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Reference: The Genius of China, (1986, by Robert Temple), a short summary of Dr. Joseph Needham's multi-
volume work (Science and Civilization in China, 1954-2016), where it has been calculated that at least 60%
of Western "inventions" and "discoveries" were taken from the Chinese. The actual number of "Chinese
first" innovations climbs into the many thousands, as reflected in Needham's massive collection containing
over 22 million words and expanding, as archival documents and books are continuing to be translated. /

SET : PEMRF (198645, fEZ Robert Temple) , 7E Joseph Needham B+ (FE29%%
HIBBIERHE (PEOREEH, 1954FE20164F) #, LHEFFELFH60%
P % B8 Fir' 2 IR H P E, FEUL " FERE — X
LEHEERHEFIHT, RBEFLIBHIXEWEF, RPLER200TF, RIEFEIHRBELERZHF

Note: round numbers like (200) and 2000 mean 2nd century BC and 20th century AD, respectively. The list of innovations is from
earliest to latest, in each category. Categories are listed in alphabetical order. /

ERE a0 (200) Fn20005 3 5057 BlIRR A TTRI2 LRI R TT201 48, BIEFIRICIFTRYERBMNEESHIF. B PIERITFRHEF,

Chinese Western Lag Time -
Category / #3S Invention-Discovery / & B5-& I} Century - Year /| Century - Year /|Years / # J5 B4 HH
PEML-F | BLHE-F o
Stone plows, Mesopotamia / A%, FERE AR KL (4500) (3000) 1,500
Row cultivation of crops and intensive hoeing /
RE (Y AR SRR (600) 1600 2,200
Cast iron plow / $5%k%Y (600) 1600 2,200
Efficient horse harness - trace / FZUH S B - 1258 (400) 100 500
Efficient horse harness - collar / F2HI S E - It (300) 700 1,000
Fully "modern", curved, moldboard plow /
Agriculture / TR\ "I 1—{;“1 b2 ith AL B F (300) e Lo
Rotary winnowing fan / e S E (200) 1800 2,000




Multi-tube ("modern") seed drill /
ST T — 18 Rk 2 (200) 1600 1,800
Swan-necked hoe with interchangeable blades /
RISz e] BT A (100) 1600 e
Animal drawn hoes = "modern" harrow / & /74 200 1600 1 400
=P '
Recognition of sunspots as solar phenomena, Kang
Te / BAIHUKI BT 2 KIBIED &) oo 2
Sky catalogues, Greece / 23, #ilid (400) (200) 200
Raised relief maps, Ma Yuan / [H{/hHitl&], J5iE 100 1400 1,300
Quantitative cartography, by Chang Heng / 200 1500 1300
Astronomy & Cartography / K3C Fn #i[E% Hhlel £, s '
Discovery of solar wind / “KBHX A% IR 600 2000 1,400
”Mercator” map projection / "S-+ " HI[ElIx R 1000 1600 600
Mounted equatorial astronomical instruments,
copied by Tycho Brahe / 1300 1600 300
LAEIRE KN RS, BT A Ak
Lacquer - the first plastic / ®AEF0ZES - 5 — PNIEE} (1300) 1900 3,200
Strong beer (sake) / KB (1100) NEVER / B4 | NEVER / @4
Petroleum and natural gas as fuel /
AT R A (400) 1900 &0
Paper / &K (200) 1200 1,400
Wheelbarrow / %t % (100) 1200 1,300
Sliding calipers / {Fz)zUN1E=s (100) 1600 1,700
Magic lantern / =57 200 2000 1,800
Fishing reel / /&3¢ 300 1700 1,400
Stirrup / 5% 300 600 300
Porcelain / F# 300 2000 1,700
Domestic & Industrial Technology / HEEFI TR |Biological pest control / AE¥BhT5 300 1900 1,600
Umbrella / Mi<E 400 1600 1,200
Matches / k4E 577 1577 1,000
Chess / G 600 1100 500
Brandy and whisky / = %8EE IR 700 1200 500
Mechanical clock / %5/ BT R 4t 725 1310 585
Printing - block / FlJill 800 1500 700
Printing - movable type / {&5-Fll 1045 1445 400
Playing cards / #F/ 5 900 1400 500
Paper money / (K% 900 1750 850




