


---rrza 

This is the text of "The Guns of 
Khaiteng-fu; China's Development 
oj Man's First Chemical Explosive ", 
the Creighto.n Lecture, delivered at 
the University of London last Nov· 
ember. 

n:s JANUARY 11 1980: 39 

The Guns of Khaifeng-fu 
By Joseph Needham 

The development of gunpowder 
weapons was certainly one of the 
greatest achievements of the medie· 
val Chinese world. One finds the 
beginning of it towards the end of 
the Thang, in the ninth century 
AD, wben m e first re erence to the 
mixing of charcoal, saltpetre-r:@, 
potassiu m nitrate); and sulpnur lS 
found. This occurs in a Taoist book 
which strongly recommends a1cliem­
ists not to mix t hese substances, 
especially with the addition of 
arsenic, because some of those who 
}1ave done so h,ave had the mixrture 
deflagrate, singe their beards, and 
burn down the building in which I , 

book of al-HasalIl al-Rammah, Kitiib 
a{-FuT£isiya wa'Z-Munasab al-Barbiya 
(Treatise on Horsemanship and 
Stratagems of War), which cannot 
have been composed before about 
AD 1280. The same date, as near 
as makes no matter, can be accepted 
for the completion of the Liber 
Ignium ad Comburendos Bostes ')f 
Marcus Graecus (whether or not 
there was ever any such individual 
person), and by this time both salt· 
petre and gunpowder or at least 
proto-gunpowder, :had "become accli­
matized in the Latin We t. 

Some discoverie,s that may have 
been Sun Ssu-Mo's are embodied in 
hort extracts quoted in other col­

lections. For example, the Chu Chia 
Shen Phin Tan Fa appears to quote , 
him as foLlows : 

T ake of sucrphur and saltpetre 
. (hsiao shih) 2 oz each and grind 
them to~et!her, then put them in 
a silver-me-lting crucible or a re­
fractory pot (sha kuan). Dig a pit 
in the ground and put the vessel 
inside it so that its top is level 
with the ground, and cover it all 
round with earth. Take three 
perfect pods of the soap-bean 
tree, uneaten by insects, and char 
them so that they keep their 
shape, then put them into the pot 
(with the sulphur and saJtpeu-e). 
After the flames have subsided 
close the mouth and p1lace three 
catties (lb) of .glowing charcoal 
(on the lid); when this has been 
about one third consumed remove 
all of it. The substance need not 
be coOl befQrre it is taken out-it 
has been "subdued by fire" (tu 
huo) (i e ohemical changes have 
taken plaoe giving a new and 
stable product). . 

they w~te working; \, . 

Tlle begiimings of the gLjnpowder 
story take us back to those wilder 
shores of religion and liturgy which 
involved the "smoking out" of 
\tndesirable 1)hings in general. The 
burning of incense was only part of 
a much wider complex in Chinese 
custom, fumigation as suah (hsun). 
That this type of procedure, carried 
on for hygienic and insecticidal 
reasons, was much older than the 
Han, appe'aps at once from a locus 
classicus lin the Shih Ching (Book 
of Odes), where the annual purifica­
tion of dweUings is referred to in 
an ancient song. It says: 
In the tenth month, the crickets 
Chirp, chirp beneath OUlr beds. 
Chinks are filled up, and rats are 

smoked out, 
Windows that face the north axe 

stopped up 
And all the doors are plastered ... 
The Changing of the Year requires 

it .•.• 
This could be dated in the seventh 
century BC or somewhat earlier. It 
is perhaps the~ oldest men~on of ~he 
universal later custom of changll1g 
the fire" (kuan huo, huan huo), a 
" new fire" ceremony annually 
carried out in every home. The 
medical fumigation of houses, after 
sealling all tlhe apertures, with 
oatalpa wood, is refeorred to in rhe:! 
Kuan Tzu book not many centuries 
later, and Ilhe Chou Li, of archaizing 
tendency e,ven if an EaJrly Han com­
pilation, has several descriptions of 
officials superintending fumigation 
with the insecticidal principles of 
the plants Illicium and Pyrethrum. 
From latel- literature we know that 
Chinese scholars regularly fumi­
gated t!heir libraries to keep down 
the depredations of bOOKworms, a 
gre·at pest, especially in the centre 
and sou!!h. 

Such techniques being so old, it 
i.s not perhaps surprising to find 
rhat the uses of sca,lding st!eam in 
medi.ca~ sterilization were 3IPpre­
ciated as early as the tenth century 
AD. Thus in his Ko Wu Tshu Than 
(Simple Discourses on the Lnvestiga­
tion of l1hlings) about AD 980, Tsan­
Ning wrote: "When there is an 
epidemic of febrhle disease, let the 
clothes of the Slick persons be col­
lected as soon as possible after the 
onset of the malady and thorou~hly 
steamed; in tihis way the rest o·f 
the family will escape infection". 
This would have ' intr' led Pasteur 
and Lister. \ ~" 1 

! -
Not only in peace, , t 

also in war, ~he ancient Chinese 
were great smoke-producel-s. Toxic 
smokes and smoke-screens gellle­
rated by pumps and furnaces for 
siege warfare occur in the military 
sections of the Mo Tzu book (fourth 
century BC), especially as- part of 
the techniques ,of saplping and 
milling; for this purpose mustard 
and other dried vegetable material 
contJaining irritant volatile oils were 
used. Thet'e may not be sources 
much eadier t:han this, but there 
a;re certainly abundant sOUlfces 
later, for- all through the cenlJuries 
these strangely modern, if rep-re­
hensib-le, techniques were elabo,rated 
ad infinitum. For example, another 
device of the s'ame kind, the toxic 
smoke-bombs (huo chhiu) of the 
fifteenth century AD, recaH the 
numerous detailed formulae given 
in the Wu Ching Tsung Yao of 
AD 1044. The sea-batfles of the 
twelFtn centulfY AD between the 
Sung and the Chin Tartars, as well 
as the civil wars and rebellions of 
the time, show many further 
examples of the use of toxic smokes 
conta~ning lime and arsenic: Indeed, 
the ea~,th-shaking invention of gUIJ­
powder itself, some time 'proba1[y 
in ~he . ~inrl;l , ce/lt-l,Iry AD, . w~s _ 

~1 f 'f 

.. 

Someone seems to have been 
engaged here about AD 650 in an 
operation designed, as it were, to 
produce potassium sulphat-e and 
there~ore nort very exciVing; but on 
the way he stumbled upon the first 
preparation of a deflagrating (and ~ 
later explosive) mixture in the 
history of all civiJizatiol1_ Exciting 
must have been ~he word for that. 

The bomb, "a match for ten thousand men" (wan jen ti i) from Thien 
Kung KIwi Wu_ All the other illustrations to thi article are from Wu 1 Chao Nai-An's Chhien Hung Chia 

Keng Chih Pao Chi Chh€ng, whether 
of AD 808 or later, j~ a florilegium 
of <l!lchemical writings in five chap­
ters. It is fuU of interesting things; 

cJos'ely related to these, for it cer­
tainly derived, as they did, f-rom 
incendiary preparations', and its 
earJiest formulae sometimes con­
tained arsenic. 

The whole story from beginning 
to end illustrates a cardinal feature 
of Chinese technology and science, 
the belief in action at a distance. 
In the history of naval warfare, for 
i!llstance, one can show that the pro­
jectile mentality dominated over 
ramming or boarding, with its close­
contact combat. Smokes, perfumes, 
hallucinogens, incendiaries, flames, 
and ultimately the use of the pro­
pellant focce of gUl1ipo,wdelr itself, 
form part of one consistent 
tenc · ,cy discer\1ible throughout 
Chinese culture from the earliest 
times to the transmission of the 
bombard, gun and cannon to the 
rest of the world about AD 1300. 

/ f'dt Chih_ 

cion. He asked if he migiht visit i e, between AD 500 and 1200, and it uses an emp'ty hen's egg suitably 
the Wu-thai Shan mountains to pl'o;bably durin~ the ~ast three or supported as an aludel or "chaos 
study (Buddhist) customs (and foui of these. Tnat is, fro:n the late vessel" (hun tun), it preserves an 
was allowed to ,do so). When he part of the Thang period. it was alchemical mantram in an Indian 
reached the Ling-shih district in Jeling turned OUlt on a manufactur- language, and most of its formulae 
Fen-chou he said: "l1his place ing soalle by art~sans who achieved a include vegetable ingredients. For 
abounds in saltipet:re. Why is it £a,ilfly C'Oll1Sltanlt p.l"OcLuat but were this re'ason it takes its place 
not colle,cted and put to use?" not able to explain 1Jo the scholars naturaHy as another of the earliest 
At that time this monk was in the exaatly how they dlid so. Why should known records of a proto-gunpowder 
co.mpany of twelve persons, one t'lle1!l be surprised vnat for- mixture, describing, under the bead, 
among whom were Chao Ju-Kuei mullae for prot'o-~unpowder began ing Fu huo fan fa (Method of Sub· 
and Tu Fa-Liang_ Together they vo appe'ar durin-g the last half 01 duing Alum- or Vitriol-by Fire), 
collected some of the substance the ~'nth century AD? a composition 0'£ sulphur, saltpetre, 
and put it to tthe test, but found ';) ""- " . ("'...L..n and dried aristolochia (ma tou 

-Hs!CI smn (WhiCli goes back as a ling) as tJhe carbon source. This it unsuitable (fo-r use) and not h f th ) . name to t e our century BC lS would have i!!:niited 'Sudden-ly, burst. compar-able to tthat produced in f d . bI 'sh 1 ~ 
h o· ten sai to glve a Ul -puor-p e :ng intJo fl!JamelS, without acwal1y 

Wu·Ch ang. Later they came to , flame when put in the fire, a state· explodling. The exact sequence 0,£ 
Tse-chou, where they found a ment which immediately rules out tJhe>Sle first aCClOun!tS has y'et to be 
mountain covered with beautiful 1 f d' d . sa ts 0 so 1U.m an magneSlUm. tielte.rznined, but if Sun Ssu-MQ was 
trees_ (The monk) said once The oldest description of this test reralJ!y the experimenter of the Chtl 
again: "Saltpetre should also comes f,rom about AD 500, but it Chia Shen Phin Tan Fa the middIe 
occur in . tlhli~ reg,ion. I wonder could safely be placed a couple of of the seventh century AD would 
Wlhetheit lt w-lll be as useless as centuries earlier as far back as have seen tlblat first beginning; and 
(what we came across) b~or'e?" Ko Hung. Ma~y alchemical and it does look like tlhe moSlt arc.haie 

