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ON THE OCHEMISTRY OF ThE ANCIZNT ASSYRIANS
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Saction 1. Introduanegetory.,

s ——— T —

Tha following paper contains a discussion on Assyrian
minorals, pigments, and glass,

1t would bo superfluous to say how much I am indsbted
to tho valued assistance of my frionds Iir N,V, Sidgwick.
F.B.3.+Mr J. B Farsh,F.R.8.¢ and Mr B, Stenhouss,B.8c. To
thass pontlumoen, whose knowledpse of chomistry was always
at my disposal,]l owe my bast thanksfor the hoalp which
they have given m: in unravalling many knotty points., To
my formar collsague, Dr H.R.Hall,now Kooper of the Deparé-
mant of Rgyptian and Assyrian antiquities of the British
Musoum,I likewise owe my thanks for the numerous facilitias
which have beon granted me while copying the tablsts hore-—
in published: and I am indabted for much usoful discussion
to his two Assistants,iir Sidnay Smith and Mr C.J.Cadd ,
To Dr 4.2.Cowley I ows my pgratitude for much encourags-
ment during this work, Finally I wish to acknowlaedge the |
courtasy which has bessn shewn me by the Trustees of the ;
British Juseum in allowing mo to copy the unigus ssrios of .

tablots publishad hsrain,

Jeection 2 The Moanineg of thoe '

ABssBsyrian word abnu

s tone ",

In discussing tho assyrian "s t on 5 5 " wo have first

to dacide what was maoant by the dafinition "stona", It
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Faection 29)

will be neted also ,from Hact,29 , that ths datarrirativs

n b n u "stone" covars a vary largs fisld, Cror data-ttonss to
hail-stenas,from tha "matal" (as the phass in tha procsss of
formation 18 callod) to practicslly ang inorpanic chemical.
This 15 by no rieans now! it was hald by Jastrow , Por one(pPRoM

10 14,155), We can than appreciats more easily tha wida fiald

in chamistry and geolopy “rom which we can Araw our dsntifi-—
Catlona.

siltherto the Assyrian words for minsrals and stonss have
baon much nsglectad., Boson in a Franch articls Les Mdtaurx
9l l ew"Fi 86F> s sMusnien, 1914, and an ltalian ar-
biels 1 Motalll (Rivista dogli Studi oriontaly,Vit,370)
collectod much material,partlcularly for thy dating of the
uss off numarous stona-names, althourh sparhaps  ha was not
always succsssful in identifying ther.But hs éerta4ﬂly pro-

duced two works of great ugefulnsss.

Ths point which aprsars to me to have baan overlookad by
AsSyriolopists In their idsntification of stonp-names is tha I\l
wids peoloppcal ruanpge which the largs number of substances i
speciriad by the daterminative for'"stona" nust Necassarily d{
covar. It 1is trus that the occurrencss of such "stones! ars ib

Far loss in the Medical Texts than tha oteurrences of plants:

ths total number of specias of "stonsst ‘ccurring in my Assyr— i
ban  Medical Texts 15 about 120,1sss than half the nurbor of
Plant—drugs, and the actual numbsr of timasg thesa"stonss" occur .
altogethar in thoss medical texts is sbout 630, a5 against about

4600 pecurrances of rlant—drugs(sae my aH,p.V?-

1 think that ths custom has tvo commonly bhwoen to regard
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then asg "praninﬁ;_stonas"(und that, with some 1ittle mystery
att aching to them),in spite of Jastrow's visw. Indsad ,the
fact that the Assyrian physicians were as efficient in their
own line as the other professional men of that remarkablo na~
tlon is all do0o frequently ignored in the tramslating of their
prescriptions. A more detailed collation of thess mineral
drugs (for that iy what many of them are) will, I think, re-
veal a pharmacopoeia widsly extended into tha fislds of Prat—
tical chemistry. Similarly I believe that we must sse in
several of the "stones",which the Assyrian historians designate
a8 "valusble minerala" ‘ ths materials from whict the As-
Syrian builders made thelr pigments for decoratine tha pala-
ces. Of thess I fink only the u k n u "lapis",i,s.,ths blus
palnt ultramarine,has been ramprnimad{l}, (and that rather 5po-
radi cally), and perhaps 1 mipht add cinnabar(s an 4 u oy

which I supgested lust year(PRor, 1924,9),

Seaetion 5, The funeaifarm T abhl et s

relating te the Manufacectur o

o 3 Gl ass.

Pinally a note 18 necessary on thase most interesting
texts published herein,which give In actual details the me-— |
thods in vogus in ASsyria,in the Seventh Century B,O0,, not |
only of making the different frits and glasses, but alsc the I
various colouring agents added to them,

The first to publish one of these texts was Vireolleaud, his |
copy of K.203 (as it was then,without the additional "joing"
which hhve lately been added)being published in Babylcniaca,

131,82, BEa guve no transianten, hut tha credit of Fu‘hﬁﬂhiﬂg

——H_.__“_.-'_._-“-.-u |

(1)see Bclt.40s5, il




{Soetian. 3] 4

the visw that the text r-:—:la.;&d to the making of "mEmall" 1s his,
Boson{in his Les lniétamc,ﬁ‘?} atheorpted a translstion cof this
text,but [ think that he would himself not claim mora for his
version than that it was tentative, This was the only texti
publishad; but soms considerable time ago Zimmern had coplod
this and several tablets of a similar nature in tha British
Mugseum, recognizing that they dealt with formulae of this dos-—
eription, and to him mist bs givan the credit of havine identi-
fied thirtasn mora of the Piftsan tablets given hereln, as’
belonging to o Separate class dealing with chemical results,

iis 1ent his copiss to kelssnar,who in Bab-&ss,ii,B383; 1924,pubs~
lished o further attempt at a translation of four sections

in full (my dect,25,"a","B""¢", and "T")ana of one in part

(my "#"). His treanslations,following up the suggestions which
had alrsady been made, shew somathing of ths Assyrian mathods
of making plass,but ,as | Venturs to think, his methods of
identifyine the components wsro a little too superficlal to
hely a practical chemiast to estimate the technique of the

Assyrians in thiz branch of scisence,

In liay of this yoar,when my sdition was néurly complete in M5,
I 1learnt from an advancs nots in tha Jsitschrift fuer issy-
riologie that Dr Zimmern was alsc proposing to issus an edition
of them shortly. I thersfcrs wrote to him at once, tslling him
how far my work had gons,and that I proposed tc publish it,
suggesting at ths same tirms that as ths problams wsrs numerous
and difficult,it mipght be well for our two edltiond to bs kapt
entirely distinct and serarate. I receivad a most couttscus raply

fom him,giving me an account of tha history of the copying
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(Section 3)

of these tablsts, and agreeins with me that it would probably
he mors Satisfaatcry that these difficult texts should bes ap-—
prdanhﬁﬁ from two sidoes independently. 1 shall thsrefors look
forward with gresat eagarness to the edition which .80 distins
guished 4 scholar will producs in a fleld which is so full of
baffling problems.

with the exception of the Heverse of i, 903, the taxts herain
given are now published Tor the first tims, The numbers of tha
tablats ars given by lisissner(l,.c.)as hs recsived tham from
Ammern, to whom, as I have said, the credit mist bs givan
for recognizin~ their connectiem -

K. 203 : i, 38689 § K 4286t8078 ¢ K, 4273 1 K,.4290+94770402:
K, 4747410493 : K,5830 1 6246+8157 : K, 684° : K, 6920 : K,
7185 1§ R TH19 1 o To42+816T7 1 K, 95R1,

after my examination of these texts K.203 was joined to
h,4717,and 1 was so fortunate as to find another fragment, I,
5862,

The first essential in splvine any problems about anciant
glass or glaze is,I take it,tc compare the prinziples involwved
in tho technigus of modern methods. The fundamentals of all
glass-making are So simple,at any rate in theory, that we
should bs able to arrive at absclute certainty in the identi-
fication of most of the ASsyrian components, [ make no apolegy,
therafors, for quoting very fully from standard werks on glass-
making,as thers must bs many like myself, who have to begin at
the beginning of the processes involved. -The importance of
these texts for ths history of glass, dating as they do to
the period of Assurbanipal (66f-£26,B.C.),cannot be overrated.
Kot only do they give the assyrian names for the different
kinds of plass and glazes, but also the actual formulaes for

the components and proportions for their manufactursa,




1 propose teo discuss these glass toxts and their chom-
icals first,and thsn proc¢asd to the pigments and othor mi-

neral products.

Sanstof gla W, THhne Nodern Tesechhioal
Prooces s as of makingeg
Gl a 8 8 comparad with

th e U 3l < o R s T

pillon ( 7 ) pives an admirabla initial summary , which

I vanturs tc guote in full :~
"tlass Hurrat[‘nur sarlisst writsr on Elaa$1 tells

us is ' & concrato of salt and sand or stonss ',... But...
you cannct make a glass fit for practical uso from a purs
gquartz sand with the addition of nothing #lss than a salt
of potash or soda. Such a glass ——- a simple alkalina sili-
cato-—-— would indead ba trénsparant, but it would bas 4iffi-
el Lo ﬁﬂrk and very fragiles, In all cases thers 18 nead
of a4 socond base, an. this, to spaak gonerally, should be
aithar lims or oxide of lead, The lattsr base we may for
tha prasent naglect: spoaking pgonsrally , 1t is the proesshce
of 1lima that sives tha workine gualitiss and tho reguisite
toushnsss, Thase , then ,are the essentlal materials for tha
preparation of glass. Othar substancos may be prasent: alu-
mina, for oXample,or ono or other of the oxides of iron,
but as 4 ruls tha presence of these latter basas is not da:
sired --— the plass would be bettsr without them", This
ssems so admirabhls a summary of the facts that I have not
hositated to quots it. In our Assyrian texts, if we are
to discover tho aAssyrian mothod of glass- or glaZo- mak-

ing, wa havo above all to sesk therein firsta pur e



quarte sand, then some alkalil, and then
1 imo sor loss probably ;1 e a d .
These are the deatails of tha chiasf materials,as piven in

Roscoafii, &71) :-

§114 ¢ a ,inthe form of quartz, ienited flints, 1" °
whits sand, and ordinary sand:

Potash, in the form of purified potashes:

Soda, in tho form of native carbonate, trona, by
the Zgyptians, and in the form of artificial <¢arbonate from
kelp:

Lime, in the form of ¢al.-spar,marbls,ckKalk, or
limestona:

L & ad, in the form of red lend, whits lead,litharge:

A degolourising agunt (with the ubuéut of oxidisine the
iron and carbon ) is usually added: this ,for 11ima -
g lass ismanganese dioxide, arssenious oxide,or salt-
petre: for f 1int~pglass, red lead, .

The lustrous glass known as " crystal " is mads of si-
1ica, potash, and red load,

Tho still more lustrous glass known as " strass " (which
is the base of artificial gems) is made of silica, boric
acid, potash , red lead(Findlay, 146,ff.).

'The following ara given in Pellatt(33,34):-

Crown G¢1asg8s®sgs- Sand &
ground Chalk 2

Carbonate of Scda 1

Sulphate of Soda 1



fioctTon 2 =5) 8
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plate G1lass - Lynn Sand washed and burnt,<00
Carbonate of soda 250
Ground Chalk 40

oot B e Fiass = Sand 10C
Scapers’' lasts,B80
gas Lime €0
Commen Clay S
Rock Salt 3

FPlint 61l'a8g - Sand washed and burnt 3 cwt
Red Lead,or Lithargs 2 cwt
Carbonate of Potesh 1 cwt
Saltpetre 14 1bs to 28 1bs
Oxide of lianganess 4 gz to 12 z

This is callsd "Batch" when mixsd.

8 a0+ fontarippieligntert gty Cle'mp o a'n -t 8,

e

Dillon gives the Tollowing components:-
8ilica Soda Lime Ireon 0Xide Alumina

Romsan Lachrimatory 71,5% 16.77 8% 1% 2%
English Plage Glass 72 7 17 # 67 o7 o
.2

01 zudet (quoted by Hoefer,158) gives the componsnts of ths
windcw glass »f Pompeil as
Silica,69; Soda,l17; Lime ,7; Alumina,3; Iron Oxids,l; Wan-

gangse and copper , Tracss,

b O R s o L R L - R = A s R T ol B ¢ o 1L a8 8 .,

The following teble shews how the colours in glass ars
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and wore produced :-

CLU 3 ... Assyrian (1): v o pp er ,without COobalt,
but soms lead(2) (analysis, Layard, 106)
Sryption: Ya silicate of soda , lime , end
copper” (D1llen, 27) :
Alexandria,Pozzuoli (Vitruvius, quoted Hoefer
171), sand, carbonate of soda,ond copper Ti-
linrs |
jodorn: bius transparont,s cwt "batch",2 1bs
oxido of cobalt: awmro Llus,s cwit'bateh",

s 1bs oxida of coppor (Pollutt,34)

G R &N ., Parsien,time of Darius, Coppor with load
{Frandﬁet,]ﬂﬁ]
Fhoophrrstusic. 500,B, 0, Joopper (Rostos,ii,s20)
gyria‘, emorald, Geruse 1,class o,melt, cool,add
asses' urino(symbolic for a salt of sopper)(
Bartholot,liist.ii,29): also 300 drachms of glass
sdrachms of "burnt coprer” (ib.9%)
Cupric oxide was employsd by the anclents for
‘this purposa(Roscos,iiE90)
J'odern: cupric oxide (1b.42%): copper ~ives
B bright‘graan in the prasonce of lead(Franchot
99). For "emarald ~rwen," Sewt "batch",12 1bs

copnoer 8cala, 12 1bs iron ora(pellatt,34)

R 3D .... Assyrian: suboxide of coppor(Layard, 166)
geyptian opaquo: large quantitiss of basi 3
oxide of copper,evan to 15 or 207 (Dillon, 27)
syriac: rlass 300,alkali 5 (Borthalot,Hist.1d

05)

—— - -."-._-'__'-."P'- - - —
(1 ) analysss of Assyrian plazss ars not givon in andras(ss»
his p.f).

(2) Qobalt appaars to havas bean known to ths anclants (Bar-
thslot, Coll, 24%].
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« 3 b (cont,). Comrositiones ad tingnda(viyi th Cent) ,ein-

13

R T L O

nabar(?) (1itharea?), burnt ceppor(ib, i,ad)
(billon, 120)

vodorn: ruby rad,s cwt'batch" ,4 oz, o¥ido
of rold(pellatt,?34)

Tho Purpla of Cassiusg(sao sub=guct, 14,b) from
a rich colournd pracipitato of rsold thrown
éown by tin, is the basa of marono, ruby,

¢ rmina,purpls, e 30 (Binng,04)

dorric oxide (Roscon, 1i,590)

assyrian: load antimov! .to( Layard, 163)

(ihe fine yoellow slazses of the Chinosa ary
duo to ochry earth with an oxidas of antl-
mony (Dillon, 29)

.oderns & metimes lead antimonate in combina“
tion with oxida of tin(Binns, %)

A rocoint is ~iven in Alancourt(1s”) for To-
paz: 2 oz, natural crystal;? r® native clmna—
bars £ o%, A28 ustum: 4 timos as mach 2alcinod

tin,

Assyrian: tin oxide(Layard 14¢)
Gompositionos ad tinmend (viii th Cent.),
tin oxido produces 2 milky whito(3erthelot,
aist 51,13

L odarn: Tin oxide form. opagus rlazos and
anamsls (Binns,70) |

j0ft white opaque enamel: A cwt "Dbatch”, 94

1bs arsenic, # lbs antimony(Pellatt, =/}



(8sation . B=7) 11

It should be added here, that if oxide f *tin
is used for white enamels the least particle of
iron is fatal. The tin 1tself sometimes assumes
a pink cast ( Binns, 91 ). Oxide of zinc also
gives white, but less opaque. It 1s indispensable
for toning various colours,and is used for the
preduction of yellows,greens, blues,and browns
(19.70). Tin, according to Franchet (Cer, Prim.
103 ),was of'ten used in Persia in the time of

Darius to render glasSs opaque.
BROWNK (DARKEK ).y. Menganese (Binns,B88).
me o (gna B A WN )... Iron (1b,,84).

PURKPL & s.nin @ryptian glaze, 138t Dynasty,oxids of
manganose (Dillon, 28),
Modern, 6 cwt "batch",20 1bs oxide of manganese

(Pellatt, 34 ).

BL A CK ...Syr.—Arab, Treatise( IXth Cent. or later, Berth-
slot,Hist.,11,194) 1 1b, borax: # 1b pulverulent

sand: & handful of iron scorises, See also p.55.

)

dastdon Assyrian Glass,

It would be out of place here to go into thes detalls

of ths ancient stories of the discovery of glass.
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fut it may here bs briefiy stated that in Babylonia beads
of glazed Frit have besn found to be'common' in a cemetery
of the Third Dynasty of Ur(ec,?450 b, G, Inear ur(4oollsy, An-
tigquariss Journal, 792%,12), Andrae has recently publishad
a beautiful volumo,G o loured Ceramics from
A 8hur ,in which some of the glazes from Ashur are as
old as the AIl1°th Cent, B,C, Finally the dated gliss vessel
of darson's reipn{snd of VIII th Cent, )} should be mentioned
a5 the sarlisst dated Assyrian glass,

4ith these details we can now sXamines the materials used
by the .ssyrians in tha.ir pglazes and glass,

O - o B i S 2 T8 s U s Sl = Sl R TR T - I e Rl B R ¢

(o T & 8 '8;

first it should be premised that the a1 k a1 i used
by tha sssyrians has long been identified in the word wu-
hulu, the equivalent of the Syriac ah 1l a "lye' (i
4%), The kind particularized as wuhulu gqarnavu
1it. "horned", T identified with “alicornia,the name of
two srecies of the alkaline Ch en opodlacaoace
aboundine in soda(A;i 11¢). Dillon (172) says that the ma-
ritime people of the jouth sxtracted their soda for the mo.-
part from the ashes of tertain pl mtis prowine in salt marsh-
83 near the sea(Chenconodiacsae, (‘oossfoot, jalsola,Chenoro-
dlum, Jilicornia,ete,) ., The roughly lixiviated ashes from
spain were called B ar 1 11 a + those from the Levant,
R o‘q uetta ,ﬁhicﬁ cars from Aden in larse trudse caktes

fromthe 3uasda fruti«c sa, wile that from
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Barhdad was taken from the Salsola kali., Ths Arabs still
obtain lye from the ashes of these alkaline plants(Chesney
i¥p.,1,5741 A¥ 118). The method of obtaining lye in India
is by burning the sun-dried plants in pits, the fused alka-
1i collectimg at the bottom of the pits and thus becoming
"barilla" ready for sxpori:(iianhoba Ranchoddas, Indian i'edical
plants, 1089). Blancourt(34) says that all sorts &f ashes -
which come from the maat for makineg plass are called P o 1-
verin e, because they are truly pulveriwed,and that
Reoechetta consists of hard lumps,better than ashes,
30 celsbrated wers the soda ash manufacturss of the Levant
in the 1’iddle Ages, that they wers imported into Turops,
Bacon saying that the ashes of kali growing in the desert
between Alexandria and Rosetta weme compressed into masses
like stones and sold to the Venetians for making glass(iat.
Liist,,viii,770, quoted by Fowler,A r ¢ h a & O Lg% Al

¥1vi,9F-note).

et ion G, Th e Sandg TR iseyrian

___________________ g1l ass .,

The ilkali having been discussed, the next problem is
to identify the most important component ,5an d . It
will be obvious,almc3t after a casual glance at these
glass-texts, that the s3sential Silica-component must be
conicealed in the word which plays So important a part in
these tezts in the forms

Thi.BA KA (IM.kA.ANEA in myAl, 477 ,%,32)
amn a (kK)k u (immanakku,as equivalent to

11, 3ANA ,08ller, A0TU,1;310, 25, and 357)
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The forms ending in -k u or ~k ku are ,lessrs
gmith and (add point out to me ,the usual Assyrian squiva-
lent,

It is not , however, the usual word for sand in Assyrian,
1t must represent the spetial sand used for glass - making,
probably & purs quartz sand, It will bs remembersd that for
many ages(so Pliny,Nil xxxvi,f5)the only spot which afforded
the sand for makin:; glass was the traditional place wherse
glass was firdt accidentally made,as the classical story re-
lates. 7his was the river Belus, the modern Va'man,which
flows out into the l'editerransan near Acvre. Theophrastus,
long befors Pliny(3rd Cent.D.C.) mentions the sand of this
river for the making of glass (Dillon,”7), and this sand
was long aftsr transported to other : wntriss for this pur-—
pose (S trabo,Geop, xvi, 11, 25: Josephrs,le Bell. Jud. ,1i,9:see
Fowler ,archasologia, ¥1vi,83).1t would be conceivable that
even the Sumerians might have purchased it for thelr glazes
from Gyrian caravans, and ,if this werse so, there is just
a possibility tha.t.l the name of the river Na'man bsars an
scho ,indirectly, of the Sumerian IM.WA.NA, whi<h ,as we have
already mentioned,rC.ours in a Sumerian r Yipious text

UR. SA¢ (tak)Id.MABNA BA.CUB

"The hero cams to the sand"
It would not be the first time that Na'man has had a
philological connection with a foreien word, for is not
the nreek word an em on e supposed to be related?

To go a step further into the domain of comparative philo~



(vt tion 9~ 10) 1r

lory ( hers apgain with very grsat wariness and hesitation)
we micht note the similarity in sound batween the Assyrian
immanakku , amnaku, and the Greek a mm o ~

konia, a calcarsous sand,

3ection 10, TH e HLhime In ABsyrian

- T e

¢ 1 88 8,

ilaving no. discussed the two mair cemponents of Assy -
rian gless, alkali and sand, it rem:ins to seek the thind,
gither 1 i m e r lead,

The presence «” L, 1 m & is far more probable in Assyrian
glags than L e ad ., Of the two(although this is not a
consideration of any great weight) lead must have been far
more o¥pansive and difficalt to obtain than lime,which was
probably in daily demand at Nineveh for house-building.
A6tually, iead appears to have been very uncomrmon in ancient
glass generally:' Xotwithstandine the use of oxide of lead
by the sncients in their-coloured glasses and artificial
gems and enamels.the lightness of thp fragments of their
whita cut glass indicates the absence of lead from the
coristituents of much of the ancient artificial ¢rystal"
(Pallatt, 72}, Dillon(248,note)also says that Prof, Buck-
man in Ip81 noted the absence of lead in his analysis of
ancient glass,

Furinarpore, 1t will be notie=d in the following
analysei g of specimens of Greek and Roman glass by Klap-
rath ( quoted ty Pellatt,7s);that this use of oxide of
lead in fairly large proportion does not appear to 'Eie

av esssniisl in the composition of the glass, sinCe it
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doss not aoccur in the blue specimen, and yet is found in

the red and the green,

ned Glass Blue (lass (reon Class
SAND 152 183 130
0AID:iE OF COPF AR 15 1 20
GAIDS OF L3AD 2A - 15
0AIDSE OF IROM i 19 T
ALUMIN A 2 5 11
TALIUSR @i, LINE 5 05 13

Tek ing all these points into consideratlion,and noting
that the Assyrian word for lead (an aku ) doss not or-
cur in the glass—texts proper(although it does in Sectiongs
QQ), we ara entitled to sxpect that the third component is
a form of lime and not lead,

This third component is obvbously represented by ths
word D amru tu, Indeed, the amplification of this
as we find 1t sometimes given in these texts ——"n a m -~
rutu of tho dsa"—— must surely seliminate any possibi-
lity of lead, Meissner's sugeestion "perlmutter" doses not
seem to me to mest tlie case as a translation for simple
namrutu ( Section 2%,T) espscially as lulu
(which I follow Virollesaud in translating probably "oyster--
shell" Joceurs in the same raceipt,

Namrutu "the bright thing" is suspiciously like
the argbic nura (nawra ) " lime", In Section 32
it will be sesn that the mineral (tak)yD misht be the Sume-

rian equivalent forn am r u t u ,on the grounds that UD

v
=namaru . "™en w8 cmsider also that (tak)yD,i, re-
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prasents the assyrian way of saying "hard 0D~ mireral"
(if T am right in 3ection 34,a),and that IM.UD == g A S § U
" pesso,plnster”,we shall probably not be far wrong in seo-
in~inn amrutu some whitish mineral ,softer ihan
(tak)ub. .3 (1imestone of some kind,Section 32),or in oth-
er words,l i m o or eh 41 ¥ . The latter a:mears to
be the more probable ; it is the natural minersl, and also
sccordine to dranchet(®4), ch a1l k was the usual form
in which the element of 1lime was introduced intoc anc-eni

rlass,

smetion 11. *The Detrilils of G18a8 8

e

¥yanal ieturae.

