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Academies, see Han Lin Yuan, Chi Hsien Yuan, and
Cesi

Administrative Statutes of the Ch’ing Dynasty, sece
Ta Ching Hui Tien

‘ Advisory inclining vessels’, 84, 89, 94, 103, 212

Agriculture and calendrical science, 26 (3), 177

Ai Ti (Han emperor, 23 B.C.-A.D. I), 199 (1)

Air-pump, 153

Akhbar al-Sin wa'l-Hind (Information on China
and India), 93 (1)

*Alarm’ clocks, 185 (1), 195

Alchemy, 97 (3), 124

Alexandria, 180, 181, 184

Alexandrian engineers, II1, 161

Alexandrian mechanical clepsydras, 97 (2), 112

Alfonsine astrolabe clock, with mercury drum brake,
191, 192, 197, 214~15

Alfonsine Tables (A.D. 1274), 182, 192, 196

Alidade, 63 (1), 180

Almagest, 194

Amphisbaena, 135 (4)

An Lu-Shan (Sogdian army general in the Chinese
service), 75 (4)

An Ti (Chin emperor, A.D. 382—418), 95

An Ti (Han emperor, A.D. 94-125), 101 (I)

An T’ien Lun (Discourse on the Conformation of
the Heavens), 105

Analytical Catalogue of the Complete Library of the
Four Categories, see Ssu K'u Ch’tian Shu Tsung
Mu T’ Yao

Anaphoric ball-release mechanism, 211

Anaphoric clock, 64 ff,, 80, 82 (7), 112, 131 (4), 159,
183, 186 (1)

Anchor escapement, 1, 58, 147 (1), 214

Animal cycle, 67-8, 82 (2), 135 (7), 150 (1)

Animals, symbolic, 67-8, 82 (2), 135 (7)

Annulus, 22, 68

horizontal, 69

Antikythera planetarium, 178 (1), 185

Antioch, clepsydra at, 60 (1), 74 (1), 88 (7), 121 (5),
163, 212 (2)

Antiquarian Horological Society, 4

Ants walking on a millstone (analogy), 121 (4)

Apocryphal Treatise on the Historical Classic;
Investigation of the Mysterious Brightnesses,

243

see Shang Shu Wei K’ao Ling Yao

Apparatus for Rotating an Armillary Sphere by
means of water from a Clepsydra, see Lou Shui
Chuan Hun T’ien I Chih

Aquinas, St Thomas, 129

Arabic astrolabe, 77 (2)

Arabic clepsydras, 67 (2), 88 (7), 97 (2), 121 (5),
135 (6), 160 (1), 186 (3), 210, 21I-12

Arabs, 60 (1), 131 (2), 177

Archaeology, 118

‘ Archimedean’ clocks, 185, 191

Archimedes (c. 250 B.C.), 178 (1), 185, 191

Arcuballista, 73

Arig-bugi (brother of Khubilai Khan), 134 (2)

Aristarchus (beginning of third century B.C.), 181
(2)

Arithmetical Classic of the Gnomon and the Circular
Paths of Heaven, see Chou Pei Suan Ching

Armillary rings, 181 (2)

Armillary sphere, 7 (4), 9, 11, 16, 17-18, 23—4, 52-3,
90, 95, 96, 122, 126-7, 129, 15I (3), 152, 175,
179 ff., 187, 188-9, 191-2, 209, 213

before Su Sung, 61 ff.

demonstrational, 82,98 ff., 105, 161-3,177,182, 189

gradual change from demonstrational armillary
spheres to solid globes, 23 (2), 27 (3)

mechanisation of, 17 (3), 24 (4), 132 (5)

legendary instruments of jade, 25, 62

and perpetual motion, 192, 193, 194, 197

Chou Jih-Yen’s, 20 (4)

Kuo Shou-Ching’s, 137-8

Li Shun-Féng’s, 75

Liang Ling-Tsan’s, 76, 79, 80

Ptolemaic, 182, 188, 194

Shen Kua’s, 114 ff.

Su Sung’s, 3, 9, II, 12, 24, 28, 39, 44 f., 114,
116 (1), 132; first of all *clock drives’, 53,116 (1)
rotation of, 52 ; struck by lightning, 133

Armillary Sphere and Clepsydra Laboratory (of the
Imperial Library), 126
Armillary sphere shaft (in Su Sung’s clock), 40
the Artisan from Hai-chow, 82
Artisans, $6 (2), 78 (1), 89, 123, 126, 127 (1), 130,
133, 148
lack of continuity in their training, 128-9
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Astrolabe, 65, 77 (2), 173 (1), 179, 180, 182-3, 184,
188, 196, 214
Astrolabe mercury compartment-wheel clock, 196,
214-15
Astrolabic dial, 186
Astrology, 22 (2), 26 (2), 26 (3), 71, 107, 114, 194
State, 120 (2), 172, 214
Astronomia Europaca. . . . (1687), 148 (2)
Astronomical clocks, 2, 7 (4), 11 (2), 19 (1), 22,
70 ff., 118, 119 ff., 128, 151, 162, 184, 202
Astronomical constants, 136 (2)
Astronomical Department (T’ien Wén Yuan)
of the Han-Lin Academy, 16, 17, 62, 64, 115§
Astronomical instruments, 6 (3), 17-18, 21, 77, 95,
97 ff.,, 119, 134, 143, 153, 162 (1), 175, 184
mechanisation of, 60, 177, 178 (1)
kept by private families, 117 (1), 128, 129
at Peking, 139
Shen Kua's, 61
Astronomical models, 179 ff., 195
Hellenistic, 185
power-driven, 185, 187
Astronomical observatories, 23, 157, 184
two, even four, observatories at the capital, 16 (3),
127
of the Han-Lin Academy, 64
at Loyang, 98
at Nanking, 137
at Peking, 134 (2), 138 (4), 139
Purple Mountain observatory, Nanking, 138 (1)
Astronomy, 2, 6, 8, 53, 71, 83, 88, 114, 116, 117, 124,
127, 128, 129, 130, 141, 145, 153, 157, 167 (1),
173 ff,, 177, 179 ff,, 187, 192, 194 (2)
mathematical, 182
Chinese, ‘official” character of, 6 (3), 13 (1),
117 (1), 129; polar and equatorial character of,
63 (1), 76 (1), 177, 181-2; three schools of,
19 (4), 96, 97, 98, 109 (2)
Hellenistic, 63 (1), 76 (1) and (2), 181 (2); ecliptic
and planetary character of, 177, 1812
Indian, 76 (1), (2) and (3), 177, 183
cross-cultural transmissions, 184
Augsburg, 151
‘ Auspicious wheel’, 103, 104
Automatic organs, 149
* Automaton Sphaeridicum’, 151
Automobile, 74
Aveling, 74
Azimuth points, 69, 82 (2)

Babylonia, 85 (5), 180, 181, 187, 199, 201-3
Babylonian cuneiform tablets, 19 (4)
Bacon, Roger (A.D. 1214-92), 194
Baghdad, 140 (4), 212 (2)

Balance-wheels, 168 (4)
Balancing levers (in Su Sung’s clock)
lower, 33, 42, 44, $5-6, 207, Fig. 73
upper, 33, 41, 44, 55-7, 160, 206 (4), 207, 210,

Fig. 73

Ball-valve, 40 (3), 87

Balls, dropping of, for striking the hours, 121 (5),
135, 162, 163, 185 (1), 186 (3), 211-12

Bamboo drinking-tubes, 103

Bamboo ruler, 109

Bamboo tubing, its association with the sighting-
tube, 180

Bararitu (‘rising of the stars’, division of Old
Babylonian night-watches), 203

von Basserman-Jordan, 55

Bede the Venerable, 46 (1)

Bedini, S., 168 (1), 213-14, 215 (I)

Bell and drum wheels, 44

Bell-ringing, 193 (4)

Belt drive, 19 (2)

Benndorf, Weiss & Rehm, 65

Benoist, Michel (a.p. 1715-74), 150 (1)

von Bertele, H., 112

Bevel gearing, 52

Bhaskira (fl. A.p. 1150), 188

Bibliography of the Sui Ch’u Studio, see Sui Ch’u
T’ang Shu Mu

Bicycle, 74

Biographies of Mathematicians and Scientists, see
Ch’ou Jen Chuan

Biological sciences, 141 (3), 182

Biot, E., 172

Bird’s egg analogy, 19 (8), 23 (3)

al-Birlini, Abii al-Raihan (c. A.p. 1000), 77 (2}, 188

Blacksmiths, 123

Blast-furnaces, 197

Block printing, 71, 197

Bodleian MS. clock, 195, 197, 215

Book of Changes, see I Ching

Book of Master Chuang, see Chuang Tzu

Book of Odes, see Shih Ching

Book of the Balance of Wisdom, see al-Kitab
Mizan al-Hikma

Botany, pharmaccutical, 8, 124

Braziers, 82 (4)

Bridges, 83 (7), 197

Brief Account of the Armillary Sphere, see Hun
I Fa Yao

Brief Account of the Armillary Sphere, see Hun
I Tsung Yao

Brocard, Jacques (A.D. 1661-1718), 148

Bronze-casting, prohibition of, 133

Bronze inscriptions, 201

Bronze objects, magical properties of, 67
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Brunet & Mieli, 111

‘Brussels Miniature’, 215

Bucket-chain water-raiser, 191

Bucket-wheel method, 147, 212

Budapest, 134

Buddhism, 67 (1), 76 (1), (2) and (3), 125 (4), 175

Buddhist cosmology, 120 (1)

Buddhist monks, 60 (1), 74 (1), 82

Bumstead sun-compass, 24 (3)

Bureau for Constructing the Yuan-Yu Armillary
Sphere and Celestial Globe, 115, 119

Bureau of Astronomy and Calendar, 7,9, 11, 16, 17,
20, 21, 25, 61, 62, 64, 68,69,76 (3), 83, 84, 92, 99,
115, 126, 127,137, 139

Bureau of Historiography, 69

Bureau of Supply, 123

Burgi, Jobst (clock-maker, A.D. 1610), 152 (1)

Burma, 134 (2)

Burning incense-stick, 163

Buschoff, 155 (5)

Byrd, Admiral, 24 (3)

Byzantine striking water-clocks, 121 (5), 160 (I),
185 (2), 186 (3), 211-12

Byzantium, 60 (1), 74 (1), 97 (2), 180, 184, 221 (5)

Calendar and State power, 6 (3), 117 (1), 173

Calendar-making, 76, 79, 116, 173, 202

Calendar-reform, 146 (1)

Calendars, variation between that of the Liao and
that of the Sung, 6-8

Calendrical science, 6-8, 11, 13 (1), 25, 46, 69, 76,
79, 106-7, 114-17, 127, 129, 136, 170 fI.

importance of, in an agricultural society, 26 (3), 177

‘Calendrical uneasiness’, 173, 175

‘Candle dragon’, 121, 163

Candles, 168

Cannon, 141

‘Canonical’ hours, 165 (6), 168 (2)

Canton, 150, 152, 154

Capra, Alessandro (A.D. 1678), 193 (4)

Cardan suspension, 82 (4), 103, 197

Carillons, 148, 149, 215

Carter, T. F., 71

Cartography, 148 (6)

Cast iron, 197

Catalogues of ‘sing-songs’ (eighteenth century), 152

Cathay, 145

Cattaneo, Lazare (A.D. 1573-1606), 14§

de Caus, Isaac, 65 (1), 112

Cauterisation, 155 (5)

‘Celestial balance’, 55, 206 (4)

Celestial globe, 9, 11, 12, 17, 18, 23 (2), 61, 70, 72,
77 (1), 90, o4 ff., 122, 125, 128, 130, 149, 151,
152, 153, 170, 173, 177, 179, 182—3, 211, 212, 213

of the Liang dynasty, 22
of Su Sung, 3, 9, 11, 12, 24, 28 fI,, 44 ff,, 132
of Kuo Shou-Ching, 136 ff.
Jesuit, 139 (1)
Celestial globe drive wheel, 12, 31, 34, 46-7
Celestial idler, 34, 47
Celestial ladder chain-drive, 31, 40 (2), 47, 55
Celestial (ladder) gear-case, 72, 73
Celestial latitude ring, 64
Celestial latitudes, 76 (3)
‘ Celestial River’, 92, 210
‘Celestial rod’, 57 (2)
Celestial wheel, 30, 33, 34, 44, 47, 68, 70, 132
Ceramics industry, 141 (3)
Cesi Academy, 146
Cl’a Hsiang Shih San Ch’ao (Three Notebooks from
the Tea-Perfume Arbour), 166
Chain drive, 19 (2), 31, 40, 48, 55, 73
Chain wheel, 47
Chains, 73
Chalier, Valentin (A.D. 1697-1747), 148-9
Chan Hsi-Yuan (fl. ¢. A.D. 1370), 157, 159, 160, 161
Ch’an-Wei apocryphal treatises, 103 (2)
Ch’ang-an (T’ang capital; modern Sian), 76 (3),
95, 98, 111 (1)
Chang Chung-Hsiian (Director of Astronomical
Observations (Northern Region) of the Bureau
of Astronomy and Calendar), 20-1
Chang Hai-P’éng (bibliophile, 1755-1816), 14
Chang Héng (astronomer and mathematician,
A.D. 78-139), 17, 18, 19 (8), 20, 21, 23, 27,
60 (1), 61, 63, 72, 76 (2), 78 (1), 79 (1), 8o,
81 (1), 87 (1), 87 (3), 90 (5), 94, 95, 98-9, 100 1L,
129, 132, 139 (1), 162, 170, 173, 175, 177, 187,
207
Chang Héng’s astronomical instruments, 100 ff.
demonstrational and observational armillary
spheres, 105
his own statement that he achieved mechanisation,
107
one instrument in a closed room, 108-9
constant drip into scoops, 109-11
probable chronometric properties, 112
power-drive, 100 ff.
recovery of the remains of his old instruments,
94-5, 136 (2)
size, 109
Chang Hsi-Ming, 131 (4)
Chang P’ing-Tzu, see Chang Héng
Ch’ang-shu (in Chiangsu province), 14
Chang Ssu-Hsiin (clock-maker, fl. A.D. 979), 19, 20,
22, 24, 2§, 60 (1), 61 (2), 70 ff., 77 (2), 94, 99,
113, 124, 132, 136 (2), 17§
Chang T’ing-Yii (A.D. 1670-1756), 156
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Chang Tsai (Neo-Confucian philosopher), 62 (3)

Chang Tsu (A.D. ¢. 660-741), 82

Chang Tsung (Chin emperor, r. A.D. 1189-1208),
133 (1)

Chang Tun (prime minister, A.D. 1031-1101), 117

Chao (morning), 201

Chao Chén (Sung emperor), sce Jen Tsung

Chao Ching (Sung emperor), see T ai Tsung

Chao-ch’ing (city in Kuangtung), 142

mission house at, clock of, 143, 154

Ch’ao Ch’ung (astronomer, fl. A.D. 398-405), 61

Chao Hsi-Ku (c. A.D. 1235), 67

Chao Huan (Sung emperor, A.D. 1100-60), 119 (3)

