MRE DI, THioRil, RBIEREEEEE, Wik B .
RS, EGPTH. KREFE: [BEET? | . &8 1b H.

[HEdR . RARESE, My, SFRRHEE. &
gﬁkﬁﬁzo%iazWﬁA%EK%%W,Eﬁﬁﬁﬁﬂ
Trekking all through hill and mount, the woods and gullies that need
be passed, [I] finally [arrived] at Mt Tai. [There I] saw Liu Kuaiji,
broadly knowledgeable and well informed, everywhere in numbers
and procedures (shu shu). | thereupon received [my] patrimony, rather
infected by whence it came. | at one time asked, ‘Is there any [point at
which] numbers are exhausted?’ Kuaiji said, ‘I once was roaming in
the Eye of Heaven Mountains and saw that there was a recluse [living]
there. No one in our day knows his [real] name, nicknaming him ‘Eye
of Heaven Sensei’ (Tianmu Xiansheng). | thought to ask him the same
question, and Sensei said [to me], ‘The people of this day and age say
that a three’s no match for two, speaking about [the games] cut-
boredom and four corners’.

Jin shu &2, 17.503:

HBIRAE, VHENDE. 5S4 RS2 P GOE R KRR
W, SOME. A EFF LR, FIHEER B, DA
G, MIRRHERE, E2R10.

The House of Liu were in Shu (221-63 ce), which kept the Han
Quarter-remainder li. The [Sun] Wu prefect of the palace writers, Kan
Ze (d. 243 CE), received Liu Hong’s Supernal Icon method from Xu
Yue of Donglai and added exegesis and commentary to it. Regular
Palace Attendant Wang Fan considered Hong’s procedures fine and
marvellous, and [he] used them to extrapolate the principles of sphere
heaven to build a sight [and/as] effigy as well as a discursive. Thus it
was that the Sun Clan used the Supernal Icon li until the demise of Wu
(222-80 cE).

Jin shu & &, 17.503:

B RYICE, WEMGRERYE, KL, WESIEY,
ITERE, WEHZ AK/IE, MHFE=A/HE, K&, . F=/
BEBRE IEAE, ZJABALRST, PEIERS, BLUEEAE. —4F
EHH, BHEILE,

In Emperor Ming, Luminous Inception 1 (237 CE), Gentleman of the
Masters of Writing Yang Wei constructed the Luminous Inception li
and submitted it to the throne. The emperor thereupon reformed the
first month and implemented [Yang] Wei’s li. [He] took the month
established at chou.gg, as the first month, changing month 11l of that
year to the first month of summer (month IV). Though the first,
middle and last months of the seasons were different from those
[counted from] the Xia first month, when it came to the suburban
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sacrifices, the spring and winter hunts, and the proclamation of
seasonal ordinances, all of these [were done] according to a first
month established at yin.ggs (as per the old Xia calendar). In year 3
(239 cE) the emperor died, and [the court] reverted to the Xia first
month.

Song shu K&, 14.328-9:

Eﬁ%ﬂklék, sl LamiEw, eI AR, BRI A, B
% RIE, TARR. RIEREREZ, SHUARTIEREK, E=
JL’ ATk, IEMSeE, ARREE, R, =ELF, 5
ST e, MRS, AR, TEOCHL, BTk, fERAT
ko HEEESE, WERAFE, RARAANIEW, Hkt, RIS
Y, DiEZar 2 fit. Bk E 2, (To A A, |
Since the Yellow Inception, Ruists have all been discussing the first
month, some considering it advisable to reform, some considering it
right to not reform, and, with the intention of selecting from difference
and dissent, [the matter] has gone unresolved to our day. In [We]
heard of this in [Our] time at the Eastern Palace (as heir apparent),
being always of the opinion that the master (Confucius) had created
the Spring and Autumn Annals and circulated three-concordance
[metaphysics] as a model for later kings — that the first month of each
should follow [its] colour [correlate], which differs in accordance with
inheritance. Since the [time of] Five Thearchs and Three Kings, [this]
sometimes passed between father and son, [who were] of the same
body but different virtues, sometimes (referring to Shun) by being
‘sent to the great plains at the foot of the mountains’ and ‘receiving
[the former ruler’s] retirement in the temple of the Cultured Ancestor’
(Shangshu zhushu 14735, 3.34b-35b), and sometimes by taking up
shields and dagger-axes to administer punishment at the bidding of
heaven. Though [they] took different steps in different times, there has
never been a case of not changing the first month, using robe-colour
or elucidating of cultured (ritual) objects to display the tokens of
having received the mandate. Speaking about it from this [perspective],
why mustn’t reforming [the first month] be correct?

Sanguo zhi =[] &, 25.709:
BRI, MEKLSL.

... transferred to palace attendant while kept on as Prefect Grand
Clerk.

Zizhi tongjian & ifIEEE 120.36a:
HE K LAIRI tREE BLLAKES,

.. obtained the Xia Prefect grand clerks Zhang Yuan and Xu Bian and
reinstated them as prefect grand clerks.

Jin shu & &, 18.536:

SUTTREA], BHERYIE.
Now that the era has been changed to Luminous Inception, it is apt
that [this] be called the Luminous Inception li.

Song shu K&, 14.332-3:

E‘i(}:/‘JH:El%i, luﬁ%Jﬁ” TTL/LEBEI@%EE#, x%%ﬂ o H

IIT
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—He, XARH., EEEEIEA. #EsWEESACE, HiR
TS XEIEWIG R, HUEEZ R .

Upon reflection of the matter of [your] memorials, [We feel as if] Our
five organs are severed. What to do? [Oh], what to do? [Our]
meritorious ancestor, Emperor Ming, abandoned the subcelestial
realm on New Year’s Day, and every time [We] think about the
approach of this day with the Empress Dowager [We feel as if] our
hearts are being peeled and torn. [We] cannot hold court for the mass
of lords on this day, for that is to receive praise and felicitation, and
meeting on the second is furthermore against [all] precedence. [We]
have heard that it is right to return to the Xia first month, and though
[We] violate the former emperor’s understanding of the three
concordances, this is, for its part, [an expression of His] descendants’
grievous misery and eternal remembrance. Moreover, since the Xia
first month ‘gets the numbers of Heaven’ (Zuo zhuan, Shao 17), may
[this] the month established at yin.gez be made the beginning of the
year.

Jin shu # &, 17.503:

RATEERE, RIGUE, RBZSVE, MARBE. HiEELE
JegiRE, WMOTTHIETLAME, HARR TEENREE .

When Emperor Wu [of Jin] (r. 265-90 CE) ascended the throne in
Grand Beginning 1 (265 cE), [he] inherited the Luminous Inception li
of the [Cao] Wei but changed its name to the ‘Grand Beginning Ii’.
Yang Wei’s [procedures for] calculating the five [planets] were
particularly loose and wide (shu kuo), thus [this part of Yang] Wei’s li
was swapped out for the Supernal Icon’s five[-planet] method after
Emperor Yuan (r. 317-22 CE) crossed to the left bank of the Yangtze
(in 317 cE).

Jin shu £, 17.499-503:

%2%?2%:(% BT R HI LR HY -84, DIESRR — R
Prefect Grand Clerk Xu Zhi said: ‘Liu Hong’s procedure for lunar
motion has been in use for more than forty years now, and [it] is
repeatedly perceived to miss the mark (shi) by one chen and some odd
[fraction]’.

%%%:fELLﬁ@,ﬁﬁ% Uﬁm,@%_noaﬂ¢,
ST, 2 &%%% ﬁ%%@Zﬁ,@%ﬂ%EﬁoJ

Sun Qin yi-opined: ‘[Grand] Clerk [Sima] Qian (c.145-.86 BCE)
constructed the Grand Inception. Afterwards, Liu Xin (c.50 BCE-
23 CE) considered it loose (shu) and thus made the Triple
Concordance. In [87-8 CE], this was reformed to the Quarter-
remainder. Using the heavenly du of the [sphere] sight to examine
(kao) and match (he) foretoken and response (prediction and
observation), [it was discovered that] the time experienced error and
slip (cha die), overshooting solar eclipses by a half-day. By [172—
8 CE], Liu Hong had reformed to the Supernal Icon, the foretokens of
the seven luminaries of heaven that it predicts (*buo ) matching the
order that between heaven and earth exists (*zia®).’

B [EANTKRGRE a,ﬂﬁmﬂﬁé,%ﬂzﬂﬁﬁ,
Em#ﬂ%ﬁ SLRRIRRE, BEZAAS, Wi W,
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Dong Ba yi-opined: ‘The sage men tracked the [sun] from gnomon
shadows, verified (xiao) the [moon] from quarter and full moons,
elucidated the [planets] from appearances and concealments, and
settled right and wrong from the first and last days of the month.
Quarter moons, full moons, concealments and appearances are the net
threads (ji) of li numbers and are brilliant for inspection and
verification (jian yan).’

trinig:  [SNELUBRR, RN E ZHERE, SEEZ R,
=8, T

Xu Yue vyi-opined: ‘Liu Hong absorbed [himself] in inner
contemplation for more than twenty years with the li’s lag behind
heaven, referencing and comparing the li procedures of Han experts in
the Grand Inception, Triple Concordance and Quarter-remainder [li].