The following details in the makine of glass,as riven in
Roscoe(ii,s”=,ff,) should be compared with thoss in the is-
syrian translationsi

"The materlals ,,,are first fritted to ether in melting
pots., ....The materials required for the formation of the
rlass are,if possible.,always mi¥ed with broken glass of
the same kind,technically termed 'cullett', for the purpose
of increasing the fusibility of the maszs,... The furnace is
kept very hot until the first portion of the material added
bas been fused, and then a second portion is introduced
.+ .« Formerly, shen impure materials were more penerally om-
ployed,.. large quantities of..8vum were Tormad fa Layer of
salts terme® g'a<9-7all or sandiver, shich had escapasd Vi

tririeatiunt] . Now,however, its formatior is avoided by

the use of purer materials,and by the addition of charcoal
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if salt-caks is emnloyed, care Deing taten not to add an ex-
cess,as otherwiss the glass assumes & yellow colour. The
118t process .. is termed the ' £ 1 m 1 m g',,, the glass
must be brought into as liquid a stats as possible, =and
consequently... the temperature is raised to the hiphest
point....All articles made of glass require %o bs very slow-
1y and homogeneously cooled,, .2all glass therefors rsqulres
to go through the annealing process., This consists in  sub-
mitting the glass articles to a very slow cooling i
pillon(24) thus deseribes the making of dgyptisn  glass:
"pirst, with regard to the frits,the essential pralimi-
nary stage in the manufaetupe of plass;,.. soms such half-—
fused material must have been long in use by the Egyptlans
in the preparation of their Plue glazses. Complete Presdom
from iron was attained in this ecase( just as in after days
by the Venetians ) by the employment of cCrushed pabbles
of white guartz as the source of the silica.... The frit-
ting — pans , to judge from Scme largs fragments of frit

that turned up, wers shallow bowls some ten Inches across

sk The shape and size of the ¢rucibles in whi<h the

fit was subseguently melted may be inferrsd from some mass-—
3§ of glass found in the rubbish, These masses hud been al-

lowed to cocol in the melting -pot ,and the presence of froth-

y and worthless matter at the top was a proef that the glass

Wwas not merely remelted in them,but prepared on the spot

from the above-mentioned frit. The plass was left to sSo-

1idify in the crucible,and when cold ,the crucible,as well

as the scum on the top, was chipped away,leaving a clear

lump of gocd 3.'1 agg "
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3 ection 12 Th e ASs ¥y rian Methods

b — te

g T ek in g g1 a's 8§ .,

jjaving now sSeottled the thres chief components in Assy-—
rien gl .ss~ making
- IM.,FANA, TE.MA AN NA, amn aku, immanakkau
=" Bana
- Chuluw,uhulua garnanu, amplified by
d1gmenu "ash" =Rl £ 1 B o i TR
Namrutu ="t ha 1k "or, &arbdbonate
of 1 ime)
we can now discuss the actual methods in vogue in Assyria
in the sSeventh Century B.(,, and the components which are
added to obtain the different colour—effects,
¥e may premise that,in all these texts desaling with
glazes or glass, each receipt must surely contain some clsar
indication that the plass-base,frit, strass , or whatever it

be,

#

18 included., It must either be referred to definltely by
nsme, or elss its full components must De detailed,or, as a
third method, the previous receipt containing the glass must
be referred to( as in Pl. 4 ,K.203,vi,4). I mention this be-
nause 1% is a most important clus to the identification of
several ingredients,,snd yet I do not think it an unfair
postulate, for we may sursly regard these texts as having
been mede with great eXactitude for the Denefit of craf’tsmen
of eve ry capacity and degree, If we apply this postulate
to the plass-receipts,ws shall find +hat if will divids *hem
inte two classes marked respectively by

(1) the presence of such names for different kinds

of glass as can be definitely identified from
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the components which are piven in detall in the
spoeclial recszipts devoted to their manufacture
(2)The absence of such names of easily - identified
rhass amony the components,
m (2) we are entitlsd to maintain that the editor of thig
trsatisse, complyine with the ordinnry demands of uniform-
ity, will either have included in his receint some name for
A particular kind of plaags ,s0 far not recopnised in our
eXamlnation, or slss he will have reprasentsd it by its com-
ponents set out in full, or by a definite reference to
a precading part of the treatise, In a treatiss such as
this is w#e shall bs right in expecting that all the detalls
will havs baan carefully thourht out, 8ince the editor
doubt less had to provide directions not only for the skill-
od craftsman but also ths novice, I think ,thersfors, we
have no richt to sssay the identification of any of the
minor components in a raceipt until we arse sSure that we
have rocognissd the refsrence to the =lass base,
For example,there will be no djff!ﬂulty in seein~ that
sirsu and du 30 arevh 5 names of sors forms
of glass,for ws are Tortunats enough to know the components
from ections °95,T and CU. But in several other recelnis
we have no such cartain guide to the word which indiecates
the glass base, ahd yst it is a firgt essential that it

should bs identified,

Sectienls 2he gSinplost ASS yrxa n

& 1lazTe .

8 can begin as the assyrian does , with the simplest



{Bection Iy ) 21

form of glaze, The components are (8ect.25,3)

40 parts S and

45 parts 4 1Lk 2l 1

5 pabts % 3tyrax-gumn (1)
The first two ingredients give the " simple alkaline glaze "
mentioned by Dillon( see Sect.4,p.f), transparent,dut
diffisult to work,snd very fragile,but doubtless adequats
as a simple glaze on burnt brick, I am unable az yet to
offer a satisfactory explanation of the gum,fut I sugrest
that 1ts inclusion isparallsled by the charcoal (anothor
organic subatance| indicated as a cormponent in glass-making
(Roscos,11,704) to preisnt too great a proportion of sandiver
or Soum , Compare also the old receipt in Berthelot,dist.
ii ng, fer softenine crystal,where the crystal is to be
placed in ajum with vinegar for twenty days, taken out,
sut in the juice( ¢ h y 1 o s ) of anagallis,euphorbia,etc.
and after the addition of mercury,it is to be mixed and
firad. In Dillon(121) an old receipt for seoftening glass
gives as the necessary ingredlents "  fat worms and Vvine-
gar ,also organlc substhancas,

T+ is not until the next section that we are intro-
§iced to the coppser which will give this ‘plaze {+8 au-
callant and tamous Wiue colour, liorsover, according: to
Pranchet (24 ) the plazed Egyptian ceramics of theXVIIIth
Dynasty have likso this a thin uncoloured alkalines glazs.

In one other receipt in these ifeXts ¢ Styrax—gum
(six shekels,emouniing to about 1/42 of the wholelis
inciunded|{Sect . 28, 1Y,

(1) Tor this identifiation: , see my AH 135,
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This first frit corresponds fairly %=losely to that riven

by Blancourt(44)
200 1bs of Tar 8 o0 ,or of fine sand
130 1bs of Alkali

It will bs observed that in the Assyrian recsaipts the
proportion of alkali is far greatser than that prescribed
in modern glass-making,probably because of the greater im-
purity of ths Assyrian product,

4ith this discussion of the materials of the first frit
comes the problem, fhat was it called? as will be seen, the
heading of the receipt 1n the Assyrian text indicates that
the making of uknu 1 bbu is given in detail. ire
we to supply these words in the break wrich represents the
lost name of the first frit in 1. 20,0r i it to bes some-
thing elsel?

Uk nu has long bsen identified with lapis lazuli(ses
MA 8. V.) and was compared Dy Jengen(ses Broockelmann,Lex,
8 ., v.) with the Syriac gun a ! a ,cyansus. But not only
isu knu the actual stone,but it 1s also the blue ¢:lour
as has been accepted for some time(s,g.,Koldewsy, B .av,at
B abyl.,45,ff) 1.e. the pigment ultramarine obtained by
grinding the stone(seu ge~*, %32). Later still 1ts meaning
of blue frit was recognized by Si dney Smith(JRAS , 102K,
%9)., It was specially used for the beards of statues(H4WB
) 5a zieni faiknI zagnu (IV R, 19-20)
" mit niederhar.gendem tasurfarbenem Barte",

In these glass—~texts it will be noticed that u k n u
in various shades is given as the chief compound in the

groups which form the actual Assyrian names of ths 4differ-
ent glazes, Obviously, first of all, it will stand for the
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famous Plun gluaze for whi.m the Babylonian artists ere so
wehl known;and dovbtless the translucent slabs of a fine ftur-
quoise tint ( 3" squars by &' thick) in the Louwgl‘lrara
knom By this der<ription, But besidss the ultramarine -o-
lour, uknii 1s used in compound names such as "red-

imrple” (3r, 11770), "sapphire" (Br .11777), and others

waich are leost(ses jaetion P£5,;11.7%,74,7% -1.7" gives u k-

r—e —_

n& salmu j,i.e, "red-purpla”.
(Talk)u Kk n @ 1 b bu is literally ":zlear lLupiah,
The adjective i D b u is also applied t.o"nr:.:st:uffd u 8

of which three kinds ar: recomni=zed in these texts:-

'

\1:'111115{

i 1 , simply: from the fact that ths com=
ponents of this as given in 3Ject, EE,BB,I."—(:}lnﬂic:xta a
glass made with oxide of +in(?) we may infer that, or-
dinarily , simple d u 84 is an opagque glass,

(2)Du 8% 41Dbbu "elear nrystal", which, by
its adjsetive asain accentuates th_a differen<a in trans-
lucency Lstween itself and ordinary d u ; u. l'oreover
hia 4w $9 1 vdbu is turned to opagme uhite by
the addition of oxide of tin(?) (8Sect. 25,%,1,20).

(3) Du ; % orau,"sreen crystal"(Sect. o5,
R

fe may, I think, therefors accept "nlear, translucent” as
the meaning of i b b u,
T+ would, therefore, not apnear to be a satisfactory

solution of the problem if we supply uknu 1bddu

(1) Dillon, 40,

(2) Duplicate of T,1.,17,
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in the gap in 1. 20, We have to find a word for a simnle
frit,and since one of the most sssential characteristics
of uw knu is its blue ctolour,we can hardly ignora
this very definite characteristic, The probability is that
some word other than u k n u is lost Prom the gap, and
that the uXkxnu i bbu of 1,13 is a general head-
ing to the next few sections, We must cast about for ano-
ther word with which we may fill the gap.

Consider, thersfore, the word ahussa, abusa,

ah u2z2u, which occurs three times.

Its first appearnes, .us nearly as w8 2an declds;is in
the section following the making of copper axide(copper
Scale) very sarly 1n thase texts, Here it is the only
comronent left in a matilated roceint for making z u k u.

Suku mast be a glas. or gl .ze, .hat is left of the
instructions for making it is very similar to othar gl ss-
recaipt.é,ljzt. is to be settled sevenly between the fire-
apertures of the furnace(cf, sect. 78,F) : it is to De te~
ken out after one day: 1t ig apain ito be puf down 1n the
furnacs which has bPeem llowsd fo grow cucl, Ilssvhers
(3ect, 25,DD,1.16) it will be seen o form tho glnss base
in the receipt Por the pufple of cassius(ses Ject. 14,b):
it is probabliyx the glasg base in Sect. 25,0, 1F and 22: in
Jgect ,25,X ,727, zu ku Tforms the main glass base,the
other camponents beine only in srall guentity,but in this
Tecelpt I am still doubtful abeut the actual product .In

gect, 85,J,72;1t 1s used compoundsd with t e r 38 1 t u,

D e e ———
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(the gloze containing coppar oxide) whore it is in tho propor—
tion of & to 3, Everything points to its ba.i‘ng a glass and
prebably a plain ones,

But ahussa 1is,as we have sean ; ons of ths corponants

of

zuku, and prima faci 0,1t i3 not unroeasonabls
to start by suggesting that it 18 a simple frit on which

zZu K u 18 basod, and if it is not the same as tho frit dos—
dsscribod in Soct ™, BB (sand , alkali, and #styrax-gum )at all
events it will be ons very much 1likp it. Por instance; it
appears to ba the only gj_asé base in making what I bslievo

to be Aventurins (Ssct,40), It was composed of an unknown
guantity of $adada (ﬁrn’babl}r ths samo as % a4 E, farric
oxide (Sect,22) ,10m anaof ahussa, .. mana of
unwashed" sal'é%é mana of somg form of arssnic . Since soms form
of glass must be indicated in gach raceipt in Some way, it
will be saen that ahussa 1is tho only possible rapro-
sentative. Finally , in ths thir d instance in which a h u -
s s a occurs, (Sect. 25,N),10 m ana of 2ah uls)s,a ,afd 10
manaof some lost s ubstance ars the components to mako
Ssiparri arhu "ar hu-bronze",for which I sugrast

bronz: enamol,or inlay, such as is found in soma of the bronzs

bulls in tho British Mugaum.

(1) % aa & may porhaps ts the same as $ad anu,
or connactod thorowith(Ses Sect.41,ff.3., "Salt", mi 1 'y,

probably saltpatpe,
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The root of ahu z z2u anpears to be the same a that
nf the well-knom 4issyrian wuh hwu zu used to describe
ovarlaid bowls (Del, 1iWB,4%),

We shall, tusrefore, probably be risht in seeing in
abhussa a simple glaze which helps to make 2lass and
ariamel,and we may perhaps see Iin .t the correct restoration
for Seat ., 75,B,1,920, and if so, 1ts components will De

sand, alkali, and *~ st raX-pum,

350 ttion 14 The Assyrim @Glass, S1i T su and

-

-

Du sSwu
The next considerations are the different forms of glass.
simple pinss appears to have Deen oalled s i r s u (less
probably b u 8 u,which 18 a possible readins) (1):
531 rs8u 1s somposed of
60 parts 3and
130 parts  4lkali of saliecornia
% parts mi 1 'u ~ salt(petre)

2 ports - chalk
=380t 251 Co

\ special form of 81 r s 18 defined Dy the adjeotive
n atkn,which I take to mean literally "melting",i,e,,
glass for fusine or melting with others;

? marts sand(?)

120 parts alkali of salicornia

? parts mi 1l ' u~- salt(petre)

3 parts ghalk

~5act, 25, P

L L T ye——

(1) 1 nardly venture to sugrest that there might be some
ilgjugiual_ gormection between S 1 r s u and the Syr.
t ¢+ h a "glass" Yot the letter R has a peculiar
way in Semitic of diseppearing in the neighbourhoos of
a gibilant;i, e,; in the Syr. ku r s y a "chair", .ss.
kus8 suy ef , the Hebrew s'phard®a" and the Arabic
L;...u-:: ;
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In this second text the simple glass s i r gu is
slaborated by the attribute whieh I toke to be fromn a -
£ ; k u sthe lieb, ‘?Tn_;r"malt , Tusa", and ,as I surrested
above,may mean & glass used in makin~ compounds, \ctually
this section in which it oszcurs is followed immediately by
a receipt for making sipru " sapphire” (Sect. 35’-,;&.},
méd =1 » 88 i8 one of the ingredisnts, In this receipt
() there are instrucgions which yprobably indicate that

the "metal" 1is to be poured into witer, and perhaps we
may find a parallel to this in Blancourt's instructions
for makine a vory white clear cryatal(57). He recommends
taking some crystal Tfrit from his vi th chanter, a‘hd add-
ing 1little by little somo mancanese. Then thepot is to Dbs
taken out whon the metal is melted,and is to be put into

a great earthen vessel full of cold water:then put again
into a cloan pot ,melted agaln,and cast into the water agaln,
this being repseated until the crystal 1s separated from
Hall this sort of salt",and finally it is to be left in
the pot in the oven for five or six days to boil,

we cun leave s 1 r su as idantified as a simnla

] Snen
glags, but bofore discussing du su 1t will be vell to

sottle the e¥act meaninz of m 1 1 'wu, iong compared(and
that riphtly) to the Heb, 7}7”3 Hanrt®,

(Tak) m 1 1'a, (Tak) m 1 1" u pi su,(= the white),
(rak) mi 1 'uw s almu (= the black) occur in the sawe
pra;;;iption (x5 97,4,9): (Tak)m 1 1! u tRifmale) (gect, 25,
p.1. 9Rex,ed)s frak) m 41w 3 almu USu BaLvblack
mil'a male and femals" (Lutz.AJSL,X44vi,R2,1PR), The
simpls m i 1'u ls described in thess glass-teXis as m o -

s at "washed"(3ect.25,3,1,10) anrd la mesita "un-

washed" (aa,1.4).
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Now the ordinsry word for "selt" in hssyrian is t ab t u
{in which meat i8 pressrvsd,cf. ry."Rsports of ths apicians!,
11, %0t); Ei1 therefors, whils corrsctly compared philolo-
pical 1y to T“i?f_},vmuld appear to bs a kind of salt distinet
from t ab tu: and 9s ray provisionally accspt it as "salt

petrs",a chemical which apress very mwell with what is wanted,

a8 we saw in 8ect 4,1$altpetra is one of tha dacolourising a-
I
gants fop 1ime glass, At tha same tima this identification
i’
(1)

canmot bs considersd certain.

i

in aBsyrian nedicine we Tind a black and & white m 1 1 'u

pregcribady -

<. hil'u,simply(about 12 tt.),ext.(97,4,9):temples(97,4, 26)
(dup.,CT.xxx111,44,3-5)¢ eyss{85, 2,8, ¥):for a blow(¥) (77,1,
17) tby penis,witharsenic(62,1,11,7): uncertain,4,64,7:37,3,10;

iv,5;66,7, 1], -y
u pigu, “white mil'u , (about 6 tt.),ext. (87,4,9) , tem=

ples(ib, 26 ):rub(89,2,6);8yas(16,3,F), int.,constipation(?),

97,4,9; )scorpion stine(91,1,r,7):eyes(15,6, 12, 21ons; 16,3, 5;
19, 8, 12and 14 ) ears (54,1, 18). Int,,drink(39,6,9:59,1,26;60,1

10). incertain use,8¢,1,18,
b -
Elll have transiated m 1 1'u hersin as "sa1t(patral, ainsworth
4, 118)says that thers is an sbundant efflorsscencs of nitrs
with carbonate of sSoda and sulphate of Scda in issopotamia,
and that the alluvial soil is in parts irpregnated with nitre,

sccording to Hi,xxiv,93,saltpstrs 18 found on the surface in

Persia and arsbis.Filiny (Ni.,xxxi,46)says that & substance call-
It has, howsver, bsen Sug-

egd "halmyrax" was foung in nedia.
EEStﬂgltg me that ainsworth possibly mistook thes natron carbo-
nats of soda for nitrs, _

che difficulty of identifying any ancient salt is w?ll kn§§g&
As roefer(145)says, the spithets red,yﬁllaw, gray,Elus,agpbﬂ‘
to the ajkaline salts shaw thelr impurity . Erera-lﬁ,bcqglt
nats of soda appears to havs been call ed n ahu Tro E,iniL :
nitron was somatimes carbonats of potash,mors rars Ffib
nitra, (azotate of petash),and finally the Soda of comm?gﬂg b
146), ¥i1'u must surely bes distinet from n i t1ru (BoFr.6U%

s, of , 15,58 13 s :
ggiaihéwgfigu;iéht be a possible igentification(ssp, fromi
ths Faﬂiéal,axanplésjoccurs naar qrmiaﬁﬁ.,?l}, and is a chemi-

cal of great use in meking gl aze\Binng, 69,
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Acceptine m i1 1 ' v as probably saltpetre, we can
pooon e dom g i e
~.8 We saq abc7e ,thers =mppear to be three kinds (p.
o3 ) s simple, clear® (like u kX n 1),and "gresn®,
simple 4 u 8T 1s made of
g0 parts Sand
120parts alkali of salicomnia
§ partsmi 1l t‘u-salt{petre)
/2 part Chalk
Z parts oxide of tin(?) e
3,10 part L u 1l v (probably oyster or 115&?]:)
~5eect, 25, T
Eers agzain we heve the uspal components of glass to make °
Au ST , which will be Seen in 3ect,z1 to be one of the
§ix chief materials From whidh seal-nylinders were madsa,
The other five matsrials are:~ black(hasmatite),Sect,41:
blue(lapis 1o2ili), 3e51.32: white(aragonite,etc.),Sect, 36
green (serpentinm ), dect.35: red(jasper), Sect,33. The remain.
ing material, which we see here clearly was a name for a
form of plass,must ocbviously have Deen orijginally the
word for ory %t'al,a material from which seal-cylinders were
made (Sect, E‘Hiii
The diffeprance betwsen d u 5 1 ~glass and sSir su
~glasgs appears %o he that the former was made with one part
more salt(petre), 1% parts 1ess of chalk, and additionally,
5 parts of 4 u 8 k 4,which I suggest may be oxide of tin,

ands/10 part of pearl or oyster -ahall,(-’-)

[Esp—

(1)Boson must ,I think, be held to be wrong in his identi-
fication "¢ 1 s o0 11 t o "(Bortgny). T dombt 1f Schallls

suggestion"une agate chal cddaine (RA 1918,120) is bstter,

(2) virollsaud's sugmestion, the Arabic }'}}TJ (Bab.1i1, 222)
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our first problem in settlin< the minor components of
V e P
du su is the d@ifficult word tu Sk u, and we had
better discuss it in a sub-section:

subasecec tion 146A. Tusku, 0¥ide of Tin(?)

e

A& far as 1 know , the word &uss not occur outsids
thesa -texts, 4 word tu fxa .« showever, doss occur
in a receipt for soma sye =~ trouble, to be used with
arssnic (Al 1=,A,r.«} which may possibly be the samafﬂ

If we examine the other instances of tusku 1in these
glass—texts,we Tind 1t used in two cases as the nacessary
inpredient to make 4 u EE 1ibDbu "clsar crygtal-
glass opague rod or whitish, acecording to ths quan tity
used, Thess ars

(a) 360 parts clear crystal-glass

1 part tusku
"the composition(m a 5% an t 1) for (tak)p a-
gl WL A ag;aki"

~Gect, 25, V.

‘Now p ar ut u,as is well known , 18 e1ther marble
or alabastser,and & g ; ak i , hitherto unknom,must
be referrod(verhaps liko the disease a ; ak ku, MA
114, ) to the ﬂab_":f\f;ﬁ wbs dark, have a darf colour, 1
arow dim (of the ayas)",i . &, here meaning "opaque", ()
what can be identified with Tt u & k i which can be
shawn to turn & €lear glass into @n OopaGoue whitish
substance?

(1)possibly t u S ; a .. has bean confused with tu 8 ko
In SH{il,g3, 20, YWeadnin" 18 frequently used for ayes, and
onge with arsenic in a long prescription (ib,ae4). 1 hope
further on to shew that in tu sk u we may perhans
have tha original of the word P £ h wy; TRE A A
t u ¢ i a =—=cadmia,

(2)this addition of the word "opague" to parutu rather

indicates that p aru tu is normally translucent, 1.6,
tglebaster!,
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48 was pointed out in Sect.s5, o x 1 d e o f £in

is ons of the agents which produce an opague white,and
this chemical is actually found In the Assyrian glaze,
But oxide of =zinc also l'orms white,but less opame, and
argenic is used with antimony( sos Sect.é}, and we might
perhaps mention bone-ash (Andras, =),but this latter ==
the bone —phosphate to make milk-glass,and it will pro-
bably not coincide in tho ASsyrian receipt for rolouring
glass red with t u s k u.

The most probable soluticn at first sight sesms to be
oXide of tin,It was used in Assyria for a yellow glazs
ag far back as the Xiiith century(see Sect.g): 1t was
to be obtained from the CQara Dagh,less than three hundred
miles orowfly from Nineveh(See Sect, ). Tin appears in
the assyrlan alloys of copper certainly in the VIITt
cent, (Berthslot, 0oll,,220).

It is a solution which at least sugpests a possible
explanation for the next receipt(ib, 1,1, actually the
rreceding one in the text), vhers directions are given
for making "opague Sndu—-stone" ("red-store", jasper,
or similar):

Z50 parts clear erystal-slass
pnewnd a half parts t u s k a4
In other words ,one half part more t u s k @ added to
the ingrsdients for"onague alabaster" will produce somse
kind of rad.

