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CHINA'S CENTIJRTES OF CONTRIBI}TTONS
10

I{ORLD SC IENC-E-AID TECHNOIOGY

fn thte leeue FAR EA^ST RErcR?m brlngs to the
attentlon of lts readers the long mle of Chlna as a
contrlbutor to rorld cIvI1lzatlon. Here ls a people
rho rere elvlllzed and strong long before the Chrlstlan
era and xho today are ln the foref:ront of modem c1vll-
lzatlon, stlU etrong a.nd creatlve.

The flrst part of thla lssue le a revlcw of Dr
Joseph Needhanre "THE GRAND TIIRATIONT SCfB,ICE AND SOC-
IETY IN EA.ST AND UESIT" The t1tle of the book xlII
cause nany to look ln thelr dlctlonarles. Dr Needhan
rrltes, "1854 sar the flrst use of the roratl.t(tttratlon)
"derlved undoubtcdly fnon the Ftench rtltrer 

' an aasay-
lst'g te:m used nuch earllcr for the degree of Purlty
of gold ln aIIoys." (paee 12)

But let no one be held off fnon readlng thle ex-
cltlngly lnformatlve book by lts dlfflcult t1tle. (Dr
Needhau, In all hie rrrlt1ngsr seens alnays to have a
slde-lnterest In ed.ucatlng hls readers by h1s uae of
rlch but unfa^urll!-a,r rord.s t ) . He clarlflee the nea^nlng
of the rrolrll 'lle a're alraye trylng to fIx d.ateg......fD
euch a rray one can 'tltrate' the great clv111zat1on8,
agalnet one another, to flnct out and gtve cred.lt yhers
crodlt la d.uca and. so aleo, It seoe, one nwt analyzc
the varlous congtltuents, eoc1a1 or lntellcctual, oftre
great clvlllzatlone, to see why one eonblnatlon eould'
far excel ln nedleval tlnes rhlle another could.etah up
leter on and brtng noderrr sclence ltsclf lnto eclstencc.
....Hence the t1tle of thls book of Peporsr lectures
and eesayon, fro! 1951 to 1966. (page 12)

Also lncludted In thlg lssue ls a nePrtnt of e. L9fi
lseue of FAR EASIT RErcEfffir 'Chlna 'Unclv-!'llzedr?-l'1111-
enntuns of Achlevclent and. ContrLbutlon to the lestr by
Uard Rugeell.
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Joeeph Ncedha,m

-

A Revl.cr

Dr l{eedhanta preaentatlon focuees on tro qreatlonal
t) "fny dtd, nodern selencg take lts rneteorlc r.!.se only
ln the Ueet at the ttno of Gallleo?n anrl Z)rtfry nasllt
that betreen the second centur5r,B Cand the slrcUaenthAD
East Aslan culture nas nuch none efflclent ttnn theEr-
opean In applylng hnnan knorilEFge of ilature to useful
purlnees"?

F.An EAIIT RErcnfER quotee sone of the excltlng and
reveallng facts Dr Nee<ltnn gtves about Chlneec dlscov-
crtea, lnvcntlone and technlquas- fasotnattng ficts &out
Chlnars contr{tutlons to the flow of sclence and. tech-
nologr that eventuated ln lod.crn sclcnce.

frttes Ilr Necdha.n, "Thera le nothlng ln Chtne*tlch
corzeslnnd.s to the per{.od of the Ibrt Agsa ln EhDope",
(pase 18) Indeed, eB onc reads thesc caeays In xThe

Grand Tltratton', rhtt nas golng on ln Chlna In the
ulllennlum precedlng the aod.era age seema' by contTast,
Itkc one long age of cnllghturnent - ln thlnklng, ln
eoclal lntteras, In technologr aod ln gclence (lnolcntr
as lt rust be oalled as ooulnrcd. nlth rodcra eclenoe).

"l,lodern selence has lndeed. created a unlversal and
lntematlonal eulture, that of the altman, thc cnglneer
and thc blologlet, butalthough nodern sclence elginated
In Europe, and In E\mpe only, lt ras bulIt qbn a founct-
etlond medlcval aclence and technolory nuch of rhlch
raa non-E\EoPean...Tho rtegtator'" ( thc onG rho gave
thle lcgacy) "ts e clvtllzatlon rlitr a longer contln-
uoue llvlng tredltlon then eny other, rtth the poeslblc
cxccptlon of ferael, and one rhlch la ln no danger of

decay' , (WAe 16) "fn fact, Chlnese clvIllzatlon, has
ncvcr teen ilvlng nore vlgomusly ttran lt le todEy'.

natural knorledge, so that all peoplee have.beenbgtat-
ora and. all a,re nor lnher"!.toD8...' (nase 56)

"tlhatthe Chlnese d,ld do ras to elasstfy netural
drenonena, to develop eclentlflc lnetnlnenta of gl€at
i"iirr*"nf, tor thelr respectlve ags, to obsenre and re-

hor any one could. tleny thcn thclr status as osentlal con-
pon"ntl of firl1y tLeveloped norlil Bclence, blologtcal ard.
'chenlcal as re11 as asthnonontcal anil phys!eal",(Page56)

dlt roulA be falner to adtrlt thtt throughout the



"Obee ratlon, accuratc alrd untlrll.ngr 1g onc of ttc
foundatlon stoneo of gclence. llhat recorda flor an
antlque cnlture are of vltal lnteregt to radlo-astml-
ers today? l,Iothlng frcn Grecee, only the nover ooret
and. neteor llets of Chlna'e sta.lLoletrtg. They lt ms
rho flmt eetsbllehed (by the seventh centuqy A D at
Icast) the constant nrle that the tafle of coucts plnt
array fron the gun. Renalsssnce,estnnotorg rho Que,rr
el1ed go nueh anong thmselves about the prlor{.ty of
the study of sun-Bl,ots nlght heve becn eoncnhat abssh-
ed lf they had known that theec had bocn&sencd stncc
the flrst century B C 1n Chlna, and not only obeenred'
tut recond,ed ln locuaents reIlably tnrded down'.(nr6es
4? and 48)