Next we have to think about the Wtbereupon toge~1..~~ WIth the . f h UU~~ r tRlli!rmaceutlcal texts rom t e procoo1ure. roll' the cal-bon sou·rce in 
limiting factor of saltpetre, patas- Chinese monk Ling-Wu they co·l- Wd5"nd century BC 'Onwards also say !!he sth,ape of the Sloap-bean pods was 
sium nitrate. Written by an anony- leeted the substa.nce, .and ~und !!hat lzsiao shih can liquefy ores, d1oulb,rIe&s adlded w~tih ii-a-r d'lffe:rent 
mous aut!hor. plI"obably during the . tha~ Uipon bu~~ ' 1-1 enuW;d acting as a flux, ana dissolve inltenti'on. The Chen Yuan Miao Tao 
.qme of SUn Ssu-Mo (in the seventh copaous purp e. f13Jmes (ht. minerals to form aqueous solutions. Yao Lueh, wlim i.ts use of dded 
\!entury AD or soon aITe'F) IS an smoke). The foreign monk said: There ' are also instances where honey, is dated plausibQy by Feng 
hnport:mt akhemlca ext entitled « Tbis mal-venous s:llibstance <;an hsiao shih is said re produce exp~o- Chia.-Sheng between the mid-ei,ghtb, 
Chin Shih Pu Wu Chiu Shu Chueh produce changes m the Flve sions or deflagrations and we have century AD an the end of the ninth 
(Explanation of tbe Inventory of MetJacrs, and when the various of course the ,~u:rupo~delf focmulae cenl ry. If olUr presenJ!: teXlt, w1ITC1i ' -{ 
Metals and Minerals according to minerals are bro,wglht into contact with hsiao shih in them. In such uses another klind of plant maltle,riai 
the Numbers Five and Nine). It is with it tlbey ,are -compJetely trans- circumstances one can feel fully for tihe carbon, is rightly placed at nO. 
particularly interesting - because it muted into liquid form (chin pien justified in extrapolating back the the begin!l1ing of the ninth cent'ury. 11 
tells how substances can be identi· chheng shui). And !!he fact tlhat its results of analyses of modern it cl~U'1d be t,he se,ctonld ()llideSit refer. H ....... ~ 
fied, and says that their "quality" properties were indeeld the s'ame sam.ples of hsicro shih which show it ellice, but if it shoul:d tu ,rn O'Utt. to be 
must be known before they can be as those of the material from Wu- ' to 15e saltpetre. Riglhtly t,herefore ra,tlh.ell' of Wu Ta~ or e,a.rly Sun.g it 
used for making elixirs, besides ~hhang was confipmed by testing was it call1led in Arabic thalj aZ-Sin - c:mld bellong ID the fiJI"s-t or second 
mentioning the occurrences and 1t several times on different (Chinese snow) for it was r~cogl1iz~ half of the tenth cerutulrY or even 
properties of some of them. Of metals. Compared to that from and used in China Tong b;fore any· tlhe first ha1Jf of Ilh-e eJ.ev-enlth cen. 
special interest are the names of Wu-Ohh~[llg nh~s f,;om Tse-chou I.,'.tge-=f~''( .,) ... lJ.. r . . tury. In any case i~ must sur.ely 
foreign countries, such as Persia, was a little softer . " the o,ldest extant"Ara 'c mention prec,e-d-e by some nme the f'lrSlt 
Annam and Udyiina, and the names Here we have mention of the POltJaS- is in the Kitab al-Jami' fi al-Adwiya :e~:-Ilar g~po1W·deI:.J'ormuJ.ae in ~h~ 
of outlandish Buddhist monks 1Den- sium £lame, and of the use of salt- al-Mufrada (Book of the Assembly ml~lJtJary encyoliOQ.ei(ila Wu Clung 
tioned in it, The following passage pet~-e as a flux in smelting. This of Medica» Simples) finished hy Tsun~ Y"ao of 1044. And mo~t prob-
illustrates this: -passa,ge r ,aises sevenil lmportant AbE Muhammad al-Miilaqi Ibn al- a&1Y ~t WllI a 5'0 e ol-de,r than 919, 0 

Saltipetre (hsiao shih). questions, nlolMbly nhe appea-rance Bay tar ·about AD 1240. O~helfs fol- the hl'st ap'I?earance_ ~f gunpowder 9\ '? I 1>1~ 
Originally tth,is was p 'l'oduced in uf _dose chemical con~ac1JS ~eltween low shortly :afte~; for_ exa!"-ple Ibn (huo yao) 1n a mlhtJary context. et,... .,., ... : 

I -chou iby lIhe Chiang tr·ibes- Ctluna and. Central ASIa dunng .tIle Abu _ .usayb'la, m hlS history of The tex.t entitled Chen Yua7t • ~ 'i 
p,eopJ,e, Wu-tu and Lung-hsi (but Thang peruod, and the eXiact tnne medlcllle, but as he refers to the Miao Tao Yao Lueh -J.Q..a~slheil "-~ 
no,w) that which comes from the when p~t<!ssium nirrate. ~s reJi- otherwise unknown Ibn Bakhta- Ess,entials of tlhe MYSterfOi:iSTao of • 
Wu-Chhang coU!ntry (Udyiina) is ably dlscovere<l, Idenlllned and wayhi and rus Kitab aZ-Muqaddimiit the True Orig~n of T'hings) is attd-
(allso) olf good quaLity. In recent us'ed_ (Book of Introductions), it would be buted 1JO Oheng Yin (third century 
times, ' during tlhe Lin-Te reilgn- If one thing mo-re tthan any other wise to place the first knowled.ge AD). Although the text available to us 
period of nhe Thang, in a chia-tzu :;merges clearly from this and many of saltpetre among the Araos in the in the Tao Tsang is probably mostly 
year (664 AD), a certain Saka or oth,er accounl1JS. it is that me-tlhods earliesr decades 'of the t!hirteenth of ffie e,igntn 0'1' the ninth century. 
So,gdian monk (I,it. Brahtmin) for tJhe coUearion and plU'lifliC3Jtion c-eptury. :AD. On the other hand the Iputative ,author mmse·If may 
called Chih Fa-Lin (came to of potas.sium niJtTnate wei'e sterad~ly I)heir unaerstanding of its use in have been responsible for I)he older 
Cbinta from Cenff'al Asi'a), bring- c'eveloping dUlrin(g Me seven cen- war, especiaUy for gunpowder, parts of tlbe book It mentions no 
ing with him (some sutroas in) the ·_urie.s preceding the first knowledge belongs to the latest decades of tne less tJhan thirty-five different elixir 
~a!1skrit , (lan~\lage) for tra~!,)<,t- of rhe salt in I slam or the West, same century, as we k,now 'from the formulae Which. the writer points out .. . '~ . ' .... ". . .. . .' ~ .... 
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,. ~ be wrong or dangerous, though 

C-1
~(;:pUlar in. his 'rime. It tells of cases 

1ere peopIe d~ed after consuming 
xiI'S prepa,red f,rom cinnabar, mer· 
'y, lea'Cl and sHvea:; other cases 

le re people suffered from boils 
on the head and so'res on the back 

wel'e well rewar(!ed. At nightt the 
phi·/i·phao were set off, which 
hit and destroyed many, so that 

out how easy and logical was the 
development of the fire-lance from 
the flame-thmwer (the" fierce fire 
oH 'machine", meng huo yu chi, 
using" Greek Fire", i e. naphtha, or 
distilled li,glht petroleum fractions). 
Fir'st, it tU['ned tha:t pe1JJ"ol-projecto~' 
into a poctabl,e hand-weapon flame­
thrower; and seoondly gUlnpowder, 
even though verv low in nitrate, 
had already been used irn that force­
pump as a slow-match igniter. Hence 
the tr ansition must have been quite 
n.atural. It is in tel'esting to note 
that Greek Fire itself goes back to 
a ohemist named Oallirnicus in 
seventh-century Byzantium, and 
naphtha was used freely in the wars 
of t he Ara,bs, while by the tenth 
century Ilhe rulers of th'e Five 
Dyna!S'ties period' in China wel e • 
often giving preselllts of it to each 
other. So much was being passed 
around that the Chinese must have 
been distilling it themselves. 

gragc " , bll t none of these things 
was co·viati ve, since that belonged 
to a much earlier ftag.e of_the story. 

l'l. 

.. 

after ingesting cinna!ba'l' obtained' 
from heating mercury and sulphur 
together; and cases of serious illness 
when people drank " black lead 
juice ", p~sibly a hot suspension of 
graphite. Among the eJ.Toneous 
methods men.ti~med aTe the follow· 
ing: (1) boiling the u'h obtained 
fr om bpming mul'berry wood and 
reg.arding it as chhiu 6llih (urinary 
hormones), (2) mixing common salt, 
ammonium chloride and urine, 
evaporating to dryness and regard· 
ing the sublimate from that as 
chhien hung (li1:era:~ly "lead and 
mercu'l'y"), (3) digesting nitre (or 
ahpetre) and quartz (for a long 

t ime ) in a gourd and using the pt"O. 
duct as an elixir, (4) boiling nitre 
(o ~' sa.Jtpetre) and blue-green rock· 

"rhe fire·lance or five-minute 
f t'Jme·rhl"<oweJ.· (h'hua chhiang, 

pear-f:1owers spe.a~·). 

I( th~ere alI. ho,wling with fright. 
The frr'st composition formulae 

f'or gunpowder QP'l':ea,r in AD 10~. 
ThislS a goodaeaI earlier than the 
first references to any gunpowder 
composition in EUif,ope, 1327, at best 
1265. These bombs and grenades of 
the l5eginning of the eleventh cen· 
tury did not of course contain a 
brisant explosive like that which 
became kno'Wll in the fo},lowing two 
centuries when the proportion of 
lIit'rate was raised; they were more 
like rocket compositions which go 
off wi,nh a «whoosh" rather than 
anything which g,ives a destructive 
explosion, . This is technically 
known as «deflaglfation ", and if 
the source of carbon was material 
othet' than charco'al, the term 
" proto·gunpowder" could properly 
bE' applied t-o it. 