Now, accordine to Pinns{ses Sect,g) oxide of tin
has a way of tingeins mmamel pink, If this %olour <oin-
cides({at least,in this instancs) sufficiently nearly to
the %int drmanded hy ths words "opaque S an d u — stone”,
there is ths greatest probahilitv that we are correct in
our identification of tu 8 k@ with oxlde of tin, C(er-

tainly T have been unable to find anything elss which
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appears to it so well,

dith this theory, that t u 8 k 4 == oxide of tin,we
can procesd to & third example of its use in glass,in a
composition which appears to be a very close forerunner
of the Purple of Cassius. This receipt appears to be for
producing artificial plnk coral,rather than rubies, and

ruris as follows:

§actic:n__1<_ﬂ_,B__, The& Purpl>of 0Cassins
The components for making wha t I think must be meant
for artificial pink or red oral are
7200 parts zu k u - glass ( p.24)
$32 parss tu sk u (oxide of ting,Sect, 14a)
20 parts a b a r u (antimony)
~ partsm i 1 'u -~ salt(petrs,p. 27)

1 part guld{j‘]

Wow—the introduction of this component "gold" at oncc
laads us to suspect that we have here the protogype of
the purple of gassius, The only one of 1ts components
whirh we have not yet discussed is a b a ru ;a well-
mown problem, for which 1lead, tin, magnesite,and
antimony have besn suggested, I propose to discuss this
at the asnd of this section, and meanwhlle we can consider
the question whether this really 1s a receipt for the
Purple of Qassius. .

(1) In order that T may not mislead those who are not

oun eiform scholars,I should like to draw their atten-
tion o the "brosk" in the latter helf of the sign used
for gold in this receipt, Ths first half of the sign
only remains,but this 18 enough for us to say with Ccer-
tainty that it is either "gold" ,or, the only other
possibility,"silver",and the context will allow us to

ignore this latter possibility,
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It is proper hsre, I think, to gquote Roscoe (ii,=pR) on
this subject:

"Th e older chemists were acquainted with ths Tact that
£lass could bs coloured a Toby - red tint by means of varlouvs
gold nompounds,,, General attention was drawn to thissubject
in the 17th century ,after the discovery of the P ur p 1 e
o f Cassius ,obtained as a dark-resd powler by mixing
the chlorides of gold and tin"®,

¢n p. 598 he says:—

"This body (Purple of Cassius) , which 1s used in the
preparation of ruby-glass,was discoversd by andreas Cas-
sius, who, however, did not pubRish anything on the sub-

“jectsthaugh his son of the same name published a pamphlet
.1n1695.... In the previous year,howevar , a Hesslan mining
official orschal published a paper,., He declared that hs
had learned the process fromCassius and that it consisted

in precipitating gold with tin,,. The process by which the
finest purple is obtained 1is,according to Fuchs,tc add

stannous chloride to a solution of ferric chloride un-
til the yellow colour is changed to aipale green,eand then
to precipitate the pold solution with this mi¥ture, Ths
precipitate contains tin oxide in varyling mantitiss, and
some chemists have Supp?sed that the compound 1s a golid
stannate,but this view is contradicted by the fact that
when thpurple of Cassius is dried and then triturated,
the powder assumes a metalliec lustre and on heating

does not evolve oXygen, oOn the other hand it is found
that the freshly precipitated and moist pigment is so-
lubls in ammonia forming a purpls—coloured 1liguid

which deposits gold when 1% 1s'axpcseﬁ té light or is

heatsd: the sxcess of ammonia can also be removed Dy
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dialysis leaving a colloidal solution of gold and stannie
oxide... MFoissan-has.obtained.it, (s similar _colour) by the—
svillation in air of an alloy of gold and tin ;when the
«in burns to tin oxide and purple of Cassius is deposited
in ths cooler parts of ths tubs, This chemist has also ob-
tained similar purple substances by distilling gold with
aluminea ,magnesia, zirconia,silica,lime,or other oxidss,
and contludes that purple of Cassius is a lake of tin ox-
ide cocloured by very Tinely divided gold"

Again,retuwrning to p,sR9:

"On the addition of pur%lefof Cassius or of gold chlo-
ride to a melt of glass,the latter remains perfsctly co-
lourless when quickly ¢onl:d: but when reheated to the
point at which it Decomes soft,the whole mass attains a
ruby-red colour, By the addition of tin or silver com-
porunds, a variety of tints between a rose-red- colowr -and-
red: -purpls tolour can bs obtained,,, The amount of gold
contained in ruby glass isvery small,amounting to from

0.05 to 0.06 7".

This 1ast proportion is given in Fellatt(32) as 31/20,000

—of—g0ld-givingTose—~colours -, IFmy—sstimte-of the-k-i-s-al"

is correct (Addenda) ,as sixty to the shekel,the Assyrian
proportion works out at about 1 in 9250 or ,014.%

H & ra ,then, presumably we have in our Assyrian
tsxt 4 raceipt such as will give a ruby colour to glass,
whereby rubies may be imitated, But as far as we know, the
assyrims did not know the ruby, nor did the Egyptiams(Mas-
pero, Bg Arch. ,®40). We must therefore seek some other red-
dish " stone" reparded as valuable ,and sirilar in appear-
ance to the ruby. |

Now the alternative sugrestionfor the Ruby in the
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0.7, is "coral" Can we apply this heref

It will be observed that at tho end of this receipt(al-
ey s presuming that there is no division line where I have
sugmested such a possibility) the name of the god of the
3ea and Tidal Swamps of the Persian gulf, Ha, is mentioned
in the 1line gr~cading that contai=ing the remains of ths
name of tha'" stune’ which is being imitated, This will Dbe
the first point which suggests the connection of the Sea
with cur "stone',

Next, the traces of the "stone"-name are «..Ti-8, For
this I suggest b ah ~r 1 - e , comparing CT.XIV, 15,6and
17,6

(tak )b a~a h-r i-e (tak YHAR, HUH,BA, EIR“}

f

= (tak) mu - 8gal~-tu

liowb ahr e, as I think Boson recognised(It 416),1s
an eXtracrdinary form for a word in a grammatical 1ist to
assume, asnd the explanation probably is that it is forelsn,
Boson has very reasonably suggested a comparison with the
mthiopi¢ D @h r e 1 ,and the Arsbic b ah r I,lit, "of
the sea",and so "pearl®, thile agreeing with him in his
nhilological comparison,l suggas* that this "stons of the
aea' shouyld be "coral " rather than "pearl",

(tak) EAR,HUM.BA, ¥IR must have some definite point of
similarity with the plant of the same name(Ad 272) which
appears to bs called "Yellow(green) Ring of the Fielad",

M 40lf-bond", and to be used for tooth-ache, If the resem-
blance be that its fruit or berrises are like coral, we may
probably seek its identifieation in the Withania Somnifera,

one of the Solanaceas, the red berries of which were given

me Dy a rosul priest,and were to Do used in fumigation
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against toothachs, This plant grous in the Hurdish Hills,

(Tek) P a h r 8§ is , I think, not found in lists of spoil
or booty for the good reasen ,if it be coral, | the source
(the Persian gulf,Sect,28) had been in Babylonian hands for
thousands of years, and also, 1t might be added , the val-
ue of Coral is not very great., Pliny(NH XXXII,11) gives its
rrovenance as the Persian gulf,where it was knom by the
nams of "1 a c e ", 1L,ike the AsSsyrians he comparss it to a
red berry (the cultivated cornel) , The modern Arab is as
fond of it as an amulet as ,according to pPliny, the Indi
s were.

The fact that Coral cams from the Persian gulf would
account for its borrowsd Arabic nams, Ye can compars tho
assyrian (tnk) a1 g ami g, which has ,I Pelieve ;, no
connection with the Hebrew a 1l g a b i g "hail" (Hommel,
sum, Lesest,,123,n.1), but is ths Arabiclamed "amethyst”
with the Arsbic artiéle attached. I need hardly add that the
the a 1 as the Arabic article had 1r:m‘_g bean racocnized in

a.lgﬁl'big.

(#ak)m u 8 al tu is curious here, It is the squi-
valent(also on the same tablet,CT. XIV, 18) for ftak}; o
M ai tum "blue vitriol"(sect,2¢), It may well De an en-
tirely different word .

To sum up this receipt,which I suggest is the Purple
of Cassiusi-

(1), It is a receipt prescribing a colouring agent
conglsting of about 0,014ffof gold, .4 % of oxide of
tin E?],.Eﬁ % antimony and some su.l:bpatre]. ﬁvam'in 'rhé
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modsrn way of making ruby pasts antimony is includad. "Topaz
is formad by adding to 1000 parts of strass, 4 parts of an-
timony-glass(a fussd and imperfactly oxidised sulphide of an-
timony) and ¥ part of purple of Cassius, Ruby is obtainod
from the ingradients of ths topaz mixturs by fusing 1 part of
thiz with 8 parts of strass and allowing the fused mass to
ramain at tha temperaturs of ths furnace for thirty hours”
(Roscoo,11591,590),

(2). The comparison with b a h r e(== aArab, "of ths ssa"),

da, ths pod of thi mBaa, and probably certain barrics, add graat

wilght to thy viuw that thy pglass 1s 1liks rod corm]fl

(1) Arotson ab aru should b addsd hars, Tt was i-
dontifisd by COppurt with antimony or tin(san Ma 5), hig avi-
dancs baing an inscription of Zarpon wharain it was statod that
ths king had dedicatad  sovan tqhk:{aﬂ,of Fold, silvar, copp.r,
laad, a b ara , lapis,and @I5,5IR.GAL raspoctivily. Four
of thasy tablats actually survivs,ths rold, silvor,copror, and
one of a substancs which wis suspoctad of baing antimony, But
Barthalot's analysis{ of tha facts, aft:r ths tablast had Daon
ra—axaminod(ConL. 219) shiwod that th- substanc: was nct anti-
mony, but mapnssito; " shining, whits, opagus, corpact, hard,
cut,and Eolishjdh..nﬂt 2 2livir of cantral motal in thas thick-
ness, , , (but)"carbonats of magnasia,puro and crystallis»d”.,.
"cortainly tracass of siliea”. A b aru  was thon idontifiod
#ith magnosita,

But magnasits hors as elsawhers is sursly ths whit., rock
(commonly chalk—1ika) (Rutloy, 165),and thurafors I sugrgst that
this is not ths squivalont of a b a r u , but of GIS.JSIR.

GAL, ths usual word for alabasier (5act. Sﬂﬂ,ﬂnﬁ +hat tha a-
b 3@y takl .t 1s not in axistanca. o i b
ADb aru was long arFo comparad to th: Syriac a b bara
soms matal,laad, and thae Arab, sl-abar,c 1yrium (1B, 13 )==anti-
mony,which is the sonse domand.d for LIS, #k. BAR , soma form
of a b aru nused particularly for ths ayes in madical
taxts(phan, 1924, 15),
kaisanjrfﬁualngiﬂﬂﬂ,ﬁd.EbaTt,IQT} quotss Thurdau-nanginfﬁl
lﬁﬂ?'ldﬁl ag shawing that in Sumorian timas antimony was addod
to coppar to mako an nllayfcf.alsn tha vase rads from purn anti-
mony,EBarthalot, Comnts randus, 1887, 104, 265 quotad,ﬁﬂscnuii,ﬁﬁél
Thus alloy mantionad is 1 prasums, tha sam3 as that which_
ig gaseribed in Harpar, L.at%asrﬂjqﬂl,?fﬂ,= Ei o in 3.3
3 83 i A.BAR 3 siglu o« r i 4 58 ¥k aspd.

Tiprlath Piloser took abary from Malatia(v,39),which
is only 30 milas S,W, of Keban Fadon, whero a sulphida of anti-
mony and tin is Tound.

for anothar roceipt containing abara cof,53t. 25,U.
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§ e &%t on 34,0, Doos tu 8 k @ == tutia, cadmia?

. e e e -,

In tho works of tha alchomists of tho liiddle Armos will
ba found the nams of amotal , tu t 1 a ,{in Fronch, t u -
¢ 1 a ) which has bocomo in modprn times t u t t y, This
word ruplaced tho c admi a of tho ancionts ( Bertholot,
Coll,,241),which had sovoral meanings: it was tho ore by
which copper conldad e e6louraad
yl1low (biose,,and pliny,Rioscooii,s42) , and accord-
ing to Borthulot(ib,25) it was an impur o o xide
of gin e .mid xed with oxlde &F o0 p=
per,nay even wilth oxXxide pf 108t
and 0"X 3 e of an timony, arsen i«
ous acid,etc, Ibn Boithar (No,437) says that t u -
t i a ,like cadmia, is found in furnacos where copner 1is -
meltud, and that there are throe kinds, To go back further,
I may quoto Roscos(ii, 642) on cadmia: "Aristotles,in the
fourth century B,(C.,montions tho proparation of brass un-
dor the wamo of Mossinoscian copper,which he describes as
being bright and light-coloured,not produced by tho addis
tion of tin,but by its having besn melted with a peculiar

carth found on tho shores of the Bjack Sea', A

" he same word is also used ... ( by Pliny ) to daa?ﬁata

the sublimate,consisting of lmpure oxide of zine found in

the brass—founde¥s' furn acas".

Wow our problam is thorefors tworfold ¢ can tu sk u
{ t -
be reconciled philologically to tu tia, and cn tu

ia boe made to represent or include at any period of its
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use our oxids of tin,wlth which we have identified t u s -
ku ?

1t 1s a questionwhich cannot be answered definitaly.
Tu tia is a stranpge word. appearing in prabic none can t
tell whence,and it gould bs ,ithin the buunds ul pussibili~
ty that the word had sufferesd in being, let us assums, bor-
rowaed by merchants or chamists ~rom the Assyrian tu s k .
loreover tartain parallels can be addused for suth va .
ries: 3 and ¥, for instance, become transposed in the
srabic form of Ale¥ander, I 8K an d e r ; and gwith : g
merzas into Z, as in the Assyrian h a g hiu ru ,be-
comings the S¥riac h a zu r a "apple", of E into THit
would not be necsssary to quote examples, of X fror SH
{creek from persian) under the influence of another %, #o
gan find an example in K h sh y ar 8 h a ,Xerxes.
It is claar that 8 and K or $ ana L. may play strangse
tricks,

on the other hand + i n is not reckoned as one of the
possible equivalents for t u t i a ., Yot it must not ba for-
gotten that the earlier classical chemists weee prone to
confuse all white metals: ecf, Berthelot, (0o1l,,230):

" Tout métal ot alliag. rouge ou jaune , al terable au
feu, s'appelalt Nedhie G5 ou ags ; tout métal ou alllage

bianc , fusible ou altérable au feu,s'sppelait a lilorigine
plomeb, Flus tard on distingua dsux variétes: ls plomb noir,
qui comprenalt notre plomb st , 1'us raremeny ,notre
aritimoine,etc, ; ot le plomb blanc,qui romprenait nothe
\é;t.ain st certaines alliages de plomb st . @'argent Ra
Franchet (98) says much the same fthing,

There is an interesting ldetall quoted by Fergusson
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( palaces, 169) from a Persiau autior , concerning tha groat
hall of .orXes ut Persepolis:-

" 4 persian author gquoting a morse ancient one says ' it is
related that in ancient times persons ascended Lo the sume-
mits of these columns,now fallen, and took earth and alay
tharafrom, which they crushed,an¢ found amongst 1% Indian
tutty, useful as a medicine for tha syes"".

Presumably this tutty came from the ancient glasze, and
the story will then form a small piece of additional sevidenace
that the word t u E k a,,s; already mention-d as usod in an
sys-salve,may really De the same word as t u s ¥ u, and = 8o
-~ assuming the possibility that t un 2xa .. Trepresants
the zine of sye—salves, but equivalent to t.-u. 8 k u,oxids
of tin——-— perhaps add a little welght to the suggested sty-
molagy for tu t 1 a .

Lastly we find a noun used in eonjunction with © u s ka,
¥4k $u [sect, 25,Rand T ,vi, 2 and 11), which I take to
bs the gyriac g’y g ' th & lotio, The washing of pom-
pholyx (an impurs form of the oxide of znc ) is described
in piosc.,V,lxxxv, and a chapter 1s given to it in Zosimus

(Berthslot, (oll,.,201),

To sum up: vwe may I t hink, reasonablyconsider
that o x i d e of t 1 n produces the results for

which t u s k u is prescribed,at least, in sufficlent mea-
sure for us to accept tho jdentification as plausible.

As tin was within fairly sasy reach of Nineveh, and as
tin appears to have bsen used in glazes as sarly as the
XIIIth century,there is nothing improbable in our identifis
cation., Moreover, it must not be overlooked that we have as

yot no- satisfactory word for "44n" in Assyrian,
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whether there is any etymological connection batwsen ¢ u s~

Rhu end tutia is uncertain but the re is no little

attractivensss about the suggestion,

(sect, 14, continued)

i B s e

To continue with the aAssyrian glass,
7he next kind of d u 54 is that described as "pgreen!
geut, 25.5 (a repetition of pl, §,aqiv, 1,Tf, ) ,the passage
in which the recaipt is given, contains no mention of &
glass bass to which the colouring agent is to be added,but
it begins with the remains of a single character which iz al=~
most certainly the "ditto" sign, such as is common at the
beginning of medical receipts,whenever a repetition of the
initial clause of a preceding medical prescription 1is in-
tended. Here it must refer to the preceding receipt for
some Torm of d 1 4 i,
The componants for making "green d u ¥ 3 (crystal) are
as follow:—
("4s beforae")
Add Arsenic
put in & mould, firs for seven days, taks out
after ten days

Add 3600 parts of iron rust(?)

.1 part washed m i 1'u - sa.ltfpatral
some washings of oxide of tin(1?)

1 part shalk

1 part alkall

¢rush, sift, mix, and fire agailn,
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In the above roceipt I take the first ingredient {hithsr;
to unidentified) to be arsenic in some form for the follow-
ing reasons;

In di<c nssing this mineral (tak) AE.GE.GE s Wa must
also consider alongside it another which from its apparent
similarity must be connected with it, This is (tak) as.

AR or (tak)aS.HAR ,with which I identified arsenic in some
form (PRSM 1924,24), We can now gﬁ agood deal furthsr,

Lot me premise by putting forward and sugmenting the ar-
guments given there:

Consider the following

S1.BI == e 11u (Br, 5179)

SIM.BI.Z2I == o gu (Br, 5180)

EIM.BI.EI.DA== egu,amamu, guhlau (,Br.

5181, 5182t SAI 13545)

gIH.BI. Z1,.DA. S1G. SI[-:IE 1=}= As.HAR (o1, X1V14,P, 0DV, 14 )

gIM.BL ZI.IGI.TARNU =="8 g u for colouring ths aye"

——egu %a eoki

(2) - ;
IM.51G,SIG . e g u (CT.XIV,8,0bv, 1%
v
Y uBr.gukx = 15ru, sl pulBr §187,5188)
= Vo
gIM.GU%&I_H:ﬁ T eru ,8ipu,damatu

(BR. 5198-5200) and probably S in du

v
hutrasuon ¢T.X1V,8,8, the se, tu
being a gloss (ses SAI 5564)

IH.EIM.G—U%{IN:': gipu,s"'inﬁi pura.?i{s;u

6297 )

O

(1) "yellow ega ".

v N
(2)'yellow earth", Of,IM.GUSKIH and IM.GUSIIN,SIG (schell,
KA, 1921,64).
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v v -
MGEEKIN =s3lpu, 11 1u?r pani, kKaln
(Br. B487, SAI 6352)

v W — v
IM,SIM.TAK.IS=1l oru, sindi ni,..(sal 6296)

Guhlu was rightly identified by zZimmern (see MA 215)
with k o h 1 "eye—paint",

§1M,BI.GU;K1N "gold paint" etc,, I identified with or-
piment, auri pigmentum, the yellow trisulphlde of arsenic
(PRSM 1924,24), I took SIM.BI,SIG.SIC by analogy to have
baen read findu ar g "ysl low paint", and thus, (in
spite of @ small difficulty) to be the origin, by a"mer-
chants «zarbling"; of s and ar ak e, sandarach’ The
difficulty was that sandarach is rather the crange sulphide
of areanic than the paler orpiment: but such a confusion 1s
quit & probabls, sandrachos , according to some , «uVers both
the red and yellow forms of arsenic(Berthelot,Hist,ii,129),
loreover ,it will be noticed that both EII.I.BI.GU:"-FELIH and
EiH.BI. §IG.51¢ == 1 & r u and £ T pu, so that even
in assyria such a confusion may have cccurred.

(Tax ) gs.l_i_,mfl)in its closs ¢ wnection to the above 1list
I took to be some form of arsenic,but one slightly diffepent
from EIM.BI,GU%’.,IN ,since both these drugs ars used sido by
side in aM 12,8,6, on the rreceding page it #ill ba saen
to be defined (in the form \s.HAR ) H-S:"'Eﬂll'}‘i;} a g u',

e ga heing the synonyr of guhlu "knhl'.'_

.

v
(1) Ther » ¢an be no doubt that this is the sams as (tak) AS.

LaR: the rformer oceurs 1n Al 10 times, the latter 6ttmes,

: g wn
(g) Sargon (VIIIth cont,) took SIM.BI,ZI,DA from near the To

of Kinaki and Tukulti-Nipurta took 1t from Hindaini (BoPr.46,4T)
»
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gxactly parallsl to IM.SIG,SIG "yeblow earth" is the syr.

Taore) tdx"earth of gold"== arsenic, The Syr, KS. in Bar-
thelot(ii,15) gives "a reference to "the earth of Armenia
which is very yellow: it is the golden arsenic’,

The mediual texts Pear out the theory of itz being
arsenic, (tuk)43.haR teinr used chiefly for eyes(see my
article, PHol, L9s, b)),

jorking on the base, therefore, that (tak)aS.HAR 1S a
form of arsenic, we can follow up this idea in sesking
a meaning for  (tak) a¥.G3.G& , which would appear to

3 built up on the same base A5,

(tak) ﬂg.GE,GE may be written with its first sign ¥V
or E% , and the form (tak) AE}ﬁ'is the sams word, as
Thureau—Danein shewed (&A,1991,1%4), There is therefore no
no doubt about_ the pronurciation .-;g. A third drug
occurs as (tak) MUE,AEnGE,GE.

If" we take the Dase ﬂ;é as the Tfoundation of thesse
two words gﬁ_gﬁﬁ and AE .GE.GE , the first ons of which we
presume to be a form of arsenic. we shall find an amusing
eanfipmation of our theory in assyrian Potany. In Ak 265
I identifisd the plant fu)i% as 6 8 & foaetidsas
on sevaral grounds which appeared to me ® DYe satisfactory,
Jhat cormection 18 there Deiwean & S & f o e tid a
and arsenic”

HAR == 0 g 61 U ‘Wsmo1l" (Br.8534) so that with this
1dea ofemeil” (tex) s5.iaR  glves the idea of being" the
minersl smolling of a s a foetilda Mg 1. Gsy B MO
toriously evil-smelling plant, known for this reason as
alliaceous from 1its garliec-llke . smell or taste, Now

thig garlic smell is sxactly one of the tests of compounds
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i arssnic: "Arsenic compounds, when heatsd or charcoal give
a white ancrustation far from the assay,and at the same time
fumes having a garlic odour are emitted" (Rutley,284)., This
appliss to nativse arsenic , realgar, and orpimant, wsﬁhava
thus a mutual confirmation of the two ifdentifications; asa
foetida and arsenic,

To define (AS.GH.GE a little more clossly:
GE == d & k u(SAI 4520) 'emsh" ¢ S abaru (Br, 6326)
"break" , sn that perhaps we may sse in ths word {tak}&E.GE.
GE some powdared form of arsenic. It is usad in AK about
10 times: for t e m p 1 & s (KU.KU. (tak)AS.¢2.62 ,i.s.,powdor
of arsenic ,190,1,6: cf.SF¥ ii,r3 arsenic for temples): for
eyss(@8,2,7: o, SM 1i,04 ,arsenic for eyss) : for sars (33,
1,26 : 37,2,r.4,R:) .Othsr occurrencas,7,l,r.ii 6: 29,2,9
20,4,r.6 :46,1,25: 47,3,31),

ft&k]hUg.Ag.Gd.Gﬂ, 1it. "marcow of arsanic", would appear
to bas pold 1pﬂwﬂﬁr ,probably as a pasts,for 1t 1is usad
far redecorating a crown :f alsbaster( ses Langdon,Neudad,
Koanigsinschr, ,270,36), so that it would again ssam that
ftak]gghﬁﬁ.sﬂ is soms kind of ecrpiment in powdsr, which
is mads into a pasts for painting,which 1s callad (tak)
MU, AS.G3.G3 . It is possibly ths syrinc n ur 'thi
"paste of arsenic", In the form [tak}ﬂﬂﬂ,ﬁg.ca.ﬂz 4 i-
g i-1 1 "arsenical pasts for tho sight" ,collyrium, 1t
was brought as booty by Sargon from Batylon (Oppert and
¥snant, La G2a. Inscr. ds fhors.,1.142) . (Tak) HUE-AE-
GZ.Ga oveurs Ak 7,1,is,E.But probably not as a madicamant,

A lump of auripigmentum was found at zinjirii (V. pusch-

an, Ausgrab,, 261, quotad by Meissner, in sbert, Reallsxicon
278 )

In our prossnt teoxt for ths making of prasn glass (tak)
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45.08 63 Marsonis " 38 ons of tho compomants, Zn 3act. 25,
s wo £ind  IM, 316,316 "yellow surth” (i, v., arssnic) addod

in the mokins of aventurine, Actually 1 9. of arsonic i3 usod

in the making of crown glass(pellatt,44).

gegctbion 15, barummui?)y, Iron Rust ().