"Thele are three nays of neasnrtng the IpEltlond
any star ln the heavens, and. nodertr astronony nges not
the ccllptlc coorllnates of the Greeke, nor the a1t F
zlnuth neasurenetrte of the Alabs, tut the equetor{el
syetem of the Ch1nese" , (t4e T7)

"Of the d.1a1-and-polnto readlngo rhtch ndte up o
nueh of nod.ern eclence, a eea,Deh ttrmughout the ned'I-
erral world betreen the elghth and fourDeenth centur{ea
A D would reveal lnntnruents calnble of g!.vln8fienanly
ln Chlna - I refer to the ncedles of the nagnetlc con-
Ira^sBeB rrsed fltst by geonaneero' then (at least 8 cen-
tury before Etrcpe) ty ttre se-captBlng. For lt 1g a
rena:r{<able fact that the Chlnese rerc norylng ebout
the oanrse of nrgnctlc ilecllnatlon Sre ongld'creblctlne
befone E\rropearrs knen even of nagnetlc dlreatlld-ty'.
(Pases 48 and 49)

'The early stndy of nagnctlen nas lturely Chtneee'
a polnt of lnnense lnlnrtance. If we go lnto any
place today rhcre nature Is under accurate obsert/atlon
or contrcl - lnto the atoulc poror-statlon, ttc ctglne-
:soon of an oeean llner, or any sclentlfr.c laboratory -
the nalle are covered rlth dlals and' lnlntersr a,nd'

people are naklng dLal-and.-lntnter readlngo. But the
flrst of all dlal-and-lnlnter d.evLeee ras the nagnetlc
conlEss, and. ln the develolnent of thls Etrope had no
pad". (rage 7I)

"The Chlnese r{ere also very earlyh thetreId rlth
ad',ra,nced survey method.s and the naklng of reIlef naps.
....ID the geologleal sclenceg and ln neteomlogr the
sa.ne lnttern presents ItseIftr. (paee fA)

"pechanlcal englneerlng and lnd.eed. englneerlng ln
general was I fleld ln rhlch clasglcal ChlneEe cultr.rre
scorred. speclal tr{-umphs....al!!o rrater porer ffa.s flrst
ueed for lndustry about the eane tlne as 1n the tlest
(ffrst centur;r A D)r not however so nueh for glndlng
eercals as for the operatlon of ncta,llurslcaf, bellong.
The d.evelopnent of lnon and. steel technolory ln Chlna
constltuteg a verlteble ep1c, rlth the nastery of bon-
castlng sone flfteen centurles before lte a,chlevement
ln E\uope...Clv11 englneerlng also shora e:rtraorrtlnargr
achlevements, notably lron-chaln ouslnnslon brLdgee ad
the flrst of all segnental a,nch etructtrree".(fage fa)

"In nartlal technolory the Chlnese alao shored
notable lnventlvenegs. The flrgt appeasance of gun-
powder occure anong them ln the nlnth century A D and
frcnA D 1000 onna,rd.s there ras e vlgortus d.evelopment
of exploelve wealnns, aone three centurlee befone they
appeared ln E\rrcpe. hobably the key lnventlon ras
that of the flre-lance at the beglnnlng of the twelfth
eentur5r A D ln rhlch a mckct conlnsltlon enclosed ln
e barnboo tube was used aa a elose-conbat reapon. Fmn
thls d.er'!.ved., I havc llttle doutrt, all subeequent h,rzr-
eI gune and. eannon of whetevcr nater:l.al constructed..
Other aspecte of technolo6gr elso heve thelr lnportance
. ..BIIk...the drlvlng-be1t and the chaLn-drlve.,apepeq
block-prlntlng and nonable type pr{.ntlng. . .polca1a1n'.
(Baecs 18 and 20)

Dr No€dh8.n quotes Ftanele Baconr 'H.ntlngr gu[-
lnnd.er and the nagnat...thesc thrce have changed. the
rhole face and st8te of thlngs thmughout the world,
the flrst ln llteratttre, the eecord In ra,rfare, and. tre
thkd In navi.gatlon, whence have foIlowed. lnnunerable
changes; ln so much that no euplre, no Bect, no Bta,r,
seen to have exerted greater porer ancl lnfluence In
hurnan a^ffalrg than theee nechanlcal dtecoverlesn, frou
the Nornln organuu. (Pa€e 52)

The Chlnege achleved. "the recognltlon of the hex-



agonal system of snorflake crystals many centurles be-
fore thlE nas notlced ln the llesttr, lP*e 22)

iDeclnal place-value and. a blank slnce for the
zero had, begun In thc land of the Yellow Rlver earller
ttna anyrheDc elee, and, dectnal net:solory had gone eI-
ong rlth lt. By the flrst century B C Chlnese artls-
ena reno checklng thelr ror.k nlth callpers declmalty

H .*'EtI";
the Chlnese

school lcd. thc torld ln the solutlon of equatlons, so
thet the trLangle celIed. by Pascal'e name nas already
oltl ln Chlna ln 1J00 A D...The eyetem of lInked. and
plvotcd r:taga rhlch re knor as the Cardan snspenslon
rta cotrronly used ln Chlna a thousand. yeara befoneG,n-
duts the'. (nagcs 16 anal 17)

nThc Chlnese rero ln fa.ct the flret, as early a"s
thc fotu*centh centurSr B C to be able to exprese any
d.cslncd, nunber, hovcver large, rlth no norc than nlne
slgne....lizerlr accurate values of rr,v61s conlnrted.. Thc
IIan nethoatlclane antlcl1ated. Horaerte ncthod.a for&
talnlnx thc rcote of hlgher IDrerB. The tr{.angle of
blnonla,I coefflclcnts waa already consld.ered oId by N)
L)O)...The lnfluence of Aglan nays of conputetion on
E\mpcan nathoatlcla.ns of the later Mld[Le Ages a.ntl
the Rcnalssa.acc le rcII estrbllehed.. And nhon the
transulsstong arc cxadned, the balance ghong ttrat bet-
ycen 2JO B C and. 1250 A D.. a greet deal nononthoat-
lcal lnfluonce cane out of that culture than rent Inr.
(Baecs 44 anil t+5)