Chao Kou (Sung emperor), see Kao Tsung

Ch’ao Mei-Shu (Assistant Director of the Imperial
Library, A.D. 1035-95), 117

Chao Ta (mathematician and statesman), 97 (4)

Ch’ao Tuan-Yen, see Ch’ao Mei-Shu

Cl’ao Yeh CWien Tsai (Stories of Court Life and
Rustic Life), 82

Charlemagne, 188 (1), 212 (2), 214

Ché (end of the fourth double-hour), 201

Ché Tsung (Sung emperor, A.D. 1076-1100), 15-16,
116 (2), 123

Checking fork, 44, 56, Fig. 73

Chekiang, 123

Chemical sciences, 182

Ch’en chieh (*warning of dawn’), 204

Ch’en Cho (astronomer, ¢. A.D. 250-317), 23 (1), 99 (1)

Ch’en dynasty (a.D. 557-87), 83, 97, 199 (1)

Ch’en Jen-Hsi (A.D. 1581-1636), 158

Ch’en Jui (c. A.D. 1513-85), 142, 143

Chén-Kuan reign-period (A.D. 627-49), 74

Ch’en Miao (third century a.p.), 27

Chen Tsung (Sung emperor, A.D. 968-1022), 68,70 (5)

Chen-Yu reign-period (a.D. 1214-16), 133

Chéng Chiin-Yung (clock-maker), 159, 160

Chéng Hsiian (A.p. 127-200), 122

Chéng K’ang-Chéng, see Chéng Hsiian

Ch’éng-tu, 71

Chk'i (weekly periods), 23

Chi CRi T’u Shuo (Diagrams and Explanations of
‘Wonderful Machines), 65 (2), 146

Chi héng (astronomical instrument), 18, 61, 122

Chi Hsien Chu Chi (Records of the College of All
Sages), 79

Chi Hsien Yuan (College of All Sages), 79

Ch’i Mei-Lu, 213

Ch’i-tan people, sce Tribal peoples

Ch'i Tung Yeh Yii (Rustic Talks in Eastern Ch’i),
61 (1), 127 (1)

Ch’i Yen-Huai, 213 (8)

Chi Ying Hall, 21

Chi Yiin (bibliographer, A.p. 1782), 10

Chia K’uei (a.p. 30-101), 63, 76 (2)

Chiang-hsiang, 131

Chiangsi (province), 129, 130

Chiangsu (province), 14, 130

Chieh clvi (twenty-four fortnightly periods), 23 (4)

Ch'ieh Hu Chéng (Clepsydra Superintendents), 92

Chien An Wang (prince), 154 ()

Ch’ien Han Shu (History of the Former Han
Dynasty), 199 (1), 200, 204

Ch’ien Hsi-Tso (1801-44), 14

Ch’ien Lo-Chih (Astronomer-Royal, fl. A.D. 435),
18 (5), 18 (6), 22(3), 23 (1), 69 (4), 76 (2),
94-5, 96, 97, 98, 99 (1), 112, 136 (2)

the Ch’ien-Lung emperor (A.D. 1710-99), 148-9

his decree for the preservation of all rare books in

the Chinese empire, 10

Ch’ien Ming-I (academician, ¢. 1049), 64

Clh'ien-Tao reign-period (A.D. 1165-73), 12, 206

Ch’ien Tséng (scholar, A.D. 1629-99), 12, 14, 151

Ch’ien Yang Hall, go

Ch'ien-Yuan calendar (a.p. 981), 70

Chih (cyclical characters), 68 (1), 69, 120, 201

Ch'ih Pei Ou T’an (Occasional Discussions North
of Ch’ih-chow), 165

Chih-Tao reign-period (a.D. 995-7), 16, 68, 1IS,
127

Chiming clocks, 142, 143, 148, 154, 165

the Chiming Watches of the Red-Haired People,
see Flung Mao Shih Ch’en Piao

Chin barbarians, see Tribal peoples. Jurchen Tartars

Ch'’in dynasty, 103 (2)

Chin (Jurchen Tartar) dynasty, 13, 132, 133, 134

its Bureau of Astronomy and Calendar, 132

Chin Ch’i Chii Chu (Daily Records of the Chin
Dynasty), 108

Chin Hsing-Shu. See Kim Sung-Soo

Ch’in Kuei (prime minister; leader of the peace
party, A.D. 1090~-1155), 127-8

Chin Shih (History of the Chin (Tartar) Dynasty),
131, 132

Chin Shu (History of the Chin Dynasty), 23 (1), 98,
100, 101, 102, 109 (2), 172 (3)

Chin Tartars, see Tribal peoples

Chin Yang Ch’un Ch'iu, 97 (4)

Chinese-Arabic culture contacts, 131 (2), 188 fF.

Chinese-European culture contacts, 142fF., 148fF,
150ff.

Chinese-Indian culture contacts, 187ff.

Ch’ing (Manchu) dynasty, 173, 175, 177

Ching (prince of the State of Ch'i, 546-488B.C.),85 (5)

Ch’ing-Hua University, 4

Ching I Lu (Records of the Unworldly and the
Strange), 67

Ching-K’ang reign-period (a.p. 1126), 134
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Ching-Té reign-period (A.D. 1004-7), 61

Ching-Yu reign-period (a.D. 1034-7), 93

‘Chinoiserie’, 151

Chiu Chang Suan Shu (Nine Chapters of Mathe-
matical Art), 19, 100

Chiu T’ang Shu (Old History of the T°ang Dynasty),
74, 88 (7), 107, 121 (5), 163

Chiu Yii T'u Chih (Illustrated Account of the Nine
Regions), 119 (4)

Choi Yoo-Chi see T’sui Yu-Chih

Chou Ch’ii-Fei (fl. A.p. 1178), 103

Chou dynasty, 19, 90 {4), 168 (2), 201

Chou Jen Chuan (Biographies of Mathematicians
and Scientists), 100, 165

Chou Jih-Yen (Director of Astronomical Observa-
tions (Southern Region) of the Burcau of
Astronomy and Calendar), 20

Chou Li (Record of the Rites of Chou), 91, 171-2,
201 (6), 203

Chou Mi (scholar, A.p. 1232-99), 61 (1), 127 (1)

Chou Pei Suan Ching (Arithmetical Classic of the
Gnomon and the Circular Paths of Heaven), 19

Chou Shu-Hsiieh (mathematician, astronomer and
cartographer, fl. A.D. 1530-58), 157, 160, 212

Chou Ts'ung (calendar expert, ¢. A.D. 1049), 63,
76 (2), 94

Chou Tun-I (Neo-Confucian philosopher), 62 (3)

Christian church at Hsiang Shan Ao, 165 (5)

Chronometric principle, 113, 179

*Chronoscope’, 152

Chu CKi T'u Shuo (Diagrams and Explanations of
a Number of Machines), 146

Chu Hsi (Neo-Confucian philosopher), 13, 126 (2),
128, 129, 130, 158 (1)

Ch'u Hsiieh Chi (Entry into Learning), 87 (6), 89,
101, 102, 107-8

Chu Kao-Chih (Ming emperor), 64 (1)

Chu Mien (Imperial agent for collecting rarities, son
of a Hunanese pharmacist, ¢. A.D. 1110), 124

Ch'’u Palace, 108

Chu Pien (c. A.D. 1140), 60 (1), 116, 117 (3)

CRii Wei Chiu Wén (Talks about Bygone Things
beside the Winding Wei (River in Honan)), 116

Chu Wén-Hsin, 173

CRii-yi (‘indicator-plant’), 103 (2)

Ch’tian-chow, s

Ch’ian Héng, 141 (1)

Cliian and héng, 87 L.

Ch’iian Shang-Ku San-Tai Ch’in Han San-Kuo Liu
Chao Wén, 102

Chuang Tzu (The Book of Master Chuang),
36 (1), 121 (2)

CHK’ui mao (war-mace or war-flail), 56 (2)

Ch’ung-Chén reign-period (A.D. 1628—43), 157

Chung jih (midday), 201
Ch’ung-Ning reign-period (4.D. 1102-6), 119
Cibot, Pierre Michel (a.p. 1727-80), 150 (1)
Cicero, 185 (1)
Circumpolar constellation template, 25, 122 (1)
Clepsydra Technique, see Lou K'o Fa
Clepsydras, 1, 2, 21, 23, 25, 36 (3), 40 (3), 56, 57 (2),
59, 60 (1), 62, 64, 81, 85 ff., 90, 95, 96, 101, 102,
105, 108, 109, 113, I14-1S, 155, 157, 163, 164-5,
168, 183, 184~5, 187
anaphoric, see Anaphoric clock
Arabic, 67 (2), 88 (7), 210, 211-12
balancing compensator, 88 ff,, 92, 209
compartmented cylindrical, 191-7, 214-15
farmers’, 156 (2)
‘floating bowl’ type, 85 (4)
floats in, 13, 36 (3), 64, 67, 80-1, 188, 211
ghati, 191
Hellenistic, 185-7
indicator-rods, 34, 85, 92, 210-1I
‘inflow’, 85, 187 (1), 209, 211
Islamic, 188, 210-11
‘outflow’, 85, 187
steelyard, 25, 88, 89, 93 (1), 163, 209-II
stopwatch-, 84, 88, 89, 9o
striking, 74 (1), 97 (2), I12, 121 (5), 131 (2),
188 (1), 190, 211-12, 214
in thirteenth-century Europe, 195, 214-15
Tséng Nan-Chung’s, 130-1
water, uses for, 89, 109
water-wheel, 9o (5)
earliest reference to, in China, 85 (5)
oldest printed illustration of, 91
Clientage, 83 (4)
Clock
as a piece of purely time-keeping apparatus,
143 (1), 160
etymology, 27 (5), 142
Clock drive, 53, 100, 177, 209
‘Clocks with weights’, 93 (1), 210
Clockwork, pre-history of, 77 (2)
Clockwork mechanism to compensate for the motion
of the earth during a period of observations, §3
Cloud-and-tortoise column, 20 (4), 30, 36 (3), 40,
46, 47, 133
‘Cloud pearls’, 135
‘Coarse adjustment’ for spheres during night
observations, 17 (3), 116 (1)
Cock Rod, 92
Codex Atlanticus, 195
Collection of the Best Essays of Former Times, see
Ku Wén CI'i Shang
Collection of the Best Essays of the Ming Dynasty,
see Ming Wén Cl’i Shang
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Collection of the most important Military Tech-
niques, see Wu Ching Tsung Yao
College of All Sages (Chi Hsien Yuan), s1, 79, 80
Colwell, Charles (a.p. 1867), 193 (4)
Combined Platform clock-tower observatory, 127
Comets, 124, 172
Commentary on Diagrams of the Celestial Sphere,
see Hun T’ien T'u Chu
Commentary on the Armillary Sphere, see Hun I Chu
Commerce, 134 (2), 150-1
‘Committee of investigation’ of astronomical instru-
ments (A.D. 1094), 119, 124
Compass, magnetic, 156 (2), 193
Compensating tanks, 87, 88, 89, 92, 93, 94, 187 (1)
209
Complete Collection of the Four Treasuries, see
Ssu K’u Cliian Shu
Component of the Four Displacements, 28, $3, 105
Component of the Six Cardinal Points, 28, 52, 105
Component of the Three Arrangers of Time (san
ci'en i), 28, 31, 36, 44, 47, 53, 62 (4), 105, 132,
209
Concentric shafting, 77 (2)
Conception of infants, star positions at, 171-2
Concubines, imperial, 171
Confucians, 78 (4), 124, 156
Confucius (sixth century B.c.), 84 (3), 85 (5)
Conservative party, Sung period, s, 16 (1), 64 (1),
116, 123-6
Consorts, imperial, 171
Constance, 145
de Constant de Rebecque, Charles (A.D. 1762-1835),
150
Constant-level tank, 31, 33, 40, 42, 44, 49, 55, 87,
207, 212
Continuation of the Records of the Weed-Over-
grown Window, see P’éng Ch’uang Hsii Lu
Conveyor belt, 73 (2)
Co-ordinates, 17, 63 (1)
ecliptic, 177, 181
equatorial, 177
Copper, 133
Copying of books, 12, 13 (1)
Cords (in mechanism of astronomical clock), 19
Coronelli, Vincenzo (c. A.D. 1683), 151
‘Cosmic (Engine)’, 27
Cosmological theories, 19 (4), 96, 97, 98, 106
Cosmology, 19, 96 (2)
Buddbhist, 120 (1)
Cox, James (clock-maker and jeweller, ¢. A.D. 1774),
152
Cox, John Henry, 150
Cox & Beale (western commercial firm), 12 (7), 150
Craftsmen, 123

‘Crane bird’s knee’, see ‘Iron crane bird’s knee’

Crossbow arming apparatus, 111 (1)

Crown-wheel, 58, 186

Ctesibius of Alexandria {early second century B.C.),
186 (3)

Cyclical signs, 68 (1), 82 (2), 120, 201, 203, 204

Daily Records of the Chin Dynasty, see Chin
Ci'i Chii Chu

Daily Records of the I-Hsi reign-period, see I-Hsi
Ch’i Chii Chu

‘Dawdling’ (of armillary sphere), 26, 106-7

Dawn, 37, 38, 78, 121, 204

Dawn Reception Hall, 25

Day, beginning of, 202 (2)

Day and night, variation in length of, 39, 88, 121

Days, method of identifying, 68 (1)

De Christiana Expeditione apud Sinas, 138 (3), 155

De Secretis, Opus Majus and Opus Minus (1267), 194

Decimal systems, Chinese predilection for, 202

Declination of the sun, 20 (3)

Declination parallels, 177

Deduction, 19 (5)

Delhi, 145

Department of Astronomy of the Han-Lin Academy,
see Astronomical Department of the Han-Lin
Academy

Determinations of star positions, 22 (2)

Deutsches Museum, Miinchen, 202 (1)

Diagramsand Explanations of a Number of Machincs,
see Chu Ch’i T’u Shuo

Diagrams and Explanations of Wonderful Machines,
see CI’i CI’i T’u Shuo

Diagrams of the Celestial Sphere, see Hun T’ien T'u

Diagrams of the Culmination of Constellations in
the Four Seasons, 27

Dial-faces, 64 ff., 80, 131, 151, 152, 158, 159-60, 166,
194

Dinwiddie, Dr, 150 (4)

Dioptra, 111

Discourse on the Armillary Sphere, see Hun T ien
I Shuo

Discourse on the Conformation of the Hcavens,
see An T’ien Lun

Discourse on the Heavens, see Lun T’ien

Discourse on Instruments which are Modcls of the
Cclestial Sphere, sce Hun T’ien Hsiang Shuo