Permanent lamps / BT 900 NEVER / 24 | NEVER / BA&
Spinning wheel / %t 1100 1300 200
Spouting bowls and standing waves / o
. . = NEVER / B4
BRI K (500) NEVER /A / =
Cast iron / % (400) 1300 1,700
Double acting piston - air / 225 FH BUE FH1E 9 (400) 1500 1,900
Double acting piston - liquid / #& {4 FHBUE FHE 28 (400) 1700 2,100
Malleable iron / FIHZAYEL (300) 1300 1,600
Crank handle / #if#2F (200) 900 1,100
Gimbeals or "Cardan suspension" / “EIR, HREZE (200) 900 1,100
Manufacture of steel from cast iron /
. . 200 1800 2,000
5 A (2%0)
Deep drilling for natural gas /
. e e 100 1800 1,900
Engineering | TR BABRRERARRS 1o0)

& 5 Belt drive = drive belt / 5 &) (100) 1700 1,300
Water power / 7KEE 100 1300 1,200
Chain pump / %2R (B 5 5 lE M) 100 1500 1,400
Suspension bridge / M7 100 1900 1,800
First cybernetic machine / 15/ °] EefZHL45 300 1900 1,600
Essentials of steam engine / Z&7AHLAYFHEAHL 500 1700 1,200
Magic mirrors / 1% G4 500 2000 1,500
"Siemen's" steel process / "Va [ ] F AN (iAK) 500 1800 1,300
Segmental arch bridge / NEGERABIHAF (HEAF) 610 1110 500
Chain drive / FIHBEERE RN HRVER 976 1776 800
Underwater salvage operations /

. 1100 1900 800
TR TP AL IR LR
First compass / & —/NERI & (400) 1100 1,500
Dial and pointer devices / %8 518 %t 300 1500 1,200
Magnetism / &k Magnf’uc deillnatlon of the Earth's magnetic field / 900 1500 600
R RIRE DR =
Magnetic remanence and induction / FfF1J3 M 1100 1700 600
Decimal system / /NGRS (1400) 900 2,300
A place for zero / FHIJHIL (400) 1000 1,400
Negative numbers / 712§ (200) 1500 1,700
Extraction of higher roots and solutions of higher (100) 500 600

numerical equations / £ KB A AR




Decimal fractions / DA HIEENERI B £ (100) 1500 1,600
Solving cube roots with fractions, Lagrange /
e e 1 1 1,
FH 53 B = IR (100) 800 700
Mathematics / %22 Using algebra in geometry, Fibonacci / JL{A HF AL 300 1300 1,000
A refined value of pi, Liu Hui / Pity¥;5¢R{E, xI/{k 300 1500 1,200
Solving cube roots with decimals, Liu Hui vs. Horner
e — 300 1900 1,600
/ /B = RAR
Solving cubic equations, Wang Xiaoteng vs. Scipione
del Ferro / fif =k FZ 700 1500 500
"Pascal's" triangle of binomial coefficients, Liu Juxi /
S g i | i 1100 1527 427
"R I I, K
Equations higher than cubes, Qin Jiushao /
Sl LR =L 1300 1600 300
Acupuncture / % (1500) 2000 3,500
Circulation of the blood / L& IR (600) 1200 1,800
Circadian rhythms in human body / ANAA BT (200) 1950 2,150
Science of endrocrinology / PN/ s 5 (200) 1900 2,100
Deficiency diseases (like goiter) / & 7=k Z 8 300 1900 1,600
Medicine & Health / &R Diabetes discovered by urine analysis / i o0 o
M PRI = TR BB '
Use of thyroid hormone, Dr. Chen Chuan /
N 700 1950 1,250
HLAR BRGR BOfE H, PRIE L
Immunology - innoculation (smallpox) /
R . 1000 1800 800
PR T P o P (RAE)
Geo-botanical prospecting / fEi#i £ (500) 1600 2,100
First Law of Motion (Mohist School) /
= e g o 400 900 1,300
BB — s (BT &)
Hexagonal structure of snowflakes / EEH)JLITEZS 200 2000 1,800
Physical Sciences / H#5FH%# Seismograph, Chang Heng / #izh{Y 130 1530 1,400
Spontaneous combustion / 7%= H X 200 1700 1,500
"Modern" geology, James Hutton was ridiculed /
VIR R 200 1785 1,585
Phosphorescent paint / & & Ejift 1000 1750 750
Large tuned bell / K% 4 (600) 1900 2,500
- UNKNOWN / | UNKNOWN /
Tuned drums / %% (200) ey ey