— —— i ———

Tho word © o~ r um {?)-mu(?) is tho noxt problom,
Wum is Fairly cortain : m u 1s possible, This word obyvious-
1y ropresents tho chomical addition which i@ to turn tha
rlass rraon. or ( owin-~ to tha unfortunate inability of tha
smita to distin-wuish betwsen croon and yallowd, possibly
yollow. liera ,howoa.or, whom we romember the popularity of

grasn £lass in ancient times, ths probability is that it 1is

i o 1< L

Kow the usual agent for making glass groon appaars to have
bssn toppor. but here we have no indication of this, Ferrous
oxide, howevoer,was another agent for ths same purposa(Roscos,
ii 591) and we might perhaps see the Syriac root J2 10

corrosit, in b a- r u m{?)-m u(?) with a meaning (I suggest)

"rast” Unrfortunately all our pramises aroc SO doubtful that

we cannot arrive at any definite conclusion,

SoMty. 0l 'sSunnary of thae PFTo8o ding

e e T T e i

We may thus summarizo tha procading identifiecations,

Pirst Frit was called A hu 8 8 u.

[ - s chatan b e S

e G T T poweli(22):"Ferric oxide when exposed to heat has n
tendeney to part with oxygen and bscama forrous oxido, Metanllic
iron.mixod with the ingredients of glass,combinss with oxygsn

to form the fprrous or the magnetic oxids", Roscou,11,1225, 4y
Frashly formed rust usually contains considerabls quantitias

of ferrous hydroxide ind carbonata,
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Tha simpla . . form of glass appears to havs Dssn callad
sir sa, wndthis rpuws to have busn usvd in a spscial
form, s1rsu n 1%t ku,"melting(?) rlass",porhaps for
migxin- with othors,

U u & T ,tho nwe for "crystal rlass" contiined tho
componunts of tho proecoding gliwss 8 1 r s u, with a little
variation in the pronortions, with the addition of t u s-
k @ (oithir oxida of tin(%); or, with an oxtondod possibili-
ty,"tutty") and oystor sholl, or pasarl(?), and this was pro-
bably ussd as a base for making "groon €rystal". anothor

v
form is callod du su 1 bbu "cloar cryatal”.

i~ = R R B o il O+thoer Forms g Gl asgsg,

——

B

4o can procsed to two othor forms,of which ths ingrodi-
onts ars lost. Those aro tarsl-tu nd Zuku.
2u¥ w38 I hwe lroady trisd to shuw, appears to bo a
form of glass or glaze (Sect, 17), T er si tu 1is obvious-
1y 2 rlaza, since it is to bo poured on burnt brick (sact,
2-':,1;'}],

This 1:ttor,t ors i t u , comses fourth in ordor ir the
succussive racoipts givon in thess texts thus:-

1}, Simpla cloar glaze or frit,
7). The maikinr of oxide of coppar.
3). The making of zuk u

4)a Thoe making of t ar s i tu

The natural oxplanation hore 18 tht t.ha;a‘a rgsultd are
to bo taken in their ppograssive ordor, although , I 3d-
mit, this canmnot ba maintainod consistuntly throughout thusa

toxts, But ws cwn Sou, not only from tho internal ovidonca

of tho recaipt for t or si tu (LL. 44 and 47) that cop-



(B tidem 1) 4e

— i — — —_

par wis ona of tha inprodisnts :and, sincs it was to bes sprod
on burnt brick,it must havs boun a glaza: ws hava thus at tho
fourth procoss icrivod at tho mrﬂ{in‘g of bluo glave,

A, 51111 sosking for thae components of t & r 5 it
w3 find in the na¥t soction , thomaking of D1l uo gl a8 3,

sbich, whon finally meltoed,is to Do poureod into a hot ¢ a p-

4 A

30 parts t er si tu
B0 pwrts s i r s u(simple glass)
9 parts alkali(in somu spsciil form)
2 parts chalk
(1)
roasted s an du (rod minosral, hors mercury?)
this 1s to mike u k n u,
clowly w2 havo to find some agent in th. componunts which
will causa ths plass to become Plue, end I think thu only
solution is containod in ¢+ ¢ r s i t u which ,as T triod
to show abovs, @as 1 Dlua ;_vla.z-; containine coppar, This ,
whon molted with tho othar ingredients , will doubtlass
produco ths blue-colour.
gonce t o r 81 tu would definitely appear to bo a
rlaze or gliss mado with oxido of coppor,
Thers is an intorasting ploce of practical diroction
in 1,47, in the receipt for making t e r 81 t u,thy blus

e e o e e e e e e B

(1)on & an d u as cinnabar,%je 39¢t,53, (n cinnabar in
Flass sso 3act.A. fut 1 am uncertain gh:ther wo should sa32
"einnaibarthora,and yeot 1t is difficult to find anothir "red
tona"so satisfactory. It can hardly ba minium,r>d load,
Bocause minium is alrandy roasted (From white load), and
besidas, tho assyrian for rod load is g8 & 8 u {gact,34),

Nor ¢ it woll bo rad o¥ida of 1ron, for that would bo

sithor (tak) Ka or ona ofits compounds (3oct.41), It is curious
that no quantity is statod: cf, G5ect 2.‘3,;‘.,1.11}:
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glaze : the chemist appears to have given a nots on the proper
moment Ffor adding the glawe to the copper. This appears to de-—
pend on the "boiling" (?) of tho metal before soms wlns which
is presumably put on the furnace,or othsrwise brourht into
connaction with it, It need hardly be mentioned that alcohol
boils at 1'?3“,50 that obviously it is not intanded t.hu.‘t ‘ha
wins should bs put alongsids ths metal,

Leaving t e r 8 i t u as tha blue glaze made with oxids
of eopper,we can disecuss the other glass z u k o . i8S Wwe Saw
on p. @4,it is composed of ahu s 8 a {pnssihly the simpla
frit on P.25 ),and something else which is lost. It follows
the preparation of copper nxlds, and precedas the making of
the blus glass or gluzs which we know definitely contains ths
coppar. The natural presumption is that =z u k u is the plain
glass base to which the copper must be added to make & s r -
81 tu ., it will differ from the simple glass s i rsu 1in
some way, probably in the omission of some proportion of salt-
petre or carbonate of lime. It may possibly be connected with
the hebrew TN'D T2} shich (on the analogy of the lab,
T"'ml-‘“ s1.6., the AsSgyrian E e I $ 1y at o -SoRsn
foetidalalt 1%%) ) may represent two ASsyrian words in one, the

1)) representing zuk n ,and the J)*2soms corruption: it
mist not hse forgotten that J'}‘)TAT is the =same as h":}‘!‘.ﬂ,
a duplication of form which at once indicates some corruptton,
or borrowing of a forsign word.

The natural dorivation of 2z u k U —"glass" would be 2z a~

kK w "cloar"
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sast.dn 19 ., Tho Yaking oFf Coppsr

e R e e

Secale.,

snct, B25,C pives tho recisipt for making ths coppor scals
which will rivo ths Plue colour to tha rlazs,
This racaipt 18 corroctly insortod by the assyrian chomist

bt waen tho simnlo frit and tho g1 «8s which is to load to tho
risulting blue glass. unfortunatoly the lattor part of tho di-
roctions for making ths copper scaloloxide) 's broken, but it
spams clear that ths moethod is tho common anciont one. 10 ma-
na of coppor are to DPe hoaited, beaten , and spread in tho sun,
roscoa(ii,421) thus describus cuprous and cupric oxido:-
" gopper sScale, which falls from hot metallic copper whon
it is workod withthohammer, is a mixture of those two OX-
idss, '"he portion of tha scals nuxt to the motal consists
of the red cuprous oxido,shils ths outside portion is com-
poesad of tho black cuprous oxldsa, Dioscoridaos and Pliny
mantion ths existence of the red compound,indoed thoy dis-
tinrulshod two variotlus, tho onas obtainesd in the form of

a finaly dividsd powdor by pourinj: wator on tha surface of

froshly maltad coppur,and tarmad floag aoris, and

tho othsr obtained as coppsr scale and termed a & T is

ggwama "™,

pliny's doscription is as follows:=

"ihs flowor ,too,of coppur iz also used. 1in modieino:

. substancs which is procurad by fusing coppar, and than

removing it into another furnacs, Wwhero tha ransated action

of tha bsllows mokas thd matal separate into gamall scalas,

like the husks of milloet, ¥nd ¥nosn 18 "flower of coppar”,

. i 3 :
These scales are 2180 soparated, when 00 catgs of matal ars

copner known s "1 0P i «", by mews of which the genuine
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plowor of coppsr is adulteratsd,it baing also sold undor that
pamo,This 1ast is made by hammsring nails that are forgesd Crom
tho cakes of motal™ (Mp XAXIV,24).

the motbhod given in Blancourt (77) directs that the copper
should bs burnt in 2 closaed crucible for four days (but not
moltod): thon it should bs beatan on a porphyry stons, sieved,
and a blaeck powdor will bo ths rosult, This should be spread
o the tiloes: then put back in the furnace for four days mora,
takon out,and the ashes blown off,reducoed to powdor and sioved,

for the mothod in th» gyr.—arab, #s of Eerthalot, see

his @Goll.s1i,31 . lierae ,tco,ths result is to Do o¥posoed 1o
tho san, It will by noticad that in 3eet, 25,0, thare 18 n
mention mads ef Mths roof",whick,I presumo, is for the same

PArToSyg,

g e 4 on 20, tknag mae rku

We saw in Section 17 how "blue (lapis)" was to bo mado, 7This
is followsd in soguonce (Sact, 2f,:) with directions for ma-
king wuknid mor kKu ="merku- blua"., Morkau
ItﬂﬂtﬂbngM'.JPERII,CWWM%Meﬁwm1md hmﬁjg
"+ mould broad", It is hardly likely, 1 think,that markau
indicatss a diffursont shado of blue ¢ thos mention of ¢ a m-
¥4 1 ¢tu "moura", as distinct from the ordinary word % a p-
t 1" a moltine pot" is a vory pood indicition off tho meanin=,
ieduc sd to tha same common dencminator as thao pracodine tha
raCoint gmives

0 pwrts flna £t or 81 tu

10 parts crushed s 1 T §u ~rlass
10 purts  ssnd

1/2¢ parts chalk
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The prorortion of glaiss containing coppsr oxids in this

roceipt 1is nearly half as much apain as in ths procsding

Sact. 85,k contains as many as ton inpradisnts. Savaral
of thom may bo maruly dacolourising agants, aspuecially the
two forms of arssnic,*styraX-pum occurs ,as in thsy Pirst frit.
ynfortunntaly ths colour of tho rusulting glass is partly lost,
but ths nams appuars ,from what is 1sft, to havs somo similar-
1ty with tuu procodine (==ukn® m o :r kuy ), It is not
unreasonable to suspect somue additional tint, which is to bo
introduced by th:s unknown main componont, which is presecribad
in 80 largs a proportion,
Tha componants arc
30 parts t o r s i t ulglass mads with coppor )
GO0 parts ¢+ arabanu ;adda
1/12 part of s 1 © 8§ u -glss
1/24 part of chalk of thu soa
s an du (cirmabar)
1/60 part of m 1 1 ' u - salt(patra)
1" parts arsonic (roalgar?)
1/24 part of mala rod alum
1/20 part of orpimant

3 parts ¥styraX-—gum

jora cloarly tha main addition to tha blue glass is t a ra-
banu & ad da ! the othors ara unimportant, At first
sight t mr ab anu appears to bo an ~anu form, like So
many of ths plants or plant - products (AE Xz),and it may ba
philolopically connactad with the arabic . _. r'“ rIf':»c:ril,, dust,
n.-u-th:‘ E vt dda 1is an adjectiva Trom ¥adaanu "to
draw',so that if theso premisss ars corrsct the words would

mean "oarthy product which attracts",for which I sugrest
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1t will, however, bas soen in Soct, 42 that tha truo magn o=
tic iron is (takJKA,GI.NA .DIb.bi ,an_ sntirel, aiffsrant
word, how ara the two to bo reconciladf

First, it is claar that tho most probable minsral here
would b oxide of manmanose, which will produca a purple,or
a dark brown ( Saﬂt.ﬁ?,or violat(black oxide of mansanasas and
nitre,Ro8c00,11,591) ., In fact ,it mipht almost ba claimad
that oxido of manpganess is rsally tho only possibility laft
for us,unless wo Includo cobalt,

It would sasom that the anciont confusion batwaan m 1 g =
nas and manganese is prasent hera, Pliny(Nh AxivVi,€6),as
is wall known ,confusos mangansss with tho magnot-stono , for
hs says that tho lattor was added to glass, dccording to
pillon(77)"ths magnes lapls——— maghetic iron ore- —or load-
gtong——— i3 the last substance in ths world anyono would
think of idding to glass" Tho confusion is explain.d by
Bockmann (hist,of Inventions,ii,?237,quotud Bostoek,pliny,Nh
V1,380 )by saying that mangannsols "2 substancs which hag 1
resomblancs to the magnst”. If thoy could confuss ths two
in p1iny's tims, how much mors would thay bs likasly to do So
in ths Seventh Centupy B,¢.? aAfter all, tha word manganaso
is noghing mors than a corruption of tha word m 2 g n 2 8
(berthalot,goll,.,256),orm a N 9 51 A (gxford Concisn
Dict,,498), As I mentionad above, taT & banu $aa-
d& 1 is aufinitely mot ths Assyrian for magnot. Ehe roal
Word——— (tak JKA.GI.NA,DIB,BA=-— dOuS not occur in thase taxts,
But, when we romombor that tho Igyptians usad manganosa to
obtain a purpls tint as far back as the First pynsty (Ssact. &)
-ha myst surely concodo that such capable chomists as tha

Assyrians knew it in tho soventh century, and y»t, at the
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gamy timo ,thsy may havo £111on into tho samo orror is pliny,
in confusing manpanasss with tha mapnat-ators,

4o must , thorsfor., confino oursolvss to saying that thors
is A r9asoniblo probability that ¢ ar 2 b anu ; andda
is to bs translatad " magnatic earth product”;that it Ls usod
ag 1 cehomical agont to producs soma colour in a glass ,the
nars of which appears to bs a compound and is cortainly in
part doscribad with tho Assyrian word for "blua"; that if
this glass bo purple, manganusss i8 tho ripght chamical to usas
and that tha similarity of thas two minerals, mangansso and
magnatic iron ors,may havs lod ths assyrian chemists into
the sama error as the Classical nituralists,

It must ba notod that,althourh ths Assyrinan word for marnod-
ic iron éia doas not occur in thoso toxts, s a d & ,which 1g
probably a forr of 5 24 anu "Parric oxids, hasmatita", or
alliud to 1it, appsars to hive bosn ussd(ses gaction 22},
ths Sumsrian forthis word is (tdk) 1a . GI, NA,tho basy of
thy word for "masmotic iron oru". But the distinction of
tar ybany Badda and % wad 2 appoars to bo
claar,

Syt awn 21, Polo Bluu:(?}glass,

Ll

5oct. 25,J,would appear ,from the large proportion of
plain glass to blue glass;to be tho raceipt for a palo blu.,
Unfortunatsely, ons of the ingradients is lost,
30 parts t or situ (glass with copp v )
80 parts zu k®w - glass
15 parts ol seev
1/30 part m 11 ' gy salt(pstrs)
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gections 25,K and 1, contain compounds of t o rs i t u |
{51355 with coppor oxide) and diffsrent proportions of 8 1.4 1
{minaralﬂ, producing two differsnt tonas designated as sors
shade of uknu-bluo « Now ,as we .shall see in Ssct.41, the
stone ; ada nu, the -anu product of the 8 a d u or
mountain(%),is cortainly hasmatite, i,s, ,"one of the most
important ores of iron", Fepric oxide (Roscoe,ii,1221),an im-

portant colouring agont in mlass, It gives a red colour to

plass(ib, 590),and,mors important for us is that"a common
black glass is preparsd by adding large gquantitiss of farric
oxids , with whichcoppoer ox1idse orcobalt
oxida is Proquontly mizoed" ( Roscos,11,591),

o can hardly be far wrong, therefors, if we suggoest that
; ada is morely a form of g adanu ,hasmatit a, ferric
oxide, K,containing the larger proportion of g ada swill,
in composition with tho copper oxide in the t ersi tu -
glass,producs oithor a black glass,or at all events, a nsarly
black glass, while L, , with its smallear proportion, will Da

nearar the brown of Soct,.6,

K.
30 parts ‘t o r 81 t ul glass with coppar)
60 parts & a d a (ferric oxide)
L.
30 parts t e r si tu
45 parts $adn
S5ection 25, RéEd=purpite

——

In Section 25,M, wo are S0 fortunate as to havo the beginm
ning of the first word after nknu,l.e 8 3~-,.. (on the
analogy of u k n u s amu in 1, 91,must bo raestored S5 & -

mu rolt® LT ED u s amau reprasents literally-tha
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the Sumerian 2 A G I N,D I R (Br. 11780), given as #*a T-

N

gan anu "r e d o O T A S T The components of
this are
30 parts t or si tu (glass with copper)
4% parts s i rsu (glass)
15 parts sand
After being crushed topsthor,thoy ars to be fired continu-
ously (¥) fer seven days and nights,
Ths reddening agent 1S doubtless the copper scale in the

tersitu-glass (see Sect, 6 ).

Section 24, Bronsze Inilayil)

s e

Section 25,N, as 1 suggested in Sect, 13, may psrhaps be
the dirsections for making the enamsl for bronzs inlay, The
regeipt is for bronze defined by the adjective ar hu:

I cannct offer any philological connection for ar hua,
unless it be related to ar hu "road" ,with reference to
the copper guides or par ti tions which keep

the enamsl ClDiSCﬂﬂf; . The components ars ten m an a of
simplas glaze or frit ,and ten m an a of some mineral, and
perhaps something else,

Y6 cal now procesd to the literal translation of the teXts.

lli-lt..l-ttlilﬂllllill!-ll-rl iiiiiii



57

TRAKSLATI N 0 F THE TRBEXTS

3ection B9

A, pa pr s paration pf he PuPBacs

L.} When thou settost out tho (ground)plan of a furnace for
" minopals", thou shalt sook out a favourabls day 1n a fortunato
month,and thou shalt set out the (ground)plan of the furnace,
Wwhils they ars making the furnace,thou shalt watch(thom },and
shalt work thysalf (%) i (in ths houss of the furnaca) @ thou
shalt bring in embryos (born before their time).,. : another(?),
s Stranger,shall not entor,nor shall one +that is ur~lean tread
bafors them : thou shalt offer the dus libations before them:
the day when.thou puttest down the "minoral" into the furnace
thou shalt maks a sacpifies before the embryos: thou shalt sat
» canser of pino-incsnss ,thou shalt pour kuru nnw -
btber beforce tham,

Thou shalt kindle a firs undornsath ths furnace and shalt
put down the"mineral" into the furnace. The men whom thou.
shalt bring to be over ths furnace shall cleanse thamselﬁas,and
(then) thou shalt sat them to be ovar the furnace,

The wood which thou shalt burn underneath ths furnace shall
ba #*styrax, thick, decorticated billets which have not lainfax;
posed) in bundles, (but) have been kept in leathar covaerings, cut

in the month of Ab, This wood shall go underneath thy furnacs.
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.13, If clear(i b b u) blup glaze 18 for thas to maks, thou
sh 1t ecrush soparataly

10 mana of sados

I moang of alk%-ish

12/3m4n a of #3byrax—pum
Thou shalt mix tham tomsthsr ,and put thom down in ths fur -
nacs wharsnf tho floor of ths aparturss is cold, wnd sottls *~hor)
(Gvunly) botwasn thu woarturses. Thou shalt keop good, smokslass
firs burnine until Lt.he,- "matal" ] is at a whito hoaat! (than) thou
shalt taka(itlout and 1st (it) cool: thou shalt igain crush
(1) : thou shalt collect(it)into a clean meltins-pot; thou
shalt put (it) dowm int.o tha furnaco which \h 15 b,;.-m‘
Lot grow cold : {thon) thou shalt kesp a rood ,| smokoloss |
firs burning until it Diquaf‘iasj (than ) thou sh'a.lt‘[Pour]it on

burnt brick, and its nams is ",.."

- & &

o T h-a ek ing. of Soppar 0OEida

L. 21, Thou shalt put 10 mamn a of copper ip {tnja. ¢l aan
Im j1ting-pot |, thou shaltT put it down in]to thaf:f‘ufinn.ce which
hys baan 1lat grow hot * ft.h-an}[thcu shalt ‘-.c-:aarﬂ £
fizrca firo f_burnlngj until the coppef {fu&‘ﬂ 3s, Thou shalt
buat ....thou shalt opan... until the zZu k 2 ~plass &2

¥ - i
wnd  thou shnlt s];:rnd(?ii the coppar....on tha rmTﬁFfIE..

D. Tha Eaksmasa of Zuka—glass.

—_—— —_ - —

e e e i

s L[f‘ zuku - [rl“r.SS is for thao to TD.'LI"ET] thou shmltfput

down into tho fupn. m‘ﬂ E\ v ﬂ]'t. of ahuzzu-frit and

;_Sdttlafitjjiavunlyi botwaon ths aporturss,.... it ,and aftor)

(1) 800 1. 187
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oha aay thou shalt tiho (1t) out, and shalt ElJt it cnnl}i :
thou shilt put{it) down (xgnin) [intn the r@]rnsca which

has' baan 1st grow cold.... ....thou shalt take (1t)

out : its name is =z u k u —gl.ss,

tTho baking of Teorsitudine frit

=

or gl v%29 f rom COpper, )

1. 40, Thou shalt put.... [m 2 n 1(?) of zuk u -glass 7]
down into tha f'ua_r:'_ﬁ'l.ﬂ.c-s which has', baon lat. rrow hot:
thou shalt koep E:. [;r:rcd,srnckgilluss[firalburning:.,thou shalt
bueit and crush(it).... and thou shalt again crush(?) .
coppar. ,_,,Ehc-u shilp put [?J:[::m tha firs 1 stona[j ir(?) of
wmef'f!]... If thy"matal" boilsfpsfors the wina(doss sol,
then thou shalt mix{i}{l}tha "mstal" with ths copper; (thon)
thou shilt pour (it) on ths burnt brick, wd its nwms is t

situ (blus frit sith coppsrl,

P. PHe P akin® of Blu> ¢l yasflLapial,

—— s g s S

A0

.98 Thou shilt crush saparatoaly
0 minis of torsitu (blus frit)
0m an 3 of 81 r s u-gliss
... of ilkali,in smill piocas(?),not round
IHMPS{E}
2/3m an a2 of chilk of thy sax (&)
Rogtud Cinnabar (== morcury?)
mhou shilt mix(tham) torsthise, collact(tham) irto 1 clsan

molting-pot,put {iv) dewn into ths furnicas whuraof the floor

1) ,But s33 nots to St,25F,1, 59 T

(2)., or soma form of lima,

Tr—
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of the spertures is cold,and thou shalt put (it) on a support
(ovenly) betwasn ths aperturass,the base of the molting-pot
not touching tho furnace;thou shalt keep a good, smokalsss
Firdlburning; when the firs from the middle of the apertures

has drivon forth ths buhbla:sﬁ «!,..and the "metal"glows, thou

shalt draw the firs: when ths furnace is cold,thou shalt taks
(11) out and crush (it)s (thon) thou shalt collect (it) into a

claan [malting—pot,and put (it} down into the furnace which

a8 baan  lot grow cold : thou shalt keep a good,
smokoless (fire)burning, While the "metal” is fusing thou shalt
not stut [ths door of the furnace, (but) aftmp tho "metal” has
fused, thou shalt shut the door of the furnace,and thay [shu,ll
pilerce the outside in front of thes with a hols; after they
have pierced the,,,,thou shalt look,and if the"metal"runs,
thou shalt pour (it) inte o hot melting-pot,and when the fur-

naceis cold, u k n u ("bluo glass") will come out,

G. ThaeMakdinpg . of ‘o l'dad Blue 1888

L. 8L, =Hou shalt add to

lrana of fino tar situ ("bluo frit")

1/ mana of crushad s 1 r § u -glass

lfﬁ mana o sand

3 kisal o~f‘ chalk
and thou shalt crush (it) again; thou shalt collasct(it) into
o mould,closing it with 2 duplicats(mould) : thou shalt placs
(it) Gvenly) botwsen tha 4aperturss,and u k n u marku

("mouldsd blus glass") will come out,

K. ThHoe ##aking of Howined ‘.-Fp-_urpla,gr
=

vV el et |G asa
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H.T ho Maklﬁ.ﬂ& (o M3 mnuldadfpﬁrpla,ar
‘d’inle-‘t.:'-r,}luss

T N L

-

L.65, Thou shalt keep a fire burning in the furnace for
ssven days ;3 (then) thou shalt add to
lmana of teraitu ("blue frit")
4 mansas of tarabanu gaddafmanganasa?}
Wkt gal of mirgu—glaas ¢ woteh, " L
5 ki s a1 .of chalk(or 1ime) of the ses,of the
midale [of the seal)
Cinnabar
2k isal of saltl{petrs)
3 shekels of arsenic
5 ki1 s8sal of male red alum
LKk i B Al of orpiment
6 shekels of #styraX—gum
and thou shalt crush it again , snd collsct (it) in a mould.