iChlnege eoclety ln the !11dd.1e Ages nas able to
Dunt nuch greater expedltlong and. pleces of organlzed
eclentlfto f1eld rork ttun ras the case In a.ny other
rsdleval eoclety. A good enuple of thls rculd. be tre
lcrLdlrn ar sunrsyed. tn the early elghth centurT A D.
..,Ttllg gcod.ctlc sufley cover"cd. a lIne no legs tlen
2J00 kllonctere long reachlng fmn Ird.o-Ch1na to the
borrtes of llongoIte. About the ganc tlac a.n orpedlt-
lon ros sent dora to the Er-qt fndlcs for the purlDse
of surrrcying thc constellatlons of the Southcn Henl-
sphcre rrlthln 20 dcgrces of the south celestlal poIe.
ft ls droutrtfirl rhcthcr any other gtate In the rorld et

that tlne could. have engaged guecessfully In such a,ct-
lvltleg". (Pagee 32 and,3))

"Chlnese technlcal skl11 tend.ed to wander far and
rlde; there rere Chlncse netallurglsts a^nd. rell-dlgf
ers 1n eecond century A D Parbhle and. Fergha.nag whlle
elghth century A D Sa,na^r{cand. kner Chlnese wesvers and
papernakers. People were always asklng for Chlnese
technlclane...As late as A D L6?5 a Russla^n dlplomatlc
nleslon offlclally request€d that Chlneec H.d.ge-bu11d-
ers should be sent to Russla". (W4:e ZS)

"VeEy careful exp,erllnentatlon was prrctlsed. ln
classlcal Chlnese culture. For e:caop1e, the d.lscovery
of na6netlc iLecllnatlon rould not have occu:red unlese
the geonancers had been attendlng nost carefully b the
lnsltlons of thelr needles; and the trltmphs of the
ceraalcs lnd.ustry could. never have been achleved wlth-
out falrly a.ecurate temperature neastrreuent and the
Deana d rpltltlon * w111 of oxldlzlng or reduclng ton-
dltlons rrlhh the kIInstr. (paee zl)

'As for astrrnomy, I ned only ey that the (ht.nese
rere the nost perelstent and a,ccur,ate observers of el-estlal phenonena an3nrhcre before the Renalssanccr....A
br:lIlIant develolrrent of astzononlcal lnstnruents also
occured, lnc1udlng the lnventlon of the equatorlar
nountlng and the clock-drlve...Thelr sklrl a.ffected. al-



Varlolatlon, the fore:nrnner of Jennerla,n rracclnatlon,
had been ln use ln Chlna slnce the beglnnlng of the
slrteenth centur5r...The orlglns of the rhole sclenced
lmmunologp lle In a practlce based on nedleval Chlnesre
rnedlcal ihought". (Pages 58 zrfi, 59') "Let us remember
the brllllant enplri.cal dlecovery ot'deflclency ttls-
ea$esi elearly stated by the phvslelan Hu Ssu-Hul lntre
fourteenth centur5r A D'. (Pase 48)

The uge the Chlnege made of thelr great practlcal
lnventlvenegs eontra"'ltrr aharply wlth the fear-of-unen-

we do Isror of alasglcal exanples of refueal oftutovat-
lon for fear of technologlcal unenploynent". (Bages

T sa ?4)

16+***+**-*l(Jg++J+ JCt(++**iCrttt* **.rJ+i( *** Jf J6+* J.

Dr Joseph Ncedtran, F R S, llaster of Ca1us Colleget
Canbrltdge le forsnoat anong hlstorlane. He has
bcen etudylng the hlstoqy of Chlnese sclence for
nore than thfu'ty yesrg. Hlg "sclenee and Gvl'112-
atlon ln Chlna' (glret voltnneg In trelve parts) f
a nonrment to hlg knovled.gc a,nd. hIs hunanlgn.

Irlaterlal fnorn irhe Grand rttratlon" le rcprodueed rlth
the perulgslon of the author, Dr Joscph Nccd.han and of

the publlehers, Tononto Unlverelty preeg
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A Reprlnt (nevfsea)
Of a L9fi leeue of tr'ar Fhet Reportcr

By
Maud Rusecll

fntmd.uctlon

Certaln Amerlcan polltlcal leadere, pontlfflcatlng
on forelgn poIlcy, and. sone teachere prrlnrtlngb teach
thelr etudente about Chlna, seem to dellght In presrent-
lng the Chlnese as 'uncivLl1zed." or 6v€n ag ,barbcrlco.
Thelr lgnorance, felgned. or othenrlee, lf unohecked W
eonect knorled.ge of hlstorLcal facts ca.n contr:lbute to
a scrlous underralnetlon of that great eectord nanklnd.
rhlch ls Chlne. One quarter of the hurnan race regld.es
ln Chlna.

The Chlnsse peoplc rrre no ncw-cotrl€rB on the rcrld.
scene. The Chlnese not only oonetltute the rorldrg
longcst contlnuous clvlllzatLon - havlng a hlstory re-
corrled ln rrltlng for over lJ00 yee,rs - but thls great
people hsve been for rell over 2000 years one of the
noet voltrulnoug contrltutora to the technlcal, oononlc,
cultural and polltlcal thought and, actlvltles of the
Iest. Indeed., our lfestern clvlllzatlon Is ln&ep d.ebt
as the rectplent of the pra,ctlcal and theoretlcal ach-
levcncnts of the Chlnese people.