Discourse on Net Calculations, see Suan Wang Lun

Discourse on the Sphere and Globe, see Lun Hun
Hsiang

Discourses weighed in the Balance, sec Lun Héng

Discs reporting time of day, 162

Discussion of Calculations on the (Universal)
Network, see Suan Wang Lun

248

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521087162
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-08716-2 - Heavenly Clockwork: The Great Astronomical Clocks of Medieval China, Second Edition

Joseph Needham, Wang Ling, and Derek J. de Solla Price

Index

More information

INDEX

Diurnal motion gear-ring, 28, 31, 36 (3), 40, 44, 47,
52, 53, 132
Divination, 25 (10), 12§
de Dondi, Giovanni (1364), 196
de Dondi clock (A.D. 1364), 140, 183
Double-barrel pump, 73
Double-hours, 30 (2), 31, 34, 36, 37, 44-5, 56 (1),
67, 69, 72, 121, 145, 168 (2), 199, 201 ff., 208,
210
compared with occidental 24-hour system, 165 (6),
166
linked with the signs of the zodiac, 200
overlapping of, 93, 208
personified spirits of, 200 (1)
Double-pin gnomon equatorial sundial, 130
Drachmann, A. G, 65, 77 (2), 80 (4)
Draconitic months, 135 (3)
Dragon columns, 68, 69, 133
Dragon-fountains, 141
Dragon-headed boats, 141
Dragon heads, 135, 207-8
Dream Pool Essays, sce Méng Ch’i Pi T’an
Drebbels, Cornelius (Dutch technician, early seven-
teenth century A.p.), 195 (1)
Drinking-tubes, 103
Driving-shaft (in Su Sung’s clock), 40, 44, 47, 49, 54
Driving-wheel, 55, 58, 156
Drover, C. B, 195, 215 (2), 215 (6)
Drugs, 8, 125
Drum wheel, 186 (3), 196, 214-15
Drums, 93, 111 (3), 121, 186 (3), 212
Ducange, 170
Dutch embassy to Peking, 150 (4)
Dutch traders, 156 (2), 168 (4)

Early Han Dynasty, 103 (2)
Earth models in demonstrational armillary spheres,
18 (6), 23 (2), 82,85, 95, 96,97, 98,99, 162-3, 191
Earth wheel, 40, 44, 54
Earthenware mould for bronze toothed wheels,
111 (1)
Earthquakes, 100
East India Company, 150, 153
East Indies, 152
Eastern Chin dynasty (A.D. 317-419), 95
Eastern Han dynasty (A.D. 25-220), 63
Eclipses, 76 (3), 88, 135 (3), 151, 202 (2)
prediction of, 76
Ecliptic, 19, 22, 24, 63, 72, 76, 96, 181
obliquity of, 46
Ecliptic axis, 76, 180
Ecliptic character of Western astronomy, effect on
the evolution of science, 182
Ecliptic co-ordinates, 177, 181, 213

Ecliptic latitudes, 177
Edliptic ring, 63, 69, 70, 76 (2), 79, 97
Egypt, 187
Ekphrasis Horologiou, 97 (2)
Electric power, 195
Elephant motif, 152 (3)
d’Elia, Pasquale, 137
Embassies
Byzantine, 74 (1), 221 (5)
Dutch, 150 (4)
Korean, 162 (1)
the Emperor, analogue of the pole-star, 120 (2), 171
Empiricism, 167
Endless belt, 73
Engineering, 56, 59, 73, 111, 124
horological, 4, 156
Engineers, 13, 59, 123, 128, 146
England, 153
Enshoff, P. D., 168 (2), 202 (1)
Entry into learning, see Ch’u Hisiieh Chi
Ephedrine, 8
Epitome Cosmographica, 151
Equal double-hours, see Double-hours
Equator, 24, 72, 77, 80, 96
Equatorial co-ordinates, 177
Equatorial gear-ring, 30, 34, 52, 132
Equatorial ring, 63, 68, 69, 70, 81, 97
Equatorial telescope, 53
Equatorial telescope mounting, 134 (3), 136
Equinoctial armillary, 191
Equinoxes, 120
precession of the, 177, 203
Escapement, 1, 122, 156, 160-1, 195 (3), 196, 197
earliest reference to jack-work in combination
with, 78 (2)
invention of, 741, 81 (1), 82, 17011, 175, 183, 187
time spent by gear trains in motion much less than
time spent at rest, 58
anchor, 1, 58, 147 (1), 214
mechanical, 1-2, 9, 85, 94, 103, 109, 112, 118
verge-and-foliot, 1, 113, 140, 145, 146, 147,
168 (4), 170, 202 (1), 212
water-wheel, $8-9, 136, 139, 170, 175, 196
in Chang Ssu-Hsiin’s clock, 72
in I-Hsing’s clock, 78
in Su Sung’s clock, 3, 4, 48, 51, 55-9
Essay on an Inscription for a Five-Wheeled Sand-
Clock, see Wu Lun Sha Lou Ming Hisii
Essential Details of Astronomical Instruments, see
T’ien I Shuo Yao
Essentials of the (Technique of) making Astro-
nomical Apparatus revolve by Water-Power,
see Shui Yiin Hun T'ien Chi Yao
Ethics and technology, 156
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Euclid, 154

Eugene of Austria (prince), 153

Eunuchs, 125 (4), 144, 145, 148

Europe, 1, 3, 5, 51-2, 64, 73, 77 (2), 95, 101, 109,
113, 114, 121 (3), 136, 137, 139, 140, 141, 143,
145, 146, 149, 150, 151, 152, 156, 159, 160, 161,
167, 177, 180, 182, 183, 188, 191, 192, 193, 195,
196, 197, 203, 204, 214~-15

Examinations, 6, 11, 79, 124

Excavations, 161 (2)

Expedition of the emperor Yang Ti to the east, 84

Fa Hsiang Chih (The Miniature Cosmos), 75, 79

Fa hsii (*First touch of the Sun’s Warmth’), 204

Famine, 26 (3)

Fan Chung-Yen (eminent scholar and official,
A.D. 989-1052), 67

Fan Wén Chéng Kung, see Fan Chung-Yen

Fan Yeh (A.D. 308-445), 106

Fang Chao-Ying, 165 (3)

Fang Hsiian-Ling (A.D. §76-648), 101, 102

Fans, 165 (2)

Farmers’ clepsydras, see Clepsydras

Farmers’ flail, 56 (2)
Fei Niao T’u (Bird’s-Eye Map, or perhaps: diagrams
of Flying-Bird Calendrical Methods), 100
Féng Cl'uang Hsiao Tu (Maple-Tree Window
Memories,) 72

Féng Shih-K’o (sixteenth century A.D.), 165, 169

Ferrand, G, 93 (1)

Feudal bureaucratism, 124

Fire (in time-keeping methods), 155

Five-day periods, 23 (4), 69, 120

Five Dynasties period (A.D. 907-60), 63, 71

Flail, 56 (2)

Float clepsydra, 36 (3)

Float indicator-rods, 34, 38-9, 40 (3), 85, 211

Float mechanisms, 67, 80-1, 178 (1), 185-6, 188,
207 (6)

Floating arrow (in constant-level tank of Su Sung’s
clock), 40 (3)

Floating Arrow (inflow) clepsydra, 25

‘Floating bowl’ clepsydra, 85 (4)

Florence, 4, 197 (2)

Flower-pot shaped cascaded pots in Chinese clep-
sydras, 187 (1)

Flume (in Su Sung’s clock), see Upper Flume

Flywhisk Conversations of the Scholarly Guest,
see Mo K’o Hui Hsi

Foliots, 146

Fortnightly periods, 45-6, 69, 120

Fountains, 150 (1)

Fraction of a rotation (of the celestial sphere), 78 (1)

Fractions, technical terms for, 96 (10)

France, 188

Fu Chéng Gate, 80

Fu Pi (scholar official, member of the conservative
party, d. 1083), 5

Fu Shéng, 103 (2)

Fukien province, $, 13, 130

Galileo, 145
Galle (nineteenth-century inventor), 73
Gaubil, Antoine (A.D. 1689-1759), 167, 202 (2)
Gaza, striking water-clock at, 74 (1), 85 (1), 97 (2),
160 (1), 185 (2)
Gear-box, 55
Gear-teeth
in Shen Kua’s armillary sphere (?), 62 (4)
in Shu I-Chien’s armillary sphere (?), 62 (2)
in Su Sung’s clock, 36, 37 (1), 48, 56 (1)
in Wang Fu’s orrery, 121
Gear-wheels, 36 (2), 111 (1), 183, 186
cut with odd numbers of teeth, 77 (2)
in Chang Héng’s instrument, 111
in Islamic astronomical instruments, 77 (2), 188
in Shen Kua’s armillary sphere (?), 62 (4)
in striking clepsydras, 112
in Su Sung’s clock, 47, 48, 49
Gearing, 118, 179, 191, 192
in Arabic and European astrolabes, 77 (2), 188
Hellenistic, 185, 186-7
in Leonardo da Vinci’s apparatus, 196
in Su Sung’s clock, 4, 52
Gem stones, 87 (6), 125
Geomancy, 71, 12§
Geometry, 19, 154 (5), 178 (1)
spherical, 63 (2)
Gerbert {¢. A.D. 1000), 180
Ghati clepsydra, 191
Glass-making, 83 (7)
Globe-rotating gear, in Su Sung’s clock, 48, 52
Gnomon, 19, 46, 62, 90, 115, 135, 136, 138, 154 (5),
191
Gnomon shadow lengths, variation of, 7 (3), 23,
25 (10), 115
Gnomon shadow scale, 12, 45-6, 64
Gnomon shadow template, 95 (4)
God of Longevity jack, 121
Goes, Benedetto (A.D. 1562-1607), 145
‘Golabandha; on the Construction of an Armillary
Sphere’, 188
Goldsmiths, 123
Graeco-Jewish system of beginning the day at sunset,
202 (2)
Graham, George (aA.D. 1673-1751), 1523
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Grain-pounding, 104, 111, 129

Grand Canal, 84 (2), 89 (1), 134 (2), 136

Gravity, 59

Great Bear, 72, 96, 97

Great Encyclopaedia of the Yung-Lo reign-period,
see Yung-Lo Ta Tien

Great Seal of Ch’in Shih Huang Ti, 95 (4)

the Great wheel (in Su Sung’s clock), 31, 33, 36,
39-40, 42, 44, 45, 48-9, Figs. 72-3

Greek astronomy, 63 (1), 181 (2)

Greeks, 87 (6), 178 (1), 183, 186

Guetti, Francois, 148 (4)

Gunnery, 156

Gunpowder, 197

Guns, 73

Habrecht, Isaac, s1

Hai-chow, the artisan from, 82

‘Hall of the Three Sages of the Western Paradise’, 140

Han (dynasty), 19 (6), 25, 72, 81 (1), 85, 91, 96 (6),
111,178, 186 (2), 199 (1), 200 (1), 201, 202 (2),
203, 204

Han army, 200

Han Ch’i (scholar-official, prominent member of the
conservative party, A.D. 1008-75), §

Han Hsien-Fu (astronomer, A.D. 940-1013), 16 (4),
22 (3), 61, 63, 68 ff,, 127, 132

Han Kung-Lien (eleventh century a.p., official in
the Ministry of Personnel, mathematician and
engineer), 7, 9, I, 19, 20, 21, 74, 113, 114,
117 {2), 126, 127 (6), 131, 132, 209 (I)

Han Lin Yuan, s, 16, 62, 79 (6), 115, 127

Hangchow, 123, 126 (2), 127 (8), 128, 134 (2)

Hao (literary name), 10 (3)

‘Harmony’ (of armillary sphere), 26, 106

Harris, John (c. A.D. 1714), 153

Harrison brothers, 121 (3)

Hartn al-Rashid, 188 (1), 212 (2)

Harvests, 26 (3), 106

the Heavens, apparent diurnal rotation of, 193, 194-§

Heliocentric system, 152

Helios the sun-god, 160 (1)

Hellenistic anaphoric clock, 64, 65, 80, 82 (7),
131 (4)

Hellenistic astronomy, 76 (1) and (2)

Hellenistic civilisation, 180, 181, 184-6, 187, 192

Hellenistic mathematics, 76 (1)

Hemispherical sundial, 134

Héng (technical term), 160, 210

Heron of Alexandria (. A.D. 62), 111, 184, 185,
188, 191

Hexagrams, 120

Hinged-link chains, 73

251

Hipparchus (c. 140 B.C.), 22 (2), 177, 181

Historical Classic, see Shu Ching

Historical Record, see Shih Chi

Historical Record of the Three Kingdoms, Silla,
Pakche and Kogury®d, see Samguk Sagi

History of the Chin Dynasty, see Chin Shu

History of the Chin (Tartar) Dynasty, see Chin Shikh

History of the Former Han Dynasty, see Ch’ien
Han Shu

History of the Later Han Dynasty, see Hou Han Shou

History of the Liang Dynasty, see Liang Shu

History of the Ming Dynasty see Ming Shih

History of the Northern Dynasties, see Pei Shih

History of the South, see Nan Shih

History of the Southern Dynasties, see Nan Shil

History of the Sui Dynasty, see Sui Shu

History of the Sung Dynasty, see Sung Shih

History of the T'ang Dynasty, see Chiu T’ang Shu
and Hsin T’ang Shu

History of the Three Kingdoms, see San Kuo Chih

History of the Yuan Dynasty, see Yuan Shih

History of Two Courts, see Liang Ch’ao Kuo Shih

Ho Ch’éng-T’ien (astronomer, A.D. 370-447), 7 (3),
27

Ho Ch’ou (technologist, fl. 565-618), 83 (7), 84

Ho Ti (Han emperor, A.D. 79-106), 63

Hodometer, 95 (4), 111 (3), 186

Hong Chu-Yoon, see Hung Ch’u-Yin

de Honnecourt, Villard, 193, 195, 215

Hopei, 119 (1)

Horary reforms, 199

Horizon, 22, 97, 98, 99, 183, 191

Horizon circle ring, 44-5, 162

Horizontal annulus, 69

Horizontal sundial, see Sundial

Horizontal wheel, 68

Horological engineering, 4, 156

Horological gear-wheels, 36 (2)

Horological machinery, ability to work for long
periods without serious wear, $8-9

Horological trade, 150

Horologium, 27 (5)

Hou (five-day periods), 23 (4), 69, 120

Hou Chu (last ruler of the Ch’en dynasty, ended
A.D. 587), 83

Hou Han Shu (History of the Later Han Dynasty),
105~6, 109 (1)

Hou i (observational instrument), 23 (1)

Hou Yung-Ho (student), 21

Hour-glass, 156

Hsi and Ho (legendary astronomers), 18, 62

Hsi (first lightening), 201

Hsi (midnight), 201
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Hsi Hu Chih (Topography of the West Lake at
Hangchow), 103

Hsi-Ho (mythological being, sometimes the mother,
sometimes the chariot-driver of the sun),
18 (1), 62

Hsi-Hsia State, 64 (1)