Ukna m[arku oas} will some out.

1R 8 anaivex

L. 71, wWhatever will not sink to the bottom thou shalt put

into the furnace,keeping the fire burning for ssven days,

Df‘i:P a1 a]—EluelfT} G1las s,

o o i —

s e —

J, The Making

—— = -

L7 3 T manas oftbtersgitn ("blue fric")
a mansa of zuku-glass
1':!'2 mana Gf-itt

12 ki s al of salt(petrs)

the composition for uk nu,.,,;




oy

(Section 25k,ff, )

62
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1 mans of tarsita ("lus frit ")
2 mana of %ada (ferric ozxide 7)

the composition for uw kn u ... { black (%) gluss),

—— i S A R e

1 mana of ter situ ("blue glass")
v 223
11/2 m ana of 5 ada (ferric oxide?)

the composition for uk nu ,.. (browm (7) glass),

s R aking of Red-<-purple B1ass

- o e S L T e i N S S S S

L. 78, Thou shalt crush
lmana of toersfitu ("blue frit")
112 mana of s1r8u~glass
1/2 m ama of sand,
add (togethor),and collect (it) in a moula: thou shalt put
{it) into ths furnaca and shalt (Eeap} g fira I_hurninrf_-if‘nr

— a

seven days ,night and all day,... (and) uknu samu

- |

("red-purple’ (glass" ) will comae out,

NP Fh o' aking of inl1aida(?®)Bronza,.

T R A T
L. 80, 1If inlaid(7?)(or, onamellad(?)) bronze is for thea|to

'T’mka'i thou shalt put down into ths co].ci:"f‘urm-ma:-

0(f) mana of ahusss=frit

10m an a of .... thou shalt crush, .,
[Tha rast of the receipt on rl.4 mentions u kn '-u{'blua gla,ss"'.i
and bronze,and soms procedurs with water).

(1) Restored from tho text which may be a duplicats,,X, 203,
P1,4" ,Col.V,
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9 Ths Making of Red-Purple @Giass,

L. 86, ( practically all is lost except the directions to

pour the "metal" on burnt brick, the result being u k n u

s amu.)

P, The Makin g of sirgu natku ("melt-

U TRV T e

pReRNEt g L sa natky ("melting(?) glass") be for
thee to make,thou shalt mix together

5 mana of ash of salicornia - alkalil

? mana of sand (?) .

f ? of male salt(petrel

5 sheksels of chalk
Thou shalt put(it} ﬁownl}ﬁiu cnld[furpacélthou shalt ksep a
good f'ire burnlpg,zthuu shalt pour 1tltha WaterTj,thﬁu shalt
put{ltldnwn in haragil uncovered .... thou shalt pour

{itlﬁntﬁiwatar Jhis 49 sirs3u natka ("melting(7) glass")

G The Making of Sapphirae.

L. 97. ftThou shalt add to
..mana of tersitu uknu (" dlue frit
made with copper")
1 nm ana of sirgu- glass
pound and rub togathar: thou shalt putfthem}dmwn into & cold
furnace, koep a good Tirs burning, until they amalgamats,

(Then) into the furnacs which thou art kaeping(T3 thou shalt
(1)

; thou
shelt kecp the firs burning, thou shalt pour (it) into wetor;

put (them) down in h a r a g1 olosad ,uncoverad

thou shalt put(iti downn in har s gl ccvarad,ﬂaasinng]

(1)1 am entirsiy at - loss how to explain this passag-.
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the moistening : thou shalt opan {it) in four days,thou shalt
taka put 8 i p r u (sapphirs) for bronzs inlay(?) of tho

apprentica(?) (or,lzarnar (7)),

Ep—— ———— - - .

Cateh-11n a:-
"rar sl tul"lus frit") of lapis,complete: ths rest

of the furnace -products(?) not complets”.

R ¥Yig P33 o5 oI K, 20 3
Col.VvI. (3sct. 25,R).
1i. 1-3 give a mutilated recsipt in which "sand", "washing

of oxids of tin(?)",and "chelk" form components,

e - e S . St . S . - e S A S o o . i ] e

L.4 (add 1, 5,K.4266,1v,1,fr1,)

[Thnu shalt adad (%) thf_aj sama(f) to arsenic,and thon shalt
apain colloect (it) into a mould: thou shalt cover tha lowsr
part of thy mnuld{fut}ﬁt}on[ﬁ Support{llj,put({ti into tha
middle of tha furnacs, and ssvsn days.... thou shalt close up
the furnacs, On the tanth day thou shalt opan  (itd, taks it
out,and thou shalt add to

I mana o f rust(?)

1k isal of washed salt{patrs)

washings of oxids of tin(%)

1 kK4igal of chalk

0% &g Al of alkali
again crushing and powdasring thy sacond batch: thou shalt mix
(1t),and whan it has been siftsd, thou shalt 1s% ths fire burn
up thow shalt take out "green crystal® ,which has baen turnod

(1)ge. sect. ¥, ,P1.2,1.52,



ey as

e R e ——

twico. Thisfl}lattﬂn

is  (the agent Por ) closring (it), without(?) shammy-lsathor,

o L S s o T e o e e T o T o e S o o D i o o T

e S o S o e T S e ) e S o o o T o

L. 1B {(add P1. 5,K.4266,V,8,fF,)

T 0
20 man a of sand

1 talent(60 m an a ) of salicormia-alkali
2 man a of salt(petrel

1C shekals cof chalk

1 mana of oxide of tin(?)

6 shekels of poarl(7)

v.—
Thers will coms forth d u & u (crystal-glassi

o S - e g . s S, i S . B S 5 o (S S S . s A e S A,

Caton=11Th 8 3=
"If sir su-glass is for theo to makel
Kotoe at snd i-
"rersitu ("blus-glaze") of u kn u (lapis) and

v.—.
du s u (crystal glassl) , complats,

Pleta 5 K, 4866,R = Vv a r 5 &,

(Gol, IV, 1-7,repatition of Sect, S. Ll. E-14,repotition of
sects, J,K,L).

L. 35, 1 mana of zuku - plags
15 kisal of {salt(patrs I{T}}
I k .88l of antimony

The compesition for [falluwQFglaﬁsj_

A discovery (or,ths scisnce ) of the hands of Nur(Yl-,,.

e
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V. ThSSsS Hsxdifn ¢ of "0 pagn s C&rn el an,

e — —— e

L. 18, A

I mana of du 8u -glass
15k 1 8831 of oxido of tin(?)

the composition Tor opame rod-stons{carnelian),

¥. T he Makin s of 0paged AT ab as ter

- - - e

L' man a of rlugﬁmglass
10 ki8 al of oxide of tin(?)

The composition Tor opagque alabastsr,

¥ _q,f!repara.tiDﬂf?‘ﬂﬂgiﬂilﬂlﬁﬁd?anﬂ@-

L. 22, Thou shalt add to

1 mana 5 shekels of zu k u-glass

(That?) which is used(?) for seldering(?) gold

gl s w Y of mala Hﬂ,lt{patrs]

3kisal ofkalgugu (prudbricat)
and the wm[bryojthou shalt break up inteo its piscas,
taking three parts of oach:
when thou hast taken them, thou shalt... Thou shalt put
(them) into a cauldron(?) in dung(?): thou shalt mix (theml
up, (and then) cover the dung(?) with two spoonfuls of send;

thou shalt prepars it beforshand ,when(ths ingredients) are

plentiful (?) for thsa.

R R e oE

Y. L. 34, In thy A.gUB(?) - vessel thou shalt heat the
sbova; take out the smbryo; take a sacrifice, make offerings
(for the dsad)for ths workmen; collsct the rest(?) into a -

mould,put (it) down into the furnacs,...
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A1l losSt eXcept that a fire is useqd,

Mrhe Making of Aventurine
(v,3).

T e ot e

“-T ana of : adda (Ferric oxide 1))
10 mana of ahuss a~-frit
.+ M an a of unwashed salt(petrs)
= m an a of arssnic
(this 1s the clearing agent )
Thou shalt take out (tak) s an d u mu.rl'_l,ugit.v_,

(= Sandarssos, spanplod red stons, aventuring)

G0 The Making of S5ir su-glass

(v,213) , To

20 mana of amnalkk 1 —-sand

1 talent(60 m an a ) of salicornia-alkali
12/3mana of salt(pstre)

2/ mana of chalk

81 r 3 u ~glass [Will come D‘llg.

DD. The Makin> of Bahrae (?) (Red Coral?)

——— e e —— —

L ——— i

(v, 26) To

1 mana of zuku- glass

16 k1 8 a1l of oxide of tin(?)
10 ki 8 al of antimony
... of salt(petrs)

+ Xisal of gold

(this is ) the discovery (or, the science) of ,,.~d ay an i,
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(rthe next six linas apparantly rention oxide of tin(?), (or,
zu kK u-glass) , fire, the god Ea, and the name of tha pro-
&uﬂtf?pr-a&umir![; that no horizontal lin: intsrvinss to mak)

anew section) is (tak)bah(?)-ri-s "coral").

23 L.2B,ff, In this Ssction 35 1 r s u -plass and "ro .stad
cinnabar (%) " (500 suct. F) are part of a rocaipt for making

-
toccem{ T )adal ,

2t i — -— e i

jactions  gG,Hu, 3omy form of glass, much motilatoed.

e e e e e ————

guotion II. iatilated and difficult, L, 1, B a iy a may
ba the arabic _“,h'}- "shroad" (== wiral), L. 2, Samraka
perhaps Syriac i:‘:vﬂ&"m:ma o Srow' .0, "Tinxt, 3.5 YaP
the matal bubblus",1 r a h u t = gyr. q.ac}\ T . I 7 Heithe

motal says =2 i q z i (g ‘i'f_', connectad with Hab, F}H Wi

Cry.

e [S— e . . . e e e e e S o S S - . S B

e e B T e e et L o e S s s B

. (k. 2920,continuing), For Haking Rougz(?)

Thow shalt mix togathor

LA R e e (rubrica?)

1 shekal of tragacanth-—gum

e T R S
fone il P NS
auctions MM,NN,mutilated L1 1

Section PP is so much mutilatsd that I am regrotfully compel-

lad to lsave it practically antranslatad. PBut from the last

lifs it is clearly similar to Sect. QQ,and deals with ths

overlay of silver. L.2 ,tu § ad indicates (tho Sastallp

B e to o rsd heat. L.7,ff, ;indicates a sscond heats

“
all “f B
ing, mixing(?),casting in water and taking out:"2 SU IM.
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GIT'I.'.?J‘& o 1l mana of I'wmsharf] copper, B sheksls of bronze,
the mixture(?), ( billu),for the silver they shall pou[rkit
shall be cast,and 1t shall be ...wlith rosin, until they shall
finish (1t):it shall be cleanod and hrigl'ltit_:anaﬁﬂu t t ab-
b i b | )i the overlay of false(?) silver, the silvar,.."

Section Qi is simpler_ and bettar preserved, Simllarly it
appars to be a roceipt for casting a bronze (vesssl?) for
silver-overlay,wlith the same application of rnsinfﬂ: Pin. L
m ana of washed copper,l0 shekels of lead, 2 shekels of,..
shall be smelted(heated red)- ,it shall be castiit shall ba ..,
with rosin: it shall be cleansed ,brightensed: the ovsrlay of
ailver, the silivar ..."

Some similarity to these compounds can bs found in the
methods of the Middle Ages for making -mirrors. A surface of
metallic lead was employed for obtaining a mirror as early
as the thirteenth century,whpn such mirrors were common,These
were prenaread (as Bockman deseribes in his Hist. of Inven-
tiong)from large gluass globes ,into the interior of which a
mixturo of rosin,molten lead,and sulphide of antimony was in-
troduced, the fluid mass being brought ovar the surface until
it was all covsred with a thin film (Roscos,ii,85%),

It should bs addeé that 1ead was used as an alloy with ecp-

per ag early as the time of Bur-3in (ses dandcock, Kesopota-

mian arehasology, 253),and -the same form of allay ig mentlon-

by Thureau-Dangin (Ra, " }907,142).

ey S

(L)pr. 7.8, iarsh sugg

asts to me that a most 1likely reason that

rosin was introduced was to prevent oxidisation.
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Notos to the Preceding Texts,

4 This, and tho following Factiop ,B, wsre translated by
pelssner,Bab,-Ass,, 11,383,
Ld, on abopu'stony", as moaning any inorganic substancs,

596 Settion 2,

Lembg g g w fron A t ue, T ot erp §u , variant,, 7619,
b A T A T « A < TR

L% . AN,}Y1.BU.,) a5 . Keissner was probably rirht in soeing

in this ths well known word for an smbryo.

This uss of foetus or smbryos in ths preparation of the
furmnaces 1s mors a gquastion for tho anthropolorist than ths
chamigt, 1t may be mantionad, howsever, that Prazer (Immortal-
ity,11,49 ,nota) says that sbortions appsear to be ragarded as
most malimant, In later debrew times tho dwellings of tho
"haathon" were considored uncloan becauSe t h ey buried
their miscarriages thar asin(Rodkinson,
posachim, V, 14; torst, Zauborbibliothok,ii,391), Clearly the
ASsyrian idea is that the spiritsof incomplote beinrs must be
propitiated,on the prounds that they would have somo mysteri-
ous influcncs over incompleta substances,i,s,,tho glass which
is in th, process of being mads, This musg bo compared with
ths traditions of the sarly alchemists, e, ¢#.,0lympiodorus (Berth-
slot,goll, 92, traduction) " the demons ars jealous",with regard

to the fabrication of some roceipt(cf,also ib,303,thes same ro-



-

mark), Perhaps somothing of the same kina lies at the back

of the warning in john, the High Priest(ib,255),possidbly an

acho of the o0ld fear of connection with abortions:— "ecare

mist be taken with births that '#bortion must not be broucht
about, Abobtions of the flesh arse produced and give place to
baings Woo shares not in the light of ths world bsecauss of
the imperfoction,and becauss the favourable moment for birth
wa8 not observed, Equally in our fabrication,whan (ths work)
is nct accomplished according to proper rulss,the results pro-
miged in ths recsipt ars not successfull’

Lcakls {Ig,u}ﬁ.TU.GAB_LIE,? arbatu, probably ¥*styrax-wood,
a gﬁtﬂ;n;r wood,of which there ware largse plaiations near Har-
ran in the VIIIth century B,¢, (ulun,in the next section,l.
14, is the pum of this tres(aH 135,ff,). officinal storax is
thas inspissated Juice of ths inner bark,sc that presumably
the wood after decortication has no valus as a source of gur
(sselq. 10),but as a gum ~bearing treo its wood,when Suyn+,
will be eXcellont as 2 producer of heat, AS an addlticnal pia.ce
of avidance to my identification in AH 135, it is worthy of
noties that Ibn Beithar(No. 3195) remarks that the r» e 8 i n
of styrax is ealled 1 o b n a "porfect white", which bears

on tha meaning of (y)up "ths white drug ,or plant”, I had al-
ready noted this whiteness in regard to the actual blosséms,
but not with the pum(aH 137),

L, 11, Qu r u ., I disagree with Meissner in his translation
"palmkohl (2)", doubtless comparing =720 | In the first
meaning of "o N[ is glven by Brockelmann

place the actual
T a 1L m a a[;l\"which would (if it means

B2 medunl 1 =a

the eatable heart at the top) be hardly inflammable; in any

ob~
Cise, the palm— wood would be unnecessarily difficult te .

Wi at Ninovph, since tha palm doss not grow proparly ebave

h--‘._"-'"'."_‘—O‘-—-——

® "Ti‘]:" is givsn by Dalman asFalmkohl (Gipfaltrisb dar Palma).
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Tﬂz hhuIWBti: and 1t is 1130 ona of t,hg most valuabls traas
in Mssopotamla, 1 sugpgest that qu r u is ths Hﬂh_“.*'_;ri'?

[nnlman,ara.m.-mauhah. LQX_,ES'?},"bamg’ t—irl'm&]!‘", and that this

refars to tho logs ef #styrax-wood. sincs the styrax grew
plant.fully o©n tie latituds of Harran there should be no
gifficulty in accopting its habitat as nearer Nineveh.

Qisra, agndn I must ddisgraa with psissna» in
his translation "der keinasn Knoton hat" ! I cannot see that
objaction thers could ba to o0d with knets in it, lereover,
aknot in a tree is usually the mark of thas plaica whancs .
branch has shot forth : the palm trea owas 1ts serrated appoir-
anea to tha innu-prablo closo-cllippoed stumps whic mark the
original branchas,all carsfully cut off closs te tho trunk,

I* * thess branches mark tha knots on tha palm, ne pilm weed
7ould be without knots, For that mattser ,I am incllned to
think it would bus difficult to find any wocd for firing with-
put knots,

The glass-makor is hero advisod to use wood which will give
tns maximum of heat; a wood firs is ,in any cuse , a poor
hsat-producsr ,comparod with ceal,and doubtloss the difficulty
of makins a fire sufficiently hot was the greatest problom
with which the Assyriap glass-makor was concorned, Hence his
Wood abo.e all thinrs must ba dry ; it must not hava lain ox-
possd bo damp,it must have been kept under cover,and 1t must
hava baen cut in ab, tho hottest and driost month of tho year,

( yadiku Ja=p 1 I taka to be tho samg as tha Syr, Kduw ¥

'E'-lna.k".
Beul, 13, onuknu 1 bbu soe Sect, 13, on IM,MA NA

S3a  §ect, 9,
L. 4 ., Digmonu, Melssnor rightly "asche(2)", Tt is one
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of the Assyrian eoquivalonts for BIL ( =="firas" ), sal 3086,

on tho alkalis in uso, seo Sect. & , on (UJUD,sss Ssct, 25,

p.7l.  On ah o "soparately" , of. M 13,6,19,nd 96, 1.4,
and my article PRSk, 1924,29,
% v v
s 48 & B H i T ¥ B S 8 n Epl— g a k1@ i~

ti ., I cannmot aprss with iinissnsr "in ainen Ofen dasson 4
sugen () kalt sind" , The parallel passacs in 1, 51 dofi-
nitely 8Says g-.a, EA an Eiih-gﬂ. kagiti "theo :’:{x
of its two syes"., Bosides , k a s1ti is singular feminins,
not plural , a point which should havas bson noticed. Tha
"eyas" must bs tho opsninges in tho floor of ths upper part
of tha furnace through which ths flamas are drawn : for a
plcturs of an ancilent assyrian kiln,sasa Andraas,fip. 37,1in
which thoss holoes will be plainly saen.

Taoriddi, from 41 du in its sonss of "pursua",

1

must maan " push! and so, "sstt1ln".

L. 36, Ipis s u,cf. PL. 4,K.7125,1,.18,

g T R D T A 8 1 must bo from ths well-knomm root

=

ka§gu "bo cold",in 111,I,"make cold". Tamar raq ,ths
Lab, ?h’!b" rib", a5 Virolloaud supmests(Babyloniaca,iii,222):
of, PRYL, 194,87, Tapti =zakxuti (ef. 11, 21,51,55:
1,82 1 ¥1d4 tapti kBra 1a 1ka’¥ad,sndl.
8, tapti omoti (ef, P1.4,K,7125,10, t ap t 1 -
§ 1 # 1 ). 1 canot agrss with MHeilssnor's "in ains pute
(Form)®. T ap tu (not % &b t u) must mean a frittine-
or malting—-pot hers, and as such will be connsctad with tha
Aram, k]-‘][j ,tho Syr. _3.39, "ba inund:ted",and in ifal "mada
to flow". Thero would bs little uss in putting this first
frit into a mould"of rood form",which will bo Saen furthsr on

to be tumgiltu.
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p 3B, 4ns kTri sa takkanni kasitis
I doubt if heissnor is right : "schlissslieh sellst Du sie in
sin.n Ofen,dssssn Innenraun kalt ist,hingbbringen”. T a k -

k ann i would surely have a possassive pronoun aftor 1t,if
this translation is to be defendod. The phrase occurs also

in 11.37 and 55,and on pl.6,K,5882,7 : ef,11.21 and 40, an a
kuri Sa takkanni immetdi . I aminclined
to think that ,as k u r i1 is a faminine (sos 1.15), we have
2 hif'al hers from *k anu ,ii,1, "prepars carefully". In
1,109 wohave ina kuri S5a tukkanni ina
har agi Saktumte ,Whare t.ukk annil 1is a
difficulty,and may bs a mistake for e Xk aennt ot f
sugrest that it means "théu shalt put the minsral down into
tha furnacs ,which has been allowad to grow( or , is heing

allowsd togrow) cold,hot But it is not antirsly satisfactéry.

ﬂ. 20. For the rustiration of tha nams of the first frit ,soce
Sott, 13,
Ix 23, For I:i ria E $usu ,see note to 1.56,

6. 1.26. w3 must surasly restors mu-us-14a-1 i

————

"roof" ,in accordance with the dbrections given in tho Syro-
srab. troeatise in Bertholot(ii,%1) that "burnt copper”, after
its manufacturo, should bs oxposed to the sun for thraa days
(See Sact, 19 ).

D, ., 34, For ahu zuwu , 83¢ Sect. 13,

}::-59. For 7z u k u , sea Sect,18.

B, L, 48, Tanassgal g mm (also in 1. 603t a n a-

"
§al,in 11, 96,100) cbviously the Syr. _5.3 "t pour on'.

For +ersitu, sea B3act,lB.
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Folke49, For 8 i r su, see Sact,1d, Harsuand
I_:_ talaru,d:scribing alkali, are difficult, It may
wo that these two words refer to the distinction which is made
potween the"hard lumps" of rochetta,roguetta(sus 3ect.B) ,
and the ash. Since thse "hard lumps" arc bstter than tha ash,
gnd as wa hava alreadyfin 1,14) the mention of digmenu
"ash" in connection with the alkali, I suggest that the h a r-
sw refers to tho lumps,and that the msaning is to be sought
in ths Heb, ""1'""'-3 "sharp" (here hard?),while t a i ar u , the
eguivalent for the inferior ash,can bs referred to the ordinary
tai aru=="turning, morciful”,and so porhaps"yielding, soft".
Eut 1t 13 uncertain,
L0, on namr u t u , See Sect, 10, on sandnu,
sse Sect, 18,
L. B9, \.rs ibluklku: from its connection here ws may
surely identify this word with the Syr. < = n; "bubbles".
Tha slimination of bubblss in the manufacture of glass is 2
discussed in Roscos{ii,584).
Le 6, I r 8 s g u s u ,used of the glass-"metal", and copper .
(. 28: p1, 4,K.7125,5; 1 r t a : gu,l.ﬁ'ﬂ. Thesense demands
‘Melt", but it is not pasy to find any satisfactory Semltic
comparison, unless f) "sprinkle" is at the bass of it,
L. 6. L an u would appear to be the object of ths first
verb in the line, and may bs the same word as tho second
1anuin MA 491 (Del. ,HWB.382)" wall , enclosure’.

T ab il tu, 1ike the name of the cansl T ed 1 1 tu,
from ab & 1 u "to conduct",either a channel,or.:hnls,
K, 4266 adds a fow words after"if the motal pung': ",
glass{crystal) will be fermed(?),... it boils".