TR R R SR, AT LR A%, S LE L', Abt
— ﬂ@¢w,7UUVfAE,£EA+ﬁYWWLwJ@E¢
ATPUE Ty . B2 BEE Iy, (H—iE N+ =7, A T,
e AR, Bl 2. AROZEE LB EL A e, A
%%%Z?,Tﬂ%@%ﬁﬁ

If one tests (ke) the quarter and full moons from the two sights’
perimeter intervals, [one finds that] lunar motion terminates (repeats)
once every nine years — what [we] call the ‘nine roads’. In nine rules
(zhang) — 171 years — the nine roads [makes a] small termination, and
in nine nines — 81 rules — there are 567 parts and nine [small]
terminations, advancing and retreating from four du and five parts
before Ox. g9 (the winter solstice). Scholars duteously sought to match
this with the Quarter-remainder by simply subtracting the 63 parts of
one road such that the parts would not carry down. This is why it was
loose and wide (shu kuo) — it was because the Dipper parts was too
large. If one tests (ke) quarter and full moons via du measuring the
position of the moon at dusk and dawn, then one will know whether
the added hour is ahead or behind; it is not [however] advisable to use
the two sights’ perimeter intervals.

BOmARMIT =4, W, TR eH, NAATBERLE
KEETEEMEE . TURRT, BLERE, B RAT.

Hong added twelve eras (ji) to the Grand Inception li origin, reduced
ten from the fraction at the end of Dipper. o, and started [his] origin
from year jichou.,. In addition, [he] made procedures for the slow—
fast crossing coincidence (speed correction) as well as yellow-road
north polar distance (polar co-latitude) of lunar motion and for the
[planets]. [He] reasoned out (li) their truths in a way that was pure and
tight and that [1] believe can operate for a long time [to come].

ASuEifris, BHWE, DN, PrEE . ST, 5
IR %+mﬁ4,ﬁiw , BRRHEL, AT

Now, all of what Han Yi has constructed uses Hong’s methods (fa).
[He] slightly increases the fraction at the end of Dipper. qg, but there is
barely any difference. As for Yi’s additions and subtractions, their
rendering was not without thought, but [his] ten procedures are newly
established and are as yet imperfect, being sometimes less than
completely effective (xiao) as regards solar eclipses.

BB E, BAEHG. BB, B, sk, ok Ly
H@:E@@E,M%EF,@%TL,:%ii,%@Zﬁm
WE, WNHE, TAER, SRCk, REHTE. |
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Of the essentials of li testing (xiao), the [most] essential is the solar
eclipse. In [172-8 CE], Hong was at the time a court gentleman and
wished to reform the Quarter-remainder, [so he] first verified (yan) it
above (i.e.in heaven and/or in writing to the emperor) via solar
eclipse. The eclipse was on a clear day, the added hour was at chen.ggs
(08:00-10:00), and the eclipse went from bottom to top, intruding
two-thirds (over the disk of the sun). After the matter had been
inspected, it was [found to be] like Hong said. [All] within the oceans
recognised the truth (zhen) of it, and there was no one who did not
hear of it. Ever since Liu Xin, there has been no match for Hong.’

------ NERH Atk g, R0 G2 GE), #¥—ik.

... Out of a total of five tests (ke) of solar and lunar eclipses, the
Supernal Icon had four (fars) [closes], and the Yellow inception had
one close.

%%%ﬁ%&:f%%%%@ﬂﬁ,ﬁﬂMOMZﬁﬂﬁ,Kﬂ
Yi challenged Xu Yue about the test results (ke): ‘The Supernal Icon
ebb-and-flow can only be subtracted, it cannot be added. There is no
way to explain adding it. [This] is useless!’

Er: [AWBHAHE, 2L, IHE&AT, &Ased, %3l
ZIEHE. |

Yue said, ‘The original procedure itself has ebb-and-flow; [I] received
the master’s method (shi fa), and it is the ebb-and-flow that makes [it]
astonishing. [I] am afraid that [this] cannot be changed (gai) and thus
have arranged [here] the proper method of ebb-and-flow.’

T B B
Yi backed down.

------ MPURRARTF: R BiE—d, sy HiE—9.

... Out of a total of fifteen appearances and hidings of four [planets],
the Supernal Icon had seven closes and two hits, and the Yellow
Inception had five closes and one hit.

BErh g TRAKSEREEMER, —HFtH. =F+—H%
SRR H B 2R, Hainws Jh RN, =2, €&
BREFHW, |

Gentleman of the Interior Li En yi-opined: ‘By comparison with the
Grand Clerk’s heavenly du (as calculated from the official Quarter-
remainder li), on the other hand, [one notes that there] the full moons
of 2-VI1I (21 August 221) and 3-XI (5 January 223) are not even on the
same day as the [real] heavenly du — the added hour of lunar eclipse
being six [double]-hours and a half (thirteen hours) behind heaven.
This is not what one would call “trailing by three du”; [we] determine
[rather] a lag behind heaven in excess of a half-day.’

HEREE:  [HREIAIE\E, E=E, UR AU #wH
Z’ %ﬂ/ﬁzgﬁgo }*_ﬂﬁ—k#’ Eﬂzﬂ:i:’ }:Lﬁ/b@o

Dong Ba yi-opined: ‘In the past, Fuxi first created (zao) the eight
trigrams and invented (zuo) their three lines in order to symbolise
(xiang) the twenty-four qi. The Yellow Emperor followed suit and
first invented (zuo) the Adjusted li. Over eleven dynasties and five
thousand successive years there was a total of seven li.
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WHIH LA 2 mBFIEH o, HRRE AW EALE, TR T KA,
g, UKIRMGPERLAE, Baiindk, FIA=5F, KREMER:, HiE
EE, NEMES, SEREYSEAEN, SmATESE N JE =,
Zhuanxu made the first month of spring, month I, [we use] today his
origin. At the time, on the first day of the first month, on the
establishment of spring.qos, the five [planets] congregated at Heaven’s
Temple — that is, Hall. ;3 — as the ice first began to melt, the
hibernating insects first came out, and the cocks first began to cry
three times. It was the rise (zuo) of seasons in heaven, the rise (zuo) of
prosperity on earth and the rise (zuo) of music/joy among man, and
none of the birds, beasts or myriad creatures did not respond to one
another in harmony. Thus is the sage man Zhuanxu the progenitor of Ii.

W ERE, JRARLAIE AW BT i, R+ — B 2%
JUH, PR LE, SUCLE, BIENUR. ERER, BIKE
ﬁﬁﬁfﬁﬁ&o%ﬁﬁﬁaf§52@,EE%E%J,%Z
FENLENS

Tang invented (zuo) the Yin li, which no longer took [the coincidence
of] the establishment of spring.qo with the first day of the first month
as its node, changing [instead] to an origin head [at the coincidence of]
winter solstice.q, with the first day of the eleventh month. Down to
Zhou, Lu and Han, everyone followed this node, on which the
corrections of the four seasons (regulated intercalation) have been
[hitherto] based. The Xia won the support of heaven so as to succeed
Yao and Shun by following Zhuanxu. Dai the Elder’s Record of Rites
says, ‘The li of the Yu Xia established its first month on the first
month of spring” (Da Dai Liji, 9.11b), that is what this refers to.’

Bifdes: [T HP &SR, At HAm, 2RIITA
BERGE, HEEEEA, KRR, SgdbEs . mA%
SEARE AL, TRIERVEZ RS, AR [~ 2%, 7]
A A ] FH.

Yang Wei pleaded: ‘Looseness and tightness can be known in sixty
days, one [need] not wait ten years. If you do not follow the/a method
(fa), this is [like] abandoning the compass and T-square when
checking (jiao) squareness and roundness; it is [like] forsaking the
scale and balance when investigating (kao) lightness and heaviness; it
is [like] abandoning the chi and cun (ruler) when testing (ke) length
and shortness; and it is [like] turning away from distinctions and
principles when discoursing upon right and wrong. If one does not
first fix a ‘root’ method for checking li, carelessly entertaining ‘branch’
disputes that abandon method (fa), then this is what Mencius (fl. 320
BCE) refers to as “being able to make a one-cun square of foundation
reach a greater height than a tall building (by suspending it where it
doesn’t belong)” (Mencius VIB.1).

SEERIERIUTE, T, 2L mEHER, WM,
R, EHS, BRI istar bz AR, FramiEe, 2
PO AT AL, AP R A,

Now, from Han Yi’s reliance on Liu Hong’s procedures [we see that
he] knows to esteem his procedures and treasure his methods, and yet
[he] dismisses his discourse, forsakes his procedures, abandons his
words and strays from his endeavour, the inevitable result of which
will be to stop Hong’s unique and marvellous model (shi) from being
transmitted to future ages. If [the case be that he] is straying from it
knowingly, then [he] has intentionally forsaken [the] master; if [it be
that he] is basing himself upon it unknowingly, then [he] has
ignorantly arrived at a confused understanding.’
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Yixing —1T (683-727 cE), cited in Xin Tang shu /& &, 17B.622:
RACUHE R, THAME

... it was originally the ebb-and-flow that was [the most] astonishing,
but the procedure was not passed down.

Yang Wei #%f#, cited in Jin shu &, 18.536

...... %%féﬁﬁﬁﬁ]’{m‘ﬁﬁ

... first tight and later loose and, thus, inadvisable for use. ...

se LAECHT DA SR H, HEE RIEE, FE AL, Bu DLamd, &¢i
Fe, HEER, MAEAE, H5hRRZITESRYE,
FIRIAY R, TR, R AT, B2 RIS, SERAERT
SO, MO, HRERE, |G, UK, DRHA,
FMRG G, ST AR, BORREN Wt . UL RAE
W, BWmImMAE, HEWUR, HHEAD.