Thence Ilhere foHowed the impor' 
tant u 'ansitioll to the barrel gUll. 
It occurred ill tlhe middle of the 
tenth century, as we know from a 
silk ba'nner in the Musee Guimet 
ill Paris, one of those found at the 
Tunhua cave-temples in Kansu, 
The scene depicts the temptation 
of the Buddha by the hosts of Ma~'a, 
many of whose demons are dressed 
in milit:ary uniforms and carry 
weapons, all aiming to distract him 
from his meditation. One of them, 
wearing a head·dress of three ser· 
pents, is directing a fire-lance (huo 
chhiang) at the seated figure, hold· 
ing it with both hands and watching 
the flames shooting out hori· 
zontally. Here immedi,ately we see 
the importance of the availability of 
a natul'al fOl'm of wb!ng, the stem 
of the bamboo. The fire-lance 
played a very prominent part in the 
wars between the Sung and the 
}urchen Chin Ta'rt'ars from AD 1100 
onwards. In a remarkahle book by 
Oh'en Kuei, the Shou Ch'eng Lu, on 
the defence of a certain city north 
of Hankow about 1130, there is 
described the use of the fire·lance 
- a tube filled with rocket composi­
tion but not allowed to go loose, 
held instead upon the end of a 
spear. An adequate supply of these 
five·minute flame-throwers, passed 
on from hand to hand, must have 
effectively i}iscol.lJl'a-ged enemy 

saIL (chhing yen) in water, (5) mak· troops from storming one's city 
in; an egg-shaped container of si-lvet" wall, 
to hold cinnabar, mercury and a.Jum, By a.bout AD 1230 the proportion 
(6 ) lIsing iron rust and copper as of nitrate was nais,ed, and we begin 
in gt"edients for all elixh: oalJed IiO have descr,i.p!tions of r ,eaHy det:­
"golden flower" (chin hua), (7) tructive explosions in the Iater 
heating me'rcury together with mala· h cl 
chite and azurite (copper carbonate campa,i'gns between t e Sung an 
and basic copper carbonate), (8) the Yiian MongollS. City ~tes could 
1.. ' Id' 9 be broken in, and walihs bIlown up. 
"eutll1g rea gar an orplment, () Now lihe t.edhJIltioall relf'lTliS "eXlp,l,o-
healing bJack lead with silvet·, and sioh" and "detonation" become 
(10) burning together dried dUng 
and w,a'x. The b(}ok a'Iso w.a,rns applri<calbill€, bUlt the powder is still 
against a very ,interesting procedu'l"e, not stnictly propelnant. Then about 
sa'ying that some of the alchemists 1280 c(}mes the appear,ance of the 
had heated suLphur ,togetlher with metal-barrrel bombard, cannon or 
real.gal", saj,~pellre and honey, witJh gun, some\\!here in rl::ve OM World. 
the result tha1 their hands and faces In nhese the Ifulll propeUant force 
jlad been scorched when the mix. of the eX(plosi've lis used to launch 
ture deflagrated, and even their a pr.o~e,ctil:e wlhklh . f,Wls fiUlBy the 
houses burnt down. This passage is di,ameteJ' olf the mout'h or muzzle. 
of outstanding importance because Tlher,e has been great dIoubt as to 
i t is one of the first references to w/h,ere ~his first occUlrred, whether 
an exploSlve mlxture, proto-gun . among the Arabs with t!heir madfa>a, 

cl c1..' , 1- 11 - or W1he,.dhlell: pDsSlihly among the 
power, comummg su p ur wlt West-erne~:'s. Between 1280 and 1320 
nitrate and a source of car:Oon ill 
any civilization. The boOk also is the key lPeril()1d fOIl" the appearance 
gives a test for saltpetre. Exactly of the metal-ban'el caunon. I halVe 
how much of all this material goes no doubt whratEWler that its real 
back to the days of Ohenlg Yin him- a,ncestry was. tfhe SUlbS'llantial bamboo 
elf is extremely difficult to deter. tulbe of tlhe Chinese fire.{Jance. 

T'he Me-lance (huo chhianl!.) then, 
was certainly in existence by AD 
950, and very promin,ent by 

Gene,r,a'iJly the eruptoa's we1'e made 
of bamboo bal'rel·s and mount,ed on 
ca~'l1iages, but it was in connection 
with these that tihe first metal bar­
rels appeared , oast in bronze 01' 
iI'on. One eX'tnaordinary fact is bhat 
bef;ore the end of the eruprt:orr period 
actual explosive shells we~'e fi,red 
forth as c,o-viarive projectiles; tJhis 
must !have boon the time of the~r 
f,i,r5't invention. Eruptors W1ith co­
viative projectiles could also be 
s:m,all enough to be held manu-aHy; 
and by the Late thirteentll century 
and ohe early f,ourteenth, when aIJ 
ti-j,s ' was in its prime, co-viative 
aI1!"lOw·Iauncher s were also used. The 
aHow~ probably dlid not fly very 
far, Sl11ce the gunpowder was not 
exel'bing its flll~ propellant for ce, 
bUrt fm' dose comba,t on city waIls 
.heir eIfects may have been im­
pressive en ou~h, especially against 
personn el armoured lightly or not 
art all. 

1110. The gunpowder which it Lastly there appeared the metal· 
contained was emphatically not barrel fir earm oharacterized by two 
a high·nitrate brisant explosive other basic features; the use of 
mixture, but more like a h,igh·nitrate gunpowde~', and the 
rocket composition, as in a "Roman total occlusio n of the muzzle (or 
oandle " , deflagoating violently and front or -ifi·ce) by a projectile sllch 
shooting forth powerful flames, as a bullet or cannon·ball, so that 
not going off suddenly with the · gunpowdet· exer ted its full pro· 
a mighty bang. These fire-lances peHant effect. This t ype of fire­
lasted in use down to our ann may be descd bed as the" true" 
own time, especially among the gun or can non, and if, as we be, 
Choine·se naVllJI and p,j,rate ships of lieve, i t appeared in early Yuan 
tihe South China seas. At first times, about 1290. its development 
~hey were held manually by ~he had taken )u t. about th~ee and a 
ftire-weapon soldiers. but by the h.aU centun e SInce the flrst of the 
time of nhe Southern Sung they ~clIt' -lance • flame-t~ro'Wers. The 
were made of bamboos much B Jwmbard. ma~e 1I:S hrst appear· 
larger in di,ameter. perhaps up to nce Ul EtITope m 1327, as w~ know 
a foot across and mounted on J"om the famous manuscnpt of 
frames witlh l~gs, sometimes even ~alter de Milamete in the Bodleian 
provided wi,vh Wheels so as to ~lbr~ry at Oxford. We must not 
make . them moderately mobile. ~magllle a long s'~ooth bore. wi.th 
'I1his gav,e rise to weapons for parall.el walls t~ gUide the projecnle 
wlhich we have coined a word _ at thl'5 early time; the fIrst bom· 
" eruptQrs ". since nothing (or ba,rds of Eurol?e were distinctively 
a lmost nothing) like them existed vase-shaped, wlth a r O'ltnded be.lly 
in the West. There are one or and a muzzle splayed outwards lIke 
two exceptions: for example, some- the Il!0uth of a b lunderbuss. T~e 
thing of the kind was trundled sh~Ot~!lg. must , th;refore have been 
out by t!he defenders of M,a1ta in vety hlt-{)r -mlss, but presumably 
the Turkish siege of 1565. It was the charge of gunpowder was ram, 
call led a " tru;ni.p" and made a med do .... m mto ,the bomba'rd, and 
snoring noise as it discharged its th~ ball packed I~lto the nanowest 
flames. We oannot be QUJite certain p.art-then even If they c~uld not 
~hat 10w·nJ,trate gunpowd'er was alm accurately at. anytll1n~ it would 
used in it but, if so, it would seem have been, all nght agamst castle 
to betray, t{)gethect· with so mallY walls or clty-ga~€s, or the massed 
other Ilhings. a direct indebtedness troops of men 111 close o~'der that 
IJO Ea,st Asi·an ori,gins ~roba'bly moved about In those . I hmes. 

Even more remarkab 'e, the TI' . h' . 
Chinese eruptors were So constru<:- . le m~erestll1g t ~ng IS that we 
t-ed as to shoot out projectiles along fmd Chmese dra":'lD~s ?f such 
with the flames. Once again we bombards! exa,c,rly slmllar m sJlape 
need a riew word for this and we to the fIrst Europeall fOW1:eenth 
have deciq~ to call thes~ objects century ones.; .so the .PI·oba!Jility is 
"co-viatiV'e ,Projectiles". They could that they. ongmated l,n Chma and 
be just bits of old iron, or even were copled ~xa~tly m the West, 
broken p-ottery 0If glass. This system where the beg~llnmgs of knowledge 
was quite different, however, from of gunpowder l~self go back only to ' 
the "chain-shot" of later Napo· 1285 or so, ThIS would mean that 
leonic Europe, because there the the purely propellant phase C?f g~m­
function of the gl4lp(.owd~r was powder and shot, the culmmatmg 
eXlplosively propellant and the stage of aB the gunpowder uses, 
chain-shot took the place of the was attained in China with these 
nOl'mal solid cannonball. The co- bottle, shaped bombards just ·as the 
viative proJectiles of the eruptors of first knowledge of gunpowder 
the Sung and Yuan were more like itself was beginning to reach 
c, case'shot", which Mainwarillg in EUl"ope. The whole development, 
1644 defined as "any kind of old from the , earliest experiments of 
iron, stones, musket· bullets or the Sun Ssu-Mo and his friends on­
like, which we put into cases to wal'ds, would have taken just on 
shoot out of Ol!{" great ordnance"; seven centuries- not bad going for 
but again the difference was that in the Middle Ages. ' 
the older Chinese system the pieces 
ot hard sharp-edged !'ubbisn were 
actually mixed wlth the rocket­
composition gunpowder. Other 
names for ca·se-shot were" canister­
shot " , and "langrel" or "lan-

mine, but future research may be Indeed th'e tU!be could also be of 
expected to throw more !ight on !he pape1'- <l-not'her Chrine&e iu.veuoion, 
problem. In the meantlme, havmg By aplpropl"i,are treatment papel' can 
regard to the genera~ pattern of de· be made so na1ed uhat it was actuaRy 
velopment of ch~mlcal knowledge f. used for armour. In the Chin Shill 
and use of exploslVes, we place the I' (History of ·t!he Chin Tartar _----._ .,, ____ -,-...., 
essential passages in the Thang Dynasty) we read that " r ;/L 

Ha'e it is impo!rtant to realize 
that archaeological finds of bronze 
and iron bombards and cannon in 
China have l'evealed more than 
twenty examples self-dated by in­
scriptions, all between AD 1280 
and 1380; therefOlfe much older 
than any yet found in Europe, 
This straddles the year 1327, and 
there are many from the last seven 
decades of that same century. 

penod. The method of making (fire·) ~ 
Ahe,r th·at. things happened lances was to take (,thick) "im- .. 