Hsi-Ning reign-period (a.p. 1068-77), 7, 17, 61, 62,
114, 127

Hsia (dynasty), 90 (4)

Hsia Ho-Liang (c. 15 B.C.), 199 (1)

Hsia pu (late afternoon period), 200

Hsiang-Fu reign-period (A.p. 1008-16), 63, 70

Hsiang Shan Ao (south of Ningpo), 165

Hsiang-yang, 134 (2)

Hsiang ying (‘mutual stimulus and response’), 37 (1)

Hsiao Chao Wang, see Hyoso Wang (king of
Korea)

Hsiao Hsiieh Kan Chu, 25 (2), 90 (5), 127 (1), 163,
200

Hsiao Hsiin (¢. A.D. 1368), 140-1

Hsiao shih (‘lesser meal’, at the end of the fifth
double-hour), 201

Hsiao ts’ai (‘lesser assembly’, at the end of the sixth
double-hour), 201

Hsiao Tsung, see Hyo Chong (king of Korea)

Hsiao T’ung (prince of the Liang), 102

Hsiao Wu Ti (Chin emperor, A.D. 362-96), 108

Hsieh Chi (Assistant Secretary in the Ministry of
Works, ¢. A.D. 1144), 127

Hsieh Lan (astronomer, fl. A.D. 415), 61, 63

Hsin-an (city on the Pearl River estuary, south of
Canton), 159

Hsin I Hsiang Fa Yao (New Design for a (Mechanised)
Armillary (Sphere) and (Celestial) Globe), 2,
3, 9, 10, 11, 16, 54, 98, 99, 203, 206-8

Hsin K’o-Lou Ming (Inscription for a New Clep-
sydra), 101, 102

Hsin T’ang Shu (New History of the T’ang Dynasty),
64 (1), 74, 75 (1), 88 (7), 107, 121 (5)

Hsing Ching (Star Manual), 22 (2), 23 (1), 99 (1)

Hsing-Ting reign-period (A.D. 1217-21), 133

Hsiu (prince of Szechuan), 83

Hsiu (lunar mansions), 24, 63, 72, 76 (2), 77, 80,
96, 97, 108-9, 120, 162, 213

Hsii Ch’ao-Chiin (clock-maker, early nineteenth
century), 154, 213-14

Hsii Chiang (a.p. 1089, Han-Lin Academician), 115

Hsii Chien (encyclopaedist, A.p. 700), 89, 101,
108

Hsii Kuang-Ch’i (mathematician and agriculturalist,
A.D. 1562-1634), 154, 157, 213

Hsii Thung Chien Kang Mu (Continuation of the
‘Short View of the Comprehensive Mirror
(of History, for Aid in Government)’), 140

Hsiian chi (astronomical instrument), 18 (2), 61 (1),
122

Hisiian-Chi Yii-Héng (astronomical clock), 162

Hsiian-Ho reign-period (a.p. 1119-25), 7 (7), 119,
130

Hsiian-Ho Po Ku T’u Lu, see Po Ku T’w Lu

Hsiian Tsung (Li Lung-Chi, T’ang emperor, A.D.
685-762), 75, 77

Hsiian Tsung (Wanyen Hsiin, Chin emperor, r. A.D.
1213-24), 133

Hstiech Chi-Hsiian (A.D. 112§ or 1134-73), 163,
164

Huan Chih-Kuei (c. A.D. 725), 80

Huan T’an (sceptical rationalist, 40 B.C.—A.D. 25), 128

Huan Ti (Han emperor, A.D. 133-67), 101

Huang Cl’ao Li CIYi T’y Shih (Hllustrated Description
of Sacrificial Vessels, Official Robes and Insignia,
Musical Instruments and Astronomical Appara-
tus used during the Ch’ing Dynasty), 144

Huang Ch’ing-Tsung (aide-de-camp), 21

Huang Ti (legendary emperor), 9o

Huang Ti Nei Ching, Ling Shu (The Yellow
Emperor’s Manual of Internal Medicine; the
Spiritual Motive Force), 201

Huang Wei (sixteenth century A.p.), 165 (2)

Huang-Yu reign-period (aA.D. 1049-53), 16, 62, 63,
93, 115, 127

Huangfu Chung-Ho (astronomer, fl. A.D. 1437),
134 (3), 135 (1), 138 (1)

Huangfu Yii (Director of Astronomical Observa-
tions (Western Region)), 115

Hui Tsung (Sung emperor, A.D. 1082-1135), 118,
119 (3), 122, 124, 125

Hui-Yuan (T’ang monk), 85 (4)

Hulagu Khan, 134 (3)

Humidity, measurement of, 128

Hun (just after dusk), 201

Hun hsiang, 18 (6), 23 (1), 98, 105

Hun i, 23 (1)

Hun I (On the Armillary Sphere), 108

Hun I Chu (Commentary on the Armillary Sphere),
19 (8)

Hun I Fa Yao (Brief Account of the Armillary
Sphere), 70

Hun I Tsung Yao (Brief Account of the Armillary
Sphere), 64

Hun I T'u Chu (lllustrated Commentary on the
Armillary Sphere), 108

Hun ku (‘darkness drum’), 204

Hun T’ien (cosmological theory), 106

Hun T’ien (‘Cosmic Engine’), 27

Hun T’ien (On the Celestial Sphere), 21, 107

Hun T’ien Hsiang Shuo (Discourse on Instruments
which are Models of the Celestial Sphere), 98
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Hun T’ien I Shuo (Discourse on the Armillary
Sphere), 23 (3)

Hun T’ien T°u (Diagrams of the Celestial Sphere),
23 (3)

Hun T’ien T’u Chu (Commentary on Diagrams of
the Celestial Sphere), 23 (3)

Hung Ch’u-Yin (c. A.D. 1657), 162

Hung Mao Shih Ch'en Piao (The Chiming Watches
of the Red-Haired People), 163—4

Hunnish barbarians, see Tribal peoples

‘Hurrying’ (of armillary sphere), 26, 106-7

Hydraulics, 65 (1), 134 (2)

Hydrostatic trick vessels, 94, 212

Hyo Chong (king of Korea, A.D. 1657), 162

Hyojong, see Hyo Chong (king of Korea)

Hyoso Wang (king of Korea, A.D. 692), 82

I Ching (Book of Changes), 23 (3), 26, 26 (4), 69
™

I-chow, 83

I-Hsi reign-period (A.D. 405-18), 95

I-Hsi Ch’i Chii Chu (Daily Records of the I-Hsi
reign-period, A.D. 405~18), 95 (4), 108 (2)

[-Hsing (A.p. 682—727, monk, mathematician and
astronomer), 7 (4), 17, 18, 19 (1), 20, 2I,
23, 24, 25, 36 (3), 60 (1), 61 (5), 62, 72, 74 ff,,
8s, 89, 90 (5), 94, 98, 104, 105, 107, 112, 121,
122, 132, 136 (2), 139, 151, 153, 154, 166, 175,
177, 180, 182, 187

Ibn Musa brothers, 140 (4)

Illuminated Water-Clock of the Ta Ming Hall, 135,
159, 211

Illustrated Account of the Nine Regions, see Chiu
Yii T'u Chih

Ilustrated Commentary on the Armillary Sphere,
see Hun I T’u Chu

Mlustrated Description of Sacrificial Vessels, Official
Robes and Insignia, Musical Instruments and
Astronomical Apparatus used during the Ch’ing
Dynasty, see Huang Ch’ao Li Ch’i T’u Shih

Dlustrated Pharmacopoeia, see Pén Ts'ao T°u Ching

Ilustrated Record of Ancient Objects, see Po Ku
T’u Lu

Hlustrated Schema of Horological Ingenuity, see
Karakuri Zni

IHustrated Treatise on Standard Clepsydra Tech-
nique, see Kuan Shu K’o Lou T'u

‘Image of the round heavens’, 77

Immortal (statuette on clepsydra), 102, 108

Imperial Academy, see Han-Lin Academy

Imperial Observatory, see Astronomical observatories

Imperial Palace, 170, 194 (2)

Imperial succession, 172

India, 180, 183, 184, 188, 191, 192, 197

Indian astronomy, 76 (1), (2) and (3), 177, 183
Indian calendars, 175-7
Indian mathematics, 76 (1)
‘Indicator-plant’ (ch’ii-yi), 103 (2)
Indicator-rods, 9o, 91, 92, 93, 102, 130, 140, 210-1I
Induction (logical principle), 19 (5)
Inflow clepsydra, see Clepsydras
Information on China and India, see Akhbar al-Sin
wa’l-Hind
Inscription for a New Clepsydra, see Hsin K’o-Lou
Ming
Inscriptions
on clepsydras, 92
on I-Hsing’s armillary sphere, 79
on the stele of Chang Héng, 100-1
International Congress of the History of Science
(1954), 4
Inventories of ‘sing-songs’ (eighteenth century), 152
Irmser, Philipp (clock-maker, A.D. 1556), 152 (1)
Iron, 8, 159 (5)
‘Iron foreign arch’, 92, 210
‘Iron crane bird’s knee’, 41, 56
Irrigation works, 89 (1)
Islam, 3, 152, 173 (1), 180, 182, 183, 184, 185, 187-8,
191, 192, 193, 197
Ispahan, 188
Italy, 145

Jack-work, 2, 16 (1), 19 (2), 67, 81-2, 103 (2), 121,
136, 139, 141, ISI, 152, 156, 179, 184, 192
in Chang Ssu-Hsiin’s astronomical clock, 22, 70, 72
earliest reference to, in combination with an
escapement, 78 (2)
in Hellenistic striking water-clocks, 186 (3), 211-12
in hodometer, 111 (3), 186 (2)
in astronomical instrument of [-Hsing and Liang
Ling-Tsan, 22, 78
in the illuminated clock of the Ta Ming Hall, 135
in Islamic clepsydras, 188, 211-12, 214
in al-Jazari’s clocks, 135 (6), 160 (1), 192
in Shun Ti’s clock, 140, 211
in the ‘south-pointing carriage’, 111 (3)
in the striking water-clock at Gaza, 97 (2), 160 (1)
in Su Sung’s clock, 3, 11, 24, 30-1, 33 ff,, 44-5,
46 (3), 48 ff., 93 (2), 132, 151, 163, 165, 208
in Tséng Nan-Chung’s striking clocks, 129, 131 (2)
in Wang Chéng’s clock, 147
Jack-work wheels, 44, 51-2, 82, 136 (1), 164, 211
Jacopo Mariano Taccola (c. A.D. 1438), 73
Jade, in the construction of ‘stop-watch’ clepsydras,
88, 89
Jade Girl, 140
‘Jade traverse’, 122
Jager, Fritz, 147 (1)
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Jai prakas instrument, 134 (4)

Jamal al-Din (Persian astronomer), 134 (3), 138 (4),
163

James 1, king of England, 195 (1)

Japan, 134 (2), 153 (7), 165 (2), 168

Japanese clock of ‘Gothic’ type at Miinchen,
202 (1)

Japanese unequal-hour clocks, 168 (4), 211 (1)

Jardine, Matheson & Co., 150 (6)

Jartoux, Pierre (mathematician, 1668-1720), 148

Java, 134 (2)

al-Jazari, Ism@’il ibn-Razziz (a.p. 1206), 67 (2),
112, 121 (5), 131 (2), 135 (6), 152 (3), 160 (1),
190, 191, 192

Jen Tsung (Sung emperor, A.D. 1010-63), 62, 64 (1),
67 (1), 90 (2)

Jesuit Mission, suppression of, 150

Jesuits, 12 (7), 27 (5), 60, 76 (2), 113, 137 ff., 142 ff,,
157, 161, 163, 165 (5), 177, 180, 213

attitude towards Chinese science and technology,
141-2, 167-8
invited into China, 142

Jewellery, 161 (2)

Jih (midday), 199

Jottings from the Twelve Inkstones Studio, see
Shih-erh Yen Chai Sui Pi

Ju-I reign-period (A.D. 692}, 82

Juan T’ai-Fa, 11 (2), 119 (2)

Juan Wén-Ta, 163-4

Juan Yuan (a.D. 1764-1849), 165

Kablitu (midnight, division of Old Babylonian
night-watches), 203

K'ai-féng, 9, 52, 114, 122, 125, 126, 127 (8), 203, 204

four astronomical observatories at, 127 (1)
fall of, 9, 13, 27 (1), 107, 116, 117 (3), 122-3, 132,

177, 211

K’ai-Huang reign-period (A.D. §81~600), 98

Kai T’ien school of cosmologists, 19 (4), 23 (3)

K’ai-Yuan (reign-period, A.D. 713~41), 17, 18, 21,
24, 61, 72, 76, 79

K’ai-Yuan Chan Ching (The K’ai-Yuan reign-period
Treatise on Astrology (and Astronomy)),
23 (3), 96 (4), 98, 109 (1)

Kan (series of ten characters in the sexagesimal
cyclical system), 68 (1), 69, 120, 204

Kan Chung-K’o (astrologer, ¢. 15 B.C.), 199 (1)

Kan Té (astronomer, fourth century B.C.), 22, 63 (1),
181 (2)

the K’ang-Hsi emperor (1655-1723), 148

Kansu (province), 145

Kao Chih-Pao (Sui Astronomer-Royal), 83

Kao Ssu-Té (fl. A.D. 1241), 156 (2)

Kao Tsu (Liu Sung emperor), see Wu Ti

Kao Tsu (Sui emperor, A.D. §40-604), 83

Kao Tsung (Sung emperor, A.D. 1107-87), 126 (2),
127-8

Kao Tsung (T’ang emperor, A.D. 628-83), 82 (1)

Karakuri Zui (Illustrated Schema of Horological
Ingenuity), 154 (1)

Kashgar, 145

Kéng, see Night-watches

Kéng Hsiin (technician, A.p. s57-618), 82, 83 ff.,
88 (7), 89, 93 (1), 94, 95, 104, 112, 136 (2)

Kéng Shen Wai Shih (An Unofficial History (of the
Emperor born in the kéng-shen Year), 141 (1)

Kéng Shou-Ch’ang (fl. 75-49 B.C.), 105

Kéng Tun-Hsin, see Kéng Hsiin

Kepler, Johannes, 146

al-Khazini, Ab@’l-Fath al-Mansiir, 88 (7), 210 (2)

Khubilai Khan, 134, 135 (6), 136, 160

Kim Sung-Soo, 162

‘King Hezekiah’ clock, 195, 197, 215

Kirin, 125

al-Kitdb Mizan al-Hikma (The Book of the Balance
of Wisdom), 88 (7), 210 (2), 223

K’o (‘quarters’), 30 (2), 31, 34, 36, 37, 44-5, 51,
56 (1), 69, 72, 121, 168 (2), 199, 202, 205, 208

Ko Chih Ku Wei (Scientific Traces in Olden Times),
164

Ko Héng (astronomer, fl. A.p. 250), 94, 95, 97, 112,
163

Ko Hsiian (Taoist, fl. A.D. 238-55), 97 (3)