It is for this [reason] that Your humble servant has previously, in days
off from attending to the canons [of state], calculated and tested the
heavenly road, examining it in prior literature, and verifying it in
eclipse syzygies; detailing and honing it, and establishing anew a tight
li that be neither ahead nor behind, but on the mark in heaven, past
and present ... This Luminous Inception li established by Your
humble servant, its methods and numbers are concise and essential,
and its implementation and use are close and tight; work on it, and one
will find it saves time; study it, and one will find it easy to understand.
Now, even if one made [the legendary mathematicians Ji] Yan and
Sang [Hongyang] perform mental calculations, [sage-time inventor of
mathematics] Li Shou operate the counting rods, Chong and Li direct
the gnomon, and Xi and He examine the shadow to investigate the
road(s) of heaven, and calculate and verify the sun and moon, to
plumb the extremes of fineness and subtlety, and to exhaust the limits
of procedures and numbers (shu shu) — none of this would nearly so
marvellous as [the marvel that is] I, your humble servant. It is for this
[reason] that the li numbers of the accreted ages are all loose and not
tight, and why, since the time of the Yellow Emperor, they have been
reformed without end.*®

Cai Yong % (133-92 cE), cited in Hou Han shu &, zhi 2,
3038-9:

e AEEARE e T, AU TS EHF R S AR
This is a case where [an origin] was effective over its predecessors
despite it not being an origin [that appears in] diagrams and
prophecies... talk only of diagram and prophecy [literature], and what
[they] say does not convince.

Sui shu [, 20.561:

SR IR U S0, AR

Zhang Zixin... was the first to awaken [to the fact] that the crossed
roads of sun and moon [both] have inside and outside (displacements
in latitude) and slow and fast (pseudo equations of centre)

8 Cf. Guan Yuzhen P ¥if, ‘Eclipse Theory in the Jing Chu Li: Part I. The
Adoption of Lunar Velocity’, Archive for History of Exact Sciences 69, no. 1 (2015):
108.
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Kaiyuan zhanjing Bfl 7o /5 4%, 105.4a:

EREFES=E TE A
. from high origin [in year] renwu.;q to today is 32,072 [years]
outside the count (i.e. to be counted exclusively).

Emperor Wen of Wei, cited in Sanguo zhi =[], 2.78:
HAHESERE, RARMZE, NEH="1

. [everyone] go sincerely about their own job ... and stop
denouncing the Three Excellencies.

Wuxing zhan 1.2 /4, silk MS, Mawangdui tomb 3 (sealed 168 bce):

(R Y ffE, A AT & [4R]
. [advancing and retreating] are without constancy (wu heng) and
cannot be taken as a [standard]’ (line 45)

Li Yexing 2= 3£ B (484-549 cE), cited in Wei shu 3, 107B.2698:

AR, R A Y, SANEE

. the one [planet], [Mars], does not always correspond with the
[predicted] du, as its hiding and appearance are inherently lacking any
constancy (wu chang).

Hou Han shu 1472, zhi 2, 3028:
LWifE, HEEZHE

.. ordering two watches, wherein the superior would be they who got
the most counting rods (suan).

Hou Han shu 1% 2, zhi 2, 3025:
AAEAASYE (), HE (JB) i %@tﬂ, FH+—H, ZEN

T, BB %,7%¥ Biif, 3 (8) SABRUA AT, M
A PEAER R . SR A LU 4 &@3% B, AT

}‘[

SNHE. FOFELART, ELHE. PIUSEZEH RNk,

An edict [was issued] ordering [Yang] Cen to [conduct] a general
watch (hou) and rank (ke) [his system] against the official li. Of a total
of five quarter and full moons from month VII to XI the official li was
in each case off target (shi), and Cen was in each case on target
(zhong). On gengyin.,;, an edict [was issued] ordering Cen to be
appointed to the office for quarter and full and lunar eclipses; [it]
furthermore ordered expectant appointees Zhang Sheng, Jing Fang,
Bao Ye et al. to rank (ke) Cen[’s system] against the quarter-
remainder method. More than one year [later], [the number of] matters
where [Zhang] Sheng et al. were on target (zhong) was greater (duo)
than Cen by six. On 12-XI-bingzi.;3 (69 CE), an edict [was issued]
ordering Sheng and Fang to replace Cen in predicting quarter and full,
lunar eclipses, and added hours.

Huainan honglie jijie ¥ F5 5 21 4Ef#, 8.254-5:
Iy, FHILW, FEARRK, BEAR----32 SRR E T
Wi 2 B, BILBTXoKZ b, #KRAE 2 E, Ei-HHm

;iﬂﬂ%ﬁﬁ, BrizietiikE, SEmTERK, BREE, BERUA
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In the time of Yao, the ten suns rose at once, scorching the stalks and
sow and killing the grasses and trees... Yao sent Yi to punish Chisel
Tooth in the meadows of Chouhua, to kill Nine Gullet on the banks of
the waters Xiong, to snare Typhoon in the wilds of Greenhill, to shoot
the ten suns above and kill the Yayu below, to split Long Snake at
Cave’s Court and to capture Mound Pig in Mulberry Grove — and the
myriad people all rejoiced and installed Yao as the son of heaven.®

Lingxian % 7, cited in Hou Han shu 1% 3% 2, zhi 10, 3216 (comm.):
ﬁE@c%@Z_u H

.. [his wife Chang’]e stole it and fled to the moon.
Liji zhushu #35C7E R, 28.534b:

$$§5 FGERIS, VUSHRHIT . R #, BF2hf
When a male child is born, it is [given] a bow of mulberry and six
arrows of fleabane by which to shoot heaven, earth and the four
directions, [these] being where a man’s business lies.

Liji zhushu #33CTEH, 28.534a:
SRR, e rsmiifia. =H, maET, BELE.

. places a bow to the left of one’s door [to announce] the birth of a
male child ... and, on the third day, one begins to carry the child on
one’s back, [going] shooting for a boy, but not for a girl.

Zhouli zhushu J& 187+ 5%, 10.160b:

A% TIE:- N NI NI -
.. the six arts: ritual/politeness, music, shooting, driving, writing and
numbers.

Jin shu £, 103.2683:

B BRI EA - HERIB N, R —~F, SR

Liu Yao (r. 318-29) was 9°'3° (229 cm) tall ... heroic and martial
beyond anyone else, [he] could shoot and pierce through iron one cun
(2.44 cm) thick.

Jin shu & &, 102.2657
FUHE TR, REES, S5 =0T

Liu Cong (r. 310-18)... studled swordsmanship at fifteen, he was an
Ape-arm good shot, [his] crossbow [weighing] three-hundred jin
(66 ko).

Hou Han shu 1% % &, 85.2812:
NES, EREANH.

.. [so] good at shooting that with [one] release [they can] penetrate a
man’s eye.

9 Tr. modified from John S. Major, ed., The Huainanzi: A Guide to the Theory and
Practice of Government in Early Han China (New York: Columbia University Press,
2010), 275-76.
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Shiji 525, 109.2872 (comm.):
WTIBCR B E,  FRP LAERAS B &

The sport (xi) of shooting looks for looseness and tightness (shu-mi),
and one takes alcohol to make the loser drink.

Shiji s27C, 4.165:

BARHIE, FHEE. FOMETDmZ, AEmah.
FEHBEBTN, BEEH.

The [Kingdom of] Chu had Yang Youji, who was a good shot.
Shooting at a willow leaf from 100 bu (138.6 metres), [he] hit (zhong)
it a hundred times out of a hundred releases, [leading] the several
thousand observers (guan zhe) to the left and right to all say, <[What] a
good shot!”

Han shu £, 51.2360:
MEEZ K, INAaHE

.. and for big willow leaves he threw in another hundred hits.
Diwang shiji #7 £ tt:4C, cit. in Taiping yulan AT &, 82.9a:

Rl gz A HA, MEmRES AL,
Yi ... mistakenly hit (zhong) the right eye; [he] lowered his head from
shame and never forgot it till the end of his days.

Huainan honglie jijie ¥ 7 15 214/, 16.529:
TS AR

A good marksman does not shoot to miss (shi).
Liji zhushu #83C7E B, 62.1015b:

HARBLLATE, HETALE, M2, [HRE.

those who [deliver] the most hits (zhong) with their bodily
comportment in conformity with the rites and their rhythm in
conformity with the music shall be granted participation in sacrifice.

Liji zhushu #8307 B, 62.1017b:
UIEC RS TR

Each shooter shoots at the mark of his [ideal] self.
Liji zhushu #85CiE 5, 62.1020a:

ﬁ%a\zg%a CiEmg g%, FimAT, ALK CE, RE#EC
EA o

The shoot[er] seeks correctness in himself. Only after correcting
himself does [he] release, and [if he] shoots and misses (bu zhong),
then [he] is not angry with the winner but turns around and seeks [the
cause of his failure] in himself.

Edsen-gol 45.23

DR e ke, AT EEUN, SRR

SE[R+1] , B,
TR, PPAHNIRANRRE, N, KIS
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Proficiency Ordinance no 45. Watch chiefs and gentleman clerks shall
all be tested (shi) in archery. [They] shall shoot at targets at a remove
from the butt using crossbows with the strength of operational bows.
[They] shall release twelve arrows, six [registered] hits on the target
being the standard [of proficiency]. If more than six, an award of
fifteen days’ service shall be granted in respect of each arrow.”