L. 60, PFor ZAG IN , see Sect, 32,
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G. This Soction was attomptsd by ha:l_sar}a:a.{ﬂab-m.,ii¢534]‘
L. 6, Marqga, applisd to s i » S u - glass must be

fromma r a qu "rub, crush"’see nots to 1. 17).

v
L, 68, Tamsi1l+tu, fairly frequant in thass toxts,
,
from masalu "be like" , i,e,, amould. Ta in u,
from S anu" repaat”,

1. %, M 6 r k u ,See Sesct., 20,

i, Part guoted by Meissner,Bab, = Ass,,11,354, Por ths various

componaents ,see Sect, 20,

v v t
L. 75, Kaskantufromsakanu"put",occurs froquently
in thoso texts,but 1 cannot sse that it has any special mean-
ing bayond "composition",

J. S88a Sect. 21,

- ——
—

" ; Y
hl L.. ?4- E‘EE‘ 1‘J.C|'ct, :!-32 fD_‘t" 8 A d a .

e

Hs L.BO, For Siparru ar hu sass Sact, 24,

—_———

P, L. 95. Harapgi, a difficult word. See Ssct,. 14,
D g gty ,fem. frem o L& ,arain occurring in a simi-
lar connaction with tha narative in 1.99,and without in 1, 100,
48 a vorb ths .reot occurs on ¥1,5,K,4266,iv,32: " 2 t am -
rata (tak) amnak a t a¥ 8 g 8 1 t a ==thou shalt
covor the sxcpament(?) with two spoonfuls of sand": and Pl.
48.2085,v1,6; 1541 tamSi1ltika teski=
thou shalt cover ths bottom of thy mould". Ths idea "cover”

the Arasbic ,c’.w-f"

QI L.g?.T 1u _E ama 1'_1, ixllr.'}ﬂhlar, Madi Ziﬂ,]{. 71:.b!11!43I"vﬂr.-

raiban", Sss also my forthcoming translations of my kadical

Texts,NO, 78,
Ly 98, I k api 1 un i ,Semitic comparison doubtful,
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7T
L_;_n:[.: TUuDpakkaua : ptarhapg-m_:ﬁjﬂ‘mmmuntgn.
L 102, 00 si por usce Sect, 36,4,

5. (K.203,p1.4):

Eﬂz_an (tak )AY. 68,5 Sea Sact, 15,

LA O barummu see Sect, 15,

LS on $4ktu and tusku see Sect, 14, 4,

L. ¥, 93atpani,pormansive from qa t 3 p u ,doubtlass
the egquivalent of the Arabic L,h_': "aif",

v
ISR 4 u 8 u sae 3ect, 14,
) v g v Y
Le¥oMassitu=nisit u, the former from m a s u
7 1|.‘|I' — w
"forget", and the lattor fromn i s u " forget”, But I doubt
if this is tho word hore,and am inclined to think t.ha;.t. hers

vV
and in i,4256,V,6, where the same phr .ss occurs, annitu massitu

,
that 1t 1s a dorivative of mas$ssu "bright", with re-
ference to 1ts property in the latter case of the arsenic(see
soct,4) (1)

T. This section was attempted by Meissnor,Bab,-' Ass,,11,384,

=

L2l For 1 ulu see Sact,l4,

£ L. 23, Zu==1 au "know' (possibly here in its sexual
sanse, 1,0, ,be mated to}l and ruddu "add". Very doubtful.

L. 25, K a1 g u g u., In my forthcoming translations of my
Medical Texts (second part),No. 59,AM 75,2,K,6629, I am discuss-
ingthis word, Briefly k¥ a 1 u (IM,MAL.LI) may bes a condition

86t up in ths Byﬁiprﬂbahly reddish, through thsir being blood-
shot): K a1 & (SAI 6352)= Ij-z.auﬂtm ("golden sarth” ),illur

pani ("faca-bloom"),followed on CT XIX,21,32,by IM,DIR == Sor-
gﬂ'l'rufvarf‘ilinn, rod sarth). Illur pani,as I am sugrosting,
peshaps ‘yoprosants a3 rouge,and if so ,an oxide of iron, jewal-

{1]_ Having rseard to the repetition of the firing in tha
pmsﬂnfmgtaﬂﬁa wa Can compars Bla.ncﬂurtfﬁ'?},:rharalha gﬂsﬂfigzi
ths making of ‘"a,’very rina and perfect crystal”,laying dowﬂttin
the melting with the addition of a littls manganoss Sn¢ p ik
L R b ra‘paa‘ﬁﬂﬁ" until ths crystal be separate

all this sort of salt'. .
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1ors' rouge,or porhaps rubr i ¢ a . In Sect.LL it is

rized with IE.IQU.EUE:':I, which as I had begun to think in aH 289,
if UM tragacanth rather than savin, which I had also
suggested. If k a 1 g u g u means "rouge", some subs%.anca is
natessary to muke it adhore to the chesks,and hanca IF.NU.UE
(= m EE bt ok a) may wasll be the gum of tho tragacanth,
Thy similarity of the strangse word m a ftakal to
agtragalus must not be forgotton.

W80, 81 = o - T u, perhaps (1T "gung".

TN T
PRNT b a1l , Hob, L)']f_'_r_ Ymin®, e wr 4% =
g 8 7 :
syr, F= TRTCAh "spoon”.
FERSaOn Bi-ir = t o0 8 1 % ¥ ir "thou shalt hoat", soa

my forthcoming translaticns of Medical Toaxts.

P02 Tugsadof. saa-du Sa ers (Kases)

—_———

FEsSoN s poa t t 1ok, of. P] : A | Ri, of c¢asting half-
sheksl pilecss, “y sSennachsrib, (King, OT. AaVI, 26,18),
L. 18,22, sippat, HEY"sverlay",

- .T -

o e e e S T e e o i -
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e S s T e e s L,

SRESEEEaO N 2. B ome otha'p Chemiocalasa.

yith the complution of the Chemical Taxts we can consider
auma:-ai’" the other minorals. The first step is to 1limit our
pange to thoss minaerals with which ths assyrians thsmsslvas
ware fmiliar(ﬂact.ﬂﬂ),after which,by identifging ths stonas
ugsd for making seal - cylindsrs, the substancas usaed for
plgmonts, and so forth, we can consider several closaly allied
to tham which,if I am right in my identification,rsally coms
under the head of what wa should call chemicals, and ,if so,
wa must coneads to the Assyrians a graat knowledgs of practi-

cul gsology and chamistry,

SaEeNE Y o 1128, A Tablae af thoe Minarals

o f M a3 so0opotamia,

The following is a tabls of the minerals found in masopo-
tamia with thueir rolativs distance from Ninevsh(Mosull, This
distancs is piven in miles as the crow flies, and I have in
modt casas given only ths nearest occurronca., I am indebted
for my facts to The Goology of Kesopot a-
mi a (Admiralty Staff Handbook,hers sbbraviatad to "G") and
Answorth, Assyria(abbraviatsd to "4"). Ths points of the com-

PASS ars givan bafora the roferancs.
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S i e S e e B e e e

msﬁm?ﬂ in Mineral (dirsction, authority).
Miles from

Nineveh,

e e i e e e e e o e e - - e L o e e

1 &= 285.,...Calcarsous G:-’pSum(h-lcml L:"llf“blﬂ], (A.257),
Courss limoestono (A.«257-259),
Sulphur (A..259: cf. Berthslot,Hist.,ii,132,
(quoting Bar Bahlul) a yellow sulphur found
in a Mt, Barimma,botwesen Mosul and Tekrit ),

Potroleum (8.,G.f1e.8),

——

- aan mm ——

o — . — S T T i . S S =3

B0 75... Iron(NE.,; G fig.8).
Cinmabar( at Kerkuk Baba,Sd,A..243),
Sorpentine, jasper(SE.,A249).
#5 -- 100.. Sandstons ( S,,A.115 ).
Coppoar {Nr.-;.,G.,f‘ig.B}.
Lead (N.,G,fig. 8 ).
Basalts (N., A.,266).
Coal (88.,G.,fig.8 ¥
gpoccia (N.,4.965 ).
300~ 125,, sait (NW.,0.,Pig.8 ).

Liacmatites (Mardin, A,,269

o
R ———— Y
[ T T ———————— S ki

S T S i
e e o e e .

i e e e
e e s S e =

150 — 175.. antimeny (NW.,G.,Tig.8 J.
sorax. ( near Lake Urmisya.,71 I,

s e - e S e
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Dl o e T ———
~ i

175 == 200... Platinum (NW,,G.,f1g.8 ),
Broceia ( W, A,,28,73,74 ).
Manganese(Birejik, a,,57 ).

Basalt,dolerite(Di arbekr, - A.,270).

- —— T e e -

i T A S ——

200 -= 225,. Morcury,Orpiment,Rs algar,Chroms Iron in Sar-
pentine (8E.,G.,70).

225" -- 250

R e — —— ..

S . S e i

250 -— 275 Tin ( Qarn Dagh,G.,69 ).
Braganeso (Ng,,G.,fig. 8).
Copper ( at Arghana Ma'den, tho great mines,NW.
Chesney, Narrative,523: A.,273): also jasper,

calc—spar ° ,coppr pyrites,asbestos
ta, , 273)

]

LS ——————— SR P e

25—~ 300,., Zinc ( Ng.,c.,fig.B).
@Granite, pneaiss,limestons,diorites, mica gchist
(Nw. ,a,,19),
Mines of Koban Ma'den,silver,argentiferous ga-
lena, whits carbonate of lsad,sulphats of coppor,

arsoniats of load, diallage,serpontine(a.,19,280),

300 — 325 Topaz,bsryl (Dimbu Dagh,near Divrigl Rivar,NW.
A, 285).

- — ——
o o

i — - —_——

e e e e -

i o o o . o
s e e ;=
Lt T S ———— Y S i

350 — 375 Cobaat(G.,fig.8).

—_ i S
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[t my Be added that T ur qu o { s ¢ comss from Serabut-
s1-khadem, (-_s_ina.i Peninsulal) andg 'rom Mashad in Persial(L.J,

spencer.Tho World's Minerals,141): T o p a z from Mikla in

ssialiner, and Em o r ald from Kosseir(Upper Egypt) (L.
I. épancar,Pracious Stones,339,310): thers ars old Cor a1
riafs at Bahroein (Persian gulf)(g.,28),

saetion 289, Tho ASSyrian Pigmoants,

—_——

It has already bsen noted in Sect. 2, that the Assyrian
wrd 8 b n u "stona" covars the inorganic substances. Liks
tha Heb. ‘l‘.ﬂ: it includess both hailstonas(Jos.x, 11) and orss
(b, ¥i11,9: Job,xxviii, 2).

ﬁth this clus wo can begin with a gsries which will be
found,I think,to supply us with the namos of some of the
mingrals used as paints. This has certainly besn recognized,l
think, In the cass of u k n u (sss Sect. 13), and parhaps 1
My 4dd my ldsntification of s an du with cinnabar(PRSN,
1924,9), & moaning which it appsars to have, as wall as car-
nelian, Otherwiso ws havs not gona basyond repeating thes
.-”lﬁﬂyﬂm names of ths"ctones" with which the Assyrian kings
deCorated their p.iaces ,except such well- known stonas
W parutu TUR MI.NA.BANDAy and u § @ o.g.,Luckenbill,
f.’slmu.ls, 1924, 138 )" 5i1vour, gold, sandu-stons(cornelian?), lapis-
lazali, huil alu, mushgarruUD ASH -stons, UD,ASH,
48H -stona", #hen we romombar that thass wars moant to be used
fop ths palaco,it would not bs unreasonsbls to sas in ths un-
Hdantifiod substancus,or ,at lsast, soms of them, the paint
for decoratine the walls.

Be0tion 36, The Chisesaf Stones used

- s s i — e s .
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Bt =

pefors beginning a discussion of the pigment-substances,

it will be as wall{‘ﬁ: 2liminateo the known names of the build-

ing stonas in usoi- |

a fl]. (tak) AL = u &u . Thisg is thematerial used for

ths Gudea statiuus,and i1s ,consequontly, diorite or dolerite

(e Amiaud, 4., i,249: Jensen,nB ,,111,1,40: Geller,AOTU,1,
v
335 ¢ BoFr.,55 ), (Tak)s u - u is onca usad to dafine dio-

ri talliot ssbach,Bab.iiisc. ,7),possibly incorrectly, sinca this

pineral i8 given as an oquivalent of (tak)DUB.MAL and (tak)ka-
¥arg (C1. xiv,15,8:17,8,a), |

(2). frak}EIE.EIR,GAL == parutu. This actually describes |
a Stone of a vory fine calcarsous kind(Scheil,Ra,1918,119). It ‘
has also been hald to be a1 a b a s t ?Er}*fﬂaupt,nalitzsch},
ormarb 1.5 (Wincklsr, Thureau-Dangin)  ,and not improbably
it was used in a wide senssgy Sect. 14,b, shawing that it was
alsg probuably magnesits, The fact that about Jpart of t u s-
ko turns 360 parts of clear glass into "opagus paru t u"
fndicotes that mormally p 2 r u t u was translucent,and hence,
seintifically,represented al ad a s t er.

(5) I ¥ I pik & u == ]limestone , and (tak )TUR. MI.NA
BANDA == breccia,both so describod as such on the matorial of
the Procsssion - Way of Marduk in Babylon(Koldswey, Albur-
schabu,6: BoFr66),

f_ﬁ'}', (Pak )k a 8 w r r u == basalt,- ths material of a door-
ston. So dsscribeal(laissner,AF,,i1,56: Thureau-Dangin,Ra, 1921,
167,n.3),

(1), For the materials in gsneral, S33 Meissner,Bab.-Ass., 1,319,

(2). Sos Ge11sr,A0TU,1,4,5340: Melssnor,Bab.- APRcafuitP Eaae

it as "Marmor".




(sectionm 31 ) 84

,}¢1,1on31. Tho Stones used for
3 & =

. Cylinder=-30o0al8.
skt wo can considor tho 11st of matorials given for sadl-
cy1indors (AR, 185, rov. (¢),1,10-16: of.also tho tablot Rm. 205).
1t 13 wnocossary hors to quote the propertiocs which oach stono
;05508508 Wlloraby ths fortunato ownar 18 bonofited,althourh those
o addod in  oach  casyji-
(10) (takedk u n u k kru  (tak)KA.CLNA
(11)(tak)k un u k k u lftakJE'nGIHfﬂk n @
(2)(tak)k unu kku (ac)DyST.ald u § 1)
(B akdk wn w k¥ u  (tak)Za,TU UD,AS
(34)(tak)k un unx k u {(tak)Zza,TU I.fUE.GIR{m u M ¢ n rrul
Bi(tak)e un ux xu (taxlge (s andu)
Thegs must represont six distinet classes of stones from
shich spal-cylindors are mada,and, wa may reasonably claim,six
hard stonss. ¢3 can proceed furthor in this by comparing
ths netual stonas found in thse collections of sxisting sasal-
oyl indars, a5 given by hayes ward(Seal Cylindsrs of Wostorn Asia,
BLAGK : Dblack ssrpantins, haomatite
BLU & ! 1lapis lazulil
TRANSLUCSNT: gquartz crystal, gracn glass
WE I 2w = -:.I'-J,_rfmnita,'.ﬁ']'li{:Jfrio]ﬂmitic'l marbla,white lime-
stong, sholl
(1)
GRE AL @ sorpentins (szreon caleits, grson mardbls)
BED : Jaspsr, red carnslian
it will be noticcd that f o ur of tha Assyrian words for sual
materlals ocour amonp the substancass usaed for dscorations in Sact.
2 (ith tho oxcaption that ZA,TU has beon prefixod to tho two
Seal-materials , UD.AS and mufgarru)l, I surcast
that ,following up tho clus provided ® ukn @ "lapis, bluo

matorial for paint",and probably also ™ s an 4 u "cinnabap"
r

L o T —

(1) For thiso two last, sse Sect,57,nots towurds the eng,

e
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 Myermilion paint" , we shall find othsr pigmsnt materiils

A

n tha i S-‘tn_‘:ﬂ-jﬂ“ mentionad in the Assyrian building-texts.
! £

S

gecetioen 52 Uknu,lapis 1szuli,blus pigment.

i e s . s

Uknu was long ago shewn to ba lapis~lazuli(see MA,s.v.).

) (2)

1
1t came from Mt. Bikni in Parsia( ,Mitanni (N4, Assyria)l

(4)

r.tu_sa.:;ir‘si,b,it. Dapara‘”’, Various objects made of u k n u,

L

&

(=]

waell as differant shndes of colour of tha Stone,ary givan
on a cuneiform list (Schoil,RA,1918,115,r,52,PF, , mA4 cf, CT.
V1 ,Bu.,91-5-2,285), Noticsabls is (tak) ZGIN, AS  and( tak)
GIN,AS. 4% == 5 1 p r u (Br. 11777,11778),0f the same Potd
as  (taklup, A8 and (tak)ud .ig.ﬁgfsaa Sact.36,a) . Note
also [(tak )N A. ZAGIN.NA (CT.4IV,16,S. 1805,7),probably ths mill
used for prinding tha u k n u s1apis, into the ultramaring
powdor uscd as paint.

Intareting also ars tho groups
a) S1% ZsGIN. DIR == # ar gaman u "red- purpls” (of ws

{  Br,11780),

b) 810, ZWIN.MI == %t ak i 1 t u (dark blue ,of wool,E
117e3),
¥ 2 .
¢) (tak) ZAGIN, ZUN, GUSKIN == ("lapisiplural! gold")l,s i pir

hurasi (Br,11782),i.e. "the minoral is

[ 5
of'ten spanglod with iron pyri tas" (Rutlay, 255 H.

Tha important point = bout uk n u 1is that it is not
only lapis,tha minsral, as used to maks ssals, but also th
same Stona powdered to makas that pipmant known 2as ultrs-
marina{ of which Thsophrastus spwaks ,Do Lapid.,Sact. ).

Itiais a paint of which ths modern Persians and Indians aro

T e e e e

(1), For the 1atsst theory of its position suo HauptiaJphil
1924, 245),who puts it at the edgs of the Salt Desort, 1.6.,
Daght-i-kevir, in Khorasan,which seems to ms to Dsa too far
from Nineveh., (2).BoFr . 37. (3), Thuresu-Dangin,Huit, Camp.
1. 850, (4), II R. S1,Nol}3,b. (5) on s 1 p r u == sapphire
880 Seet. 36,a, and Pliny NH,xxxvii,39.

B —
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%o fond. Lapis was known in BrYylonia as far back as the

third Dyn sty ef Ii Sh*[-.l J

seetiom 55, Sandu,Cinnabar,Varmilion, Carnaliant,

% {2

ﬁﬁg"‘r_ﬂ&y" rqsd — stonao It 18 used in making cylindar - soals
(530 Bect, 51 ),s0 that the accopted identification sith
carnolian is sound: cqually, it might bs the roed jasnw_tﬁj

Bt its usc in ths moudical texts also indicateas a rad
ﬁm,__whiﬂh certainly cannot bo a hard stons, and I thorfora
sugrestsd thag it misht bo ci nn ab ar (PRSK, 1924,9),
ghich i8 found 4t 1:38s than 75 milos distancs from Ninsvsh,
and 18 ths @all known paint vermilion. I sumrustod also that
it might bs thy originilfby 1 "merchantsa! garbling"y of tho
Grask E{;N%_u‘l:" minium" (cinnabar). It is nossible(but I am not
bg wny mons cartain) that 1M.KAL.GUG may masan '"vapour of
cinnabar"==m srcury(ib. ), The use of {tak) Gglg, s an 4 u, in
the docoration of tho palace , cartainly points to a rad
paint, parallel to u k n o "ultramaring",and cinnabar will
thurafors bo ths obvious one, "R od lsad" is rulod out, bocaus:
that i3 5 a s ul(3sct,34).

(Takds an d u in assyrian times camu from malubhg, (I1 R
51,1,17),it boinm sxprossly dafinad a.sl"'ft:m:'s g1 4 of
Kotwhha (v R,30,67,530T, V1. 13, 1.61)...1-. cluhha has bjan various-

1y definsd as baing in Arabia or 3in viflsas i B537). (rak)

(1)0irca middls of Fourth Lillermium,B,C, (Langdon, Camb, afc.
Iiiﬂt'a:, 1,569, Gf, koissmor,Bab,-Ass.,1,3%0, "hafore Sarmen's

tima", (2). I wis wrong in PRSK,1924,9, in suggesting
any eonnoction with AeoNaThaomatits", which will Do saen
(824, 41) +n ba s a 4 o N u, (3). Th: mora oxact word

Por jaspsrlor ,at all svonts,agalmatolith) .judring from
assyrian word spscially dascribinge ths matarial of shigh
@19 8531 of Urzanna 15 mads, is (tak)aN.kan (sas BoPr.,44).
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sandu cams also from Musasir{Thursau-Dangin,Hui t, Camp.,
L 550). A stona GUG. GI. HIN.- Eﬁmhell}ilh; occurs a8 azarly
23 gudsa(BoFr. 15), I might aud hers that whils dlggine for
ths British Mussum at Iridu I found a small pot containing
tracas of a red colour(not yot analysed, Archasologia,1xx, 111).
{Tak) 8 an 4 u would thorsfors appear to be, in gemeral,
“rod stong", carnslian, cirnabar(cf, Thuroau-Dangin, Huit, Camps
52), The formoer is used for the seals, the lattsr for varmilion
paint{certainly in classical times,Pliny,NH,xxxiii,36,37, and
Rutley, 363),
With thesa two Notable pigments identifioed,it remains to
ba gssen whother wo can identify any of the othar "stones"

plth substancos uscd as pilgments,

Sectiondt, Huilalw, Ceruss, White Lead.

R
(Pak)2Zi,TU, Bu 1 alu , is another common "stone" used

in the building-texts . But it must first be notsd that not
only ig (tak)2ZA.TU used thus alone,as ropresenting the dis-
tinct substance h 1 1 a 1 u ,but it is also used as a profix
compounded with other "stones". In one case only ,1in these
compounds in tha vocabularies,do wae find the 22 TU specifically
translated: (tak) Za. TU,IGI is given squivalent to bula-
1ui-ni,"huilalu of the eys". In the othors defined by
2A,TU all reforence to Bhul alu is omitted in the trans
lation, so that we ars entitled to suppose that hiylain
would here be incorroct,and we must Sesk some other-(but allied)

e¥planation,

e

(L)ana also (tak) zA.5U, .ZA.NIM. 2A would apposy to bs som:
kind of definition, but that it == a bn u fore Br. 11721)
18 not vury attractive. From the groups of stones in which

it occurs as the Pirst component,it might almest seep t0 moan
"eolour” [ (tak)za.GIN"blua", (tak)GUG=4a and GUL, {;;]3'5- » &H?ZA-
TL "white" ﬁ..a.lc}éa.SLﬂ‘i "prack”. (Bofr.,4,"shining ),
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Be-

gonsider first ths following list from CT, X1V, 17(Kk, 4542):

PR L L R R R R TR R I

RS LR GiAE R

[{ta&:i. TR Y S R s di - ik =  rum

(tak )Emf?), GUG ()

(takJEIL. Guc E "

(tak JBIR. GUG " A
(tak) Zy ,TU hu = la = 1In

(tak d 24, TU. BAD sa a1 - 8u

(tak)Za. TV, 161 hu-la-1u i- ni

[ftrﬂiaza. TU.FA, 8U KA Vsa kap-pi ig-su-ri

[(teedoa.16. o-1a1-1um | Hu o 3D
{(tax) 2aJru. ma-aag-1um ! Sy

Et-:a.k} ZQBITJ 1--:15;_ GIR mug— gar = ru
Etak}za,?ﬂgluI.mUE:GIR i-ni  mud-gar-ri

fleax) 2,10 e A

[tadza to.on3ad. 5 ] ..... Al et o . oo 2B

v
{(tak) 2, Tu)SUBA

L1.6,7,thus shew a minsral hulalu which by the addi-

tion of tho epithet BAL bocomss in Assyrian 8 a 3 u . Now,
although BAD commonly moans "old",1t may also maan "roastad"
or "haated" (ses Sect.26,note to ¥ ). The latter ssems to bs its
meaning hare, Tha Samitic asguivalent hers is s 1 & a r u (8AlI
872) the Arabic fl'.a.w "heated,melted" as I am pointing out
in my feorthcoming transglations of the second part of my M3dl-

i e . e e

(1) For ths certainty cof thase rastorations, sse cT,.VIi,11,Bu.

91-5.9, 265, 1, 53-54.
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of fouinass § they than place ths 1sad over tha vinogar a-

gain,repaating over and over the same msethod of scraping it ,

till it 18 wholly dissolvad ; what has baan scraped off thay

thon baat torowdsr,and boil for a lonpg time : and what at

last subsides to tha bottom of the vasssl is ths cerusa, (cii).