Ko Hung (alchemist, A.p. 280-342), 23, 97 (3),
100, 121 (4)

K’0 Lou (On the Clepsydra), 115 (5)

Korea, 64 (1), 211-12

demonstrational armillary sphere constructed in,
161-3, 213
Striking Clepsydras of, 211, 212

Korean embassies to China, 162 (1)

Ku (gnomon), 19

Ku Kung I Lu (Description of the Palaces of the
Yuan Emperors), 140

Ku Wei Shu (Old Mysterious Books), a collection
of the apocryphal ci’an-wei treatiscs, or ‘weft’
classics, 26 (2), 97 (1), 107

Ku Wén Ch’i Shang (Collection of the Best Essays of
Former Times), 158

Kua, 69

Kuan-li {technical term), 1034

Kuan Shu K’o Lou T’u (Ilustrated Treatise on
Standard Clepsydra Technique), 40 (3), 88 (4),
91, 210

Kuangsi province, 142

Kuangtung province, 142, 145

K’un-lun mountains, 120

Kun-t'an (technical term), 163-5
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K’ung Ting (astronomer, fl. A.D. 304-29), 61, 63,
132

Kuo Ch’ao Jou Yuan Chi (Record of the Pacification
of a Far Country), 166

Kuo Mo-Jo, 201

Kuo Shih Chih (probably the bibliographical section
of ‘A History of Two Courts’), 90, 92

Kuo Shou-Ching (Astronomer-Royal, thirteenth
century A.D.), 133 (2), 134, 135 (6), 136 ff,, 159,
160, 163, 194 (2), 211

Kuo Yii (Discourses on the (ancient feudal) States),
201

Ladies-secretarial, 1712

Lalla, 191

Lamps lighting with the hours, 67 (2), 135 (6)

‘Lantern Clepsydra’, 134-6, 211

Lanterns, 103

Lao Hsiieh An Pi Chi (Notes from the Hall of Old
Learning), 205

Later Han dynasty, 25 (10), 100, 101 (1), 103 (2),
106, 111 (3)

Later Liang dynasty (A.D. 907-23), 68

Latitudes, celestial, 76 (3)

Laws of Nature, 78 (4)

Lead shot, 147, 211, 212

League of Nations, 145

Lecomte, Louis (Jesuit missionary, A.D. 1655~1728),
138-9

Legends, 103 (2)

Leonardo da Vingi, 73, 161, 193, 195, 196 (1)

Levels of organisation, 129

Levers, see Balancing levers, Trip levers

Li (technical term), 104

Li (tribe), see Tribal peoples

Li-Chéng Library, 76, 79

Li Chi (Record of Rites Compiled by Tai the
Younger), 203

Li Chi-Tsung (c. A.D. 1132), 126

Li Ch'un (engineer, ¢. A.D. 600), 83 (7)

Li Fan (calendar expert, A.D. 85), 78 (1)

Li Fang (encyclopaedist, A.D. 924-95), 82, 85

Li Kung-Chin (c. A.D. 1133), 126, 127 (1)

Li Lan (Taoist, ¢. A.D. 450), 88 (4), 89, 94

Li Lung-Chi, see Hstian Tsung (T’ang emperor,
A.D. 685-762)

Li Ma-Tou, see Ricci, Matteo

Li Shan (fl. A.p. 660), 101, 102

Li Shih-Min, see T’ai Tsung (T’ang emperor,
A.D. 597-649)

Li Shu-Hua, 147 (1)

Li Shun-Féng (astronomer, fl. A.D. 620-80), 26 (2),
62 (1), 63, 74-5, 77, 79, 82, 103, 132, 163

Li T"ien-Ching (A.D. 1579-1659), 157

Li-yang, 84

Liang (dynasty, A.D. 502-57), 18, 22, 87, 97, 98 (1},
99, 199 (1)

Liang Ch’ao Kuo Shih (A History of Two Courts),
90 (2)

Liang Ch’ao Shih (A History of Two Courts), 90 (2)

Liang Ling-Tsan (engineer and astronomer, ¢. A.D.
720), 19 (1), 20, 21, 23 (1), 60 (1), 62, 63, 72,
74 ff., 99, 105, 112, 132, 136 (2), 175

Liang Shih-Ch’éng, 122

Liang Shu (History of the Liang Dynasty), 85

Liang Wu Ti (emperor A.D. 464-549), 37 (2)

Liao barbarians, see Tribal peoples

Liao kingdom, 6

Ligo Shil (History of the Liao Dynasty), 7 (4)

Liao-tung people, see Tribal peoples

Libros del Saber, 215, 225, Fig. 67

Lin-an, see Hangchow

Lin Ling-Su (Taoist, ¢. A.D. 1115), 125

Lin Tzu-Chung (c. A.D. 1094), 117

Ling Hsien (Spiritual Constitution of the Universe),
80, 101, 106, 107

Ling Wai Tai Ta (Questions about what is beyond
the Passes), 103

Linkwork escapement, see Water-wheel linkwork
escapement

Linton, George (A.D. 1821), 193 (4)

‘Liquid pearls’ (mercury), 89

Literati, 124 (1)

Liu Ch’ao (Six Dynasties) period, 62 (1), 175

Liu Chéng (a.D. 1094), 119 (1)

Liu Chieh-Chai (Viceroy, A.D. 1589), 143

Liu Chih (astronomer, fl. A.D. 274), 99, 163

Liu Ching T’u (Pictures of Objects mentioned in the
Six Classics), 40 (3), 60 (1), 88 (4), 90 (5), 210 (4)

Liu Chung-Ching (Assistant in the Bureau of
Astronomy and Calendar), 21

Liu Hsien-Chou, 4, 57 (2), 77 (2), 103 (2), 111 (3),
156, 157, 160

Liu Hsli {(A.D. 887-946), 74, 163

Liu Hun-K’ang (geomancer), 125

Liu I-Lung, see Wén Ti (Liu Sung)

Liu P’ien (a.p. 883), 71

Liu Sung (dynasty), 18, 94, 95, 96 (2)

Liu Tao-Kui, 108 (2)

Liu Yao (Ch'ien Chao emperor, d. A.D. 328), 61

Liu Yii, see Wu Ti (Liu Sung emperor)

Liu Yuan-Lin (commentator), §6 (2)

Lock-gates, 136

Lodestone, 193, 194

Lohsia Hung (astronomer, fl.
105§

London, 149

Lou K’o Fa (Clepsydra Technique), 89

140-100 B.C.), 63,
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Lou Shui Chuan Hun T’ien I Chih (Apparatus for
Rotating an Armillary Sphere by means of
Water from a Clepsydra), 102, 108

Louis XVI of France, 139

Lower balancing lever (in Su Sung’s clock), see
Balancing levers (in Su Sung’s clock)

Loyang, 90, 98

Lu Chi (astronomer, third century A.D.), 23, 61, 63,
95

Lu Ch’ii-T’ai (scholar, ¢. A.D. 724), 80

Lu Ch'ui (a.p. 507), 102, 108 (4)

Lu Erh-K’uei, 163

Lu Hsi-Hsiung (bibliographer, A.D. 1734-92), 10

Lu Kung-Chi, see Lu Chi

Lii Li Chih (ch. 80 of Sung Shih), 114, 119

Lii Shih Chun CKiu (Master Lii’s Spring and
Autumn Annals), 203

Lu Yu (A.D. 1125-1210), 205

Luan-yang (Chin Tartar city in Hopei province),
159

Lun (wheel), 69 (5), 104, 131 (7)

Lun Héng (Discourses weighed in the Balance),
103 (2), 121 (4)

Lun Hun Hsiang (Discourse on the Sphere and
Globe), 27 (3)

Lun T’ien (Discourse on the Heavens), 99

Lunar mansions (hsiu), see Hsiu

Lung chu (technical term), 69 (11)

Lung T’u Hall, 70

Ma Chiin (engineer), 111 (2)

Ma Kuo-Han (1794-1857), 102, 105, 107

Ma T’ang (eunuch, fl. A.D. 1600), 144

Macao, 142, 143

Macartney, Lord, 150 (4), 152

McGowan, D. J. (medical missionary in Ningpo),
60 (1)

Machinae Novae, 65 (2)

de Magalhaens, Gabriel (A.D. 1609—77), 148

Magic, 25 (10), 103 (2)

and science, 12§

Magnet, 193, 194

Magnetic compass, 24 (3), 159 (3), 194, 197

Mai Yiin-Yen (Palace steward, c. 1049), 64

Mallets, 193

‘Man, monkey and peacock’ jack-work, 192

Mangu Khan (brother of Khubilai Khan), 134 (2)

Manual wheel, 33, 40, 42—4

Mao (lance or spear), 6 (2)

Mao Pang-Han (c. A.p. 1170), 91

Maple-Tree Window Memories, see Féng Ch’uang
Hsiao Tu

Maps, 162

Mariano, see Jacopo Mariano Taccola

Mariner’s compass card, 156 (2)
Maspero, H., 87, 105, 106, 108, 209 (I)
Master Lii’s Spring and Autumn Annals, see Lii Shih
Ch'un Cl'iu
Master Ssuma’s Art (of War), see Ssuma Fa
Master Tsoch’iu’s Enlargement of the Spring and
Autumn Annals, see Tso Chuan
Mathematical astronomy, 182
‘Mathematical Magic’ (1648), 193 (4)
Mathematics, 11, 19, 20, 83, 117, 124, 127, 141, 145,
167 (1), 202
Hellenistic, 76 (1)
Indian, 76 (1)
Mathematics of the Co-ordinate Network, sec
Suan Wang Lun
Mechanical clock, 1-2, 5, 12 (7), 24 (3), 27 (5), 59,
60, 64, 74, 85, 90 (5), 93 (1), 94, 109, 141, 160,
1656, 170, 182, 183—4, 191, 192, 193, 195, 196,
197, 21415
link with the clepsydra, 109, 113
misapprehensions about its invention, 143, 154,
168~9, 214~15
of Renaissance Europe, 139
Mechanical escapement, 59, 85, 94, 103, 109, 112,
118, 214
origin of, 1-2
Mechanical toys, 84 (2), 140 (4), 141, 150, 153
Mechanics, 146
Mechanised celestial globes, 149, 212, 213
Mechanistic world-view, 179
Medicine, 124, 141 (3), 145, 162 (1), 200
European, 155 (5)
Mei (just before dawn), 201
‘Memoirs and Observations made in a late Journey
through the Empire of China’, 138 (5)
Meéng CI’i Pi T’an (Dream Pool Essays), 61
Merchants, 150
Mercury, 22, 60 (1), 61, 70-2, 87, 88, 89, 189, 191,
193, 196, 209
de Méricourt, Hubert (a.D. 1729-74), 150 (2)
Meru (Mount), 120 (1)
Metal barrel cannon, 141
Metallurgical blowing-engines, 109
Metallurgy, 8
Meteorology, 64 (1)
Meters for water supplies, 195
Miao Ching-Chang (Assistant in the Bureau of
Astronomy and Calendar), 21
Michel, H., 58, 215 (6)
Middle Ages, ss, 65, 68
Milky Way, 22, 24
Mill-wheel, horizontal, 109
Millwrights, 109, 123
Mineralogy, 8, 124
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Ming (dynasty), 10, 12, 26 (2), 139 ff,, 147, 154 ff,,
177
sand- and water-clocks, 157-61, 212
Ming (dawn), 201
Ming (given name), 10 (3)
Ming-Ch’ang reign-period (a.D. 1190-5), 133
Ming-chieh (calendar-plant), 103 (2)
Ming Shih (History of the Ming Dynasty), 156
Ming T’ang (cosmological temple), 89 (1), 122,
125
Ming Wén CKi Shang (Collection of the Best Essays
of the Ming Dynasty), 158
The Miniature Cosmos, see Fa Hsiang Chih
Ministry of Rites, 119
Ministry of Works, 55, 144
Mirror, 67
Miscellaneous Records of the Lone Watcher, see
Tu Hsing Tsa Chih
Missionaries, 141 ff., 156 (1), 168
Mitz, Jeremiah (A.D. 1658), 193 (4)
Mo Hai Chin Hu (a collection of books), 14
Mo K’o Hui Hsi (Flywhisk Conversations of the
Scholarly Guest), 16 (3)
Model earth, see Earth models in demonstrational
armillary spheres
Model of the universe, 185
Mohists, 19 (s)
Monasteries, 195
Mongols, 132, 133 ff,, 140, 141
Monks, 170, 172, 197
Monthly Ordinances, sce Yiieh Ling
the Moon
full, 78, 171
motion of, 63, 82
nodes of, 76
path of, 163, 213
phases of, 119, 120, 121, 2I3
reflected light of, 122
Moxa, 155 (5)
Moxibustion, 155 (5)
Mu (just before dusk), 201
Mu-pei (modern Chi-an), 131
Mun Hon Pi Go {Korean encyclopaedia= Wén
Hsien Pei K'ao, A.D. 1770), 162
Miinchen clock, 202 (1)
Museum of the History of Science, Oxford, 188

Nagasaki, 152 (3)

Nakane Genkei (Japanese astronomer, A.D. 1661—
1733), 153 (7)

Namaritu (dawn or twilight, division of Old Baby-
lonian night-watches), 203

Names, types of, 10 (3)

Nan-an, (town in Fukien province), 10

Nan-ch’ang (in Chiangsi), 130, 144, 154 (5)

Nan Shih (History of the Southern Dynasties), 85 (2),
95 (4)

Nan-T’ang chapel, Peking, 148 (3)

Nanking, 95, 123, 134 (3), 135 (1), 137, 143, 144

Naples, 153

National Library, Peking, 13, 54

Natural sciences, 141

Neo-Confucianism, 64 (1), 126 (2), 129

Nestorian Christian clergy, 74 (1)

Nests of rings in Chinese armillary spheres, §2-3,
75 (1), 105, 132 (2)

Neugebauer, O., 65

Neumann, C. E. (A.p. 1766), 193 (4)

New Design for a (Mechanised) Armillary (Sphere)
and (Celestial) Globe, see Hsin I Hsiang Fa Yao

New History of the T’ang Dynasty, see Hsin
T’ang Shu

‘New, or experimental, science’, 167

Ni hsing (all opposition to natural organic pattern in
wholes of whatever integrative level), 42 (3)

Niao Cking Chan (Predictions from the Flight of
Birds), 84

Night and day, variation in length of, 39, 209

Night-watches (kéng), 34, 37-8, 45 (1), 51,
130-1, 145, 147, 149, 199, 203 ff., 210

‘Night-watches clepsydra’ (kéng lou), 147

Nine Chapters of Mathematical Art, see Chiu
Chang Suan Shu

‘Nine roads of the moon’, 82

Ning Hui Hall, 75

Nocturnal, 18 (2), 122 (1)

Non-stop clepsydra, 25

Noria, 31, 33, 42, 44, S, 81, 104, 109, 163, 189

North America, 162

North Polar Region, 24

North Pole, 24 (3)