Edsen-gol 312.9:
EEUMIE S 3o rap B S S LR T VIV S/ o SN I IR

Wang Wuhe, grandee of the eighth order, commanding officer of Nihu
section, Jiaqu [company], Juyan (Edsen-gol), shot in accordance with
the ordinance, in autumn of [57 BCEJ, releasing twelve arrows and
hitting [the target with] six: qualified.?

Zhouli zhushu JE #4735, 26.403b:
FLETEE, @i, R, L.

in all matters of shooting, conducts ceremonial matters of
proclaiming hits and lodging counting rods.

2 Tr. modified from Michael Loewe, Records of Han Administration, 2 vols
(Cambridge: Cambridge University Press, 1967), vol. 1, 118.
L Tr. modified from ibid.
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Chapter 5
Song shi <52, 105.2552:

HE AW EEWRE, AR, FERTE LUE k.
Those renowned from the days of yore for calculating numbers
(suan shu) have their portraits painted on either corridor. It is
requested that [they] be additionally bestowed noble titles of the five
ranks and that their clothing be fixed (repainted) in accordance with
their enfeoffment.

Zhou Cong J& £, cited in Song shi K 52, 75.1738-9:

[ ZJE, LAREERETN, T ARSI 23, i
AT RORATIBE R S ], BB, DLKRIEVESRSS, A8 X HS
g, frhre . PIEEDATA R, AR E %,
TR FER, BRI, RTE BATAHTERE, TEAA
SN RATARIGTERIS LUE R P . B R IE L BT
15, MHPHEZE. BERAERRIE, BT AR, R
M2 a2 . BRAEE NG, fBHEAR. 2125 ¥R
JEEHAE& &0, FrHdk, BEa BRZEL MOLEERE
5 MEETNEPTE. RZGEH, RARMNE. HBZ ¥,
B s 5 2 W oo BB HITE . B T W . K&
AR
Of the li of antiquity and today, there are inevitably procedures that
surpass (guo) [those of their] predecessors, but only those that can
become the model (fa) of a myriad generations are the [real] winners
(sheng). Like Yixing (683—727 CE), who, in making [his] deliberation
argument (yi) and summary examples for the Great Expansion li,
collated and corrected successive generations [of data] in order to find
the strengths and weaknesses of [historical] li models (fa), make
summaries of [historical] li lineage experts, and obtain numbers of
centre and balance, [so too shall we proceed]. Liu Zhuo awoke to [the
realisation] that solar motion experiences a discrepancy of excess and
deficit (ying-suo; i.e. inequality), and Li Chunfeng awoke to the model
(fa) of fixed syzygy, combining qi, syzygy and intercalary remainder —
this was all the same single procedure. Zhang Zixin awoke to [the
realisation] that lunar motion [goes on] a crossed road, inside and
outside [the ecliptic], and that the five [planets] have gi-entry addition
and diminution (i.e. seasonal corrections for first and last visibility).
He Chengtian of the [Liu] Song first awoke to [the idea] of fixing the
sequence of gi via the measurement of shadows. Jiang Ji of the Jin
first awoke to [the realisation that] the lodge opposite that of lunar
eclipse is the du at which the sun is. Liu Hong of the Later Han
created the Supernal Icon li having first awoken to [the realisation]
that lunar motion experiences numbers of slow—fast. Zu Chongzhi of
the [Liu] Song first awoke to [the realisation] of the year difference
(i.e. precession of the equinoxes) ... There is no latter-day li creator
who does not honour and use these [models]. Those that are
profoundly loose and erroneous [today] — namely the Supernal
Origin li of Miao Shouxin (981 ce), the Adjusted Origin li of Ma
Chongxu (938 cE) and the Five-Era li of Guo Shao (762 CE) — do not
excel/emerge from (chu) this.

IEREE, SATHA AT, DA 8, SRk |, D
9RgS. HRNGY, AUHGRREZmE, HHAT &M, A1TBR.
TR, TR, Hg B, bR, SBGLE, BAZ
JRTTEE. R RS, LERMELFENA [RBETHE] , D2
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R4, JRJSEW . HARZES, =T FRA%EEEME. A
A% BHAHE, WA, TiaERizit.

As such, all li creators must tally solar and lunar motion to have the
numbers of dark and new moon and [must retrodictively] verify the
solar eclipses of the Spring and Autumn Annals (722-481 BCE) to
illustrate [their] strength and weakness. As to the sequence of gi, one
takes verification from the [winter solstice records] of the traditions
(of the Spring and Autumn Annals). As to the excess and deficit of
solar motion, the slow and fast of lunar motion, the addition and
diminution of the five [planets], the eclipse difference of the two
luminaries, solar lodges and lunar displacement, meridian stars and
gnomon shadows, establishing numbers and establishing models — all
of this one roots in former accounts (yu). After that [comes]
comparative verification: from all the way up to the ‘the chronograms
not gathering in Chamber._o,’? in [King] Zhong Kang of Xia 5-1X
down to today, for the [planets], chronograms, gi and syzygies and
solar and lunar crossing and eclipse, etc., that one make [everything]
within three thousand years align as if by level and plumb, and where
one [is] ahead or behind, intimate (qgin) or loose (shu), one makes
numbers of centre and balance — [only] then can [one’s procedures]
spread to later generations.

SRR — 17, AR, B mALD, 588%. &RH
T, BRI AR, NIl FAE, =Rzl k
Ayi . DUEVEA BN REE, sUREA amEEEEE &k,
R, RIERZE T A&, =ELL &L, MUEELLEA
iy R SRS, L2 bl A, =N &, POorblE
i, HEGHMAAEZ, X4, Hanik. SL¥G A33LEE TiE
JAAE Ryt ]

One’s comparative verification [should be] as per Yixing and Sun
Sigong (eleventh century), taking many numbers — not going by few —
for results that are intimate and tight. In comparing solar and lunar
crossing and eclipse, [an error of] 0.12 notch (1md44s) or less is
‘intimate’; 0.24 notch (3m27s) or less is ‘close’; 0.35 notch (5m2s) or
more is ‘far’; and if the li notes (predictions) have eclipse, but heaven
verifies there is no eclipse, or [vice versa], it is a ‘miss’. In comparing
[planetary] du, on the other hand, erring from heaven by two du or
less is ‘intimate’; three du or less is ‘close’; and four du or more is
‘far’ ... The best (zui) is one who gets many of the numbers upon
comparison with antiquity and is furthermore close today, establishing
a model and establishing numbers upon the two to get at the natural
order (li) and penetrate (tong) to [its] root.

Zhou Cong J& %7, cited in Song shi Z< 52, 74.1689:

FERIEFZ ELIENT;, FAETEUBKRAN, ZREY. REMH
ik, HAFR. HEn: [#RELXZHEED, 5-TLE%
B, JyREEh, R MERWEZ TR, | AR E:  [3E.
[HKEK, VLEME; HrhEmE, DUEMK. 1 45 b Bk,
PrE—A-B/)NE, MSERgE, AfEHL . | ez gR
g, dRSrpk s, R+ TET L.

The Documents raises the due-south stars (meridian stars) for
rectifying the four directions, [this] being what the former kings used
to elucidate the seasons and grant [them] to people, to serve heaven
and nurture [the myriad living] things. However, the accounts of

22 Citing Shangshu zhushu, 7.102b. Later commentary to this passage in the
Documents glosses ‘the chronograms not gathering’ as a solar eclipse.
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former scholars have similarities and differences between them. Yu Xi
says: ‘In the time of Yao, on the winter solstice.q,, — Shortest day — the
star was Mane. 1g; now, after 2,700-odd years, Eastern Wall. 14 is
centred, which [we] know was arrived at by gradual difference every
year’. Moreover, He Chengtian says: ... ‘By comparison with the
centred star of today, the difference is twenty-seven or eight du, i.e. on
winter solstice.qz, in the time of Yao the sun was at Maid. 1o 10 du’.
Thus, when Zu Chongzhi made the Grand Enlightenment li, he first
established the annual difference, [his] lU-rate forty-five years and
nine months per du of retreat.

Shuowen jiezi zhu & S 73, 3A.7a:
=R

.. thirty years makes one ‘generation’ (shi)

Cai Yong #£&8 (133-92 cE), cited in Hou Han shu 7% V%2, zhi 2,
3038:

A 7)) ZANRE BIETAT, TR ZANRE T IEA A
. today’s procedures cannot tong up to antiquity any more than
ancient procedures can tong down to today.

Du Yu #1:7H (222 - 85 cE), cited in Jin shu £ &, 18.563-4:

RIBEKZTH, %%}énm, WEEEM . HRIER: RITAR,
HHER&EHS, BE. WEhiliA—, siTRA KE 1S
ﬁ@,iﬁﬁﬂ,ﬁﬁﬁﬁ,u%ﬁﬁ%,ﬁﬁﬁﬁ%XZ%,
L E AR HA e

In touching upon the events in the Spring and Autumn Annals, | once
composed a li discourse as a culmination of talk about the tong
principles (li) of li. The gist was this: heaven’s motion never ebbs, and
the sun, moon and [planets] each revolve [through] their lodges — all
of these are moving things. The motion of things, however, is not one
[and the same], [so] while [their] motion du can be in large part
successfully delimited, as the days pile into months, and as the months
pile into years, there is inevitably a difference (cha) of a hair’s end in
invoking the new against the old — this is a principle that is such in
and of itself ...