The fo1lowlng brlcf preaentatlon ls lntended to bc
suggeetlve of the lnnenge body of Chlners hlstorLcal p-
latlone xlth and contrlbutlon to the world. Volunes of
echolarly ror{r d.ocument, enlarge ulnn and. add to the
lnfo:metlon here presented. EverT fact uentloned.tereln
la docunented. ln one or nore of the followlng worAsr

Joeeph Needha.n

"Sclence & Clvlllzatlon ln Chlnan VoI I
Ca,nbr{-clge Unlverslty hess 19l+
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Locke and Ster:r
"Ilhen Peoples Heet"
Pr,ogreeslve Eclucatlon Asa'n New Yor{c 1953

Rudolf Honsrel
"Chlna At Uor*"
John Day Co L9)7

Chlna FIas Lons Been In Contact tllth The tlest

"The pmeess of exchange between hmpc ad China'
Locke and Stern tell us "lnssed thmugh elaborate re-
lays of tntenconnectlng clvlIlzatlons. ?heee relaysd
eulture rere rrorld novenents ln thelr day, nuch Dore
lmpresslve on theLr eultural and econoulc eldes tlnrt
ln thelr mlIlta:ry e:qlo1ts and plltleal onblnatlong.
Ttr:roughout the rlee and falI of tlynastles aal n111tar7
leaders, these constrtrctl,ve prccegses went on, ertend.-
lng ln geographlcal scope from farbhest Chlne to bey-
ond. fta,Iy on both shores of the Hedlterranean. The
tfune span too ls furpresslve for lt nrns at lea^gt back
to the 4th nlllennlun B C. Chlnese elvlllzatlondm.
1ng much of that long per{od. nas flour{.sh1ng antl d.ch-
Iy creatlv€, and furnlshed EEtope not onlv rlth .bas1c
matertals, but tlne and agaln slth tcchnologtcal
sklIIs, sclentlflc lnventlons and occaslonally even
wlth lnstltutlonal ldeale a^nd modes.' Attre tlnecf
the Tang Dynasty (6n-gOZ m) cnfna naa conslderpd.tre
nost elvlllzed countqy ln the world.

The Chlnese preceded the Greeke In uany lnportant
selentlflc and technlcal dlscove'r-esf they keyt Ilace
wlth the Arabs rho had access to all the treasur€s of
the anclent llestern rorldg they nalntalned between the
thlrd and thlrteenth centurlee a lcvel of sclentlflc
knorledge unapproached In the lIeet. The rcaknese of
Chlna In theory and. geonetrlcal systernlzatton odid not
prevent the emergence of technologlcal dleeoverr'ce and.
lnventlons often far ln advance of contaponrT Europe
especlally up to the 15th centnrlr', says Needtne. And
he plnte out that these technologtcEl lnventlons pur-
ed lnto Eurcpe ln a contlnuow strean durlng the flrst
13 centurles of the Chr.Lgtlsn ela.

Sone of the baslc, every-day thlngs that have cone
to ue In the Uest fbon Chlna are rlce, tea, lnreelaln,
sllk, the r.urbrel1a, eye-glasses, the prlnttng press, tre
nesilnerrs congass, paperr pap€r money, the flnger pr"tnt
system of ldentlflcatlon, raten-tlght couln:rtnents ln
sh11n, kItes, etc.

Paper and H.ntlne

Palrr nas lnvented. 1n the flrst century A Dp Tsal
Lun, bnrt lt ra.e at least slx hundred years before lt
passed to the Uest. And In Chlna colored. pap€r beganb
be trsed 1n the seventh centurlr.

H.ntlng had bcgun ln Ch1na at least by the elghth
centu4r. The earllEgt block prlntlng knorn ls that of
e Buddhlst ctnm of ll0. The Chlnese had long nsed lnk
and lapcr and thry kner hor to nalce seal.s of uetals,
gtonc and cley3 thc tlne was rlpe for sueh an lnvent-
lon as pr:lntlng. Te:ct books rerc needed by the thous-
ands for the clvL1 ecrvLce systeu, and ctrams for yaril-
lng off errll spk{.te erd dleea^Bes rere deglred by the
Brddhlsts and Taolets. fn the tenth century Confuctan
clagglce renc pr{.nted fmur roodcn blocks ln 110 voh:mes
and nerc rrldely dlgta'Lbuted throughout the Country. By
the cnd. of the centur5r Taolgt books had becone falrly
contron ln the far restcrrr pmvlnce of Szechuan.

Chlna gets the credlt for lnventlng gunlnnder.
"Crzcklng and, explodlng etaves', say the chmnlclers,
rcre used. ln the Yc1 Dy'nas+,y (220-255 nO)ana flre-Hor*s
rerc nscd. ln the Sul Dynaslcy (605-61? AD). The1r use
for nar ls not p&yon, though e:qnrlnente along those
Ilnes rcrc ca,rrted out. In 1151 "thunderbolt project-
lvcs' rerc.nadc of lnpor fllleal wlth Ilne and eulphur
rcrc ugcd ln bcttlcl rhen thqT touched the nater the
flre leapt frcu then a,nd. the dcnsc funeg that apue€ @n-
fuscd thc eneny. Arrd thsre rcre "flre-etonegn thrcrn
e conslderable dletance by a "flre-dnrg' nade of nltre,
eulphur and wlIIor ctrancoal. Anb tradere bmught the
secret of thls conblnatlon to the Uest and lt nas d.opt-
ed for rade,re.

I
I

I

Sone fnventlons That
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(zoz tc-zzo ao) tlnes - nflne east lnon-
knorm to the anclents" (focke and Stern).
\1.v1, Dv-zzv AD) tlnes _ "fIne east 1non, othenrlge un_
knorm to the anclents" (focke and Stern). chtr,rro

fmn Reflnenent and Brldges

The appearance of imn anong the Chlnese about
500 Bc was lndeed the rast appearance of irlon a,ong a)rof the g=eat eurtt*es of the worrd - but the chlneserapldly surpassed a1l other parts of the world h tmntechnologr. Prlny represents the chlneee as sendtngto Rone the nost hlghly pr:rzed klnd of lron. There nasa hlghly sklIIed lrcn lnd,stry in North chlna ln Han

of petrroleun ls speclf!.caIly Chlnese, for re have nuch
evldence of it golng ba,ck to the Han pertod. F\rrthep
nore, the method used for so long ras essentlally the
sars as that enployed ln Callfornlastd Pennsylvanlale-
fore the appllcatlon of stea.n polrer. No trace of the
rrdlatlon of the technlque lnto other cultures appears
for a rnll1ennh.rn."(The Grand Tltr:atlon-IEges 105-10?)