In a mannar also, somsthing reserbling this is vardigriss

rads j for copper 1s placad over tha laes of wina and tha

(1)
rust which it acquirss by this means is taken off for usa."

Now thers 18 a most striking Somitic comparison for h u-

1alu (if wo are to follow this clus of treatment with

& s

atetie acidl] to be saen in the Syr, N (from the root

-t f
A.n‘ =) "vinsgar". If this bs correct ws have good warranty

for pur thaory that bulanlu,as the substanca obtainad
By %
by the action of [ "vinagar" ,i& .aliterally "the acs-

tated thing",which, as wz haveo sesn bocomes s & s u "red

1sad", }by ths simplo addition of tho sign BAD msaning "roast-
2

a&".{

(1) thoophrastus diod in287 B,C,

(2)The ferm hu 1l a1l u is ,of courss, exactly ths samo
as the Syr., NN\ purgamsntum,sordities. It 1is a nico
qguostion whaether thasos two words mraﬂin_‘m:f way connactod:

Now 18 rafsrrad to thae root SN 3 pur;t_:m';vi;, and as
such will have nothing t o do with our word &=200 , §oon
ths other hand , tho remark about "a kind of foulness’, for
the 1sad scrapad off in making the coruss, has a curiously
similar ring, "It is conecsivabla that thers has bean soma
confusion beiwsén h u 1 2 1 u,"tho acstatsd substanca" (i.a,
"white 1ead" ), the syr. »AN @s: sorditises, from the "kind
of foulnass" scraped off in tho nanufacturs,and ths root
thich gives o N, "vinagar',
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fhera i8 ,howavor, ono point which dommnds explanation.
48 Par as I Know, thsra is no assyrian word for"vinegar" com-
parabla phil ologlcally to thedyr, ;25;31 ,tha Assyrian
Jquivalents being o n g u (a8 I shswed in PR3, 1924,21) and
tab 8 t u . In othor words, woe ars attempting to idon-
tify whit may Do dsscribed as a " ancondary” form("acstatad"),
bafors tha "primary” ("vinerar" ) of ths sams root has baan
digcovorsd, If this roally bo a problem (and I,for ons,an
inclinad tc think it 1n},hbw io it to ba qxplninjdﬁ

pna asxplanation may be that in ths Assyrian word huaul
1w wo have a roference to soms form of acid strongar than
tha ordinary vinsgar, sRoscown(ii,91]) sayst "It was also wall
known that vinesmar actod as a Solvent upon many substancas,
48 in thes cwlsbratoed story of Clsopatra dissolvins paarlsfli
Tho aArabians wore acquainted with many othor acids, The Latin
Gobur tormed nitric acid agua dissolitiva,and hs gZavs tha
sama Name to tho liquid obtained by strongly heating alum in
a rotort,which was probably dilute sulphuric acid".

Ancth:r sxplanation,but on® 1288 probabla,is that h u 1 a-
1 u was & speacial word in uss amons tho lsad-minors of thea
North-wast (s.y Keban iatdun, the 1oad mines), who may havs come
from a diffsrsnt Somitic stock from the assyrians,and , 1ika
thy Syrians ,usad ths word :-g;} ,and the Assyrlans toock
ovor the word hul a1l u with the product.

anothar poiﬂ£ is worth noticing, Tushratta, king of litan-
ni(ths country to tha North-west of Assyria) sends to Zpypt

e e e,

(1) 1 proposs te dlscuss in S8Sact.37 ths dsbated question nf tha
tradltionil acid on rocks in classical timas,
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1th Contury £.C, 1 proat quantity of pifts daco-
114shod with hu1l 41 u . The mines of Ksbam

-

noar to 1t, and o.8ily iccsssible te his marchints,

ittls weipht to tha wiaw that hu 1 a-

i
Lyt

jprovenance of h u 1l 21 u 1s given 18 Irkab in II

""" &h wedicing we find h u 1 a1 u usad ,but its
A0

:@_ﬁilud 48 2 drug 15 not always easy to dsfino,owine

1:tad condition of thy texts, In AM it occurs som:
3,but of thoss occurrancss not all ars madicinal, It
-;_-, gortainly prascribad for oxtarnal umaftampl&a,

whieh e¢f, IB,73, racormmending whito loead for

“and of tho racoairt sithsr thass or soms difforant por-

the recaipt(whiclh has got lost in thg braak) ars to

tiwson whito 1ead and sugar of laad(acatate of 15ad) was

the Tushratty lottsrs and inventory in knudtzon,Die

a Tafaln, i

too ramots Crom possibility that the nams Mitanni,
“sithor includir,or vory nsar to tha two groat minss
len and Archana iia dranﬁmag be econnectad phileloplcal~
it an "amina"%, Can, Irkab bs associatad

I&“ v a.rq ? naar Ksban ha'don? :
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not knowns and 1f this confusion batvsan ths two sxisted in
.‘Smfg."ﬂfsﬁ wall,our madical text{prasuming that thsy "eons % o"
:s to Ba drunk) would not thn bs arninst ths thuory "white
s’ 8iNca A € o't At e of 1 s ad is prescribed to bs
irunkk 30 SMalldoses as a sndativo,  Wo should , howavisr, havs
to ragosmize that tho \ssyrian physicians (if ,ind.od , thay
proférdbsd B u 1 31 1 to bs drunk) wero abls to keasp tha
watate ind thy "whits 1-0d" producosd by acid distinct,

g 18 the mors chullanpine passage of tha twe in AN off aring |-
possibility of hu 1 a9 ‘L u  bainpg drunk;and I hava put
fopward tha pros and cons s bast 1 can, thait ths avidanc)
iwainst B Ul 2l u == "white 1:d" miy not Dba ovirlook ,-if”

Thy othar passa~ss in aMoarasd 10,1,114,18 20,4 r.6: 31,
2,5_:'443-_,,_:.-1_;11,2:4'?,;5,'51: 52,6, 5(stomwchic,external(7));71,1,10:
92,2,8:1102,21. Pliny proscribss whita Isad or earbonit) of
lydiapparantly in tho samo guy 13 molybdiana, 48 an ointmant
mddn piastars, and wairm in foment itions for dysantory ind
tanssmus (Ri, 53,54 ),

The othor minaral in  which hulalu plays 1 composits
pacbids "B wl alu in i (see p.B7), This must mswn "h u=
1358 of tho sya",nd it is neo small additiorn to our proof
thit Bu 1 21 u=="whity 1s2d",that we find 1B(73,quoting
liese, , V¥, 104) gaying that tho bust ¢ o r u 8 @ ,from thz first
8iftinT i8 usad as  remody for th, oyss. 1t is also prascriba
for ayss ;EM““ii_&E.G'? 89:61,94,97,98, 101, rliny says that
Caruas 1s usud by familas to whiton ths cm;‘pluxicm.fl.c. )
{le'-il't Hial u i ni ocours in AW 46,3,11, 2,

s R
tl}i&s Will hivs besn noticisd, I have taksn 41,2,6 w5 proscri-

Maghu 1alu to bs applied in oll: tho toxt actually runs

esefifinabar, h w1l a1 u in oifill.. ...cannabis hy sh 111
drink and [shiii P-.jcmmr‘}f ]J
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_ﬂ;f}; parard to the difficult problams cf ft.xklal;.?i.,l usad 47
;pr@ﬁ_q; in compound words for minurals, I proposa to 415Cuss

. an suet. 7.

rE

SEREEEEIG 0 S5 L1 ¥ ¢ nrru, Lalachits, Sorpantinag,

Graoan stona,sMmaracdus.

4o hava postulataod that m u 8 ¢« 4 rru may ba a colourin-
apant, If wWe icCopt that u X nu is "blua",s an du "pad",
SRy 1w " whits (=1544)", ths rangs of colour for
pudgur ru  will bo limitad,

Gf cours., iy nwkxna nd g5 an dv. W3 TIAY sxpect

e  find ir m uhg o N < o the hard stona of tha samo
colour &8 tha pigment 1t Tapr saonts, 1In thoe list of saal -
materials in 3oct.31, W have alrnady seen the r 5d and
Bl o raprossnt sda by u ko @ cang 8 R del, falios
1u ,ropr:santing "@hits 13ad" , and nr.::t 1 hard whits stono,is
niturally absont From the 1ist(vas shall find tho place of thi
"shita" stonn for ssals taken by ft&h'.}l.'il.l.ﬁt (swct,36)4, Out of
tha remaining matsrials for sonls,ono, d u g E,is 7l .88 or
crystal( Seet, 14), and thorofor: ths most probabla colours
pamaining iro black,praon, and 1988 probably, ysllow,which 18
rara as A 93al colour, Jor two out of thasa thraa colours
. i, stonss (takdma.elhi and (Bak)mu'S e 2 p s
r u . iheform:r of ' :8> boing hasm wtitalsos Soct.41),we are
1aft with m u 5 s arru to roprasunt graon,

This fits -Amiruwbly. It U ‘5: e 4 r ru Wwoans somo kind of
raptile, and thoreforo Boson (1t.407) was quite corract in his
ldontification : odiTs ., Sarpuntina, #de havo thus m u g—

@ #rru s tho green nrd stons used for ssals,
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But busides sorpantina(a naws parallol to m u ¥ Fairru)
tnis Era;;:':r storiz mist hava coversd the graan calclite and graan
sarbla also usnd for soal s{1)

matl‘ur proen Stonz comparad to a roptils is ’(_*- 1T,E_‘gr;. }:t{_\u
"-m&i'ae%iita","v-art da mentaima” flinaf‘ar, EE"??, “1i+h which I
180 proposs to idontify mu g £ o r r a,although, I ndmit,
it appoars to hava baon r-urely{or navor?) feound in AsSsyrian
ruins, But what is convincing that the Assyrians had it is
that ws find {tak) m u E 7T ru proscribad by itself in
r.mrd{ﬂ ag a remady Cor some .:yu—-trouble.(_u. 15,'.5,11]. nare
eloarly serpantins is of no value,but malachits, a carbonate
of coppsr ,is exactly what is wanted. lialachits 1s propurly
thy groen hydratad carbonats of coppor which occurs naturally
in tha weathoring of coppor lodes,and is ussd as a p 1 g=
man tunder thas nams of groan v-.sr-dit-ar{Hutlay,ﬁFi,f‘f.:PG.Vii,
S04), It was tha e h r y s o co 1 1 a of Pliny(Nh, xxx*'1,26)
the prasn most approvaed by tha unci ants(Wm, 3mith,Dict.of
gk. ad‘Roman Antiquitics,263). Pliny actually proascribas it
ag an sys-salvo(NH xxxiii,2€),

(Takk) mu € g o r ru is ussd about € timss in AN in compo-
sition with othor drucs,basides tha instancs quotod,almost
esrtainly for syost for tomples(20,1,31:102,21),

dzain, Pliny spoaks of "m o1l o ehi t 1 8" as a nativa
of arabia,hiphly ostiumad for making goals (Nh, xxxvii, 36),
Jansen derived ths word "m n 1 A ¢ h i t 3" from laluhha,
(Arabia or Sinai) probably rightly,althourh 1in this instancs
it mas8 5 an d u which hs thourht was malichita, not m u g-—

£arru: but if hig igmtification of ths ori=in of tha

':;l-} I might mantion hars sStrassm. Nab.No .321,"s52 (4 hu¥.cIRY

(2)830 K. C.Bailay,l vturs, kay 1€, 1626,764.
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Dt P —

ﬂﬂ .gﬁﬂgﬁhita“ is corroct, the provenance of Ppliny's

rolo chitils ndds 1ts evidence to our theory, H
7t ig worth noting that Pliny gives yst anothor stons,

the mame of which is dus to its similarity to a raptils,

patrac BY t i s,which cama from GﬂptnSfEh,Hxxvii,Eﬁ}.

But wh may purhaps po still further aficld in our proup
of grean stones coVarad by mu S f 3> P u . Pliny appears
to Biye hod thy idses that tho word smarapdus " smoarald”
covopsd not orly thn smorald ,but alse Soms much larear (mroan)
stona, In NH, xxxvii, 17,he pivia t wo l v kinads of
smarr apdus, ono of which may havs baon mal -mhit:;, an agquation
Aich Hosfsr (iist.,63),considars satisfactory. TPliny has
L.'gtg;fyﬂih‘.lﬁl of ths kinr of Babylon sending o Smaragdus
Pour cubits long by thrus broad to tho kins of dzypt, which
is comparablao to the pifts of mu ; # o rru SsSent ,althourh
sparingly, by T'U.Eh]'..ltt.l..{ij Ths similawrity of tha two words
nu Farrau and smaragdus would sugrast the
pogsibility of tiiu littor's baine only a "merchan ts' eparb-
lil‘lg’af ths formor.

\Ccordinr to th: .ssyriawns theamsilvas, mu $rarru
Cina from Aklkal 4, and Malikara( II.R,51,1,14,b, and 15), but
both locilitiss ars a5 yat unidantifioed. Fllny says that tha
mest astsomad ¢ h r y s o co 1 1 a print camd from -'wm'mir-:,(mi,
zxxiii, 27),

wa may thus some up (tak)m u " g arru as practically
ny groon stons, tho hard graoen stonass usad for making seals,
and mal \chits ,ospocinlly in its powdared form preon verditor,

for paint, and ovon "emarald” ,smaragdus,of shich word it may

bu tha oripin,

'fiff_.g,_ erystal of baryl from Royslston in liagsachusatts welghs
Toaely two and half tons(Rutlay, 2¢6).

ks i
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Ror (tuk) 5-1.?“.!:1153.{}1”& S35 Buct, 37,

| v ¥y ¥
ssetion 36, (Tak)UD.AS and (tak)UD.id.4aS

v
S

Gonsidor S u T p u ,viii,68 ; (tak)uD (taklUD,aS,-
ftak?ﬁi!.ﬁi.ﬁz . aars wa have in succession not only both
tha minarals 1t ths hoad of this ssction,but s1sc ths mineral
{ta’lt_}ﬂl_} en which they are obviously based . Thay must obvie
um;ly.hav-.f- tomathing in common as a base, and yot must bs in
soma P;nﬁrs. distinct.

(7c)UD , which 1is known slsswhare(V.R,30,65,g: CT.VI, 11,
30,54 830 sSAI 5811) means litarally "ths whito stona'. Wo do
not know the assyrian osquivalsnt,but sincs UD = n am aru
(51 8785),it is not unreagsonabls to Ses in it the minoral
namrutu,as we have already suggestod in Sect.10, This
is tha third main componont of Assyrian glass, and is lima
or purhaps mors probably chalk. lemeovaer, tha group Ii.UD

(=g assualiit, "white car th, elay" ,maans " gypsum,
plastor, gesso",snd is thus an additional piecs of avidenca
for our 1dentification. The meaning of (tak) UD would
thorsflors appoar: to b certainly eithor tha whits 1lima or
whits chalk,

(Takc) LD, a% occurs in ths compound(tak) 2a .'{'U.L’IJ.:{E
in ths 1ist of soal materials (3ect. 31) . Tha latter must
thsrafors be a hard stons,and from its obvious connactlon
with whitensss,not only from 1ts nama,but also frow (tak JUD
==M"chy1k" abovs, must bs tha word which raprasants tha whiteo
8tona from which seals are made, i.0.,aragonite or whito
marbl =, {‘Ea.k]UD.AE is tha matarial from which th yas
of statues ara mado,so that sgain it is fl'a. hard wnits stonse

(538 Legrain, hist.Frag.,No. 80,0bv, 18-195 3,5mith,JRAS, 1828,
.39]‘
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E Hé&ar&niﬁusi tims  four sheksls of silvor ara

<UD, A% (Strassm, sNab.No. 345, 12), and in anothar

(bak)gi—kar (01 5)otun UD, 58 aro mantiofsd , S0

2l is shsewn Nore also to by hard asnourh to bs ;ﬁi-

an Assyrian lotter(harpsr,1194) ¥a  (tax)up, Al

Rt nisivte  Fa (s in

Stona of tha triasury of ths hoon-god" affords

sr avid ncs that this stons was a whits kind,bscuuss

v s baon ths colour sacrad to tho koon; cf, John

firp 1 oat chymical Dispansga-

9,12, wharo "all whits and graen" things are said

*th;iags.

g§ and (tak)Za.TU. LD, A% < wouia thar 3fors saem

r hardnsss and thair whitsness in cormon, (and,

cipato Soct.37 by a fow pagss, ZA.TU ,I beliavs,
dicating that acid will havs sor: 2ffact on

&, ¢ @x@i&uias’ mathod of identification.).

ﬁg.;‘s.g c.:mnﬂt ba far remots in mesaning from

zrg!;t.t it is not aasy at first to ses whare the

55, But tho parallsl use of (tak)ZaGIN,AS and

': .‘._._:%i will,I think,give us ths clus. i

fiide

a2 1
1o i, (bak) 2aGIN, a8, a3, (tak)ZAGIN, TIK, (tak)ZAGIN. !
ZACIN. 516 aro all aguivalsnt to 8 1 blplru |
. _fﬁﬁ;’ll’?ﬁ 13,11'?3?],;];1{1 {t._a.k} ZAGIN.ZUN.GU%HN and
\G,6A are aguivalent to 8 1 hiplir hurasi
PBO: Dol.,HwB,559). . . !

, cat,,‘?‘iﬁimsntmns n a p hari i 2 ‘
h f

|

I.

(a5 14 e "tot&l o7 UL, Aa.AS stones".
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sa0 soma varisty of blus stons liks lapis la=uli. Philolop-

{eally the first stons which sugpests itsolf is the blue Sap-

phir-ﬂ':_-_ﬁm‘ Aarabic }_.,._o ,thas corroct Samitic squivalant(at
1548t in its consonants) for siprau. Indead,the Grask
sapph 0lros i?l:?upposad to ba some form of lapis
rathep than our sapphire, This, as has already boen notad in

‘;gﬂt,ﬁ% ig borno out by tho variety describad as sipir

harasi "golden sap phire" as distinct from the ordinary
stpru,and u k nu "lapis",oxactly paralleload by the
two varieties of s apphailros given by Thsophrastus
(ligtsof Stonss, S.v.) as cy an a (="bius") , and .
chry g n (="~014" J; ths latter baing the variety of lapls
spm'girsd with iron pyritas. Thase two kinds ars fully described
by ﬁ-inyfﬂn,x-zxvii,ﬁﬂ,39} under €y ano s, tha 8ap =
phelros baing said also to have spots like pold, |
#ora, then, wo f'ind the 4ssyrians ,not unliks Pliny, usin}. |

the u_'crri' for lapis lazuli as a goneral word for a (dark) blus |

stong as a philolopical sta¥ing-point from which they may |

¢oin a name for "sapphirx o" ,by adding thse torminations

¥ vy v
45,00 AS.AS , just as they do with (tak)up.

v
48 havs ssan that (tak)UD== "chalk",and that (tak )UD, AS
B s o v
and (tak)7za. TU .Ub. 45  ars hardsr whito stonos,marked by some

y v
distinction, Can waz show that this addition .of A5 ,and

(1), What sxactly is Pliny's Sapphire is uncertain.But ths
Sap pir of tho OT appeoars to have some claims to ba

our sapphiros,as woll as lapis(for refercnces, see Briges-Dri-
Ver,Hob.Dict.,s,V.; ¥m.Smith,Dict.of the Bibla,. 114,1138).

~ 4he othor Bumarian groups for 8 i porow jlee; (talk) ZAGIN,
K, (tak) ZagIN, 316 moan "lapis of the nack” ,i.e.,a gem for
B nacklace,and "woak 1lapis"raspectivel y. (Tak ) ZAGIN, ZUN ap-
PMPS to mean "numsrous lapis"litorally. It is importunt to
romenber that (tak)ZAGIN,SLG can be mado artificially(Ses
Sect,25.q), :
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still mors _,ﬂf'-:fé.:g to = mireral rofers to stonag of %nc sume
ppiipanes, but  Aistinguishog by their relative hardnoss?

7 think that this must be ti’lr‘:- s#planation, The geolorilsts
of tha pragont day say that hurdn ss is the first tost which
should bo made in detsrmining a mineral (Rutley,48),snd I hors

qote the seals of relative hardnoss, known as Mohs' seals:

I=T &8 1 © ...:s0.common foliatsd variaty.
B aRc K 840l t.......07 g ¥R S U
3 Caolc~-87par . wansparsent varliaty,
4= Fluor-spnr ,..orystallizad variaty.
Be ap at it e...transpareont crystallized vardoaty.
6-F 01 8p ar.. (Urthoclaso)elaavabla variasty-
7-guartz... transparant varisty.
8-Top a% ..,.. transparant crystal.
9~ 5 apphir o .cloavablo variaty,cr corundum.
0-D i amond.
—~Rutlay, 39.
aere the outatunding peint is that sapphirs has ths remark-
abla quality of bolng almost tha hardest mineral, sscond only
to dlumend. It is woll worth noting what Rutlay says about
Corundur: (170) -
"The ruby, Sapphirs,orisntal amathyst,orisntal emerald,
md orisntal topaz,ars varietiss of corundun colourad red,
blue, purpl 3, groun, and yallow raspactively,and ars used as

EMM=8LONAS, «. .. .dmery is a groyiash-black variety of corundum

and siftad, ats powdsr is used for polishing hard surfaces,"

g hs says (39) ,in aoscribing tho mothod of testing for

hirdnsss "the trial may also bs mads by endaavouring to scratch

the spneimens snumeratod in the 1ist with the mineral under

e e




(Seoction36,4) - 101

RS IS ST e e —— —

ayamination”

In this word "scratch" wo can at once see a clue to the
philolopical origin of s i pru ., It is tha same as ths Syr.
ﬁﬂ—-‘%r "a nail,cl w",which has also the meaningofof "onyx"
{distinct from F.\\_a.i-ﬂ 5 wi.2ac), Apart, therefors,from 1tss

prosumed equivalance qwith the Arabic 3% ,which is noi
the correct philological oequivalent for the Syr. 1:';*';_51.."? wnd
must probably bo a late loan- word,like the heb. "1"_1:‘:,!1_3 .
yhich again is not an oquivalent for ¥—*9Jy ),ws can
segk tha original meaning of s i pr u in the Assyrian
root saparu "scrﬁtch",and its cognatas for "finrer-
nail, claw', and s i pru,"p oint of a waapon” (1AB86),
§1pru'sapphire", ths second hardost mineral, nnd also
a form of corundum,of which em e r y is a form, must thus
mean "ths Scratching Stone",with a curious

-— V - —
parallesl in theo Heb. Sipporen Sam i r (Jer.,xvii,

1)"point of EamIr- stona“flj

The probability is that sapphirs or corundum was the hardest
tast the sncients had. Fliny's description of ad ama s
rathsr indicatss that it is doubtful if he had mny acqualn-
tace with the diamond,and the opinion is that the word
adamnas was appliod by the ancisnts to quartz, specular
iron ore., and emory ( Bostock,Pliny,vi, c:g quoting Dana).

Hayes Wardl9) also suggests corundum or emery ,and not diamond,

as the probabls tool for cuttine soals.

et et v ac St
L P L ——

fl}.va amir ,of doubtful moaning,is a stone used as figura-
tive of hardness(iz.iii,9;Zech, vii,12), Gosenius connects it
With Oluggem o T y (Smith,Dict.of ths Bible,I,21),which Potrie
(Rastings,Bict.of the Bibls,iv,619' follows,
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Interesting in this connection is Pliny's dsscription of

ona kind - |

" ghsn ... this stons does happen to bs brokun, it divides |

into fragnents so minuts as to bs almost imparcoptibla, Thaso i
particlss ars hald in groeat roquest by engravons,who snclos:
tham in iron,and are snabled thoreby ,with tha proatoest faci-
lity, to cut ths very hardsst substancos known" ,

Theophragtus actually mentions a stona from Armenia

which was usod for cutting othors(kill, Theophr. , 185).