rathel" rap-idly. The" fire drug" or pedal yeHow" palper a.nd to make l!J( 
"fire·chemical" .(huo yao), which it !inlto a tube (with waUs com- ~ 
is the characteristic term fOi' gun::- pased of) sixteen layerrs, about I 
pow-del' mixtures, occurs as igniter two feet lornrg. H: was then filled 
Ot· slow·matc in -a flame-thrower in with (a mixturre of) willow ohar- • 
AD 919, and by the time we reach coal, M-on in the furm of powder, J:. 
rneyear 1000 the practice of using sulph'Ur, (sa,1tp:etre), arsenious 1lt 
gunpowder in simple bombs and oxide (phi shuang) and other ..,t", 

grenad·es was coming into llse, 11hing-s. It was tied with cords ..pt:!. 
especially thrown or lobbed over to 'Illle end of the lance. Each ~1G;;§i-'c:-"'I-,,--:.u-.. ~~~ 
from trebuchets (huo phao). 'so'Idier carried with !him, hang-

For example, in the Ching-Khang ~ng dil!Wll (tirom his ~'1t) ~ smaU 
Ch/wan Bsin Lu by U Kang, we lron fll'e-booc (,of. gJ.OW1!1,g tInder~. 
hear how he ordered clle USe of AIt the a.ppropnlarte t~me be ht 
phiEnhao by tlhe defenders of (rIlhe iiuse) and the flames shot 
Khaifeng against tJbe Chin T,artars forth from dle IQ/l1lCe more ~an 
ir, 1126. ten feet. AftJer clle coonposlhon 

. ' . had bUlfnt out the tUlbe was not 
F Irs-t Ts;hal Mou g·ave orders to dama·g,ed. When Klhaif&n:g was 
vhe :>0'1~lers thaJt (even) when !-'he being besi~eO (in 1126) the.ge 
Chm tlO'OpS came ne a,!' the C'lty, (fire-lances) were used a great 
th~ ca.tapuJ.ts should ,not be used, d'eal and tihey st:iIl!l are . 
So those who were m chairge of' • I 
the t'rdyucrhets (phao) and the y'ere ~hen wa~ ,?'llie ~,the sorrts of .~-------------------~ crossho'W-catl'lpU'lts on frames were guns of Kihaifeng-'iu • 
very ang,ry and beat him up. I We must follow this through 
myself then took over the com- several furtlher develQiPIll,enrts m 
m,and and OIfdered them to shoot great signdfi.cance befo.re we can 
off ran the artillery, as to each· talk about odher :umportant inVM­
gunner mi~ht seem good, and tions cOlIl(11,ectJed with ~WlJpQ'Wderr. To. 
those wbo hit thei'l" marks. best begin with, .I Should liloo to point , . 

An entpl!or OIl' large frame­
mounliEld firre-lta:noe (chui-shih 
tsuan-hsin shen-tu huo-lei phao, 
nine-arrows heart-penetrating, 
magicaHY.qJoisonous fire-thun-

derer). 

The bombard'S wi~h metal barrels 
were generally mounted on gun­
cam.ages, but it was not long before 
they were reduced in size to form 
hand-guns whidl could be carried 
and fired by a sillllgle person, hence 
the line l'Ml straight to the arqueb'lls 
and the musket. Later 00, in the 
siX'teenlih cenTury, me Chi'nese were 
deePly impressed by 11h·e hand-guns 
of the POIrtu,guese, which they 
called fo-lang-chi (Frankish devices). 
They were also much ta'ken with 
clJ.eil' .light swivemnrg Slhipboard 
cannon, or breech-loading culverinsl 
niao tsui chi. with removalble meta'l 
cal'tridge .. holders. Finally, long be­
fm'e 11hat, the bOlffilbards arul the 
hand-gll'lls lxnh were mounted on 
stands in mUltiple batteries. But 
these innovations all fallI outside 
the crucial periods we aTe discus-
sing. ' 

The difficulty of knowillllg whethe!' 
the vase-shaped bombards first 
appeared in China or in Europe 
a'fises 1a!1'gely n'om the peculia.nties 
of rite diterature alt both ends of 
dte Old World. The Western 
chmnircIers do Ilot pmvide very 

much informatioo until a rather 
later date, so that tihe icooographic' 
evidence has IJarticular importance: 
whife in China we are faced with . 
the diflficulty t11at the technical 
books come at r ather widely spaced 
intervals, and in several different 
v,&"tSions whicli differ among 
themsclIVes, and ""re not always 
preoisely data;ble. We have 
ah'ea'Cly mentioned tJhe Wu Ching 
Tsung Yao (Compendium of 
he l:' Mos Impo~·tant Milita~·y 
~ch'h-~~ assembled by Tseng 
Kung-Liang in 1044. I once found 
a Ming edition of this in tlhe Liu, 
li-chang in Peking from whioh the 
whole of the gunpowder chapter 
was missing, so the information at 
that time was evidently still 
" restricted " ; eventually I presen· 
ted it to the Library of Academia 
Sinica, Then Ilhe next landmark was 
the B uo Lung Chin/!. (Fire Drake 
Manual). This comes in half-a-dozen 
different par ts and versions, associ­
a'ted with a vliilriety of authors' 
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On,e of the earlliest vase,shaped 
bombards or metal-b~rrel cannon 
(pa-mie1l s1zen·wei feng huo-phao, 
eight·sided magic,al awe·inspiring 

wind .. and-fire cannon). 
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names, some eviden.tly fictitiou~ 
such a,s Chuko Liang, others quite ' 
likely, such as Liu Chi, a learned 
teolmical general of the early Yuan 
time. The bibliograpchy and con­
tents of this work, perhaps the 
most importa.nt of all for the history 
of gunpowder in Chines~ culture, 
have been brilliantly elucidated of 
late by Ho Ping-Y~ and Wa·ng Ch,ing­
Ning in Austraha. The vanouS 
versions of the book can be dated, 
I beIieve, between AD 1280, the 
end of the Sung, and about 1380, 
well after the establishment of the 
Ming. It rhus covers the period of 
the Yuan dyn,asty and the time 
When the new emperor-to-be Chu 
Yilan-Chang, was conducting hlis 
r.ampaign to overthrow the Mon­
golian dominance, a campaign in 
which he made use of guns and 
caimon, especially the new bom­
bards. One of his master,gunners, 
Chiao Vii, wa·s · probably an ancestor 
of another of the same family, 
Chiao Hsii, who lived much late.!" 
in Ilhe Ming, and both were as~cI­
ated with the Huo Lung Chtng 
traditiOlf. Next we have to tW'n 
to the Wu Pei Chih (ROC01-d 
of Arsenal Prepalfations), a 
very important work compiled 
b;y Mao Yuan-I in 1621, wi.th 
abundant illustrations and ailoo 
extant in several versions, some 
with slightly different titles, Besides 
these primary sources, some infor­
mation about gunpowder weapons 
may also be found in other techni­
cal books, for example the cele­
brated Thien Kung .Khai Wu 
(Exploitatiorn of the Works of 
Nature), wdtten by Sung Ying­
Hsing in 1637. And further infor­
mation can of COUl"se be picked ·lIP 
in the many encydopedias Otf all 
dates. 

The curious thing about this 
literature is that it looks botJh back­
wards and forwards. For example, 
there are insertions which are 
clearly anachronistic, weh as pic­
tures olf bombards and culverins in 
the Wu Ching Tsung Yao, without 
accompanying textual references, 
and these must have been put in 
by later editors. Conversely. the 
Huo Lung Ching and the Wu Pei 
Chih illustrate and describe, pre­
sumably for the sake of complete­
n ess, a large number of gunpowder 
weapons which were almost cer­
tainly obsolete long before their 
time. Coosequenrtly, in delineating 
the rise and development of gun­
powder weapons we !have to do a 
certain amount of conjectural 
reconstruction, ' ananging tbe differ-
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ent forms in the order most likely 
to have been that in which they 
actually appeared, aided now and 
then by certain dates which the 
texts themselves vouchsafe. This is 
the kind of reason which makes it 
difficult to say with complete cer­
tainty that the final bombdrd stage 
appeared III China b<.!'ore it 
appea,red in Europe. But it 
does look as if the entire !tine 
of development, from the finst 
mixing of sulphur, saltpetre and a 
source of carbon, to the metal· 
barrel gun and cannon, took place 
in China first, and passed to Islam 
and Christendom only afterwards. 
In any case, the principle of the 
gun·barrel is unquestionably 
Chinese, and its origin lay in that 
natural tubing which had been so 
convenient for all kinds of scientific 
and technological purposes, tlie 
stem of the bamboo. 

Until now nothing has been said 
about the rncket, but in vhis day e;OO 
age, when men and vehicles have 
landed on the moon, and when the 
exploration of outer space by 
means of rocket·propelled craft is 
opening before mankind, it is hardly 
necessary to expatiate upon what 
the Chlinese started when they first ' 
made rockets fly. After all, it was 
only necessary to attach the bam­
boo tube of the fire· lance to an 
arrow, in the reverse direction, and 
let it fIy free, in order to obtain the 
rocket effect. Exactly when this 
first "great reversal" happened 
has been the debatable question. 
Twenty years ago, when our con~ri­
lYution to The Legacy of China 
was written, we thought that rocket 
alTOWS were developed first about 
the year AD 1000 in time for the 
Wu Ching Tsung Yao. UnfortuI?-at~ly 
the l,ack of an aJdequate -des'C,nptlVe 
terminolo'gy he.re was deceptive, be­
cause this W'Ork gives draiwlings of 
huo chien (fire-<a.rJ'loW's) which look 
qu~te like later drawings of I10ckets ; 
and th'ese in their alTll were also 
called huo chien. 

But as the former are stated to 
have been launched like spears or 
javelins by means of an atlatl or 
spear· thrower it is unlikely that 
tlhey were rockets. but rather tubes 
filled with incendiary substances 
designed for setting on fire the 
thatch and other roofs of the 
enemy's city. This is not at all the 
first time that we have encountered 
situations where a fundamentally 
new tlhing drid not generate a new 
name. That was the case, for 
example, wi,vh hydro·mechanical 
dQckwor k. . 