The classlcal statenent ls that the naklngdoall
plecee of preclous, or standard netal rlth qleclflc d-es
or rlth dealgns procluccd ln castlng flrst tleveloped ln
Lydla ln the /th century BC. It appearsr however' tlat
the earllest glneq_-nonq. ln Chlna gpee back alnoet to
the strans peri6t@lo Bc)

Sllk. Poncelaln. The [,larlnerrs ConDass. Navlaatlon

Chlneee eubagsles nade presents of Chlnese eIIk
to the Parthlans ln the flrst centurlr, a;dTTffihey
rho lntrcduced slIk lnto Uegtern Asf.a (thongh caranane
fpl.Chlna to Iran date fmn fO6 gC) and 1t nas then
that the trans-Aelan sllk tnde t aa regrrla,rtzed.. The
event xhere\r the Roua.n hplre a,nd, thtts ultiuatcly E\r-
rope as e rhole ras nendertd. lndependent of Chlna for
a su1ply of raw ellk took plaoe ln 552t aoDeone gulle-
fully sDtrggled ellk noth-eggs ln a hollor stlck frcn
IGshgarla. Donestlcatlon of the sllk rora and thc &-
velolnent of the gtlk lndustry had telccn place at bast
as ea.rly as the S*rang p,at1od, ln the 14th century BC.

Tnre Inncelaln rras not only nsdc as early as the

-

Tang Dlmasty (518-907 AD) but hail alrcady bcconc 8rt1-
cles of overaeaa trzde W thlt tlne. Paoto-porcelaln
rhlch ls ptteqy rrith elcuents of p:rcelaln had been
nade In thn tlnee, iust before the darn of the Chrlst-
lan era. ft rns thc 18th centu4r before E\rmpe ras
pmduclng tne lnrceLaln.

SIIU e:ctant rr'!.tlnga (of IIan FeI who i11e<1 ln 238
Bc) tcII of a rsouth ptnter' rhleh flxed the lnsltlon
of nonlng and cvenlngl legend ln China even puts tte
use of a gglaf1ng "eouth plntlng contrl'va.nce' a^s far
back as the 12th centurJr BC. The eastern devlatlond
the nasretlc needle Ya,e arneady noted t'Jr a ELtertshen
Kua,ffi fbEt nentlon ln E\rmpe of the

been clue to the nature of the ores enployedrie:nrlttlngfwlon at tenperatures lower than those breiur" else-rhgre.

The flrst great constnrcted
by Lt Chun ln Chtna s but no suehstnreture nas bu1lt e follored. ri.th
several of the klnd s The flret
suspenslon brrdges wlth 1:ron ehalns were constnrctedh
Chlna at least as early as the sil*h eentury AD; yet
though they had Dany Bucco,ssors ln that pari of the
worrd' eepeclally a.mong the Tlbetans and. other Hlmal-
ayan peoples, the pr{.nclpIe rras not suggeeted fu E\rppeunt11 the end of the l6ttr century; and ine flrst sueh
brldge nas not bullt there trntll the end. of the elght-
eenth centu:1r.

Thg.Sonlng Pl.ow, Brlck Meklng. UeIl Bortng. Ir{etal
Colna*e

-

Chlna'e
ehlevlngthe nastery of east lron may well have

Chlnese records of the Han tlme relate that
prefect of the Tun Hua^ng DlstrLct taught the people
make a sorlng plor whlch saved. half thelr labor.
Europe the earllest nentlon ls 1n the 15th centurry.

the
to
fn

Needhan tells us that "the a,rt of drll1lng rellsc
bgre-holps, such as are used today tor@
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ilevLatlon of the need.le (W fferne d.e lGrleovrt) U ;1Z6g
cones therretrore tno centuril-es later ttun the Chl.nese
rccotrcl.

(rtog" for euspenillng
hl.s s hor:Izontaf) ana tne
uouatlng of the Srroscope of the autonatlc narrlgator go
ba,ck, not to the cha,reoal stoves whlch narned. the trands
of nedLeval grelates ln chlIIy cathedrals, but to the
self-rlghtlng perfr:ue brurners rrlth rhlch a 2nd. ccntur;r
AD Chtneee aeclranle furnlshed. the beds of prlnces and
officieJ.s, Dr Needtram assures usr

ft ms uot i.n lpth centurXr Erlrcp but ln second.
century AD Chlna that the antonatlc clock-dr:Lve of the
astmnoulcal telescope f1rst agpea^rnt Its eguator-l,al
nouat{ng ras nade 1n !{ongpl Kbanbq,Uq, not In the
rorAshop of thantborg or Vlenna. Flarmhofer lnvented.
hLs clock drLve ln 1824 and. he certalnly dtld not knor
that the Chlneee had for neny centuneB ceused thelr eq-
uator{-a,1 a,ralJ.l.ary sphere to rotate by r+ater porer, But
Dr lq€€ilhaa tel1s ns that 'One of thei flnest Chlnese ln-
stzrueats rras the E,nrlllary Bl*lere of Su Sung, set up
ln 1088..Ihla nas the flrlst obeenratlongl {nstnuent i-n
astrononlcal hlstory to be pmd.de<l rrlth a elock-il.ve."
(tUe crarra. Tltratloa paee ?8)

ft nas Chlna, not E\rmpe, that ras Deslronslble $r
the d.evelopsent of the qechsnicql_eIock. 'Ind.eed",
rr{-tes Dr Heedhan, 'theffis of chlnahr].li
betreen A D 700 and 1l0O have revealed at last thed.ss-
lng 1lnk bgtween the ve5r anclent nater-recelvang and.
nater-gtvt-ng vessela (clcpeydras) of Batylonl"e and anc-
lent Egrpt ald. the pur,ely nectranlcal clocks and. natches
of later ageso. (The Gra.nd. Tttratlon, 1nge 81)

Eatalles ard. Household Thlngs

Our lglglg, wlth lts claitr of Anerlcan acestry !o,g
knorn and eaten by the people of Chlna ln the tlang Dy-
nasty (gfi7-gZl), lgggg nas already nentloned ln rec-
orts dat{ng back to the 2nd centrr5r BC. The Book of
Hlstory (Z+th-Atn centur3r BC) nentlons a femented bev-

erage of nl1Iet or rlce; the stralnlng of llquor fnon
lees ls nentloned. ln the Book of Odes (23ad-5th enturT
BC). The flrst reference to coal ln Ch1na ras nade
about 100 BC eaI1ed 'lce cha,rcoal', and. was pmbebly
discovered about the sa,ne tlne ln E\rrcper though llartco
Pofo (13th centur5r AD) notlced lts use In Chlnaad.cbg-
crlbed lt ln sueh a manner that lt seeus lt nas utte '
Iy unknown to hln or hls contenln:rar3-e9. The Chlnese
had perfectly d.eveloped cooklng stoves by the tlne of
t o acqualnted wlth therln-
c It nas the Chlnese rho l.n-
t e Unlted. States.