North Pole Pavilion (Pei Chi Ko), 137

Northern Sung (dynasty), 9, 118, 126 (2), 136

Northern Wei (dynasty), 75, 88 (4)

Notes from the Hall of Old Learning, see Lao
Hisiieh An Pi Chi

Novae, 172

Nung Shu (Treatise on Agriculture, A.D. 1313), 56
()

Niirnberg, clock on the tower of the Marienkirche
at, 52

120,

Obliquity of the ecliptic, see Ecliptic

Observatories, see Astronomical observatories

Occasional Discussions North of Ch’ith-chow, see
Chih Pei Ou T’an

Omens, 120 {2), 124

On the Armillary Sphere, see Hun I
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On the Celestial Sphere, see Hun T ien

On the Clepsydra, see K’o Lou

On the Study of Old Books and their Meanings,
see Tu Shu Min Ch’iu Chi

‘On the Use of Astronomical Instruments’, 189

Oneiromancy, 71

Opium Wars, 151, 169 (1)

Oracle-bone inscriptions, 201, 202 (2)

Order of Nature, 78 (4)

Organ-blowing windmill, 111

Organic naturalisim, 78 (4), 96 (6), 121 (2), 129

Orreries, 72, 77, 121, 152, 153, 161

Orrery, Earl of, 153

Oscillating mechanism, 59, 179, 197

Outflow clepsydra, see Clepsydras

Ouyang Fa (astronomer, ¢. A.D. 1082), 11§

Ouyang Hsiu (scholar, A.D. 1007-72), 12 (5), 74

Quyang Hsiian (scholar, A.p. 1275-1358), 62, 68, 71,
90, 10§, 114, 119, 126, 131, 132

Overflow devices, 44 (1), 187 (1), 212

Overflow pipe, 40 (3), 87 (2)

Overflow tank, 87, 88, 91, 94

Ovid, 185 (1)

Paddle-wheel steam-boat, 166 (5)
Pagoda fagade (of Su Sung’s clock), 34 ff.
Pai Chii-1 (poet, A.D. 772-846), 171
Pai Hsing-Chien (ninth century A.p.), 171
‘Palaces’ of the sky, 20 (5)
Pao P’u Tzu, see Ko Hung
Paper lanterns, 103
Paper money, 64 (1)
Parallel linkage system, 3, 56
Parhelia, 64 (1)
Paris, 149
Paris, Charles (Lazarist brother), 150
Peace party, 127 (7)
Pearls and dragons as an art motif, 135 (3)
Pearls denoting sun, moon and five planets, 243,
77 (2), 96, 97, 173
Pei (technical term), 19
Pei Chi Ko (North Pole Pavilion), 137
Pei Shih (History of the Northern Dynasties), 83 (2)
P’ei Sung-Chih (a.p. 372-451), 97 (4)
Pei Wén Yiin Fu (Encyclopaedia of Phrases and
Allusions arranged according to Rhyme), 104
Peking, 4, 59, 114, 123, 132, 134, 137, 138 (4), 143,
144, 148, 155, 163, 213
astronomical observatory at, 134 (2)
captured by Ming dynasty forces, 140
National Library, 13
Pelliot, P., 148, 149
Pén Ts’ao T’u Ching (Illustrated Pharmacopoeia), 8

Pendulum, 1, 113, 162, 186

P’éng Ch’éng (fl. A.D. 1070), 16 (3)

P’éng Ch’uang Hsii Lu (Continuation of the Records
of the Weed-Overgrown Window), 165, 166

Péng Chuang Lei Chi (Classified Records of the
Weed-Overgrown Window), 165 (2)

Penumbra and Shadow, 36 (1)

Peregrinus, Petrus (fl. A.D. 1245-75), 194—5

Pereira, Thomas (A.D. 1645-1708), 148

Perpetual motion, 55, 191 fl.

Perpetual motion clock, 194, 195 (1)

Perpetual motion wheels, 188, 190 ff.

Persia, 134 (3), 138 (4), 163

Persian calendars, 175

Petitpierre-Boy, C. H. (Swiss clock-maker, a.p.
1769—¢. 1810), 150

Pfister, L., 139, 148

Pharmaceutical botany, 8, 124

Pharmaceutics, 141 (3)

Philology, Chinese, peculiarities of, 3

Philon of Byzantium (second century B.C.), 73,
184, 191

Physical science and technology, decline in Ming
times, 141

Physical sciences, 182

7, 78 (1), 96 (8), 100

Pigo, sce Gnomon

Pictures of Objects mentioned in the Six Classics,
see Liv Ching T'u

P’ing-yuan, defeat at, 84

Pinions, 47, 49, 55, 111

Pinnule plates, 180

Planetaria, 150 (4), 152, 177 (1), 185

Planetary astronomy, 71

Planetary models, 1

‘Planeten Prunkuhr’, 151 (1)

Planets, movements of, 46, 82, 181-2

Planisphere, 19 (4), 213

Planispheric clock, 65

Plato, 185 (1)

Platus, Carolus (a.D. 1588), 95 (1)

Plugging in of small models of the sun, moon and
planets along the ecliptic, 64, 82, 106

Pneumatica, 111, 185

Po Ku T'u Lu (lllustrated Record of Ancient
Objects), 118

Poetical Essay on the Supreme Joy, see T'ien Ti
Yin Yang Ta Lo Fu

Polar axis, 180

Pole-star, 19, 96, 97, 120 (2)

Policeman (statuette on clepsydra), 102, 108

Political background of Su Sung’s times, 116, 118,
1236
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Polo, Marco, 123, 134 (2)

Porcelain, 83 (7)

Portuguese traders, 156 (2)

Pottery figurines, 200 (1)

Power-source engineering, 4

Power transmission, 4

pre-Socratic philosophers, 101

Precession of the equinoxes, 177, 203

‘Precious Mountain Clock’, 135 (6), 211

Precision clocks, $8

Predictions of the movement of the sun, moon and
planets, 106-7, 131

Predictions from the Flight of Birds, see Niaoc Ch’ing
Chan

Pressure-head, 85, 87, 187 (1)

Printed books, 71

Printing, 124 (1), 167

block, 71, 197
invention of, 2

Procopius (sixth century A.p.), 97 (2), 185 (2)

Prognostication, 25 (10}, 107, 120 (2), 172

Proto-science, 71

Ptolemaic armillary sphere, 182, 188, 194

Ptolemaic theory, 178 (1)

Ptolemy (astronomer, ¢. A.D. 150),76 (2), 181,182,184

P’u-yang (town in Chekiang province), 159

Pump, 189

Puppet boat, 140

Puppet orchestra, 135 (6), 160 (1)

Puppet theatre, 111 (2)

Purple Mountain observatory,
Astronomical observatories

Purple Palace (north polar region), 72, 119 (1), 120 (2)

Nanking, see

Quadrant, 139, 191

‘Quarters’, see K'o

Questions about what is beyond the Passes, see
Ling Wai Tai Ta

Quicksilver, see Mercury

‘Quicksilver-holes’, 191

Rad, Christopher (German craftsman, ¢. A.D. 1685),
151

Radioactivity clocks, 195

Rain-making, 125

Ramelli, Agostino, 73

Ratchet, 45, $7-8, 111, 112

Record of Rites Compiled by Tai the Younger, see
Li Chi

Record of the Rites of Chou, see Chou Li

Records, keeping of, 2, 172

Records of the College of All Sages, see Chi Hsien
Chu Chi

Reduction-gearing clocks, 161, 212
Reflecting telescope, 153
Reform party, Sung period, 16 (1), 62 (3), 64 (1),
116, 117 (4), 118, 119
alliance with the Taoists, 124-6
‘Regulating” and ‘weighing’, terminological con-
fusion between, 87 (6)
Regulation
of the clepsydra, 93 (4), 185
of pressure-head, 87, 187 (1)
of the speed of flowing water, 135
of the time-keeping in Su Sung’s clock, $6
of the water level in the constant-level tank, 40 (3)
Regulation device, 197
first mention of, in Europe, 196
Reinaud, J. T., 93 (1)
Relief work, 119 (1)
Religion, 141, 143, 156 (1), 167
and technology, 148
Renaissance, ss, 113, 137, 138, 143, 146, 167, 177,
182, 183
Renaissance clocks, $1, 144
Renaudot, Eusebius, 93 (1)
Repeaters, 149
Reservoirs (in inflow clepsydras), 85—7
Reservoirs (in Su Sung’s clock)
intermediate, 42, 44
lower, 42, 44, 45
upper, 33, 40, 41, 44, 55, 132
Resonance (ying), philosophical conception of,
96 (6), 103 (1)
Revolts
An Lu-Shan’s rebellion, 75 (4)
of the Li tribe, 83
against the Sui dynasty, 74 (1)
Yiiwen Hua-Chi’s rebellion, 84
Rhineland, 197
Ricci, Matteo, 6 (3), 76 (1), 114, 136 (2), 137-9,
143 (4), 144, 145, 148, 154 ff., 165, 167, 168 (2),
169 (1)
Richard of Wallingford (c. 1350), 196
Ridwin al-S3’ati (c. A.D. 1168), 131 (2), 191
Right-angled triangles, 19
Rites Controversy, 149 (2)
Robertus Anglicus, 196, 214
Rock-crystal clocks, 152 (1), 156
Roman empire, 65, 202 (2), 212 (2)
Rome, 143
Rotation, differential rate of, 187, 188
Rotation of a wheel, problem of slowing down,
1, 196 (1)
Rotation of the heavens, see the Heavens
Rufus, W. C., 162
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Rulers
bamboo, 109
spherical, 63 (2)
Russia, 152 (3), 166
Rustic Talks in Eastern Ch'’i, see Ch’i Tung Yeh Yii

Sacrobosco, 196

Sailing carriages, 89 (1)

Salzburg anaphoric clock plate, 65, 80 (4), 186 (1)

Samguk Sagi (Historical Record of the Three (Korean)
Kingdoms, Silla, Pakche and Koguryd), 82 (5)

San Kuo (Three Kingdoms) period (a.p. 222-80),
94, 95, 97

San Kuo Chil (History of the Three Kingdoms),
97 (4), 111 (2)

Sand clocks, 141 (2), 147, 154 ff., 191, 212

Sagtyah, 73 (3)

Sarton, George, 168, 193

Sauvaget, J., 93 (1)

Scape-wheel, 8

Scaphe, 134 (4)

Schissler, Christopher (fl. ¢. 1580), 177 (1)

Scholars, 124, 127, 145

Schreck, Johann (Johannes Terrentius, Jesuit mis-
sionary scientist, A.D. 1576~1630), 65 (2), 145-6

Science, effect of the ecliptic character of Western
astronomy on the evolution of, 182

Science and magic, 125

Science Museum, London, 188

Scientific instruments, 148 (3), 214

Scientific Tracesin Olden Times, see Ko Chih Ku Wei

Scoop-holders, 33, 39, 42, 207

Scoop-wheel, 3, 90 (5), 145, 161, 186 (3)

Scoops, 49, 55-6, 85, 94, 111, 132, 139, 195, Fig. 73

Screw-presses, 197

Seasons, 17, 25, 39, 200

Secret Treasury, 18

Secretarial ladies, 171-2

Segmental arch bridges, 83 (7), 197

Seismograph, 100, 101, 207

Sejong (king of Korean Yi dynasty), 211

‘Self-revolving machine’, 191

‘Self-sounding bells’, 142, 143, 21X

Seven-Jewelled Illuminated Water-Clock, see lllumi-
nated Water-Clock of the Ta Ming Hall

Seven luminaries (the sun, the moon and five planets),
23, 24

degrees of motion of, 45

Shafting, in Su Sung’s clock, 48

Shang (kingdom), 68 (1), 90 (4), 168 (2), 201, 202

Shang Lu (c. A.D. 1476), 140

Shang Shu Ta Chuan (Great Commentary on the
Shang Shu chapters of the Historical Classic),
103 (2)

Shang Shu Wei K’ao Ling Yao (Apocryphal Treatise
on the Historical Classic; the Investigation of
the Mysterious Brightnesses), 25, 97 (1), 106

Shang Yu Chi (Making Friends with the Sages),
131 (4)

Shanghai, 154

Shangtu, 134 (2), 135 (6)

Shansi (province), 111 (1)

Shao (a fraction), 96 (10)

Shao-Hsing reign-period (A.D. 1131-62), 126, 127,
128

Shao O (Palace steward), 128

Shao-Shéng reign-period (a.p. 1094-7), 9, 11, 16 (1),
117, 119

Shao-Shéng I Hsiang Fa Yao (Shao-Shéng reign-
period Design for an Astronomical Clock), 11

Shaochow (in Kuangtung), 145

Shen Kua (A.D. 1030-94, astronomer, engineer
and high official), 17 (1), 61, 79 (1), 87 (2), 94,
114-15, 127, 131

Shen Tsung (Sung emperor, A.D. 1048-85), 7, 8,
16 (1), 62 (3), 115 (1)

Shen Yo (A.p. 441-513), 95

Shensi (province), 95, 111 (1), 200 (1)

Shih Chi (Historical Record), 85 (5)

Shih Ching (Book of Odes), 85 (s)

Shih-erh Yen Chai Sui Pi (Jottings from the Twelve
Inkstones Studio), 163

Shih-Lin Yen Yii (Informal Conversations of Yeh
Méng-T¢), 6, 7, 11

Shih Shen (astronomer, fourth century B.C.), 22,
63 (1), 181 {2)

Shih Té-Ch’u, see Shih Yuan-Chih

Shih Yuan-Chih, 12, 13, 130, 208 (6), 218

Ship-mills, 165 (3)

Shiratori Kurakichi, 60 (1)

Shou Shan Ko Ts’ung Shu (a collection of books), 14

Shu Ching (Historical Classic), 18 (1), 25, 61 (1)

Shu I-Chien (astronomer, c. A.D. 1049-53), 16 (4),
62, 63, 76 (2), 93~4, 127, 132

Shui tui (water-powered trip-hammer), 109

Shui Yiin Hun T’ien Chi Yao (Essentials of the
(Technique of) making Astronomical Apparatus
revolve by Water-Power), 11 (2)