REEWIE, BREET, BEEFE. NME, Kiak A, 4
P, R EE. HArE QAT I B e 47, I =A5eK
HE, TouMdlE, BreRER, KLIRSY, R =D, MiE
AR LLEIE R A Wi AOLE, DI BRI R 2 R0 SR,
O JEIRI R IGIE L%aﬁ@+£$oAﬁm Ur. O
ST JE UK, =S it

After | made [this] li dlscourse, in [275-80 cE], the expert calculators
Li Xiu and Bu Xian made procedures according to the discourse body,
which was named the Supernal Degree li and memorialised to the
court. The procedures ... invoked the intention of ‘changing
constitutions every 300 years’ [by] calculating with two different
origins and multiplying by strong and weak (?) every seventy-odd
years, the strong and weak difference being small but just enough to
tong from afar [any] excess and deficit. At the time, the Masters of
Writing, as well as the Clerk’s Office, referenced and compared the
Supernal Degree and Grand Beginning li (a.k.a. Luminous Inception i)
against records and notes from antiquity and today, and the Supernal
Degree li scored an outstanding win over the Grand Beginning li,
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winning over the official li above (in antiquity) on forty-five items.
These procedures are both extant today, and when one combines
[them] to investigate the ten li of antiquity and today in verifying the
Spring and Autumn Annals, one [can] know the eminent looseness of
the Triple Concordance (¢.5 CE).

Jiang Ji Z£ % (fl. 384 cE), cited in Jin shu & &, 18.567:

BRI, TERS, N— TRk, &L EHGERR =2 W,
R k2, S=HR BN EE T2

[From] the age of the Spring & Autumn Annals down to today
(384 ce), a total of one-thousand-odd years [have elapsed], and
crossing and coincidence and quarter and full [moon] thus advance
and retreat between three eclipses (?).This model can be used for a
long/eternal [number] of years (yong zai), so what of this ‘reforming
the constitution of the Dipper li every 300 years’?

Xin Tang shu #7JE &, 31.805:

ERg, HRWEE, DREARNCE, R R IR .

As one proceeds to later ages, the methods (fa) become gradually
tighter. [This is because] it is necessary to accumulate (ji) the
knowledge of many people before it is possible to reach the ultimate
in fineness and subtlety.?

Yuan shi G 52, 52.1130:
e 2= 0, B AW AR

... it is only that that the difference is so supremely minute that [our]
predecessors were not at first yet conscious [thereof].*

Song shu K&, 11.205-6:

JLEET, FREERRZAHERS, HETTR, DEBREL,
Hagnlazimd, MmEle, JRd3efm . HEL L —xFH M. KA
B, MATIRAZ S, MR, FEAHSRES .

In [424-53 ce], He Chengtian of Donghai received an edict to
compile the monographs, in fifteen chapters, of a Book of Song so as
to continue [Si]ma Biao’s (€.237-306 CE) monographs of the [Later]
Han (25-220 ce). The comprehensiveness and breadth of its evidence
and citations [are why 1] have gone to and followed them and also
what places [He Chengtian] alongside Ban Gu (32-92 cE) and [Si]ma
Qian (c.145-.86 BCE) as a single expert lineage (of historiography).
Where there are omissions and elisions, and were we come to events
after Mr He, [1] patch things up as [1] go by supplying what [I myself]
have gathered.

Song shu K&, 23.673:
ARV R

... first calculated the sphere heaven idea.

Wang Fan 3% (228-66 CE), cited in Song shu K&, 23.677:

2% Tr. modified from Henderson (2006, 100).
? Tr. modified from Henderson (2006, 101).
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XA SE A, R, BREE, Subia,
NgH, AoHER

Zheng Xuan had talent in abundance, elegance, height, and reach and
thinking of depth, calm fineness and subtlety — overtakingly, with [his]
unique insight, did [he] correct [his predecessors’] explanations. The
sage emerges once again, there is no changing his words.

Hou Han shu 1% %2, 59.1898:

VEHER %
... [Zhang Heng] zuo (created/invented) the sphere heaven sight.

Xu Yuan 1% (395-475 ck), cited in Song shu 72, 23.678:
WO EBTLART, RIS e 5 M0, AR AR - JE L
£

.. one knows therefore that there was not yet such a sight prior to
[Zhang] Heng. ... prejudiced belief without evidence not to be taken
for granted... the seven stars of the Northern Dipper (UMa)...

Song shu R, 23.678:

%lﬂ:ﬁﬁ?&, RiERZ OA AR BlhEal ek, SEEE
2. ?

Deducing from this, Western Han Chang’an already had the apparatus.
This would have went missing amid the death and chaos [of the Wang
Mang interregnum (9-23 ce)], thus [Zhang] Heng was [simply]
recasting it!

Song shu K&, 23.679:

BRZM, mHANBEFTIZRRRE, BEGtzat. HEREE.
B R, AR

The procedures of umbrella heaven are said to have emerged from
Duke Dan of Zhou’s (r. 1042-1036 BCE) visit to the Yin-Shang, but
this is due to false attribution; the book is called Zhou bi, bi meaning

‘gnomon’, and zhou ‘the number of the circumference of heaven’.?

Song shu K&, 23.679:
TP S 2 e

the creation of those fond of oddities (yi).
Song shu K&, 23.680:

JL=F B SRR, RZIER
These three explanations are all [nothing but] curious chatter and miss
the mark by a great distance.

Jin shu £, 11.278: Sui shu [5#, 19.505:

ﬂﬂﬂig%&jiﬁ%@}ﬁ, HPrERAA AR, AANEZ, %
E1JE

Its origins [began] with [Fu]xi’s establishment of the li du of the
circuits of heaven, and its transmission [began] with the Duke of Zhou

2> Cf. Zhoubi suanjing, 1.38a, tr. Cullen (1996, 179).
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recelvmg [it] from Yin Gao; men of Zhou made a treatise of it, which
is why it is called the Zhou bi.?®

Jinshu & &, 11.279; Sui shu 52, 19.506:
%ﬁ/ﬁ;ﬁﬁ:ﬂj? """ %Zﬁ/ﬂﬂ{%%

As to heaven’s shape, south is hlgh and north is down... the shape of
heaven is like an inclined umbrella. %’

Sui shu f& 3, 19.507:

HAZERE, WX, &E, FRAER KA, ZHITIE.
G R R BGH TS H R, SR, EVHE,
PAHEEE R Z G -

The later [attempts of] Huan Tan (c.43 BCE-28 CE), Zheng Xuan, Cai
Yong and Lu Ji to each to examine and verify heaven’s shape via
exposition of the Gnomon of Zhou were largely contradictory. And
then [we] come to Liang Wudi’s speech at the Hall of Eternal Spring:
[he] dreamt up his own heaven’s form (cosmology), which was
completely the same as the text of the Gnomon of Zhou, for the sole
purpose, probably, of establishing [some] fresh idea to dismiss the
discourse on sphere heaven.

Jin shu & &, 11.279; Sui shu p§ =, 19.507:

VA RS A A AT A £
Han Gentleman of the Palace Library Xi Meng’s record of the
transm|35|0n of its first master(s).?

Jin shu &, 11.280: Sui shu [, 19.508:
HEE., EE. s BamEL s, FmEcEREn.

From Yu Xi, Yu Song and Yao Xin [on] everything is whimsical and
fantastical explanations, these are not people who discussed heaven by
plumbing the numbers.?

Jin shu &2, 11.280:

AR, BE R,
Many scholars Were dubious when faced with the subtle principles of
sphere heaven™®

Jin shu &5, 11.284:

Jil;ﬁﬂffz%ﬂ%nﬁ, HoAde . MAURE, e, SEAH, %
SN _u:n./

This, then, was the institution of the sight-effigy, its origins going
back a long way. [This] was handed down through [each] continuous
age, [but access to] the Clerk’s Office was tightly forbidden, and

% Cf. Ho (1966, 49).
2 Cf. Ho (1966, 51-2).
%8 Cf. Ho (1966, 52).
% Cf. Ho (1966, 53-4).
%0 Cf. Ho (1966, 54-5).

Astral Sciences in Early Imperial China — Translations

55



scholars did not see [it], and thus did expansive [night] and umbrella
[heaven] roil in competition.®

Sui shu f& 3, 19.516:

WEH, . i, PR, M HEE. FNERAIEE B
RIERMR. SREE R [V P RE 3w i s R,
SERET, ERWIE. | s,

No brush-toting official (historian) ever makes the distinction. [Grand]
Clerk [Sima] Qian and Ban Gu cast the matter into particular doubt
(by explicitly identifying it with Northern Dipper), Ma [Rong] being
the first to conceive of saying that [xuanji] yuheng was the sphere
heaven sight ... Today [I] note: Yu Xi says, ‘Luoxia Hong turned the
sphere heaven at the centre of the earth for Emperor Xiaowu of Han,
fixing the seasonal nodes and creating the Grand Inception li> — [it]
was probably his creation.

Sui shu f& 3, 19.512:

Zzﬁmﬁ%%‘ DUHHER, AMEKLXE, EHRE, L TEH
R E, T

Old (jiu) explanations of sphere heaven relied on the sun, moon and
stars; [they] did not inquire into [the seasons], [the sun’s diurnal
motion], nor whether the centre of the earth is the same distance from
zenith and nadir, without [one] being further or closer [than the other].