So Which came fil">St, the fire-lance 
or the rocket? The discovery of 
the Tunhuang iJ>arfner o·f about 
AD 950 settled the question in one 
sense. II1: now seems thtat we have 
to look in another direction for the 
beginnings of the rocket, and at a 
considerably later date. Towar~s 
the end of the twelfth century, III 
the S()I\lthern Sung, rthere are des­
criptions of a firework used in some 
displays 3Jt court, the "ell!r·th rat" 
or ti Zao shu, a bamboo tube filled 
with low-nitrate rocket composition 
and ano,wed to rush freely about o.n 
the floor. It was capabJ·e of fright­
ening pe{)ple, and we have a record 
that one of the Sung empresses was 
" not aJIIlused " therehy. 11his ci'vilian 
use wouJd hlave reminded the 
wielders of f,ire-lances of the recoil 
effect which IIlhey must a1ways ha·ve 
had to w1thstand, ' whereupon some­
one tried a fi<re-lance fitted back­
wards on an arrow, w.ith the result 
that it wlhizzed away into the air 
towa·rds a target. This would have 
CO'llle about, we suppose, at some 
time durin.g the thirteenvh century, 
and rockets were certain~y well 
estaJblished as f,irearms during the 
Yuan time in the fourteenth 
century. 

dul"ing the NaJpoJe,onk wa1'S, and 
rock.et troops were prominent in thi! 
days of the (so-called) Hon. East 
India COllIliPany oontend,ing widl 
princes like Tip<poo Sa·hlib. But it 
was a prhase which came and went, 
flOr high eXIPlosive sheHs a,oo incen­
die;ry shel~·s couiLd be f:ia:ed from 
more advanced artil.lery with much 
gr·eater aocuralcy of aim; so that the 
roc~et batteries of the West dri'ed 
out after aJbout 1850. Only in our 
own time d/i,d rQcket propulsion 
come back into it.') own wlillh th$ 
detenminart<ion of man to leaJVe the 
earth's atmospihere altolgether-high 
eXIPJos1V'e could do nothJing to help 
that, in spite of ]ule,5 Verne's vast 
c-annon pointed upwards at the 
moon. 

NOIW wlhat o,f the transmissilon M 
tlhe Weste!l'n world? We c'an be 
fairly sur'e of one thing, namely 
tlhaJt ilt must have occurr·ed at some 
nime dUl1ing the sec·ond haU of the 
Jh:iJrteen~h cenlOtlrV. Thils w,a,s iust the 

'pedod of the massive p.en,etrlacion of 
e'aSllern Europe by the MQn~oJian 
peop,le under Batii Khan, yet p·ara· 
doxioall'ly they d,o DlOt s'eem to have 
b.een responsible for the transmis­
Sl'On. They Vial'lled gunpo,wde,r 
g;reatly l,ateI' on, especia'Ny in tlhe 
fighting whlicit PUll: Khubi}ai Khan 
on 1:Ihe ChJinese throne, bUll: in 1:'hei;r 
earli,er ptha,s,es, when 3JS nom·adic 
mlounted a,rohe'I's and consummate 
hio~semen l!1hey J:IOute,d the knighttly 
::ihiVla.:Lry of Europe at Ilhe Batltie 0.£ 
Lie(g<l1itz in 1241, firearms had n~ 
y,et reached the starte 0'£ deve}op­
menrt, whoo I!1hley would have been 
us-eful fur cavalry operations. The 
): i<Stol, carbine or revQlver was stIill 
fa,r in Ilhe fUJtJUre. The probabilli­
ties lie in ra.llher different drilI'ec­
tions. 

Let us revi'ew for a moment the 
COUl"se of eveDlts in this turbulem 
oentury. The M,on~o,ls were on the 
up and up. First ,the KbJWarci.zmian 
lands were annexed. 11hie Jurohen 
Chan dynarsty was overt1hI1Own Ii·n 
1234, and fiar arway to iIlhe weSlt, 
Mangu Khan invaded Armenia in 
1236. The following year saw the 
fall of Russian Ryazan, and :the 
MongO'ls invaded Poland . In 1241, 
along with the victory of Liegnitz, 
there w:as tihe siege and tlakring of 
Budoap,est, but a'lso the deal'h of 
Ogotai Kihan, to be succe-edcd by 
Mangu ten years lai1:er. Arorund 1253 
came the j'ourneiYs {llf William de 
Rubruquois and a number of Qthe·r 
Francis.oan fu-iars t'O nhe MongoJi.an 
CQw::t at KlaJrakoron; llhey were diplo­
mattc en>V'OYlS mOll"e than mission· 
ad-es, commissioned tQ seek the 
help of t<he Mongols agaanst '()he 
Muslims, the ltIradlillional foes of the 
Fr·ankish Chrisbians. 

It was a classic case of 1!hat 
drcling strategy by which one seeks 
to mOcbilize the forces of allies 
whose lands lie beyond those 0'£ 
one's immediate enemy. One woul:d 
give a good deal to know what 
exactly tlhe Frenciscans saw of gun­
powder and fir·earms during their 
walll.derings in Mongo~,j,a and Chl'na ; 
although suoh interests consorted 
HI with. their ha.bit, they may have 
felt it their duty to bring hack 
knowledge and skills wh~ch might 
conreI'Ve the safety and power of 
Christendom against the infidel. 
Thus the activities of tlhe friars 

need looking at more closely than 
hitherto, with thris transmission in 
mind. One of them might even havl: 
beoo accompanied by a Chinese 
gunner whQ knew the multifarious 
devioes of the previous ha,M-dozen 
cenruries as weH as ' the l~teS1. 
inventions, and was not averse tu 
seeking his fortune in strange 
forerign lands - but so fa,r histo,ry 
has not hewd of him. 

As for-t'he strategy, it succeeded 
beyond all expectation, apart from 
the fact that the Mongols did it 
for themselves and formed no alli­
ances ~th the Christians. Hawng 
subdued Persia, they invaded Iraq 
beyond the Persian Gulf, and 
Baghdad fell in 1258. Soon after­
wards the Mongolian Ilkhanate, 
centred on Iran, was established, 
and the great astronomical obser· 
va:trory of Maraghaih was fO\l'Ilded. 
Then came a second possible 
medium of transmission, the travels 
of Rabban Bar Sauma and his 
friend, the aocount of which was 
translated from the Syriac long ago 
by Wallis Budge. These yQung men 
were two Chinese Ch;ristian . (Nes­
torian) priests of Uighur stock, 
born and educated in Peking, who 
pined to go on a p,ilgrimage to 
Jerusalem. Neither of them ever got 
there, but they did travel tlhe whole 
length of the Old World before one 
of them returned home (1278 to 
1290). The friend was unexpectedly 
elected a Bishop', a!Dd CaJthoJicos of 
all the Nestorian Churches, when 
in Tabriz or somewhere in Persia, 
and his duties therefore detained 
him there indefinitely. But Bar 
Sauma travelled on to the West, 
wsited Italy and in 1287 was warmly 
received at Rome (where no incon­
venient doctrinal questions were 
as'ked) ; finally he reached. Bordeaux 
(where he celebrated t<he liturgy 
in the presence of t<he King of 
England) and eventually got all the 
way back to China. The purpose of 
this pilgrimage may also have been 
partly politkal, possibly to get 
Western assistance for the Sung 
against the Mongols, and if so it 
never had the slightest chance of 
success; but once again, our 
shadowy Chinese gunner might have 
come along with tlhe two priests, 
and handed on his knowledge to 
discreet persons in Europe who 
were capable of receiving it. 

Lastdy in the thirteenth oentury 
there were not only FralIlciscan 
fu-iars and Nestorian priests but also 
-even more famous-4:he travelllia:1g 
merchants, of whom the m{lst cele­
brated was of course Marco Polo, " 11 
Milione" (the man who affirmed 
that there were millions of ships 
on China's rivers, and millions of 
bridges in Hangchow- and funda­
mentt;aBy he was not wrong). The 
crucial date at which Marco Polo 
eventually left China was 1292. He 
had served Khubi!ai Khan (1216 to 
1294) for twenty years or so, some­
times on secret service missiom;, 
more often in the salt administra­
tion, and when he left it was by 
sea, accompanying a Chinese prin­
cess 'Proceeding wi<;h a great fleet 
to wed a Middle Eastern rpotentate. 
This might have been an even more 
ll!ppropriate scenario for the Chinese 
gunner we ;.1ave in mind, but un­
fQrtunately it is a little late, for ,the 

Tea 
(C Last night I saw ,Petrov in a dream. 
It was as though he was alive. He stood by my bed. 
I thought of asking him how he was feeling, 
but then I realised that would be rather tactless." 

She sighed and I looked away : 
at the engraving in the wooden frame, 
where a man in a straw panama 
Was ploughing with a sullen ox; 

Petrov had been married to her sister. 
But he loved his sister-in-law. {le confessed 
this to her before he went. off d,n hqliday 
the summer before last. He dr'Owned in .the Dniester. 

Many fu,rther de,velopments of 
great inlter,est [ '0,11 o'wed during the 
Ming and Ch',ing. Firs[ of all there 
were large two·stage rockets, ll'e!iIID.n­
iscenit: od' t,he Apollo sp'alceccaft, 
where ' propulsion rockets were 
ignited in two successive stages, re-

, . I , . 

An ox. A rice field. The vault lof 'the sky. . ( f 
A ploughman. A plough. Under the fre:;h fur'row :" 
likelittle seeds ': (C For Ivcmova. Fond memories." , I 
and almost illegible: " From . .. " ., 

, ,. d . I ' ' 3 

The tea's finish ed. I get up from my chair. 
The dot of a slur flashes momentarily 
in ,her pupils-and that understanding :j / , / 

which she'd have shown him if he could come back. 

She c.omes down with me and shows me out, 
and turns arid gazes tenderly, I 

more challenging than secretive, 
at a math~matically distant star. LJ. ,\ ,., .... 

• "~ , J " . 