Shun (legendary emperor), 18 (2), 25

Shun-Hua reign-period (A.D. 990—4), 69

Shun Ti (Liu Pao, Hou Han emperor, A.D. 116-45),
101 (1), 102

Shun Ti (Toghan Timur, Yuan emperor, A.D. 1320~
70), 60 (1), 140, 156

his clock, 140, 211

Shuo Fu (a collection of excerpts from books), 67

‘Shutting axles’, 41-2, Fig. 73

Sian, 95, 98, 200 (1)
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Siddhanta éiromapi (c. Ap. 1150), 183 (1), 188,
191
Sighting techniques, 180
Sighting-tube, 17 (3), 18, 23 (2), 24, 25, 45-6, 53,
62, 63, 64, 69, 70, 97, 98, 99, 105, 122, 131, 180,
209
ecliptically-mounted, 76, 77, 79, 105
Silk, 151
Silla, 82
Silversmiths, 123
the ‘Simplified Instrument’, 134, 137
the ‘Sing-song’ trade, 150 ff.
cffects on monumental clocks in seventeenth- and
cighteenth-century Europe, 151
Single-ring equatorial circle, 52, 53
Single-ring equinoctial colure circle, 53
Single-ring horizon circle, 52
Sinking Arrow (outflow) clepsydra, 25
Siphons, 33 (4), 44, 55, 87 (3), 89, 92, 93, 102, 130,
186, 189
Slanting wheel, 68
Slaviczek, Charles (Czech Jesuit, A.D. 1678-1735),
148 (6)
Snuff-boxes, 150
Sogdian calendars, 175-7
Solstice shadow measurements, 136
Solstices, 69, 120
summer, 203
winter, 6-7
Song lydng’s armillary clock, 161-3, 212, 213
South America, 162
South-pointing carriage, 18 (4), 95 (4), 111 (3)
South Pole, 24 (3)
Southern Sung (period), 12, 126 (2), 129
Spencer, Herbert, 129
Sphaera (of Sacrobosco), 196
Spherical geometry, 63 (2)
Spherical rulers, 63 (2)
Spherical trigonometry, see Trigonometry
Sphericity of the earth, 19 (8)
Spiral springs, 73
Spiritual Constitution of the Universe, see Ling
Hisien
Spitzbergen, 24 (3)
Split declination ring, 63
Split meridian ring, 69
Split-ring ecliptic circle, 53
Split-ring horizon circle, 31
Split-ring meridian circle, 52
Split-ring polar-mounted declination circle, 53
Split-ring solstitial colure circle, §3
Spring drive, 1, 142, 143, 161, 163
Springs, 73, 168 (4)
Square-pallet chain-pump, 73

Ssu Fén Calendar (A.D. 85), 78 (1)
Ssu K’u Ch'iian Shu (Complete Library of the Four
Categories), 10, 13
Ssu K’y Ch’iian Shu Tsung Mu T’i Yao {Analytical
Catalogue of the Complete Library of the Four
Categories), 10
Ssu Thien Chien, see Bureau of Astronomy and
Calendar
Ssuma Fa (Master Ssuma’s Art (of War)), 204
Ssuma Jang-Chii (general and politician, sixth
century B.C.), 85 (5)
Ssuma Kuang (scholar and historian, A.D. 1019-86),
16 (1), 62 (3), 158 (1)
Stadlin, Frangois Louis (A.D. 1658-1740), 148
Staff, Jacob’s (surveying instrument), 191
Standard Time Tower (Ting Shih T’ai), 165
Star catalogues, 101
Star co-ordinates, 63 (1)
Star Manual, see Hsing Ching
Star-maps, 1, 23 (2), 99, 130, 213
Star positions, 177
Stardials, 157, 214
Stars, 21, 22, 98, 120, 172
motions of, 82
polar distances of, 46
transits of, 96, 173
State astrology, 120 (2), 172
Staunton, Sir George T., 153
Steam-engine, $6 (2), 166
Steel, 8, 159 (5)
Steelyard (inflow) clepsydra, seec Clepsydras
Steelyards, ss, 87 (6), 92
Stereographic projection, 182
Stern-post rudder, 197 (2)
*Stimulus diffusion’, 198 (1)
‘Stop-watch’ clepsydra, see Clepsydras
‘Stopping tongue’ trip-lever, 56, 57 (2), Fig 73
Striking devices, 67, 121 (5), 129, 136, 154, 165, 166
in Chang Ssu-Hsiin’s clock, 70, 72
in the chiming clocks of the Jesuits, 142 ff.
in I-Hsing’s clock, 78
in the Nluminated Clock of the Ta Ming Hall,
1356
in a Korean demonstrational armillary sphere, 162
in Shun Ti’s clock, 140
in the steelyard clepsydra at Antioch, 88 (7)
in the striking water-clock at Gaza, 97 (2)
in Su Sung’s clock, 30-1, 34-8
in Tséng Nan-Chung’s striking clepsydra, 130-1
Studs permitting of taking readings by touch during
night observations, 62 (4)
Stumpf, Bernard Kilian (A.D. 1655-1720), Jesuit
director of the Astronomical Bureau), 139
Su Hsi (son of Su Sung), 127
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Su Shih, see Su Tung-P’o (poet)

Su Sung (astronomer, A.D. 1020~1I10I), 2-60, 89,
90 (5), 94, 98, 99, 100, 106, 107, 109, 113, 128,
129, 136 (2), 139, 142, 149, 150, ISI, 163, 164,
175, 203, 206, 208

Su Sung’s clock, 2-60, 64, 68, 70, 73, 80 (4), 123,
152, 160, 162, 192, 206-9

order for its construction, 8—¢

casting of the bronze parts, 9, 115, 116, 127 (4)

improvements in the clock mechanism, 52, 209

suggestions that it should be destroyed, 116-18,
124

removal to the north after the fall of K’ai-féng, 13,
59, 132

arrangements for constant flow in, 93, 94

possibilities of error in, 46 (3)

size of, 117 (3)

working models of, 206-7, Figs. 72-3

Su Tung-P’o (poet, A.D. 1036-1101), 12 (5), 117 (6)

Su Tzu-Jung, see Su Sung

Suan Wang Lun (Discourse on Net Calculations;
or, Discussion of Calculations on the (Universal)
Network; or, Mathematics of the Co-ordinate
Network), 100

Suchow, 123, 145

Sui (dynasty), 74 (1), 88 (2), 98

Sui Ch'u T’ang Shu Mu (Bibliography of the Sui
Ch’u Studio), 11

Sui Shu (History of the Sui Dynasty), 18, 21 (5),
24, 27 (2), 28, 31, 83, 89, 95, 96, 98, 99, 101,
10$, 106, 107

Sulaiman al-T3jir (Arab traveller), 60 (1), 93 (1)

Sump, 33, 39-40, 42, 45, 55, 132

Sun

declination of the, 20 (3)
motion of the, 63, 72, 82, 120
shadows, 19, 21, 45-6, 136

Mr Sun (Auxiliary Academician of the Lung-T’u
Pavilion), 130

Sun Chio (Ming scholar), 26 (2)

Sun Ch’o (A.D. 301-80), 87 (1)

The Sun-God’s [Astronomical] Treatise, see Siirya
Siddhanta

Sun Shéng, 97 (4)

Sundial, 1, 27 (5), 85 (5), 90, 93 (1), 97, 130-1, 155,
157, 163, 168, 183, 214

double-pin gnomon equatorial, 130
hemispherical, 134
horizontal, 154 (5)

Sung books, 163—4, 167

Sung capital, see K’ai-féng

Sung Ch’i (A.D. 998-1061), 74

Sung dynasty, 7, 11, 74, 87, 88, 89, 92, 124, 126, 132,
165, 175

Sung empire, 6
loss of the capital in A.D. 1126, 9, 11 (5), 13, 27 (1),

107, 132, 2II

Sung Lien (A.D. 1310-81), 134, 137, 140, 158, 161,
212

Sung people, 13, 123, 125

Sung Shih (History of the Sung Dynasty), 11, 13,
25 (2), 62, 68, 71, 90, 93 {5), 101, 10§, 114, IIS,
119, 121 (), 126, 127, 128, 132

Sung Shih Chi Shih Pén Mo (Complete Records of
the Sung Dynasty), 123

Sung Shu (History of the (Liu) Sung Dynasty), 95,
98, 109 (2)

Sunrise, 37, 38, 69, 120, 204

Sun’s shadow, 19, 21, 45-6, 136

Sunset, 37, 69, 120, 204

Supply Department, 119

Surveying, 19 (6)

Siirya Siddhanta (The Sun-God’s [Astronomical]
Treatise), 183, 191

Syen-Kui Ok-Hyng (astronomical clock), 162

Symbolic animals, 67-8, 82 (2), 135 (7)

Szechuan (province), 64 (1), 71, 124, 165 (3)

Ta Ching Hui Tien (Administrative Statutes of the
Ch’ing Dynasty), 87 (2)

Ta Ming Hall, 135, 136

Ta shil (‘greater meal’, at the end of the second
double-hour), 201

Ta ts’ai (‘greater assembly’, at the end of the first
double-hour), 201

Ta ts’ao (‘Big Drum beaten in Camp at Night’),
204

Ta-Yeh reign-period (A.n. 605-16), 84, 89, 98

Tablets reporting time, 93

Taccola, see Jacopo Mariano Taccola

Tai (‘waiting for the movement of ’), 36 (1)

T’ai-Ch’u calendar (104 B.C.), 63

T’ai-P’ing Hsing-Kuo reign-period (A.D. 976-83),
19, 71, 72, 132, 208, 209 (I)

T’ai-P’ing Kuang Chi (Miscellaneous Records
Collected in the T’ai-P’ing reign-period), 82

T’ai-P’ing Yii Lan (T°ai-P’ing reign-period Imperial
Encyclopaedia), 85, 95 (4), 97 (4), 98, 103 (2)

T’ai Shih Chii, see Bureau of Astronomy and
Calendar

Tai tan (‘ waiting for dawn’), 37 ff., 204 f.

T’ai Tsu (Ming emperor, A.D. 1328-99), 156

T’ai Tsu (Sung emperor, A.D. 927-76), 90 (2)

T’ai Tsung (Chao Ching, Sung emperor, A.D. 939-
97), 19, 68, 69 (2), 71, 90 (2)

T’ai Tsung (Li Shih-Min, T’ang emperor, A.D. 597-
649), 74 (1), 75

T’ai Wei Yuan (group of constellations), 120 (2)
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T’ai-Yuan reign-period (A.D. 376-96), 108

Tailors, 123

Taisnierus, Johannes (c. A.D. 1579), 195 (I)

Tala tree, 189

Talks about Bygone Things beside the Winding
Wei (River in Honan), see Ch'ii Wei Chiu Wén

Tan ming (‘first light’), 204

Tan-t'u (town on the Yangtse river; modern
Chen-chiang), 10

Tan-yang (town and lake south of Nanking), 83

Tanaka Hisashige (Japanese clock-maker, mid-
nineteenth century), 153 (7)

T’ang dynasty, 8, 19, 61, 62, 67, 71, 74 (1), 88, 89,
93, 101, 104, 105, 107, 121, 166, 170, 175, 201,
203, 211

T’ang Hui Yao (T’ang Institutions), 75 (1)

Tantrism, 76 (1)

Tao, 78

Tao-Chéng (Buddhist monk, fl. A.D. 692), 82

T’ao Hung-Ching (Taoist physician, alchemist and
pharmaceutical naturalist, A.D. 452-536), 85,
95, 112

T’ao Ku (between A.D. 902 and A.D. 970), 67

Tao Kuan (Taoist cathedral), 125

Tao Tsang (Taoist Patrology), 8, 125

Taoist church, 125

Taoist horologists, 118-19

Taoist Patrology, see Tao Tsang

Taoist priests, 74 (1), 123

Taoists, and Taoism, 70 (5), 78 (4), 119 (3), 120 (1),
121 (2), 124-6, 129

Taximeter, 111, 186

Taylor, E. G.R,, 194

Tea, 151

Technical terms, 2-3, 17, $6, 70, 74, 78 (3), 88 (4),
92 (1), 92 (9), 96 (6), 96 (10), 98, 103~4, 206-10,
Fig. 73

difficulty of interpretation of, 68

Technicians, 128

Technology and ethics, 156

Technology and religion, 148

Teeth of gear-wheels, see Gear-teeth

Telescope, 53, 134 (3), 153, 157, 165 (5)

Temperature, measurement of, 128

Temples, 155 (1)

Téng Yii-Han, see Schreck, Johann

Terminology, see Technical terms

Terra-cotta figurines, 200 (1)

Terrentius, Johannes, see Shreck, Johann

Terrestrial globe, 138, 153, 162, 163, 213

Textile production, 83 (7)

Thébault, Gilles (Jesuit lay brother), 149-50

Theodosius (emperor), 74 (1)

‘Thousand-Buddha Caves’, 135 (4)

the Three Dynasties, 90

the Three Luminaries (sun, moon and stars), 24

Three Notebooks from the Tea-Perfume Arbour,
see Ch’a Hsiang Shih San Ch’ao

T’ien héng (upper balancing lever), 55, 206 (4), 207,
210

T’ien ho (upper channel), 92, 210; see also upper flume

T’ien I Shuo Yao (Essential Details of Astronomical
Instruments), 85 (3)

T’ien lun (technical term), 70 (6)

T’ien Shih Yuan (group of constellations), 120 (2)

T’ien Ti Yin Yang Ta Lo Fu (Poetical Essay on
the Supreme Joy), 171

T’ien Wén Shu (Treatise on Astronomy), 115 (4)

T’ien Wén Yuan, see Astronomical Department of
the Han-Lin Academy

Tientsin, 134, 153

Tiger robots, 141

Time, alleged Chinese lack of preoccupation with,
168 (1)

Time-keeping by the burning of sticks or trails of
incense, 155 (1)

Time-keeping gear-wheel, 33, 34, 36, 49, 54, 132

Time-keeping methods, 113, 155, 170

Time-keeping properties of early astronomical
globes, 81

Time-keeping shaft, 33, 34, 44, 49, 52

Time-keeping wheels, 30-1, 33, 34, 40, 44

Time-reporting devices, s1, 67, 78, 97 (2), 162

Timocharis (beginning of the third century B.C.),
181 (2)

Ting Shih-Jen (official of the Bureau of Astronomy
and Calendar, ¢. A.D. 1133), 126, 127 (1)

Tipping (of a bucket), 186, 188, 190

Toghan Timur, sce Shun Ti (Togan Timur, emperor
of the Yuan dynasty)

Toktaga (T°0-T’0), 62, 68, 71, 90, 105, 114, 119,
126, 131, 132

Toledan Tables (A.p. 1087), 182, 192~3

Tombs of Warring States period, 111 (1)

Topography of the West Lake at Hangchow, see
Hsi Hu Chih

Torquetum, 134 (3), 137, 138

Tortoise and cloud column, see Cloud-and-tortoise
column

Torture, 155

Trade, 150 ff.