ChenLgtnr Botanv Zoolor.t Horblculture

A 1Ine developed ln Chlna whlch led to great ln-
pmvement In agrlcultr.rre and klndred sciences ras tbat
of chemlstqy. The orlgtn of chenlstry ls aleheny.The
earffitreny ls to be found. In Ch1na - at ba-st 400
years before there are evl-dences of It ln the tleetg ln
Greece and EgJDt lt ls not knorn unt1l about the 2nd
centurlr AD. Ttrere was reference to alcheny ln Chlnatt
the 2nd centur5r BC and. the earllcst book on alcheny In
any language Is that of llel Po-yang In 142 N). Th13
pre-sclence was cteveloped. by the Taolstsl sea,rchlng
for tnnorballty by neeno d rlnrgs and gold, they d.evel-
oped ehenlcal technologr srd the waya d hamdllng neterr
la1e, and eo xere the fatherg of nodern ehcnlstry. The
Chineee helped to "Iey the fonnd.atlons of knonledge of
chemlcal a.ffInIty, a€ lraa done In sone of tr-e elchentc-
al tractates of the Thang, Sung 8nd Yuani.* 'Taolgt
scholars'..elcheny penetratlngbtre sst ras the foun-
datlon of aII nodern chenletry".*r "It 1g nor reIl
recognlzed that alchemy - whlch He may call the sea,rch
for the phllosopher's Etone, and the dnrg or [1] cf ln-
lnortallty - goes well back lnto, and. even beyond., the
earllest lnperlal perlod. tn Chlna....ftr the second. en-
tury A D there Ie on recortl the earlteet book knorn ln
the htstorT of sclencc on alehoay, the rork of tlel Po-
Yang, In A D 140..,.Th8t le a datc earllertran alcheny
ln E\rnope by about slx hundred yearsi.***

Needha,u The Grand. Tltratlon *9 22 **p 142 *+* p 158
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uheels eppeard alrnoet sltnultaneously (znd centr:r7 BC-
E:E-century lo). The hodorneter appeai'g ln E\rnopL be-

The books of @ reached an un-
precedentedly hlgh standa"rd3 the lllustratlong ln cep
taln cdltlong of the 12th and lJth centurlee ere bett-
er ttnn those of the E\rropean botanlcal books of the
lJth a,nit early 16th centurles. Partlcularly charact-
crlstlc of the perlod are nunemus botanlcal and zoo-
Iog1cal monographs of whlch The Orange Record, ln 1178
(Uy Ven Chft) ta a type speclmen -lt deals x!.th asp_ects
of cltnrs tortlcultrEe and wag the flret book on the
subJect ln any language. Bealdes, there were nurne:souB
monographe on banboo, Ilchls, amnatlc plants, cucur-
bltg alrd. florerlng trees, as well as crrrstacca, blrrts
and flshes.

Slnultaneoue Appearances fn Eaat And tlest

In Chlnese a,nd. Hellenlstlc clvlllzatlons toothed

Chlnars Intellectual Llfe

By the flfth centura BC the Chlnescttsre'rentedng
the greatest perlorl of lntellecttral florerlng of enc-
lent Ch1na'. (Needhanltre 'ilundred' Elowere" School phII-
oeophers were at thelr helght betreen J00 a,nd 200 Bc.

Incieastng populatlon presaure, lncreaslng confllcts
rlth barbarlans anrl aoonS thc fetrdal ststestlenselveg'
grurlng unrcgt anong the People anal the technologlcal
revolutlon caueed try the conlng of lr.on all lcd to a
denand for advlcoriB on the pert of the feudal lorrla'
rho often felt theneelves at a logs ln unfa.ntllarp.t-
uatlons. Such, at any r:ate, are the only Erl,lanatlons
,tf.n are anatiable for the great rlee at thts tlme
of phllosophers travellng frcn capltal to capltel d-th
their dtecipllee, grepared to take up psltlons a^sd-
v1eor' ana atptonais ulnn request. Ilon thlstlne(bte
the earltest chlnese bookg to rhleh namosdtrdlvldual
authore ar" atta"tea. Confuclug (55L479/BC) epent
noet of hle tlne In1n^rtlng hls 8oc1a1 bachlngB to hls
dleclptee.BeeldesConfucluethergrereothersch-
oii" : tht raokte, the llohlste, the loglelana, the
Legallsts.

The beglnnlnga of -academleg of scholarB go back

to thla voly c.,rl! tfre ln Chlna. The rnost fa'noue d
then nas ttrt rcaalny of the Gate, fo,nded In 318 BC'

unltlng together nany of the nost brII
of the agc, torasa the cnd of the 4th
flrst naff ot the 3rd. (ttre Acadeny

348 Bc W Plato and the Stolc Acadeay
after 300 Bc)

The flrgt assembly of sclentlfle e:r1lerts
hletorrr of Chtna nas ealIed together ln 4 AD'

Classlc, the Lltera,ry Sqnsttor.

fn I2h BC the InPer{a1 Unlverslty Haa set up t{'th

tween the lst century BC and the Ist centur5r N) and, ln
Chlna sonetlne between the 2nd century BC and the Znd.
century AD. Thc gglgleel appeared on the north
coast of Agla illnor about60 BC and ln Chlna about 20
ADrand glnec In Chlna lt nas not ueed to grlnd graln,
but to operatc netallurglcal bellows, the pre-exl5t-
enec bgr at lca^gt several decades of trla} and use must
bc adnltted.. The ca.nera -obscura appea:r both anong
the Arabe and the Chlnege about the 10th eentury AD.

ras dlstlnct-
80 ADI lt ls

lnsslble that eone rord. of Seleucus, the Cheldeen who
e:rpla1ned tldes by the reslstance oplnaed by the noon
about I4OAD,nay have reached' tlang Chung, but ln Ch1ne
the ldea haA been tn the alr earllerr Need.tran*suresls.