I easing a'lljtomal[ica~ly tow,arrds the " 
end of the tr,ajecoory a swarm of 
rocket-propelled arrows to harass 
the enemy's troop concentrations. 
Rockets were also provlided w:iJt:b 
wings and given a bird·like sharpe, 
in ea!l'~y <llttempts 00 give some a,ero­
dynamic stallYility to the rocket 
fliglht. Then there were multiple 
rocket-arro,w launchers, where one 
fuse wOIllJld ignite a,s malny as fifty 
projectiles; and later these were 
mounted on wheelbarrows, so that 
whole batteries could be tru!1cUed 
into action positions like regular 
an illery later on. It is nQt gener­
ally rknown . that rocket artillery 
played a considerable pa;rt in the I 

military and n~val hist9ry of . the J h u ' d k 
eight een.th and early nioeteel)th cen- osep DIO ' S Y 
t uries in the Western world. T'he 
city, of., Copenh;ig<;n ~as set on ~ire , ~ . ~r.'al1s1ated by Richard McKane 
by· rocke,ts from rile British Na vy ;;;;;;;;;;;;;;;;;;.;_;;.......:.::.-..:....;;;.;;_;;;;....;;;;;;;;......;;;;;;;..;;;;..;;; ______ ;;;;;;;;;;; 
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Multiple rO'cket-an-OiW launcher (chhiin pao heng pen chien, horizon­
tally-raining pacl~· of·leopards arrows). 

gunpowder formula was first given 
in Europe just about that same 
time, by Roger Bacon (in an ana­
gram) and Albertus Magnus, a 
FRanciscan and a Dominican respec­
tively. HQwever, Marco Polo was by 
no means the only Italian merchant 
in China during the thirteenth cen­
tury; there was also Fralll.cesco 
Pegolotti, who wrote a book on how 
to get there and back; and there 
was a whole settlement of European 
merchants and thei,r wives at Yang­
chow, to say nothing of the famous 
French artisan, Guillaume Bou-cber, 
serving the Khan at Karakoron. So 
there are man(Y' possibilities, and 
much may yet emerge firom them. 
By 1355, the time when Chu YUaIIl­
Chang was crowning his successes in 
China, the moment is far too late, 
for the Europeans were certainly 
firing off bombards by 1327. The 
peak point at which we need to 
visuali~ our Chinese huo shou as 
coming West lies rather between 
1260 and 1300, that is to say a time 
at which both the eruptors and the 
true cannon in China were under­
going rapid development. Further 
research will doubtless bring us 
more light. 

It may also be f'l'uddul to 
cons~der the environment or 
aocompanyling circUiI1lstances in 
which tIh'e 1:lrarnrsmission occurred. 
From an 0'U'l' work we have been 
enalbaed to distinguiSh partricular 
" trrIansmlission Cllusters ", whoo 
sever all important rinvenllions and 
discoveries oame westWards to­
gether. For example, there were 
several wrhioh accompanied tlhe 
tJransmission of the ' magnetic 
compass, 1lh.e windmillrl, and tlhe 
axial rUJd..der in 1lhe Ilwe-lfth cen-

1 tury; and Ilhere were others which 
, went a,long witlh tlhe mechanical 

oLock, t1he blast fu'rnace fQr 'cast 
iron, the segm'entall aroh bridge, 
anld t1he heNoopter top, in ' tJhe 
fourteennh century. It remadns to 

1 be seen what transmrissions eXi31cllly 
we ' should place w.i.tlh · junpowde,r 

1 in tlhe tJh~rteenth centuxy; probably 
certain forms of texti[e machinery 
were among them, bLit above ' aIli 
there was vhat deep conviction 
eman·e;ting from Ohinra th'at if men 
knew more about Clhemistry untold 
longevity cou<1iI be 'a6hieved~ _Roger 
Baoon (1214 ' to' 1292). . the f,irst 
European to :t!alk like a Taoist, 
represented nhis outstandiil,gl:9'-and 
ye,t palrap,oxically ihe, was also one 
or: ,th~ :(J'irs.t , E'u~o'peans, to record 
th,e" gun~o,wd~r fQrmula. 

There is one more point which 
should be raised, a cliche perhaps, 
an idee re~ue, a vulgarjsJIl~ a false 
impressiO'll. The somewhat gloo my 

aspect of Olllr whole subject is con­
siderably relieved by the reflection 
that the OIldest: chemical t!xplo"i ve 
.kJnQlWll to man h3JS been (}f immeas­
t1:l"Qble imlP<>rtarrJJCe no.t only in war, 
buI1: also m the arts of peace. With­
out it, tlhe IDlllrumerable products 
of mdrning needed by modern civili­
zatiorn could not have been won-; 
witlhoUl1: it, th.e curttings and wn­
nels thart lhave be.en neces'sary for 
o,ur Imes of oommunicaltliQn by 
r,j,vell", oanaa, rraIid an d rro·ad co'u Id 
never have been formed. What a pity 
iJt rwas, rars S~espeare wro'te, "that 
villainous S<l'ltpetre should be 
digg'd" orurt of tlhe ea,rth, to deci­
mate the :ranks of annoured knights 
aIIld 10'Ilrgbowmen. in Lincoln green; 
but he was never able to converse 
witlh the engiJnreens of the Industrrial 
Revolution, who !had a to~ally dif­
fere<l1rt conlception of the function 
of explosives, and the high ex­
p10sliiVeIS that 1f000<lowed on, as a 
n'atwra,l CO<I1se·quence 0If modern 
chemistrry. We must te;ke, 1:'herefore, 
a more balarrJJced view of the dis­
OOiVery 0If exrpJ.osives, and not be 
obsessed by their wadike murdel'­
ous uses. 

The cliche is one still often heard 
in the rest of the world, namely: 
that altlhough the Chinese dis­
cQvered gunpowder, they never used 
it fo'r mHitary weapons but only fOI1 
fireworks. This is often said with a 
patronizing undertone, suggesting 
thJart the Chinese were JUSt simple­
minded; yet it has an aspect of 
admiration too, 'stemming from die 
Ohinodserie rp!erUod of IIlhe ~Ig!hteendl 
centuxy, when European thinkerrs 
had the impression tha't China was 
l"wled by a "benevolent despotism '~ 
of sages. And indeed it was quite 
true that the military were always 
~at leram t!heorretica'lly- kept sub­
servient in China to the blllreau~ 
crane officalls. Like scientists in the 
England of the Second World Wet. 
they were SlUpposed tQ be "on tal': 
but not on top" - So the oIi'(:ne 
could mve been right, but unrot1U~ 
nately i,t isn't. 

If we pilaoe vhe final experiments 
which led to the c»N'oot gu!npowder 
fOll"IIIIU.Ja (even thlOugh low in 
nitrate) SOIIllewhel"e between AD 800 
and 850 tlhen, as we know, the mix­
ture Wlas a~ready used as slow­
matoh in the flame-thrower pump 
by 919, and fully opeJ'lative in the 
rocket-composition fl,ame-throweir of 
950. Fo'r recreationall fireworks of 
course it must have been used too. 
So far as we are aware, no adequate 
history of fu'erworks in China has 
ever been writl1:en, tlhough Amiot 
did . something in the eighteenth 
century, land Feng Chia-Sheng much 
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more in our own; but still it is thling else, but in iots way also an 
certain that they flour~shed mightily imm ense benefit· to humanity. 
at the COUTts of the Sui and Thang, Second, in ~he gunpowder epic 
with coloured lights and balls of we have arnO'l:her case of the soci· 
flame, so that the roc~et·composi- al ly de'Vasoacing discovery whioh 
tion gunpowder must have been China could somelhow take in her 
employed in Ilhese displays as stride but wMch had revolut,ionary 
soon as it be{;ame available. effects in Eull'ope. FOil" decades, 
That saw the Thang out, and as ~ndeed f'olr ce~lttl'ries, from Shake. 
we have not iced, it was especially speare's time onwall',ds, European 
during the Wu Tal (Five Dynasties) historians have recognized in the 
period that gunpowder came into first salvoes of the fourteenth.cen. 
its own as a military weapon. No tury bombards, t!he death·knell of 
sooner had the Sung dynasty corn· the castle, and hence of "Vestern 
menced, i e, by aJbout AD 1000, than military &isrocratic feudaLism. It 
th.: semi·explosive gunpowder wa would be ted.ious to enJarge upon 
being enclosed in bombs and nhis ihere. In one single year 
launched through the air by (1449) the artillery nrain of the King 
tl ebuchets, (or mangonels, as they of Frrance, making a tour of the , 
~rc sometlm~s caned), those early castles still held by the English in 
fo rms oE artlllez:y based upon the Normandy, batnered them down, 
swape and the shng. Equally there~~e . aif;tew,-pother, at the rate 0 
were gren ades IthroWlll ~y hand. B~lIt rlW~nth. No,r we,re the effects 
this did ~10t mean t~at f'll··ewo:ks dId of gunpowder conf'ioed to the 
not continue .. and mdeed Chma be· land; they had profound inl'luence 
cam~ pre·emment fO.r them, as the also a,t sea, for in due time they 
j e,s tlllbS like J. J. ~mlolt Ifound when gave the death·blow to the multi· 
they came to C.hl:fl.a after 158~. So oared slave·manned gaLley of the 
the twO uses, cIVlhan and military, Medit~ITanean, which was Ullable 
we nt on together, down to the to pl-ovide gun·platforms suffi. 
p r ese nt day. ciently stable for naval cannonades 

The question may be raised and broadsides. . . 
whether explosives were ever used Less weB known, but mel'ltlllg 
pl"e.industrially in traditional China. passing mention ihere, is rhe fact 
Here a difficulty arises because of rhat dunng the century before the 
te rmin olo'gy. l1h€ :p.nalCl1Jilce od: "f,ire· appearance of . gunpowder in 

etti ng" i's ancient in minin g and ~urope. (tobe. rhlrteennh century ) 
e ngineering, i e, the .splitting of Its pollorcetlc valu'e had been 
I·ock .. by heat, after which they. al:e fore.shadowed by another, less 
easier to remove. Thus when It 1S lasting development, that o.f the 
said as for example in the countel··we],glhted t!rebucihet, allso 
NI illg Situ, t!ha,t a certain governor most dangero'Us for even the stout· 

eL IntO kung technicians to work est cas tle walls. ThiS wa~ an Arabic 
clearing away rocky projections in Jlnpro."ement of the projectile· 
o rd er to make some river navigabl e, nhrow lng dev '~e (p ha~) . most charac· 
it may well be that gunpowder was tensuc of Chinese ~hta'ry al·t, not 
used, though the technique may als.o the torsIOn or s.pnn~ deVlces of 
have been only fire·setting. Thl$ Alexandnan 01' Byz,antme .catapults, 
qlles~ion needs more ca'I'€d'ul ex· bUL. the sl~pler swape.hke. lever 
amination. beanng a slmg at the end of ItS Ion· 

. . . . ge'r arm and o.penate-cl by manned 
There '!ore two Imp?rta'nt.po lol1ots to ropes abtac,hed <1JO the end of its 