Zu Geng fHHi (fl. 504-25 cE), cited in Sui shu 2, 19.514:

HiimmRE LR, MERKML, SMHIER. MEFEE, B2,
g et GSHEIUAE, #HAH 2T, SHHEZ RAR, RZbE
%, WU, ANERZE, FMAR. BB, MlEs.
R FORA R Ll N\ T AR, g, Kk
WE . AR, MERHE, SEdeht, HIEEAZE
E B Z AR F, SRS, R eER BT
o
Since antiquity, there have been many who have discoursed upon
heaven, but the big names all disagree to the point of mutual
destruction. | have humbly reviewed their differences, investigated the
matter in the classics, looked up to observe (guan) the [stars] and pole,
gazed out at the four corners (of the earth), perceived the rise and fall
of sun and moon, inspected the appearance and hiding of the five
[planets], checked it by means of sight and effigy, re-examined it by
means of gnomon and [water clock], and [I can tell you that] the
principles (li) of spherical heaven are credible and evidenced (xin er
youzheng). [I] shall thus toss out the diverse explanations [of my
predecessors] and stick to the sphere sight. From the [weft text]
Kao ling yao, former scholars arrived at the figure of 178,500 li for
the distance between heaven and earth, [but] when verified by means
of gnomon shadows it misses the mark in excess. Rather than reveal
its procedure for attaining [this figure], [the Kao ling yao] emptily
posits the number — probably just an expression of exaggerated
nonsense — which is certainly not the directive of the sages. Most
scholars hold stubbornly to this explanation without changing it — do
[they] not know to seek out its principles, or that the reason for this
number cannot be sought? Wang Fan’s investigation, when compared
to previous opinions, reduced [this figure] by no less than one-half. It

31 Cf. Ho (1966, 59).
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was not something that [he] knew from observation (kui) but that [he]
sought out [only] through reasoning (li), and thus [he] was truly
unable to get at the substance of the matter from afar. Even so, might
not [he] have been close and tight?

Song shu K&, 12.231-2:

JeAIH, BOM PR B PR TE DY R R, LA )\ LA
%, BN TA g, SR RE, SJCHIBERIE LR HAT. TR
1. PU5), RS

In [178-84 cE], Watchman of the Wall at Gucheng Gate Liu Hong
first awoke [to the realisation] that the Quarter-remainder [li] was
loose and wide of heaven. [He] changed the era divisor to 589, and the
Dipper parts to 145, and [he] created the Supernal Icon method. [He]
furthermore formulated the slow—fast li to pace lunar motion, and only
with this was there finally a turn towards the fine and subtle relative to
the Grand Inception and Quarter-remainder.

BOCH A, K SRR R DA AR RIS K, AR, i
HYE, T /)\NE N\ =840k, —TZH & r. HAgw
THOMEZ, D& [JBEEY], sifGfE2 s F.

In [220-6 CE], Assistant to the Grand Clerk Han Yi thought that the
Supernal Icon li went too far in reducing the Dipper parts and that it
would later slip ahead of heaven, so [he] constructed the Yellow
Inception li, using an era factor of 4,883 and a Dipper parts of 1,205.
Later, Prefect of the Masters of Writing Chen Qun (d. 237 CE)
submitted a petition, which went: [Petition omitted, see Section 4.1.2
above]. The petition was approved.

Wiy, M EGRVE, BHETS. K. HZREH,
SR EHIRT, BRI 7y, SOE JATIEBE, A fE B i,
VISLZ D2 e =N, WL BB IE . RV BR, A
WU, TR, RARBREA BRI ME, #7R
A Foo T R

In [226-39 cE], Master of Writing Yang Wei formulated the
Luminous Inception li, which was used all the way into the Jin and
[Liu] Song. As to the li-workers of antiquity, Deng Ping was able to
repair the old and formulate the new, Liu Hong was first to diminish
the Quarter-remainder (Dipper parts) and also to fix lunar motion
slow—fast, and Yang Wei weighed both sides ... These three men were
li experts of the Han and [Cao] Wei. Even so, Hong’s slow—fast did
not check out against the Spring and Autumn Annals, and Wei’s five
[planets] were largely contrary in later ages — the reason for this being
that Hong’s presence of mind was still loose, and that Wei restricted
himself to everything emerging at a high origin of renchen.,q.

Wuyingdian ben ershisan shi kaozheng, 34.13a:

Pisifris (LARE) , FEHACRGEAT, RIS R H R,
IMEMEIR SR 2k, REMEE. mibEs1am, e —
ﬁ,ﬁ«%%»%%%\%@:@Z@W%%ﬁ%ﬁzﬁ@%ﬁ
D

The Sovereign Pole li created by Liu Zhuo was never instituted in Sui
times (581-618 ce), and when Fu Renjun (fl. 618 CE) created the
Wuxin.js li in the early Tang, [he] adhered to Zhang Zhouxuan’s
successful model (chengfa) as his sole ancestor, making no use
whatsoever of what Zhuo had set down. However, this (the Book of
Sui) monograph vacuously (kong) preserves his [work], devoting one
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separate fascicle [thereto]. [This] is like how the [Book of] Jin
monograph appends the Triple-era Jiazi.q;-origin li created by Jiang Ji
after the Supernal Icon and Yellow Inception li.

Song shu R, 12.231:

ARKRE: RIBHCAT, FHOPAE, MERE AT, RO

Mot . RUZEFR, KieFE. WaRR, H=aamea—H.
RRAE, @B A, Wi, B, XREEEL, itk

R, TROER . BIR=FNEICRER, TRy, N TEREE

Nai—H. SO, RAEKZ, PFEE&E, & TS
AR E [ 3RV HEEH =88, T A AT, | SRR

WA, ARKY, —=HET SR, RPN S .

He Chengtian says: ‘As to the procedures of li numbers, if one’s mind

does not understand, then even if one has mastered others’ previous

knowledge, one will have no way to save it from their faults. This is

why nothing has yet to be settled over the course of so many years. In

heaven, the Quarter-remainder produces one day in excess every three

hundred years. The accumulated ages did not awaken, vainly saying

“the root to establishing li is the necessity of first establishing the

origin” with spurious words of prophecy and weft [literature that they]

then connected to order and chaos — this is a fault, and [it] is a

sufficiently profound one at that. Liu Xin’s Triple Concordance

method was particularly loose and wide, adding yet another day every

six thousand-plus years over the Quarter-remainder. Yang Xiong’s

mind was confused by [his] theory, adopting [it] for the [Classic of]

Supreme Mpystery; Ban Gu referred to it as “superlatively tight”,

writing [it] into the [Book of] Han monographs; Si[ma] Biao followed

up with, “From first implementation in Grand Inception 1 (104 BCE),

the Triple Concordance li was in effect for more than a hundred years.”
Not remembering that Liu Xin had yet to be born by the Grand

Inception [period] (104-101 BCE), when these gentlemen speak of i,

[they] speak foolishly out of near [total] ignorance’.

Jin shi 45, 22.523 :

ERNE R TR NE R T e DAV 8 85 LA

... various apparatus having been long discarded and destroyed... the
sphere sight lurched and fell off the terrace... melted the sphere sight
down and cast it into [other] things.

Jin shu &5 &, 17.498:

HAAPHEG =%, e, shmdes, R, RUAE.
ORI, Tt mEILMBERIE, HERBEREZ, D
Y. SRBCGEYICE SBBUTHEE, UHERIBRS.

Liu Xin constructed the Triple Concordance to explain the Zuo
Tradition [of the Spring and Autumn Annals], which, upon analysis,
was not solid/true (shi); Ban Gu was fooled by it and selected [it] for
[his] monograph ... In [178-84 CE], Liu Hong and Cai Yong were
ordered to co-operate on the compilation of [a] li-li [monograph],
which Sima Biao later used in following up Ban [Gu]’s history. Here
[I] select words on past matters of li numbers from Emperor Wen
of Wei’s Yellow Inception [reign] (220-6 CE) on so as to continue
from Sima Biao[’s Book of Later Han] as follows.*

%2 Cf. Ho (1966, 45-9).
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Han shu ¥ &, 21A.955:

M 2she, BUES, F T,
... excised of its more spurious phrasing, taking [its] correct meaning
and writing it into a piece.

Sui shu f& 3, 19.518:

T ARAE 52 P ZR AT AR OR B R K R AR 22, % 5R S, A A B Rl
frite. HABBGERTGIK, MAKEKRE CHE., B, S29%El, JURAR.
FEPUE, REtERGEL. REMBELLIERL, IR,
IR IR,

Song Palace Aid to the Censor-in-chief He Chengtian and Superior
Grand Master of the Palace Xu Yuan each wrote a history of the [Liu]
Song wherein both took [the Kong Ting armillary sphere of 323 CE] as
Zhang Heng’s construction ... Liang Master of Writing Shen Yue
wrote a history of the [Liu] Song which also says as much — all of
them miss the mark by a great distance.

Sui shu fg &, 19.515-16:

WEMCORS <. [HFERAL, |, FOLEME. | meEeik A
HE, L FEEAE, BEREAW, FHLEL R, It
5, MUAIFEE. SFeE, S2aifi. L&, P, MA
Fse. BERAEBEG AR,

The Spring and Autumn [weft] Wen yao gou says: ‘When Yao of Tang
took the throne, the Xi and He [brothers] established the sphere sight’.
However, some former scholars followed the star office books, [which
state that] the Northern Dipper’s second star is named ‘Turner’ (Xuan,
B UMa), its third star is named ‘Mechanism’ (Ji, y UMa), its fifth star
is named ‘Jade Traverse’ (Yuheng, € UMa), and thus that the talk
about ‘seven governors’ [in the Book of Documents refers to] none
other than the seven stars of the Northern Dipper. No brush-toting
official (historian) ever makes the distinction, even though Clerk
[Sima] Qian and Ban Gu cast [the matter] in doubt.