Just about the tlne ecll1nes beeen to be resular-,
Iy recorted 1n Babylonla (8ttr-centu:{ BC) xe Effi65;;
carefully recorded ln Chlnese rrrltlnge. The Babylonlan
rccortle are ell lost, but the Chlneee records re stlll
presenred. The soll-lunar cycles of lileton artl Ca11lf
pos app€a,r ln Chlna under d.lfferent na.les at the sene
tlne, rhcre they nay lndecd havc been uuch o1d.er. The
eyeles of P1ato and Bemssos have thelr anrologuee In
Chlna frou 300 BC onnards* Ieast. The ChlnEsehBdteen
obeervLng srm Emtg glnce the flrst centu:ry BC.

In the
0ne
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a chalr for eaehdthe clasglcal books. This supplled
candldates for the government offlclal posts for many
yean*]. Frcm Han tlmes on there were oral and unorg-
anlzed examlnatlons for offlclal posltlonsSby the Sul
perlod (581-518 AO) tnere rere systematlc wrltten ex-
anlnatlonst and. durlng the Tang perlod (518---.90? AD)
the e:<anlnattone became stabl[zed and. deflnltlve.

Thle system of exanrlnatlons Ied to the rorganlz-
atlon of the unlverslty whlch about 550 m fraa Bone
J000 etudents, as many as Canbrldge today.
fnperlal Acadeny was founded ln 71+ and. contlnued to
the end of the fup1re ln 1t11 AD. If we nay consld.er
1t the foremnner of the Acadeurla Slnlca today, the
Iatter ls older than any exlsttng E\tropean Academy by
nearly a mlllennlun, accordlng to Needhaurr d (bmbrldge

Chlna's Anclent Econonlc Ideas Rlng a Moderrl BeII

Chlna long ago grappled wlth our "modenl' econ-
onlc probleDs."Confuclan dfulaldon ras always lnSar
of a nrlnlatlon of the agrlcultural basls of pmduct-
lon by the speculatlve actlvlttes of the merchants" -
thls ras ln Ch1na flve hundred yeers before the(hrlst'
era but how nodern Aorerlcan lt readst In the Tang
perlod (efi-gOZ nO) ctrtna rettrrned. to the Han(206 nc-
22O ND) exped.lent of "conpensatlon offleesi or "cver
normal granarlco". Governnant buylng durlng $.utspe-
vented ptcee felIlng, anrd. converaely, release of sleecl
graln at the rlght tlne of year prevented scanetty.
The Governnent store-howes rere also, at any ratc,
partlally effecttve agalnst famlnes. Han Tl-mr (ft+O-
8? BC) trled, to brlng the economlc syeten lnto sone
klnd of ord,er. The nenchante, goaded. and bewllder.ed
by erratlc antl-mercantlle ed.lcts, had speculated, he-
avlly and tlrtven pr.!.cee so htgh that the colnage no
Ionger sufflced. Then, to renedy thls, the rlght of
prlvate nlntlng nas gtven to certaln faurlllesrleadlng
to an extronely loeallzed. eapltal accrnuLatlon. Nor
the hperor took the nost oapable of these ne:rcha,nts
and flnanclere lnto the clvtl senrloe, especlally ln
relatlon to the salt and lmn nonopolylexpertnents In
currency rere nade, lncIudlng the flrst atteopt at
pep€r Doney. But trnoughout, the perlod tsxatton ras

An

heavy and aonstanrtly lncreased., largely for the fln-
anclng of thc nara agalnet the Hun8.

In the Sung perlod (9fA-f250 AD) Hang An Shlh, tre
accond of tno great refomers ln Chlnese hlstory (ttre
flrst nas Uang lGn of ttan) tntroduced a long ser.!.es of
rcfonn, Flret, by reorganlztng the flnance d-nletry,
hc u.nagod, to save as nuch I 4% on the natlonal bud.-
gct. Thcn he propoeed to abollsh the anclent system
of traneportlng ta:c graln to thc capltel, substltuting
a systo of local rare-honsee frcn rhlch gralns could
bc sold on thc ept and the ta":<es re,nltted to the Cen-
tral Govcnnent 1n Dc,ne!r. At the Eaoe tlne noney- brG
lng arrangeaenta rere nade - another attack on the
nerchanrts a's souDca of cred.lt - eo that fa,merE could
obtatn advanccs on the eecurlty of gzrwlng eDoper at,
ratea of lntcreet lorer than those colDsrclally&taln-
lng. Ihen land surveya rere ca.n1ed, out a,nd, taxes
based on thm. F\rr0her antl-rercantlle brs bore bav-
lly W tantlon on hoasitlng of connodltles and Dstr{.c-
tcd pmductlon of lnxury goods.