~e made about t!hlS. Chll1ese . de- rho,reer o'ne. 
vel'olPmel1lt of the first ohem.lcaJl. " " 
exr>losive known to man . Fllrst, He.le the conltra'S1t wlth Chul1a IS 
it: is not no be regarded as a pal"ticuJarly noteworthy, The ~s·ic 
pllI'ely technological ach~evemenl. structure of bur~·auc1"atlc f.eud·ahsm 
Gun.po wder 'WaJS nlOlt tIlhe ~nventolOn rema'lIl,ed after five centl!lfle-s or so 
ot a'rti5llIlS, fanners, 01(' ma\5"ter· of glunpo,wde:r weapons ]1IJSi!: about 
masons; .i.t arose from the ~he sa'~e a,s It hia"d been before we 
sy 'temai~k if oOOoure Ii",vest~~a- lOVentlO~ h.lad developed. The birth 
blOllii of TlaJOIist alkhemistlS. of ohem~cal Wi31~'t-e. had oc<;urred. in 
I Slay "systematic" most advisedly, tlh.e. 1ihang bUiI: ~t d'ld not fmd .Wlde 
fo r allhough !in the sixth and mlhtary use. bef>ru-e the ':'Vu Tal and 
eighth centuries they had no SU41g, and Its real pil'Ovxng-grounds 
lIheories of modern type to work. l\'et·'C tJhe wars. between the Sung 
~-ith that does not mean t!hat thev empire, th.e Chm Tartars, and the 
worked with no theories at all ; on Mon@O'lIS, In !he eleventh to thU'­
tbe rontrary Ho P"ing-Yii and I be'e,ntb cen.tJurJ~. 11bere a,re J?lenlty 
have shown that an elia!borat'e doc· of eacam~JeiS of 111:8 ~ by the tiorces 
trllle of categories or affin-ities bad Otf a.g·ranan rebeJilii'OlbS, and it was 
gr~wn ua.> by (;00 'J.1Ita,ng, reminisc.ent ~p:!Qy,ed at sea as wefLl as Dill 'IJand, 
ill 90me ways of 1he sympathies I~ S1·ege wa.~ no less UlIan in the 
and antipathies of the Alexandrian fl~ld. ~ut aoS. tthe.t·e was ~ hea-ya~y 
proto-citemi:stbi but more developed OIllll'OUled ~idWlJ: c.;mdry In Clul1Ja, 
and less animistic. Th.ose 'first ,!OC all,y ar~Ct"a1bC or maDOrial" feu­
~he.mis1Is of HeHeni61IIc tdmetl, wbose . :al castles e'lther, the new wea~ 
wl· itin.~s are preserTed in the 91mpJ.y ~plemem:ed. those which 
CO"iNS Alchemtcorum Graecorum, bad .been In use ,bei'oce, and PJ'Oo 
bhOll,gh very interested in counter- ~L\JCed ~..J p.er:cepnble .. effeot upoit 
fe itl'n'" gold and in all kinds of le ~g;e-<u .. Clw-l and mriJhtary bureau-

.. , C "01 Uc ap,P'a(la1JU which _1-iz:hemical aod metallurgical trans- f . .. . s, eaUl new 
formations, were nOlt Q1S yet in pur· . o'de1.gn ~oh~uea'W had to take ov-er 
suit of a "philosopher's stone " . JI .use In IS burn. 
which WIOuld give a medicine of . ~ma.))y, the sting in me tail, 
iIInmol'tbaJ1,iJty OIl' Iill1 "ei.b::ir !Of life ". winch sIlIOWS oooe a2lain how 
Ther~ is eve~ r~on for beli~vin.g unst3l~le Westel'!' medi:eva,l society 
that tbe baSIC Ideas of Clnnese wa~~ 10. oompall'l9OII W!iJth tfhat of 
alchemy, w'hkh had bee 11 C¥na, IS jjhe foot or boot-s.!Ji,nr:up 
" longevity-conscious" from the ~tell~).. M 'lier man~ dii5'CUssi-ons 
beginning, made their w~y to the mvollvlIlg !he no~dic peoples, 
West tJhrough the Ara-vlc world. the conclUSIOn now as Wat it was 
Indeed, Q1Je ClaDnOit I'eaIldy $peak otf a. Chinese inventil>n, for tomb­
alchemy in rile strict s·ense be.f01·e f'J.gur:es. of about AD 300 cleady 
the contribution of the Arabs, and show It, and me fiI'St texruaJ 
it is even claimed that dIe w?rd ~escriptJions come from 1!he fo]J{)W"­
itseloE and a].so other alchemIcal IIlg centlu'y (477) a.boUil: which 
term~, wet'e derived from Chinese time .t1hel·e ·are n~merous repre- ' 
originals. se·ma,tlOns - KOl'ean aJS well a,s 

M~~y pieces of ch~ca~ appara· ~;;~'~:~in t::o~~;r(l: By~~tiu~: 
tus flom the Han penod have come untIl the ej.gh~h c€utury 'but their 
d,?wn to us, such as bronrl:e .vess.els sooioJog;iOOJI iDJfIluence tme.re was 
with twO re·entran~ ar-!11S pIobably Q u-ite extr.al()rdliuaJry; for it w€'lded 
used for the .s!lbiimanon of cam· vhe horseman oCI!Ild ' the . horse 
p l)or, vapour rlSUlg; thr?ugh the two together, and applied anima'l­
tubes and <:on;densmg an the. c~n.tr~ powel' to shock oombail:. Suci1 
above. Cenam for:ns of d1st~lhnb hO'l"semen, equipp'ed witlh the spear 
ap~ar atll-S are. als.o typlcally or nhe heavy ,i.anoe, and more and 
Chm~, and" q.U1te differen't from more envei10tped in mebaj] ai'mour 
tho~e m use m the West. The came !in f.aot 10 constitute th~ 
d~stdlate, condensed b~ the vessel familial' f~ud<lll dhivat1ry of nearly 
?I cold water above,. -drips ~own not ten Eu ropean medieval ce11Jlruries­
mto. an annular nm. peI1l.pheraJi y tlhat same body of kni,gililns which 
but Intl() a cup or rec,ewer c~nltral l y, we Mong;()Ilian mounted archer s 
and f l.ows out through a Slde·tube. had overcome, as iberfor€ mentioned, 
ThiS .IS an ancestor. orf apparatus on the field of U ·egnitz. There is 
used Ill. mo,d.ern chemastry: One can no need to stre,s,s all that the 
eas ily . Il~a.gme the ~aOlst alche· equ.ipment DiE 1lhe kn~~hJts had 
mIsts mlxmg .everythmg off. the meant f,or the in~ti;tultlion of medi­
~helves 111. all.lci-nds of per lJ1utanons eval milJitary aQ"jstocmtIic feud<lllliSnl. 
and combll1atlons' to see what would Thus one can conc'l'Ude tJ!tat just 
happen--once s~tPetre had been as Chinese gunpowder he,lped to 
I'ecognlzecr:ana-lsolated as It. Was shattel' .this form of s:oci,ety ait the 
;f.t least smce Thao H~g:Chll'l~ end of tlhe . period, so Chinese 
tllne a~out AD 500, the mevnable slJinups had originaIDly helped to 
~as gomg fo h~ppen. n sum, . e set it up. But the mandarin ate 
fll:st compound~ng of an explOSive went' on its way cen'tury after 
Iff"I!((m"e:"3.~-m-tlR! cuurse of a cel) 'tury unperturoed, and even at 
sysfe~tatlc explora n 0 'TI1~ this very day the ideaj] of govem. 
c le~lcal an p ·armaceurlca:Tpi·o· ment by a non-ihereditary, non. 
per'tles o~ a .,!~teat varIety of sub· acquisitive, non-aristocratic elite 
tanct;s, ' lnspLre,~ by the h<!pe. of hold swta.y, among the thous,and 

attal.hltn~ longevlty 0: matenal 1111 · m;illion people of the C,hinese 
ll'to.rta'Lity. The TaOIsts gOt ·'sbll1e·' cu1tll,re·area. . ... 
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Wheres and whyfores 
By s. s. Frere 

A. L. F . RIVET and COLIN SMITH : 

The Place·Names of Roman Britain 
526pp. Batsford. £50. 
071342077 4 

The meanings of place·names are 
always interesting and often sug;ges­
tive; those of Roman Britain are 
no exception, and many of them 
present in addition the puzzle of 
10ca,tiJl.l! . .P!l. the ground. The S[U· 
~[wi'11lise this magisterial book 

as a work of reference, but there 
are plenty of passages which will 
give informed pleasure to the inter· 
mittent reader too, who will find 
that he need not venture out of 
his depth into absu'use realms of 
Celtic philology unless he wishes. 
There are stimulating discussions 
of t he principal sources for 
Romano·British place·names; and 
then, after a certain amount of sift· 
ing and elimination of "doubles ", 
the authors assemble an alphabeti· 
cal list of some 460 names, each 
with a discussion of its source, 
mean ing and identification. These 
names form the earliest surviving 
stratum of toponymy in this coun· 
tl'y, reminding us of. its Celtic past 
and in some few instances of its 
pre·Celtic background. 

Although some names are re<:ol·ded 
fo'l" us in contemporary inscriptions, 
the gl'eaot majority h.ave come down 
in versions of works written in 
antiqlloi<ty. Many ancient writers 
had oooa&on to meultion Britain; 
ohe authol's gave a list of 114 of 
them. togetlher winh details of the 
information they provide; few, 
das, do more tlhan mention tJhe 
iSiland itseJf. The chief souroes 
al'e foua' in numb-er: the Antonine 
ltiineral'y (a list of places along 
va,rious main ·roads: 110 na.rnes); 
Ptolemy's Geography (listJing vhe 
la,tiltude and 10n!ll1tude of capes, 
isl'aflds, dvel's and places: c 150 
names), die Noti,tia Digllit<rtUln 
(cataJIogwing mainly m.i.lJitary offi­
dais and the IIHIImes of thee 
sto3l1lions: .forty·six: names); and the 
Ravenna Cosmography (a \ long liist 

of rivers , place and isJ.ands 
1:Ihroughout the then known world 
cOlllpill,ed about AD 700 : c 300 
names). The compiler olf the Cosmo· 
grap'i1y can be hown to have made 
h is lists fro'm a map or maps, and 
one ancient map, ,rhe so·called 
Tabula Peu,ti ngerian·a, still survives 
in the fOl'm of a medieva,l copy 
of We origJin.al; unfortunately a 
large pan of its Bri'tiish section is 
missing, leaving only sixteen names. 