Baopuzi waipian jiaojian, 50.698:

H (W) Sl gE, mpese. RS, AR F,
JBEZR: GME) 5 AHEER, HFHES, BHER.

In the ‘Inner Chapters’, [I] speak of such matters as the recipes and
drugs of gods and immortals, the marvels and metamorphoses of
ghosts and monsters, the extension of years via the nourishment of life,
and the avoidance of disaster via the exorcism of evil — that belonging
to the dao expert lineage (dao jia); in the ‘Outer Chapters’, [I] speak
of success and failure among men and the goodliness or not of worldly
matters — that belonging to the scholastic/Confucian expert lineage
(rujia).

Baopuzi waipian jiaojian, 50.656:

ANEEELFEMINE =R —RTZE, TARE. B A
DRI A

[1] disliked star books as well as mathematical procedures ... and the
like, [so 1] was unable to follow — it was because they were hard on a
person while at once lacking in interest.
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Ge Hong %=t (283-343 cE), cited in Jin shu £, 11.281-2; cf. Sui
shu f &, 19.509-10:

HWREEZ: [ RWET, s, UERRN, KK
o RFEEAIK, RMKIRAMAL, BOKIMAT. AR=A/ 11
FEWNy Rz —, Xy, HIEEM E, P, s+ /\mE
o5 ERE, R .

[Zhang Heng’s] Sphere Heaven Sight with Commentary states:
‘Heaven is like a chicken egg: earth is like the yolk, dwelling alone
within heaven; and heaven is big while earth is small. Without and
within heaven is water, heaven and earth each riding on qi for support
and [one/both?] moving upon the water. The circuit of heaven is
365 du and Y. du, which, moreover, is divided at [its] centre, half
above, covering earth, and half below, encircling earth. Thus are the
twenty-eight lodges half visible and half hidden [at any given time],
heaven turning like the revolution of a wheel hub.’

e E M, RKGIRIZGE D kP T BEAKCAE, LA
HEbLREZ 8, LUZBER Uk, KUY\ ZH, HLUNZ)
295, HESALR, KRIEERFEE, SEREREN. KT
BEAE SV R R e 25 = b UK., SRz FHP PR . HAd]
ZHEVEEEBRER: (B, EEGR, RO,
HEASR], BEril. g7 RAIMEEE .  [Hilis R,
HIERIGEAL, mA R, BEMaR. | 2 - L E A
A B

There are many who discourse upon heaven, yet few who are refined
in [matters of] yin and yang. Students of Zhang [Heng] and Lu [Ji] all
pursue the dao of calculating the paths of the seven luminaries, li-ing
and xiang-ing proven observations (zheng hou) of dusk and dawn with
du, comparing with the qi of four and eight (indicator arrows?),
examining with the fractions of the leak notch, divining the coming
and going of gnomon shadows and seeking the shape [of heaven] in
the truth of the matter (shi ging) — [for this] nothing is tighter (mi) than
the sphere effigy. Zhang [Heng] created a bronze sphere heaven sight
in a sealed-tight (mi) room, turned by leak water, ordering its
attendant to shut the doors and sing it out. Its attendant announced to
the observer(s) of heaven (guan tian zhe) of the Numinous Terrace, ‘at
[some] add[ed hour] (?) of the xuanji, such-and-such star is first
visible, such-and-such star is already centred (culminated), and such-
and-such star is currently setting’ — all of which were like matching
[the two halves of] a tally. [The famous calligrapher] Cui Ziyu (77—
142 ce) wrote the epitaph on his tombstone, which went: ‘[His]
numbers and procedures (shu shu) excelled heaven and earth, [his]
construction and invention matched Creation itself, [his] tall talent and
extraordinary art matched tallies with the gods’ — a fact (gu) proven
(you yan) by [Heng’s] sphere sight and seismoscope.

HORRIEE, QIRZHANATIRK T, ZHIR R . HoEwmEH,
[ RAEHLSN, KAERSN] , KFERMEME M. L HE: [
NEE. | KRB XMERE, BEHEKZY), LK. R, BOIH, X
TR, BEEARAL, MOCABEECH . BE OB S, I,
WO AN EE B, DA H AR . SR HhER T B b, DLRE
HAAHE . FEer Pk b, IR RAKPZ R RE&dE, &
KAAEZW . REAKS, EGME, MR8 A2

If heaven is indeed like the sphere, then the [risings] and [settings] of
heaven must really (di ran) move through water. Thus does the Book
of the Yellow Emperor state that ‘beyond earth is heaven, and beyond
heaven is water’ — water being what floats heaven and carries earth.
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Moreover, the [Book of] Changes states that ‘[they] seasonally mount
the six dragons’ (Qian =) — yang lines are called ‘dragons’, dragons
are things that dwell in water, as a metaphor for heaven; heaven is a
yang thing, and [it] furthermore exits and enters water, which is
similar to dragons, thus is it compared with dragons. The sages looked
up to observe and down to inspect and [they] scrutinised that this is
how it was. Thus in the Jin Z% hexagram is Kun == (: earth) below and

Li == (: fire) above so as to prove (zheng) that the sun emerges from
the earth [thus], moreover, in the hexagram of Mingyi ££is Li =
below and Kun zz above so as to prove that the sun enters into the
earth. The Xu E= hexagram has Qian = (: heaven) below and Kan ==
(: water) above, this also being an effigy/sign (xiang) of heaven
entering water. Heaven is [the agent] metal, and metal and water are
things that mutually generate, [so] what possible damage could it
cause heaven to exit and enter the water to make one say that [it]
cannot?*®

Baopuzi waipian jiaojian, 3.129:
E%&%Tﬁ%ﬁ%‘ﬁ%‘zﬁ, A MEE R 8, Mz A? 2mo

To distinguish the signs of yin and yang by gazing in the distance at
Net. 19 (the Hyades) and to awaken (jue) the offset of the intercalary
remainder from [the stirrings of] Wlnter insects — what divinity (shen)
is there in this? It is only study (xue).**

Baopuzi waipian jiaojian, 30.78:

LR AW, CEZ A, EBETERAETE, HIZEM
KT, AnESERS., HANBm, RER, MUBE
AR AT ?

It is like how boats and carts substituted walking and fording, and how
writing and ink replaced knots and ropes (khipu) — the one is a later
invention, but better than the previous thing, the threads its
achievements running in the thousands of myriads, this way and that,
[such that] they cannot be undone. The people of [this] age all know
that [things] are happier (kuai) than in the past, [so] how could it that
be [modern] writings alone fall short of antiquity?®

Baopuzi neipian jiaoshi, 12.224:

HALwAg, BEACBZR, MEAAAR/ZE, ZEILETRH.
If immortality (xian) is necessarily attainable, [then] the sages [would

have] already practised it, [so] one knows from [the Duke of] Zhou

and [Master] Kong’s not having done it that there is no such dao.

Baopuzi neipian jiaoshi, 12.227:

ﬁk*mﬁ”}\’“j—tﬁﬁé, g Yy, TN, MEPTAGE. ELA R
HA, ABAERIZ UL, SRR, RIANEERZE W,

%}\ﬁﬁﬁ’ﬁn, RN I 2, AP SRR,

BTN RS

The people of [this] age say that the sages fall from heaven, that they

are divine and numinous beings, and that there is nothing they do not

% Tr. modified from Ho (1966, 55-6).
% Tr. modified from Puett (2007, 105).
% Tr. modified from Puett (2007, 108).
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know, and nothing they cannot [do]. [So] profound is [their] obeisance
and awe of their names [that they] do not dare to go back and assess
them with regard to events. [They] say that what the sages did not do,
no man will ever be able to do; that what the sages did not know, no
man will ever know — isn’t that a laugh?! [If], in the here-and-now,
one compares (jiao) them against recent events, [I] think one can
awaken (wu).*®

Jiu Tang shu & /i &, 191.5112:

WERAh, RRER. (25, FITL.
... widely read in the classics and histories and particularly gifted in
the studies of li and xiang, yin and yang, and the five agents.

Mahavairocana sitra (T no. 848, 18: 1b—c):

AHUTEE AT L S IO R AERIRA . TR R,
... knowing one’s own mind as it truly is... is rooted in compassion,
caused by the bodhi-mind, and completed in skilful means.

Yixing —47 (683727 cE), cited in Xin Tang shu ¥/ &, 27A.596:

?%Aﬂﬁﬁg,ﬁ%@Z%%&% ------ HANERE, ZAHE
.

The sages had yet to pose the question, [since] it was something at
which [their] li calculations could not arrive. ... [So] when ancient
people examined heavenly matters, most of them did not know about
fixing the syzygy.

Yixing —47 (683-727 cE), cited in Xin Tang shu /& &, 27A.596-7:

FRALAGEIE, A E&ENL, HE, Lili—r, 22K
=y BEKGEE L, A BEERA L BUPINC 5. AT AR,
JEASBRNE, HORFIBEBEACIAIRH . 3B, BRAEROR K,
WU 7y, BEAC, BRI, SORKN B 2 BR L E Wi .
PR R IBIRIZ 58, BERIINRAZ R, BlATEW], TiREE
AEZ .,

To summarise the various li of the recent age (seventh century),
levelling them at a i of 1,000,000, their errors are, at the lowest,
sometimes one part, and, at the highest, a miss of one part per
ten numbers (?). In examination of the Spring and Autumn Annals
[they] only erred a notch (14m24s), which would hardly amount to a
difference of [a day] over a hundred and something years; shortly after
implementation, [however], they soon proved loose and wide, because
they had yet to learn (wei zhi) about seeking the step and distance
mean syzygy from one another (i.e. the iterative correction of true
solar and lunar position). Li Yexing, Zhen Luan et al. (sixth century)
desired to seek heavenly verification, [but they] simply added and
diminished the lunar fraction, shifting and changing [it] incessantly,
breaching [one-day errors] back and forth — [this] again was because
[they] had yet to learn (wei zhi) dusk and dawn limit on fixed syzygy.
Yang Wei (third century) appropriated the Supernal Icon for the slow—
fast and yin—yang sequences (i.e. lunar speed and latitude corrections),
and though [he] knew that the added hour was behind heaven, and that
the eclipse was not on new moon, [he] was as yet unable (wei neng) to
do anything to change it.