Thc b,ureaucrats of that day, the offlcla1 grd. sch-
olarly gentqy, reelsted, on the eauc baals as theburg-
eolsle todry. They felt an abyes openlng beneath thelr
feet. ff the peasante rerc no longer to be ouruanded,
lf uhtt secned e dangerous Dcllance on unstable Doney
(papcr Donoy) rere to takc thc place of the good. old
long haul of graln In kInd., and rorst of aIIrlf quant-
ltstlve accountlng rore to reetri.ct or cloee the fleld
for pcrtpheral isqueosc', and the nodegt enrtchnent of
functtonnartee rhlch cvc Jr one expocted - the end of
thc rcr1d had conet A thousand. years agp - but hor
tlnely lt nor eorurdst *

Polodlca,lly ln the a,rt and. llterature of rdleval
and. Renalaaancc Eurcpc lntcreet ln Chlna nelccs lte ap
pca,ra.ncc, refl*tlng ctfltulEl nelatlons. Such lnterest

*Io sce rhy ChlnatB econonlc pmced.nree d,ld not lead
to ceplte,Ilen rcad Needtnnte "The Grand Tltratlon"
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contlnud a.s late as the 18th centutT - a sustalned ft-
lnese cultural vogue affectlng lnfluentially the at*,llterature and phllosophy of that perlod. Art,l'ts were
charmed wlth the beautlful Chlnese paintlnge on slIks,
per:furnes, eedan chalrs, and ner fashlons of dress
and eerenony.

The bulIdlng of canals, Doads and dykes ha"d. aI-
ready begun ln E\uope, but was g:reatly stlnulated by
the Chlnese e:cample Statesnen lnterested ln taxat-
lon, pub1lc ed.ucatlon, clvl1 servlce and prlson rpform
for.rnd that Chlna was wor.Eh studylng.

Not only econonlc hrt also other fleld of thought
and aetlon felt the lnfluence of Chtna.fn phllosoPhY'
Roger Becon, Lelbnltz and Voltalre were lnteregted. 1n
and lnfluenced \r Chlna. Two Physlocrats, $resrey and.

l.lercler d.e Ia Rlvlere, fouad. Chlnese works st econonlc
and. plltlcaI thought useful ln thelr own wrltlngs and
helpful ln preparlng proposals regard.lng fte pmper tc-
ononlc and poIItlca1 organlzatlon for Europe. I{orks
by Dornlnlcan and Jesult nrlsstonarles to Chlna;elatlng
to Chlneee agrll,culture, government suplnrt of a4r1-
culture ln Chlna, the Chlnese attltude tonarrl donest-
lc a,nd forelgn trade, the systen of taxes - all these
deflnltely lnfluences the Physlocr:ats.

Locke and Stern a"fffum that "our 20th centr-ury
herltage fmn these Physlocrats tns retalned delrcs1ta
fmn the Or1ent" even golng so far as to state trat tre
Chlnese lnfluenee beca.ne the base of the classlcal e-
ononle theory as re11 as belng the stlnulant of nuch
of the r:atlonallstle and utoplan thought of the per
lodl"

Table Mannersr Chopstlckg Flngers Knlves and. Forks

The most popularly knorn fact about the Chlnesels that they use cholntlcke. llesteralera a,re often
apt to look dorvn on thls as a crrrde method of et1ng3
they should renenber that the general uge of tre for{<ln Eurcpe dates back no farther than the late 15th
century, before whlch tlne onr ancestors uaed only
knlves and thelr flngers.

E\rropean table-urannere mles at the end. of the
15th centurT lndlcate clearly that table forks rere not
then In general r:se In Eunope. ft was "nannerg"' to
reach for a plece of neat wlth only three flngers and
not to leave the hand unduly long ln the bowl. Another
polnt of good behavlous was not to wlpe the nose wlth
the same hand you used In taklng a p!.ece of neat. The
Chlnese, on the other hand,had been uslng ehopstlcks
for one thousand years - dellcaly and. hyglenlcallymv-
lng the food fmm the central bowls to thelr irdlvldual
bowle, and easlIy and neatly "cutttng" flsh and fowl.
not wlth knlves or da6gers, but wlth ehopstlcks. Th-e
Chlnese people long antedate Europeans In reflnement
ln eatlngt

Conelus;1on

So we see that Chlna prod.ueed. a pmfuslon of dev-
elopnents whlch reachd E\rrope and other reglone at
tlrnes varylng between the lst and 18th centurleg. The
feature eomnon to all e:<amples ls that flm evldence
for thelr use ln Chlna antedates, and so4etlnes long
aniedates, the best evldence for thelr apfea,rance tr any
othet pa,rt of the wor1d.. Thls 1g summarlzed below In
hlgtorlcal tables, fronr Need.ham.

TRANS\,IISSION OF \{ECHANICAL AND OTHER
TECHNIQUES FRONI CIIINA TO THE WEST

lUp to about L7501

Itent
Approxitnate

Loe in Centuries

a ) Sqrrare-pallet chain-pr.rrr-rp 15

b ) Edge-runner mill 13

Edge-runner mill with application of water
power I

c) Metallurgical blowing-engines, water Power 11

cl ) Rotary fan and rotary winnowing machine 14

e ) Piston bellows c 14

f ) Draw loorn 4

g) Sil (a lorm of flyer for
on reels appears in
and water power is
ills in the l4th) 3-13

h) Wheelbarrow g-I0
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o)
p)
q)

l)
m)
n)

11

12

8
6

13

c12
t4

c10
11

10-12

8-9

I

10-13

7-L7

10

c4
5-6

4

11
4
2

10

6

4

1

11-13

i) Sailing-carriage [a type of boat]
j) Wagon-mil
k) Efftcient htrrness for draught animals: Breast

straP ( Po'stillion )
collar

Cross-bow (irs an individual arm )
Kite
Hclicopter top (spun by cord )

Zoetrope (moved by ascending hot air
current )

l)eep drilling
Cast iron
"Llarclan" slrspensioll Ia type of suspension

bridgel
r) Segrncrrtal arch bridge
s ) Iron-chair srrspension briclgc
t ) Ctrnal lock-gates

u) Nautical constmction principles
v ) Steln-post ruclder
w ) Gunpowder

Gtrupou.der rrsecl as a war technique
x ) Magnetic compass ( Ioclestone spoon )

N4agnetic compass with rreedle
\{agnetic compass used ftrr ruvigation

y) Paper

Printing (block)
Printing (movable tvpe)
Printir rg ( nrctiLl mov:rblc type )

z) Porcclain

TITANS\{ISSION OIT NIECHANICAL'TECHNIQUES
FIIO\I THE WEST TO CHINA

lUp to about 17501

a) Screw

b ) Force-pump for liquids
c ) Crankshtrft
d ) Clock-u,ork
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