The authors show how complica­
tion s may al'ise beca'use of faulty 
origi nal tra nscriib ing, part,icuJ.a'rly 
from maps (gi\o"ing rise to c,onfusion 
of r iver·names with tho'se of places, 
for instance), and also because of 
scribal errors in successive re. 
copying. Our l'argest SOU1'ce, the 
Cosmograp'iIy, shows rhese so,rts of 
corruption in an extreme form; 
not only goo,d judgment but much 
knowledge both of the principles of 
textual criticism and of Celtic philo· 
J.ogy is required if any>rhing like a 
reliable version is 'to be preseuted. 
A fundamental srudy olf the British 
part of the Cosmography was pub· 
lished by Richmond and Crawford 
rhirty yea rs ago. A. L. F. Rivet and 
Colin Smith t reat the text much 
more ruthlessly, and weir view of 
the a'biJ..i.ries of the compiler is far 
more dev'3'sl'a'ting; they show con· 
clusively that he was often capahle 
of confusing features with p].aces 
and that he lacked logicla'l method 
in ordering hi s lists. This makes 
loca tion much mOre difficu·lt_ 

Mantlscl'ipt sources can someti mes 
be checked or supplem'ented from 
information presel'ved o~ inscrip­
tions. AlrhouO'"h these als'O may con· 
fuse us wi,th spelling mistakes­
sometimes wa'nton, but often caused 
by <the pronunciation of "vulgar" 
Latin-rhey 'al'e more likely to dis· 
appoint us by '~he extremely abbre­
viated fonnulae employed. And 
unfol'tunate'ly few insociptiolls of 
Roma·n Bri,ta,in recotxJ vlace-names 
at all: the c. Iiteral-y " sour,ces 
accordingly assume a major role, 
and theit· correct a>&sessm€n't is a 
vital task . , The Place·Names of 
Roman Britain .mal-ks a great 
advance. 

T,he book contains 526 pages, 
which are divided almost equally 
between tbe alphabetical catalogue 

Queen of the desert 
By Malcolm Colledge 

lAIN ... OWNING : 

Palmy .. a 
223pp. Cbatto and Windus. £8.95. 
07011 2266 8 

Ever si,nce Wood and Dawkins pub­
lishoo their g,reall: book The Ruins of 
Palmyra otherwise Tedmor in the 
Desert !in 1753, these romantic rem­
nants of Palmyrene glOl-y have 
excited western curiosity. Here in 
the centre of the Syrian desert lies 
a palm·clad oasis, known to orien­
tals as Tadmor and to westerners as 
Pallmyra, and inha,bited since at 
least the third millennium BC. By 
about 1100 BC the opopwlation was 
pl"imarily Aramaean; later, ' num­
bers of Arabs ·arrived. For long It 
was unimportant, a play~hing of 
empires. Change began, however, 
ill the wake of the conquests of 
Alexander the Great, when the 
Greek kings of Selleucus' line 
st("uggled to con,broOlI and Hellenize 
a largely resistlant Asia. 'Prosper~ty 
spread, reaching even Tadmor. But 
the Selellcids were ineoreasing,ly 
tljrea.tened both from the east hy 
vhe Iranian PaTt'hians, whose empire 
eventually reached the Euphrates, 
and horn the west hy the expanding 
might of bhe Romans, who in 64 BC 
transformed their !last possessions 
il,lto the Roman provin~ of Syria. 

For many decades, ' howev,er, the 
Romans seeming,ly refratined [mm 
imposin.g control on iPa1myrn. The 
oasis dwe'llers use·d tiheir COllll:Para· 
tive illd.ependen,ce to a;dvantllage. 
Finding ~hems'elves on a cOmmercial 
route of growing importance, a 
shol·t desert {;rossing, 'tihey promoted 
both t l',ade, by policillg the wastes. 
and t heir own prosperity, by taxing 
passing caravans, a praotice tihey 
continued after being absorbed by 
Rome in the first centu,ry AD. 

A profins multip~ied from the 
mid·first century BC onwards, 
3it·oh itect.s and 3irtists were increas­
ingly cOll1.miS9ioned to produce, 
build.iDJ§S and scu~ptures in bhe fine 

white looal limestone, such as the 
magnif.icent temple of the gjOd Bel, 
colonnaded streens, a monumental 
civic area and, outside, the strange 
towel' tombs that to this day give 
P.almyra its unique sJ...-yline. 
~ooiously, Wlhile stone a,robitectU7:e 
owed much 110 Hellenistic Gceek 
and Rom3!.ll inspirntion, sculpture 
and painti,n.g exemplified the 
Semitic culture of tn'e western 
P·a1,thian empire, or " Parllhian " 
art. Unfortunaltely pt'Osperity bred 
overoonfidence; dUI'iug the distul" 
bances of the mid·thi.rd century the 
Palmyre:nes briefly regained inde­
pellidence end undcr tiheir dynamic 
queen Zell'Ohia conquered mudh of 
the Roman east, oIllly to find 
thelIllS'elves crushed and t!heir city 
wrecked by the empel-or Aurelian 
in 272 and 273. Palmy'ra never 
really recovered. 

Iai,n Br()wn~ng's acOO'unt is clearly 
intended fol' the layman; ins plan 
nka,lls that of his previous book, 
Petra. An opening ske·tdh of Near 
Ea'stern trade routes and com­
modities j,s fo'lIowed by .a historical 
outline inte rspersed with remarks 
on art and ioonog,r.aphy. The re· 
d~scovery Of Palmyra by western 
visiuors and scholars is charted, 
il1cluding such figures as Wood ' and 
l:)awkins, the unstoppable Lady 
Hester Stanhope and a Bl'itish aTmy 
moonlight patrol. l1he main featur es 
of Palmyrene (stone) anfu~tecture 
are e&bab-lished, and , the a'roh.itec­
t ural influ'ence of Wood and 
Da.wkins's publication is traced. 
Finally we ail'e gulided ' roood the 
si~n~rfioant remaining mOofllument.s ; 
eaclh is suocinctly described, and 
an'anged !in an order suitable f.or 
visitors to follow. 

Sadly, 11Owever. despire its good 
!intention, tlbe volume betray\s a f,atal 
lack of familiar,ity wi~h ~he anoient 
wodd !in g.eneral, ·and Wlitlh Palmyra 
in pa,rnicular. l1be range of reading 
has been narrow; one recent work 
has been reHed on so heavily as to 
be closely paraphrased or quoted 
verbatim in nearly oa sco~'e of pas· 
sages witJh'out a cknowledgment. Con· 
fusioll exists ove,r tlhe car eers of 
JuJ.ius Caesar and 'Ma,rk Antony, 
Trajan's campaigns, Palmy,ra\s snatus 
and tJhe d.ates of some of ins ' monu'· 

and ohe preliminary chapters which 
discuss the so urces and problem 
T,he're have been ind~vjdual sw'dies 
before: i t is the comp'rehenSlveness 
of this one which clearly destlnes 
it to be a major s,ource of reterence 
for years to come. All the more 
unfortunate therefore is the pricmg 
of vhe work beyond we reaoh not 
only of students a nd of amateuc 
anriquari,ans but even of pro­
fessiona'l scholars. It is hard for the 
mall in the street to compt'e<hend Vhe 
economies of book·production; but, 
since this on€ has been offered by 
a book·club for £29, it would seem 
that each copy sold at £50 ma,kes at 
least a £22 profit. This cannot be 
justified . In a book so cosrly we 
s,hould at least expe<:t the mal>S 
to be legi'bl'e; sever,a] are so gt'ossly 
over·reduced ' as ~o be i<llegible even 
UJ1der a lens. 

Among so many chapters of 
absorbing interest perhaps one of 
the most valuable is that on 
P'toler'ny, Ivhich also provide~ a Fe'jt 
and translation of his BritIsh' Se<:­
tion; it has ' been hard for ' studbnts 
~o wOI'k 011 Ptolemy hitherto, so this 
IS a gre'at gain . The cihaopter 011 the 
Notitia also bl'eaks new ground 
building upon a number of recen t 
studies. Only very occasionally do 
the authors nod. They have ovel·. 
looked two place·names attested on 
potters' stamps, Lugudunum (long 
known to be in the St Albans region 
and recently located at Brickets 
Wood) and Vianuacae (site un­
known, but somewhel'e in the same 
region) ; they have also missed two 
diplomas issued to a Dobunll'us and 
a. Belgus respectively, an inscrip· 
tlOn from Cologne mentioning a 
Dumnonius, and one from the 
Antonine Wall mentioning a 
Brigans. Occ.asionally they adopt too 
rigidly academic an approach as in 
Vheir discussion of Ana\ta or il; their 
contl"Ovcrsial tre,a tment of Pinuata 
Castl'a .and Inchtuthil; and some· 
times their ruthless treatment of 
the Cosmography yields unneces­
sarily harsh results as in their 
dismissal of RichmOlid's interpreta· 
tion of the loca in southern Scot­
land as tribal meetti.ng-places. But 
these are matters about which there 
will be much debate. We must be 
grateful to the authors for provid­
ing this firm foundation for future 
work.. 

menbS.. Palmyl'ene arcilitecture iO!! 
SIOmetimes described aos western in 
inspiration, 9OITletime·s as eastern. 
The relatilon9hi.p of P'almyrene a~·t 
110 ROIDan and "Partihian" is mis­
understood. Funerary effigies are 
called " portraits" tIhrougbu<ut, 
wrongly. Spelling-s of ()l";'ental names 
al'e bizan-e. The ildustI1atioll's, how­
ever, are ;interesting, and include 
some attra'ctrively dJ'awll reconstruc­
tions C1i Palmyrene buil.dings. 

Mr Bl'Owning ri'ghtly depllor,es th~ 
restoration and reconstruction, often 
in cOllocete, which at Palmyra a<s 
elsewhere in the Middle East is 
damaging anci~nt buildings. Worse 
still is an event that has overtaken 
even his text-the erection right 
over the Efqa spring of a gigantic 
concrete h01:el of breathtaking ugli­
ness, which now entirely blocks out 
the fi·rst, romantic view of the Gity 
that visitors previously had from 
me D31Illa~us road. Mammon, in 
nhis guise, has ironically destroyed 
the beauty t hat Mammon, too, had 
created. 

The Ameri'oan !playwright Arthm:" 
~ller and his photographer wife, 
Inge Morath, have produced a per­
sonaJ record of a six· week trip ~hey 
made to China ill 1978, Chinese 
EnCOW1ters (Secke,r and Warburg, 
£12.50. 0 436 28007 8). The. photo· 
graphs are of whatever took! Inge 
Morath's fancy and include such 
curiosities as the pony (now 
stuffed) which Mao rode during the 
Long March . Naturally enough, 
Anhur Miller we nt to the theatre 
several times and was in general 
impressed by the verve of the pl~y$ 
he saw, though he had a frightening 
moment when an old director of 
the Peking People's An Theatre 
insisted that he should tell him and 
the cast what he t hought of the 
play. Miller summoned his courage 
and told them why he thought it 
was boring. To his astonishment 
they were delighted and exclaimed 
"Here we are for six months try· 
in,g to figure out why this play is so 
boring and he sees it at once and 
tells us!". The photographs, which 
form the se{;ond half of the booJ<, 
ar.e acco~pallied qy, long , ~~pl'ill,l,,". , 
tory captlOlls. · 
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