% Tr. modified from Puett (2007, 103).
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Yixing —47 (683727 cE), cited in Xin Tang shu ¥/ &, 27A.598:

FEootok R EER, Hélfmkg A=1+1tF, BHEBES 1L,
BICIEAS 1

Upon examination of the Clerk’s Office’s note records from [134 BCE]
on, there being a total of thirty-seven instances of solar eclipse with
added hour, [Li Chunfeng’s] Unicorn Virtue li gets five, and [Yixing’s]
Kaiyuan li gets twenty-two.

Mahavairocana sitra (T no. 848, 18: 3b):

BUE £, KoRAT. SEMEGoRG. EIERME. (TRL. WkiE
BN AEATH . BRI . R0 E PR X K5 M R e K i
PR F o RS . O EBESHOARANE (TR,

W L. DATRBEA . W2 E . s AaRAT.

Next, Lord of Mysteries, there is the practice of the Great Vehicle,
whereby one generates the mind of the vehicle without any object [of
cognition] and [understands] that dharmas have no self-nature. How?
Just like those who practiced thus in former times, one observes
(guan cha) the alaya (substratum) of the aggregates and realizes that
its own-nature is like an illusion, a mirage, a reflection, an echo, a
whirling wheel of fire, and an [imaginary] gandharva city. Lord of
Mysteries, if one thus abandons no-self [in dharmas], the mind-lord
being absolutely free, one awakens (jue) to the fact that one’s own
mind is originally unborn. Why? Because, Lord of Mysteries, the
anterior and posterior limits of the mind cannot be apprehended.
When one thus knows the nature of one's own mind, this represents
the yogin’s practice for transcending a second eon.

WO T . BEEMBATEETEEE. e RS THERZ
By, BEMEDEE . BB RER B M. EEM. K
MM 2 primi . Hidd — V) F RS it . RERAERSE . BTAL
8. Praf et BEARSG. MRS T, BGEERGR . S5 T S
— O WRBLAHAEE . BEA R . MR IElE. BIRE 5.
SR MMV OA . SRR 0. BB R R SR
TR o T SE RIS K. TR SR 22 R (b

Next, Lord of Mysteries, bodhisattvas cultivating bodhisattva
practices via the gateway of mantras accomplish all the immeasurable
merit and knowledge accumulated during immeasurable and
incalculable hundreds of thousands of koris of nayutas of eons and all
the immeasurable wisdom and expedient means for fully cultivating
all practices; they become a refuge for the worlds of gods and humans,
they transcend the stages of all sravakas and pratyekabuddhas, and
they are attended and revered by Sakra Devendra (King of Gods) and
so on. So-called emptiness is dissociated from the sense organs and
sense objects, has no [differentiating] characteristics and no [cognitive]
objectivity, transcends all frivolous arguments (prapafica), and is
boundless like empty space; all the dharmas (attributes) of a Buddha
are successively born in dependence on it, and it is dissociated from
the conditioned and unconditioned realms, dissociated from all
activities, and dissociated from the eyes, ears, nose, tongue, body, and
mind. [Then] is born the mind utterly without own-nature. Lord of
Mysteries, such an initial mind the Buddha has declared to be the
cause for becoming a Buddha; although liberated from karma and
mental afflictions, it still has karma and mental afflictions at its base.
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The world will venerate [such a person] and should always make
offerings to him.¥

Yixing —47 (683-727 cE), cited in Jiu Tang shu % J# &, 35.1307:

QUFEAE. HHE)NZAE, RIS HE, et N ik ?
What benefit, really, are the likes of Wang [Chong] and Ge [Hong]’s
trifling distinctions to the transformation of humanity?

Song shu K&, 12.260-1:

RAMIELF B, KT FRESE LR o =48,
FFEE: 261

Emperor [Wen] of Song (r. 424-53 cg) was very fond/curious (hao)
of li. Director of the Watches for the Heir Apparent He Chengtian
privately wrote (si zhuan) a new method and submitted it in [443 CE]:

R VEndts, ADPrRf. BEE, BFBE, HiEEs, 2T
HHE. R EMWERRE, RERSHLE, ARELREE,
LAk, AARMERITGZ AR, WH#HE. BHREERER, £4
XU+, Mm% ZEE, B A,

“Your servant’s given nature is obstinate and indolent, and there is
little that [I] truly understand, but ever since childhood have [I] been
rather fond/curious (hao) of li numbers [too], and [I] have indulged
[my] emotions and poured [my] attention [therein] until [my] head has
grown white. Your servant’s late uncle, the former director of the
palace library, Xu Guang, had for a long time excelled in these matters.
[He] had a Seven Luminaries of the Past li, and would always record
its hits and misses, [which he did] from [between 365 and 371 CE] to
[396 ce] for some forty-odd years. Your servant has continued to
examine and compare every year now for another forty years, and thus
[can | say that] its looseness and tightness, error and coincidence, can
all be known.’

" Tr. Giebel (2005, 15-16).
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Chapter 6
Zhouyi zhushu Ji 5% i, 8.167a-168a:

BRI, MURIRIE, SrRZM, HARRR, RIEZH, PLHKR
N, BRGED . Hbh&mm, BRTZR, BRT2E, L5k,
FAFIHT, BHGEE

When the [Fu]xi clan was gone, there arose the clan of the Divine
Husbandman. [He] split wood to form the share, and bent wood into
the handle, so as to teach all under heaven the advantages of
ploughing and weeding. ... [He] made midday [the time of] market, to
which he rendered [all] the people under heaven and assembled [all]
the goods under heaven [so that they] made exchanges and retired,
each obtaining what [they desired] ...

MIRIH, %A, SR JRIIE. B, (SR, M,
ffREZ. HERsE, SR8, BRA. 2UAREZ, HEA
M, wRr. FE. MEREMAR NG, BGEETI. SIRSA, £
RAHE, FARZAH, DIEAE, BuEUFRT, SBGER. Rkt
PG, SIEBUE, UMKRT, SBGERE. HFTR, URAREE,
BHGER . HPTRAr, DGR, BHGER. AARRIK, RIKRE
Ky MRZAH, PABRT, ZHGEPE.

When the Divine Husbandman’s clan was gone, there arose the clans
of the Yellow Emperor, Yao and Shun. [They] bridged (tong) these
switches (bian), making the people not tired, and [they] transformed
(hua) them by [their] divinity (shen), making the people suited
thereto ... [They] hollowed wood to form boats, and sharpened wood
into the oars, [so as to teach] the advantages of boats and oars in
fording where there is no bridge (bu tong) and in reaching distant parts
to the advantage of [all] under heaven ... [They] domesticated oxen
and rode horses, [teaching them] to pull heavy [loads] to distant parts
to the advantage of [all] under heaven ... [They] strung wood to form
bows, and sharpened wood into arrows, [teaching them] the
advantages of bows and arrows in awing [all] under heaven.

Lishi chungiu = [RFH K, 24.9b:

e, JHEEANEZ AW, FEEAMEE, HENHELL
RErh, R SR RN . BHAEESRRMAL, KRGS
25, BEZAPRERNT, AEMEAETTRZHER.

Yang Youji (fl. 597-558 BCE) and Yin Ru (?) were both men of the
six arts. The Jing (Chu) court was frequently [visited by] a divinity
(shen) named Ape. The best marksmen of Jing were all unable to hit it,
[so] the king of Jing asked Yang Youji to shoot it. Yang Youji lifted
his bow, drew an arrow and went forth. Before shooting, [he] centred
(zhong) him at the nock (i.e. in aiming), and with one release, Ape
took the arrow and went down.®

Shangshu zhushu 1 357E 5, 7.102b-103a:

SR RIE, JLAL TN, WEEBER, SUERAC, BRRA, Y
AW, RIBET b, BZEEL SR, REIAGE, BT RE
BEM, BRTRER, UFhEZHK, (BUL) H. [kkER
HERG A KR B ]

% Tr. modified from Knoblock & Riegel (2000, 619).
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The Xi and He [brothers] have now undermined their virtue, having
deeply lost themselves in ale and abandoned office and quit camp,
which has begun to disturb the net threads (ji) of heaven in the
advanced abandonment of their charge. And so, on new moon’s [day]
of the last month of autumn, the chronograms did not gather in
Chamber. o4 (i.€. there was a solar eclipse); the blind musicians beat
[their] drums, the [regional officers] galloped around, and the
common people ran [in fear]. The Xi and He [brothers], impersonators
to their office, heard nothing about it, being [now so] dim[-wittedly]
astray in [matters of] heavenly signs, and [they] thus compel the
punishment [appointed] by the former kings. The Canon of
Governance says: ‘He who is ahead of [the right] time shall be killed
without mercy; he who is behind [the right] time shall killed without
mercy.’
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