Hermetically sealed research laboratories /

R R (100) 1900 2,000
Sound & Music/ F BT & First understanding of musical timbre /
MR BB T 500 1900 1,600
Equal temperament in music, Zhu Zaiyu -
completely revolutionized European music /
N ERP TR, Sl - Rl 1554 1654 >0
MESE KR F R
Kite (military, messages, fishing, music) /
R (S EE bl EE (40) 1550 2000
Manned flight with kites / # AX % (400) 1250 1,650
First relief maps / 25— HJPZ[E] (300) 1300 1,600
First contour transport canal / & —3a{i] (RIE) (300) 1600 1,900
Working parachute / [ ¥4 (200) 1800 2,000
Miniature hot air balloon / i # STk (200) 1200 1,400
Rudder / fi#E 100 1200 1,100
Balanced Rudder / “Effife 100 1900 1,800
Masts and sailing - batten sails & staggered masts / 4 4
P e &AL S S AT 200 NEVER / B | NEVER /&4
. . NN Masts and sailing - multiple masts & fore + aft rigs /
T Expl 3 X . ,

ransportation & Exploration /SEMARR i ki 2 s T s S+ RO T 20 140 1200

Masts and sailing - watertight compartments in ships
six 1,7
/ HaAFFofia iL-fo A K 2% i 200 1900 00
Masts and sailing - leeboards / ¥aFTFiiiL- T XUAR 800 1600 800
Helicopter rotor & the propellor /
TR &I 00 1909 10
Paddle wheel boat (90m long, 800 soldiers) /
H{eEefn (|K90K, 800+ k%) >0 1500 1,009
Land sailing / BEHIATT 550 1600 1,050
Canal pound lock, Qiao Weiyue /
‘ v R 4 1384 400
SR A TR TR0, TF0 % 08
Fenestrated rudder / JTfL#t 1300 2000 700
Chemical warfare: poison gas, smoke bombs and tear
PR a i s 4 1 2,300

gas / ILEHE : S, M, MEHI (400) 200 °
Crossbow, Mr. Qin, with metal trigger /
15, Kk, BRRMED (200 0 200
Gunpowder / k%5 900 1200 300
Flame thrower / ‘KIaHEH 45 1000 2000 1,000




Flares and fireworks / 15 =58 F04HE X 1000 1250 250
Soft bombs and grenades / %R 5% K055 1000 1400 400
Gunpowder loaded arrows / KZ52EFT 1000 1550 550
Repeating crossbow / EH+F 5 1100 1700 600
Warfare / k8% Rocket / ‘K Fi . 1100 1300 200
Guns, cannons and mortars - fire lance / 1120 1570 450
e, KIE, Bifte-kie
Metal cased bombs / 4> J& £ 1)/ 58 1221 1467 246
Land mines / HiF5 1277 1403 126
Guns, cannons and mortars - true gun /
6, At S-S 1250 1% >
Venturi principle / 3C i B B 1300 1800 500
Repeating guns / E%& 6 1300 1600 300
Winged rocket (WWII V2) / & X 7§ (ZAXETHA) 1400 2000 600
Sea mines / /K& 1400 1600 200
Multi-staged rockets / 2% 2B K 7 1400 2000 600
Average lag time in years, China innovating before the West / ‘E¥J 2 it jRIZE (£F) 243 1489 1’231

Edited by / #w%8: Jeff J. Brown.

Translated by: G11 students and G12 Julia Chao / #1¥ : + —f £}Julia Chao il Tiffany Fass“ ¥ /y+—FERF 4.