Transmission-shaft

in Chang Ssu-Hsiin’s clock, 72
in Su Sung’s clock, 40, 44, 47, 49, $2-5

Treatise on Astronomy, see T’ien Wén Shu

Trechsler (or Treffler), Christopher, 1512

Trechsler (or Treffler), Johann Philipp, 151 (3)

Trefz, J. E.,, 74
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Tribal peoples
Ch’itan (Liao) Tartars, 6-8, 69 (2), 70 ()
Hunnish barbarians, 94-5, 101 (1)
Jurchen (Chin) Tartars, 7, 13, 107, 116, 118, 119 (3),
122-3, 125, 126 {2), 130, 177
Li tribe, 83
Liao-tung people, 84
Turkic barbarians, 94-5
Tribunal, see Bureau of Astronomy. ..
Tribute, 123, 124
Trigault, Nicholas (Jesuit missionary, A.D. 1577-
1628), 138 (3), 155, 156, 167
Trigonometry, spherical, 108, 136
Trip-hammer, 104, 109, 111
water-power, 129
Trip-lever, 3, 33, 39, 42, 44, 186, Fig. 73
Trip-lugs, 34, 37, 38, 44, 81, 90 (5), 94, 103, 104,
III, 112
‘Triton’ Indiaman, 152
‘Triumph of the Sciences’, 148 (2)
Tropic of Capricorn, 64
Ts’ai Ching (high official, A.D. 1046-1126), 118, 123,
124, 12§
Ts’ai Pien (Minister of State, A.D. 1054~1112), 117,
123
Ts’ai Yung (aA.D. 133-92), 106
Ts¢ lun (technical term), 70 (7)
Tséng Min-Chan, sce Tséng Nan-Chung
Tséng Min-Hsing (fl. A.p. 1160-85), 130
Tséng Nan-Chung (. A.p. 1119-50), 112, 129-31
Tsianghung, see Chang Héng
Tso Chuan (Master Tsoch’iu’s Enlargement of the
Spring and Autumn Annals), 201
Tso Ssu (poet, third century A.D.), 56 (2)
Ts’ui Tzu-Yii, 100
Ts'ui Yu-Chih (Korean official and engineer, ¢. A.D.
1657), 162
T’u Ching Pén Ts ao, see Pén Ts’ao T’u Ching
Tu Hsing Tsa Chih (Miscellaneous Records of the
Lone Watcher), 130
T'u Shu Chi Ch’éng (Imperial Encyclopaedia, A.D.
1726), 199 (1)
Tu Shu Min Ch'iu Chi (On the Study of Old Books
and their Meanings), 12
Tuan Chieh-Chi (Assistant in the Bureau of
Astronomy and Calendar), 21
Tung T’ien Ch’ing Lu (Clarifications of Strange
Things), 67
Tung T’ing-Ch’in (official), 145
Tung Tso-Pin, 201, 202 (2)
Tunhuang, 135 (4)
Turkic barbarians, see Tribal peoples
‘Twelve (Double-) Hour Plate’, 68

Tymme, Thomas (A.D. 1612), 195 (1)

Tzu (‘style’ or public name), s, 10 (3)

Tzu Kung, see Purple Palace

Tzu ming chung (self-sounding bell, i.e. mechanical
clock), 27 (5), 165, 211

Tzu Ming Chung Piao T’u Fa (Illustrated Account
of the Manufacture of Clocks), 154, 213

Tzu Wei Yuan, see Purple Palace

Tz’u Yuan (encyclopaedia), 163, 164

Unequal hours, 45 (1), 165 (6), 168, 185, 201,
202 (1), 203

United Nations, 145

An Unofficial History (of the Emperor born in the)
kéng-shen Year, see Kéng Shen Wai Shih

Upper balancing lever (in Su Sung’s clock), see
Balancing levers

Upper flume (in Su Sung’s clock), 31, 40, 424, §5,
92 (1), 210

Upper locks, 33, 42, 44, 45, 57, 207, Fig. 73

Upper (anti-recoil) ratchet pin, 72

‘Upper stop’, 44, 45, 57, Fig. 73

‘Upper stopping device’, 33, 72, Fig. 73

Urns of bronze or iron, 124

de Ventavon, Jean Mathieu (Jesuit, A.n. 1733-87),

150
Venus, daytime appearance of, 119 (1), 124
Veranzio, Fausto (seventeenth century A.D.),
65 (2)

Verbiest, Ferdinand (Jesuit missionary, astronomer
and mathematician, A.p. 1623-88), 138-9,
148 (2)

Verge-and-foliot escapement, 1, 113, 140, 145, 146,
147, 168 (4), 170, 202 (1), 212

*Verification of the Armillary Clock by the Right-
Angled Triangle Method’, 20

Vertical transmission-shaft, see Transmission-shaft

‘Vitruvian®’ mill-wheel, 109

Vitruvius, 64, 65, 121 (4), 184, 186 (3)

Vosges (mountains), fragments of anaphoric clock
plates found in, 186 (1)

Wagons, 89 (1)

‘Waiting for dawn’, 37, 38, 204, 205

“Walled regions’ of the heavens, 120

the Wan-li emperor, 144, 145

Mr Wang, 119, 125

Mr Wang’s Lotus Clepsydra, 91

Wang An-Li (Han-Lin Academician, A.D. 1034~
95), 115

‘Wang An-Shih (reforming minister of State, A.p.
1021-86), 5, 16 (1), 62 (3), 117 (4), 124
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Wang Chéng (scholar and engineer, A.D. 1571-
1644), 65 (2), 146, 147, 212

‘Wang Chih~-Ch’un (scholar and official, ¢. A.D. 1885),
166

Wang Chiin (fl. ¢. A.p. 1885), 163

Wang Ch'ung (sceptical philosopher, A.p. 27-97),
103 (2), 121 (4)

Wang Fan (official and aide-de-camp of the
emperor, third century A.p.), 17, 23 (1), 24, 63,
80 (2), 95, 98, 99, 109

Wang Fu (Sung archaeologist, d. A.D. 1126), 77 (2),
118 ff,, 125, 126, 163, 213

Wang Jen-Chiin, 164~5s, 166

‘Wang Kuei (fl. A.D. 1082), 90 (2)

Wang Lao-Chih (Taoist, ¢. A.D. 1112), 125

Wang Mang (Hsin emperor, 33 B.C.—A.D. 23), 200

Wang P’an (c. A.D. 1539-1600), 142, 143

Wang P’u (clepsydra expert, ¢. A.D. 1135), 40 (3),
88 (4), 91, 210

‘Wang Shih-Chén (poet and official, A.D. 1634~1711),
165§

Wang Shih-Chi (general, c. A.D. 587), 83

Wang Tan (A.p. 1016), 90 (2)

Wang Tséng, 119 (4)

Wang Tzu-Hst (Taoist), 125, 126

Wang Ying-Lin (encyclopaedist, A.p. 1223-96), 25,
68, 71, 74, 79, 89, 90, 96, 102, 126, 127 (1), 163,
164, 201, 203

Wang Yuan-Chih (Professor at the Public College
of Shou-chow), 20

Wang Yung (governor of Ling-Nan, c. A.D. 587),
83

War-flail, 56 (2)

Warring States period (fourth century B.c.), 111
(r)

‘Wars, with the Ch’i-tan (Liao) Tartars, 69 (2)

Watches, $8, 145, 149, 150, 163, 165

‘Water Box, 92

Water—clock, see Clepsydra

‘Water-driven Spherical Bird’s-Eye-View Map of
the Heavens’, 22, 78

Water-Level Base, 17, 45, 47, 132

Water-level regulating device, 40 (3)

Water-level tank, 41

Water-levels, 70

Water-mill, 104

Water-power, 11, 17, 20, 21, 22, 24, 25, 72, 80,
83, 84, 95, 96, 98 (1), 100, 104, 10$, 107, 128,
129, 132, 136, 139, 140, 162, 166, 19<

‘Water-power circuit (in Su Sung’s clock), 55, 92 (1)

‘Water-powered Celestial Map (or Clock)’, 22

Water-raising device, 189

‘Water storage tanks, 48

‘Water-wheel, 2, 19 (1), 80 (4), 81, 94, 112, 121 (3),
147, 156, 189, 197
horizontal, 104, 109
vertical, 109
in Bodleian MS. illumination, 195, 215, 215 (2)
in I-Hsing’s armillary sphere, 77
in Islamic clepsydras, 188
in al-Jazari’s mechanisms, 190
in Liang Ling-Tsan’s armillary sphere, 80
in Su Sung’s clock, 3, 4, 117, 206-8, Figs. 72-3
‘Water-wheel clepsydra, see Clepsydras
‘Water-wheel linkwork escapement, $8-9, 73, 136,
139, 170, 175, 196; see also 206-7, 214
Weavers, 123
‘Weft’ Classics, 25 (10)
Wei (technical term), 69 (10)
Wei Chéng (a.p. $81-643), 83, 89, 95, 96, 101
‘Wei Han-Chin (thaumaturgist, A.D. 1104), 124
Wei Shu (c. A.D. 750), 79, 107
‘Weighbridge and stopping-lever system, 3, 55, 56,
94, 112~13, 206-7, Fig. 73
‘Weighing’ and ‘regulating’, terminological con-
fusion between, 87 (6)
‘Weight adjustment in time-keeping, 56
Weight-drive, 1, 113, 142, 146, 147, 161, 162, 168 (3),
170, 191, 192, 196, 197, 214-15
Wén Hsiian (General Anthology of Prose and Verse),
56 (2), 101, 102, 108 (4)
Wén Ming Hall (later the Wén Té& Hall), 19, 64,
71, 73, 92, 97
Weén Ti (Ch’en emperor, A.D. 522-66), 199 (1)
Weén Ti (Liu Sung emperor, A.D. 407-53), 96 (2)
Wén Yen Commentary (of the I Ching), 26 (4)
‘Western Chin dynasty (A.D. 265-317), 95
‘Wheel Clepsydra’, 146
‘Wheel for Reporting the Twelve (Double-) Hours’,
82
Wheel-clock, 147
Wheel-lock, 73
‘Wheels-and-bells’ instrument, 157
Wheels for jacks, see Jack-work wheels
‘Wiedemann & Hauser, 112, 152, 188, 192
Wilkins, John (A.D. 1648), 193 (4)
Wilkinson, L., 188
Wind-organ, 165 (s)
‘Wind-wheel, 152 (3)
Windmill, 111
‘Winter solstice, 6—7
Women, attending upon the emperor, 171
Woodcroft, B., 111
‘Wooden clocks, 121 (3)
Wooden pilot models of armillary clocksand spheres,
21, 114, 115, 127 (8)
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‘Wu (State), 17, 94, 97

Wu Chao, see Wu Hou (empress)

Wu Chao-Su (fl. A.p. 950-85), 70

Wu Ch’éng Hall, 22, 61, 78

Wu Ching Tsung Yao (Collection of the most impor-
tant Military Techniques), 56 (2)

‘Wu Hou (T’ang empress, A.D. 625-705), 82 (1)

‘Wu Hsien (astronomer, fourth century B.C.), 22

‘Wu-hsing (town in Chiangsu province), 12

Wu Lun Sha Lou Ming Hsii (Essay on an Inscription
for a Five-Wheeled Sand Clock), 158

Wu Tai ((Five Dynasties) period), 93

Wu Ti (Liang emperor, A.D. 464~549), 199 (1)

Wu Ti (Liu Sung emperor, A.D. 356-422), 95

‘Wu Tsé T’ien, see Wu Hou (empress)

Yabuuchi Kiyoshi, 156

Yang Chia (c. A.D. 1155), 88 (4), 91, 210 (4)

Yang Chien, see Kao Tsu (Sui emperor)

Yang Chiung (a.p. 676), 74

Yang Hsiung (naturalist and philologist, 53 B.C.~
A.D. 18), 129

Yang Kuang, see Yang Ti (emperor)

Yang Kuei Fei {concubine of Hsiian Tsung), 75 (4)

Yang Ti (Sui emperor, A.D. §80-618), 84, 89

Yang Yiin-I (Chin Minister of Ceremonies, ¢. A.D.
1217), 133

Yangtse river, 95

Yao (legendary emperor), 18 (1), 62

Yao Ch’ung (Imperial Astronomical Counsellor, fl.
A.D. 92), 63

Yeh Méng-Té (author, A.p. 1077-1148), 6, 7, 1T

Yeh pang (midnight), 204

Yellow River, 133, 134

Yen (perhaps modern Peking), 132, 134

Yen-Hsi reign-period (A.D. 158-66), 63, 101

Yen K’o-Chiin (A.D. 1762-1843), 102

Yen-Kuang reign-period (A.D. 122-5), 63 (4), 101 (1)

Yen-P’ing reign-period (A.D. 106), 63 (4)

the Yin and the Yang, 69, 71, 171

Yin Ch’ing (Bureau of Works Foreman), 21

Yin K’uei (clepsydra expert, fl. c. A.D. 540), 87 (2),
87 (6)

Ying (‘resonance’), 96 (6), 103 (1)

Ying Tsung (Sung emperor, A.D. 1032-67), §, 90 (2)

Ying-Yang Gate, 114

Yii Hai encyclopaedia, 60 (1), 62 (2), 62 (4), 68, 70,
71, 74, 79, 89, 90, 95 (4), 96, 102, 126, 127

Yii Hant Shan Fang Chi I Shu, 102, 105

Yii héng (astronomical instrument), 18 (2), 61 (1), 122

Yii Hsi (astronomer, fl. A.D. 307-38), 10§, 177

Yu Mou (bibliophile, A.D. 1127-94), 11

Yii Shu (chapters of the Historical Classic), 25

Yii T’ai-Ku (Director of Astronomical Observa-
tions (Western Region) of the Bureau of Astro-
nomy and Calendar), 20

Yii T'ang-Ch’en (student), 21

Yii Yuan (calendar expert, c. A.D. 1049), 63, 94

Yii Yieh (philological scholar, A.p. 1821-1907), 166,
169

Mr Yuan, 72

Yuan (Mongol) dynasty, 134, 139, 156

Yuan Chéng-Kung, sce Yuan Wei-Chi

Yuan-Chia reign-period (A.D. 424-53), 18, 96, 97,
98

Yuan Chien Lei Han (The Deep Mirror of Classified
Knowledge; encyclopaedia), 88 (7)

Yuan-Féng reign-period (a.n. 1078-85), 6, 20 (4),
36, 115, 208

Yuan-Ho reign-period (a.D. 806-20), 67

Yuan hsiang (possibly a celestial globe), 125

Yuan palaces, 140-1

Yuan Shih (History of the Yuan Dynasty), 134, 135,
136, 137, 138, 140, 158

Yuan Tsan-Shan (fl. A.D. 979), 73

Yuan Wei-Chi (Director of Astronomical Observa-
tions (Northern Region)), 7, 11, 21, 127 (8)

Yuan-Yu (reign-period, A.D. 1086-93), 7, II, 16,
21, 9o (s), 115, 116, 117, 127, 131, 206, 208,
209 (1)

Yuan-Yu Armillary Clock, 115

Yiieh (region), 83

Yiieh Ling (Monthly Ordinances), 26, 203

Yung An Palace, 108

the Yung-Chéng emperor (1677-1735), 172 (1)

Yung-chi (in Shansi), 111 (1)

Yung-Lo Ta Tien (Great Encyclopaedia of the
Yung-Lo reign-period), 10

Yiiwen Hua-Chi, 84

Yiiwén K’ai (engineer and architect, A.D. §55-612),
89, 93 (1)

Yii (semi-legendary emperor, the Great Engineer), Zodiac, 64
124 signs of the, 135 (6), 160 (1), 200
Yii-Chang, see Chiangsi province Zoology, 8
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