4 final piocoe of svidenco that s i p ru was ussd 28 4
hard stons in a mannor similar to corundum,is found in UT.
ALV, 15,282,251~

v
fraitls 1 - 1 p = b0 == ft.-mzmm.[aa

l:t.qu‘S & 3 Pt ru e {t'ik}k U -1 1u _L],{ u-;lll
(Thx rsstoration is supgrostad by MA 860 ¥

in ths 1ast word, k un u k u ,ws must sasg,not *aaath,

but sithar "saeal-stonae",i,o.,the stone for making seals,or
alse tha"enpraving stong", Obviously the writer cannot have .
meant simply " cﬂindur—sml",which would unraasonably single
out this particular stons s i pru as a matarial for ssals,
which wa cannot accept 25 at all likely, when thors ars S0
many othors with bottsr claim to ba so doscribed.
To sum wp s ipru. 1+t is tho Assyrian gquivalant
of both (tak) z’.ﬂwln.ug and (tm)m&u&.,ﬂ;. Al ,and is stymol ogi-
cally tho squivalent of t he Syr. ‘I‘L"T.{L&J "elaw,onyx", and
w18 probably talksn over into Arabic in the word ;_..m
smphire. Proporly s i pru meang "ths scratching thina";
and whan we conaider that,just as (tak)UD is tha soft chalk,
and ftak}hﬂ,g; ja ths harder whita stons from which sanls

are made, and (tak)ZACIK is the moderately soft lapis which can
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bs pround into ultramarino ,whils its hardor form is (tak)
u['lﬂ_ﬁ:‘g and  (tak)zacIn, 33 (== g1pruy i aupphira"‘),
probably tho hardsst stons known to tho ancients, we shall

net bo wrong in Soeins in the affixos AE and ng.hg tha
manine "hard" and "vory hwd" raspactively. In (tak ) 2aG 1D,
¢Iis "plus stons of thi neck" ,called s 1 p r u,wo must sao
sapphirs, the f{:ﬂmgl}in (tak) 4aCIN.5IG(==g i p r u ) 4n havo
goma form of sapphiras which can bs mada artificinlly(the
rofsPancs biing to its tint,rathor than to its hardnoss, sinca
#s have no indlcation that tho rliss is to ba tourhanad Dy
buing plungecinto fat haated to o high pitch), anothar varioaty
of §4ipr u,porhaps the"very hard"ono, will be the "a d a -
o a 8" with which tha jowsllors cut othar stonss,particularly
831l =~ cylinders, This last minoral must be a point rathor
than a newdsr liks smory,and honca mill ba tho common corun-—
dum, the varlaty known as "adamantina gpar",from its sxtroms
hirdnass,occurring commonly as rreonish or eproyish, It is
uged in tho s©ast Indios for cutting and polishing pracious
stonaslre viii,66). Porhaps we aro to Sas "asmory po W=
d a " in (tak) 201k, 2UN, 1iterally" numaorous lapis".It may bBa
mentionod #itlt wdvantngp that Turksy is ths largsst producer

of umsry (Rutley, 168).

42 Rave ,1 venturs te think, solved ths problom of tho af-
v wi ¥ 3 >
Pizss 4% nd AS.AS, ths various kinds of (tak JUD and (Ban)
ZAGIN minerals baing divided into classes in ral ation to
their dagress of ‘hardness. But basides this distinction, we

havas ssen that thore ars subdivisions of tha (tﬂt}UD.ﬁ

e ——— — —

(1) Jenson's roadine s 1 br i — 1 a for (tak)ZatIN, IIX-ia
in ths Gilgamish fpicihk vi,i, 24027 1)axcspt that it should
by gipri-ia,is thus corract, and in this carcanat of Ishtar w3
can see 1 necklaco of sapphires:
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A,
md (tak)ud. 5. 45 which are denoted by tho prafix Za, Tu.

pafore trying to sottle dafinitaly thoe kinds of stona in-
gicatsa by (tak)Ub. .5  ana (tak)up. 4% ¥ , we must obviousiy

consider the moaning of Za. TU.

§aBtion 57, Tho EKeanimng ‘ofll Zh AUt i

o e —

Compound s .

is have in Bect.?4 a 1list of cortain stonos marked with
tha prafix 2.,TU. _

it will ba noticsd that _sxcapt in hu 1l a 1 u "whits 1ead",
gAY aln iIn { whito 129d for tha aya", no attumpt
1g mada to introduco the Assyrian word hul a1l u into thoe
translation of tha Sumarian namas.

1t will b3 swan that Z4,TU is aproflx to ths two white ston e |
(41 WD, s and {tsu.‘lvc}LiJ..*-,E.';‘E, shich ire rolativaly hardor than
(¢uctup "chnlk", squally ,4A,TU is a prafix to tha sraan
stons ,mu;gr:.rru . w3 havs thus ,without counting ths othor
groups at prosont unidentifisd, the proflx  4a.TU add»d both
to whito stonss and sroen stones. 1t tharefore cannot hava
any roferonce to their colour,for ,althousgh a graon can ba
qualifiod with such a word as "pale "or "dark", ths same can
hardly be siid of white. korsover,it will bo obssrvad that
iayiu 18 net addsd to rod or blus stones,

Apadn, 21, TL canmot rofar to ths talativa hardnoss of thasa
stonas, for that is sottlod by '\\; and agxg

Lat us sxamins the problom on thy evidencs that ws alraady
Nuye, 1savine out the mnidentifiasd groups, It is obvioms that
why profis z.,-h"r[} marks som: subdivision of tha classas of
sttnos to which it is prefixod: ths assyrian seribos and lapi-

dwips yors £ar too clovor to wasto broath or spate on unnJ-

Cossary adjuncts, s have hul alu literally "somsthing
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sroatod with acid".

I suggest that this prefix to curtain fairly hard white
and groen stonos ‘I8 an indication that the Assyrian stonama-—
sons and lapidaries wers woll aware that certain classas of
rotks could be sz381ly idontified by the effervescing of acids
applied to them. This is ,of courss, a wedl known modorn tast.
But it is a poculiarity which was known even to the Hobrows,
{inhc- ware far behind ths Assyrians in pragtical civilisation'j
as is shown by Prov.xxzv,20: " as hs that taketh away a parment
in cold <veathsr,and as vinegar upon nitre,so is ha that singoth
songs to a heavy heart". I have already surpested that we do
not yet know snough about ths power of the acids or vinssar
¥nown to *the Assyrians. and hoafar's inganious suggestion
(117)that Pliny refers to hydrochloeoric acid
may aptly be quoted hart{aﬂ

"Oon mot,dit-11(Pliny),avec 1'or,dans un vass da torrs,doux
partiss ds ssl commun,trois partios de misy(probably sulrhats
of iron or copper),et ds nouveau deux ;;;;jt;s d'un autra sel,
st uns partis d'une pilerre ﬁppﬁlé'ﬂ schista(terra argilouss)ion
ekpose ca vaSe a 1' action du fou @ 18 mr;langa s'ampars alors d»
tout co qui ost -;-;+.ram;qiar a 1'or,qui dsm.urs pur.

"Nous anrogistrons cos parolas de Plins ‘ellss sont d'une
haute importancs pour 1'histoirs d: la chimios. Car un m;l-mj?:a

da sel commun (chlorurs de sodium),de vitriol(sulphats ds far

e e S . S ot . i W

—— . —— e o b

i R s e S e e,

"guel était cet autre sel qus 1'autour ns nomma pas? &i

1 A i
¢'sst 1o nitrate de potasse,les Romains auront connu 1'sau

e e e e
S e e e

(1)Nh, xxxiii, 24.
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ciroous rocks ars hardly likely to ba much mors affoactad by
vinspar than by wator after thoy havo bsen calcined. Thu ro=
sult of concentratod hydrochloric acid would be diffarent.

1 hava quoted M. Berthslot fully,in order to shaw how Vvery
definite a balief axistsd in ths anciant world about tha pow-
ar of vinogar on cartain rocks.

I1f wo accept the thuory that 2a,TU is prefixad to thosu
rocks which affarvesco or otherwiso shew some offact whan acid
is appli»d to their surfaicse, it #ill excluds from th. stenes
so indicatsd all granites , porphyrias, quartzos,and siliclous
rocks,but includs the calcarsous rocks,marblss, limastonas, ind
the like.

with this in viaw,ws may maka a tentatlve idsntifici-
sion of ths (tak)UbL and (tak)uMUS.GIR proups by thsir class—

ification 1in torms (a) o f Troelativa hardnas
v

v v
as shown by AS and 45 . AS j(b)of th > e T f o rvo 8=
¢cant af fact of acid upon them, as marked

h? P ?LT_

{Tik)UD: not marksd by 2A,TU.- It 1s tha softest of tha
UD-group,i. s.,chalk; it is distinguishsd from
gy p s-um (shich doss not efforvesce under acids)

by tho latter being called IM.UD,

(Tak)UD. Y : "ths modorately haird (whits) UD-stons": by
our theory distinct from (tak}za‘?ﬁ.ﬂﬂ.;g which
is the stona affacted by aclds,
(Tak}au.?U.UD.hg ig spacially mentlonoed as
tho white stonu from which ssals are mads(Bect.
31):its name shews that it effarvesces undar acid.
It is moderatsly hard (1sss hard than (tak)UD. Al A3

AE_ This doscription will agrsa with sither
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(T )il u ; £ ATrru, writton both [tak}i.ilig.(;in and (i)
EL.TU-'T-“:;-GL‘! which indicates a diffsrsnca batssen thy two .
clagsas of stonas, tho lattor being,on our thiory, affactid by
jeids, and from Soact.31 a matorial used for saals:

In ong €isa,which ,I sugrest,may be by accidaent, wa find
{tlk}hiug.ﬁ-llﬁ ussd whers our thsory demands ff,al()&'l.'I_‘U.I:-U?‘;.,GIR:
this is in a madical taxt alraady quotad (ar 16,3, 11)whars
{q;gi;h.mg_{;lﬂ is ussd Dby itself in curd(?) for eyes.This must

bs malachito, chrysocolla, carbonats of coppor,which will affar-

vasco undur acid. It is,howevar,not unrsasonibls to sxpact soms

latituds if thers sas no doubt which drug was intondad.
Li-ﬂachit; is,a8 I have admitted,raraly if' avar Foung in
issyria, but othur carbonates ars frequent,and will,of courss,
sffarvosce under acid,notably graen ealcitay, or
£ marbl (1shmolean Musosum: bi-a.nant,ﬂa.t.dds Cylindras,
Nos. 61,124,130, stc.: "ecalcairs vert",ib.No, 110: 7resn staa-

tits,a 1007,Dalaports, Catalogue,ii,200),

(fak) T #1 muse arr i, writton with 2a.TU,"syes of
nu s e arr u,rraen- for blus—prasn)- Colourpd stonas,miy
woll Bbs the t ur qu nl i § 3 ,solubla in hydrochleric acid.
"M onati mudgarri of Bit - Innibi" occurs (Cofr
) teP "B anatum mu A el R ol (jinudtzon, T, 25,11
18), asum put {tq,k}zﬁ_'gu ani m u ; e T o e and  (tak Jma-
niguti at the top of thu crowm which ha mads (V R,33,1ii,5).
This word on u “"oys? occurs ssvasral timss in connoction

with gtonas, Ths samg ,‘-'L[.‘;u.'l"'-{ih.%i,'jg:' sp2aks of (tak)s n 1t

Meluhha "oyo-stonas of kolubhal-
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(Pak )il u 8 g Aarru, writton both (tak)iuus.cin and (tak)
L_'g_‘u.mz.ﬂli;,which indicates a diffsrenca batseen thy two .
classas of stonas,ths latter bueing,on our thiory, affactld by
icids,and from S3ct,.31 a matorial used for ssals:

In ony casa,which I suggest,may be by accidant, we find
{t.lk.:'l-ib}:}.[‘rlﬁ ussd whers our thaory demands ft.a.k}Z.-’i.TU‘i'-_U;.,GlR:

this is in a madical taxt already quotasd (ar 16,3,11)whors

-

(tak)UUS.GIR is ussd by itself in curd(?) for eyses.This must
bs malachito, chrysocolla, carbonats of coppor, which will aff ar-
vascs undosr acid. It is,howevor,not unraasonaibls to axpact som:
latituds if thars was no doubt which drup was intanded.
r.:'-::la.chit.d-ls, a8 I have admitted,rarsly if svor found in

4ssyria, but othor carbonates ars freguent,and will,of coursas,
offsrvasco under acid,notably gr s en ¢ aleitwu, or
(T340 marbl (ishmolean Mussum: hhiﬁﬂ:l’lt,ﬂ-‘.l.t.ﬁdﬂ Gylindras,
Nos, 61,124,130, 9tc.: "calcair, vert”,ib.No, 110! ~rosn staa-

tits,a 1007,Dalaports, Catalogus,ii, 200).

(Ta}é}LI L mu g z arri, written with 2A.TU,"9yes of
Tus~Tarr u", rroen- for blus-prasnl- Colourpd stonass,maiy
w3ll b2 the £t ur gu {:-I i s 7 ,s0lubla in hydrochleric acid.
"6 S nati mulpgarri of EBEit - Innibi"occurs(Bofr
8) : e "3 3natum mudgarr i (nuatwon,T:, 25,11
18), aAgum put (tak)Za.TU oni m u ; car i and (tak)mo-
hl;uti at the top of thy crowm which ha mads (v R,33,141,5).
This word onu "aye" occurs ssvsral timss in conmnoaction

with stonass., Thse sama ﬁgwr.(ib,%i,dgl sp2aks of (taklan 1 t

H Meluhha "uyo-stonss of koluhhal-

IR O I - by
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5_,-::‘?.19!158-. I:T'ﬂc}guh;,[tﬂlﬂs.ihru.

i e

: v 4
the ninoral (tak)zA,SUH (= S u b u ) takss on sivoral

forms =
(hak)7a. 304 == § u b 0 (br,1174% : 341 9010)
(SHB!.-L;'
== g 1 hru(3AI 9017, wnd cf, Br,6641,
ft'}.]-(}ID.Z;;.SUE == 8 il-~ib-rumn
(tak) 24, SUH.DIR == "rod Subu " ==1 rrabu
== (il 9019),u r 1 a h u (CT.xiv,17,1,14)
== (tak)Tu (341 9019),
{tak ) 4a. Sud, 16 = "jmen Yub u", tha sam: as tho next
croup in ¢T , xiv,15,11 and squival neca
5, 17,10,
(k) ZL 3. 0.1 =1 anibua,erzanidbu,nidbau
(5A¢ gau\i

(tak)Za, SUE, UNUK1.GAL =="croatn'i bu" ==k ibdbailtau

(sa1 9023), n i bu bur raufn a)isar

5024 )
(tak)ID. 22,804 = s 1 h r u (Br.f6641)
(tak)za.TU. ID, 23,304, == ¥ (sal 9067)

(tak) 24, SUN.GAL (5.1 8027)
(k) Za. BU.Du (341 9020)
(k) 2a. 3Lk, 1. Z1.0a (a1 2025)

(tak) Za, 5UH. TD.5AB.BA (8aL 902€)

v
A s3al of Zi,S5Ua and anothor of (tak JKUR-nu(== 8 2 d anu,



ad‘ﬁﬂﬂtign z8 ) e

ntionod in OT,zxii1,1,10(sse BoFr,73), 0T VI,
& that a soal-cylindar can ba mads from ths ston,

. long baon identifiad with tha Hob, i:l\!},trms—
7 quits serronaously) "a g a t 2", ths stone in =hy
J@ hr&uatplatu. But 8 1 h r u ,the synonym for

5 us to considor the two folliowing comparisons

= grabic Mo "bragd" 2

u == 3dyriac vf-ﬁxn‘_lf Togrerioln g
atter,vitriol, isf er rous sulphatos,
)1,which is used for dyeins black, and is usu-

nod f'rom th: dscomposition of pyrit:s or as a byoa-

¢ comparison of ths word, s u b u,with its synonym
will coprespond (through its philological rslation
i vitriol) with the Ch aleanthum of
xiv,32),0f which ho says "The Grosks ,by ths name
 hava given it(chalcanthum),have indicatad ths rolas
1 ghoamakers'black and coppor”,and Bostock,in his

ring to Beckmann,hist.of Inv,,i,181,says that Piiny

l}.ﬁﬁuﬂaﬁ undar this namu gErsen ¥itrdol

M vl t r 10 1. Roscos(ii,434) says that tha

for a lon~ tims confoundad tomother. Since ws have

@
84 hru with the Syr. %My ,W> cin po 2 step

8o in it Pliny's sor i ,which the Arabs say

05 t r 1 0 1 (Bapthslot,iist.,11,R42 ).

doseripttion of ths manufacturs of Lhaleanthum

3 §avaral points which help in our idsntificationi-
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'- In Spain,;from the water of ilellﬁ; or pits
it in dissolution. This water is boiled with
itity of purs water,and is then poured into
ff?‘iﬁﬁ,&r?nirs. ACross thesse ressrveirs thers ars
' immovablo boams , to shich cords are fastensd,and
¥ to the water by means of stongs: unon which a

1t attaches itself to the cords,in drops of a vi-
Jaranca, somswnat rasamblini a bunch of pgranss. Upon

d,it 18 dried for thirty days. It is of amre

syrian for "p; r o en ZASUH' is 1 anibu,a

med by the medical text AM 5,8,14, two other forms

u ,1ike several other words for stones,beging with
s -s_;rlia.bla 1 a,and it 1s not impossible that 1% I‘

¥od word, The deb, 13 "grepe" has presumsbly i
tbe inbu ‘

' '.'siaal egquivalent in igsyrian, unless b 3

oh there 13 soms doubt,ths propsr asgyrian word for .

belng k ar an u . Surely We may see this usbraw .

4 anibu, the comparison beins draw between

nibu sand the resemblance of gr ® &% T

ich of grapes. Y
‘b u alsoc represents the value of (tak ) Ak SAR, 1

:ti 6€34), and a comparison of OT.xiv,3,282,c, and

e or.  ic1ii, 26, By.,589,14,gives the equation |
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v
o - v
(tak)Z UKS AR GUDB.BA ==8Su-u ==1n-ni~bu

ks (bak)Z A, SUL ., SIG 1in OT, XIV,17,1t is close to S a~

raltu (which I hops to shew a 11ttle further on == ths sky-
blue aryﬂta]ﬁ)of blue vitriolJ, and therofore must be ths sams
1 an LahiE .

in ASsyrian medicine we find the following uses :-

{Tak]'gub ﬁ",far temples ( A 102?.’3221 ! ey e 8

(3,444 ) not medicinal (23,7,4), In Pliny we find ¢ h a 1 -
santhum recommendod for granulations upon the ays-~11ids,

paing end films on the eyes, and when applied to tha forehsad

with u sponge, it acts as a check upon defluxions of tha syos

(5, xexi, 32). |
(Tac)i 21 i b u. (written both (tak)ZA,SUd.SI¢ and spslt out):

for hadir (5,216) : for t emp 1 e 8(108,32:104,10): ve~

rious (7, 1,5: 29, 2, 11:40, 5, 20 : 47,5,30: 102, 23),

-
(fakc)z A, S UH . 1 D. 21 D. D & (one s u ,30,12,4),

F¥ow,if our equation
guba ,Sihru ==chalecanthum,
blus and green vitriol,
bo sorrect,it should lead to our dstermining the other forms
of (tak)Zz A, S U L . We can thersfore consider the different
kinds of Ywvitriol", as given by Berthelot, Toll., 241,242:

{mlaﬂ.canthnn},soupﬁrose T plue vitriol== sulphate ol' copper
green vitriol ==guiphata-of iren

and- basio sule~

phate of copper

yellow and red vitriol== basic

L = o
(13 op, (tak)GL.RIN.SAF,GUB.BA, AK, 192, 54,
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Sulphate of iron
white vitriol . sulphate of =zing, sulphates
of alumina
oryin his hist.,11,307 ;whers he quotes Bubacar (cires A-Alth
gant., )as sayinc that thers are sir vitriols (atramental. ons
to give a4 black colour ,one white ,chalcanthum,” cal canda" ,
calcathar, surianum, (no 18 a yellow employed by goldsmiths,
and cne 3 green used by leather—dressers.

.8 should thersefore see in our " r e d A, 304 " the

o]

bagi¢ sulphnts of iron of Berthelot, Can we arrive at any
gatisfactory semitic comparison for iarahu to bear
this out?

aword i1arahlt u?l exists,havinr the squivalont in
sumerian E_.'..E & ,1it, "corn-top",and as it appears from 1its
ogeurrencs in a list tc be connected with corn{see 1 4A;361: LD
310) we may not be Par out in considering it as "h u sk ", and
thus esqual to the Greek NEN ;S "husk" ,"flakes of copper or
iron", Latin & qu am a . Iron "scale", according to Dios-
corides, is similar to rust (hydrated ferric oxide!, but
rossesses lsss active medicinal properties. It mirht be addsd
that ferric oxide acts as a baslc oxide., 8 Tay thersforse
bo on thse right track in trapslatin~ 1 a T 13 hu as a bye-
formof i ar 1 h [t. u] "hugk" (1), with parallelism to the
Grask ?tiﬂ: T ag a chemical term.

The other problems ,notably (tak) Za.5Ui, UNU.KIL, and the
largsr minsral of tho sams name wnich == k-3 boal 5w
mugt ba 1sft for the present. DLut some 1ittle additional
8¥idence may be dramn for the equivalencs "vitriol" to this

v .
section from the presence of the sord m a r I u 8 n,marcasite,
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 3ect.40 ) which follows immediately in ovder
maltum "blue vitrioi" (Bact.ﬁ'ﬁ},whigh in its
ly follows the 2 A, S U W group. All forms of
bs obtuined from the spontensous decompodition
We may surely accept it that the Assyrians, who
ngoed their lists, knew this,

S Sum up our rosults, as far as we havs pons,
alence of the Z A, S U H groups with various

First, various forms of vitriol exilst, blua,

§ U i mineral, Then, the Assyrian equivalents
v

sSubu and 81 h ru, would appear to
philologically with &3S "wrass", and
itriol", while the "green 4 u, 5 UL " is repre-
ssyrian by 1 an i b u ,porhaps allied to D3¥Y

n the botryoidal appearance of the Chalcanthum

of formation, I a v a h u ,the squivalent of ths

S U 4", in 1ts similarity to 1 ar 2 p_[t %),

husk" ,may be compared to the Greek Mﬁfﬁ,mnsi-w

t8 meaning of "iron scale", Fipally , (tak) S ama~
1o sky-blue minemal",i.e.,blue vitriol,which is plased
both this series,and m a T L U ; u "pyrites”, a

n which is scientifically correct.

lo is AM 3,2, 16 (see Gadd,Liv.snn., 1925, 151), {tak) PA

u, Langdon, JSOR, 111,39) Sa VII DAR,MES Sa (tak)isnioa,

ja'ertu with seven spots of {aniba",whioh may thus re—

5> ghaloanthum which dyes bleck, Tnis will perheaps
2lue to the meaning of "the socal of aa. aUh(p 140 1:0%

syrians must have known of the property of gertein

) absord a dye.
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pinally, & word is necessory on the peculiar form (tak ) ZA,
10,10, Gkt SUK, o  (Tek)ID, 24, SUR (without 2A,JU ) ==sihru,
;:a thet ,by our theory thet ~24,TU == "treated with acid” ; we
ought to see in this some form of wvlitriol treated in this way,

The chemical most 1ikely o be comnected with this,as far as
1 omn 868,18 Ve r t—d 8 = g v 1 §;wnich is,0f courss, a coppor
product,no® iron. At the seme time ,1% i8S ciear that the blue
yitriol 18 & coppar,end that chalcanthum appears to havs baen
a confusion of the blue and the gresn vitricl, Veriwde-gris
i5 prepared (acecording to Berthelot,Hist.;11,93) by treating &
coppe r ingot with aulphidé of arsenic 8teepsd in water,and then
placing it sbove & vessel in which there 1s strong vinegar.

Dicscorides end Pliny certainly know of the acetate of cop-
per,which was obteined by watering copper filings with vinsger,
md shaking them (Hosfsr, 130 ).,

Section 39, Eamaitu ==R 1 u e . (0 B s B T et

E em®eitu is the next mineral spperently connectsd
with the ebove It cecurs following the ZA, SUlp-groupe in 07,
Iy, 15,and 17, and preceding {t&k:}mﬁggﬂﬂuﬁimnﬂﬂ- (==i a=n 1 b ul
md (takhs a'r hu 8 u (pyritss ,8ect,40),end 1t is given &3
squivelent to ){tsk)m w g 81 ¢t um on CL.XIV,15 15 and 17,15, &b,

Since we have just dealt with & form of copper for a soried

v : .
of words placed alongside s amei tu 1n the lists.we

ars entitled to sSeesk a similar clhiemical as its squivalent.

1
_‘?

Samai tu, since it weuld sppear to be derlived from
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Yamu would appear to bs "the s Xk Yy -b1lue mineral”

i haye seen that Subu is probably both preen and blus
ritriai,sa that g amaitu will then be slther thse hoauti-
ful blue erystals obtained by the process of svaporation des-
oribad by pliny (above in Sant.ﬁﬂl or ,less probably, the natural
blus vitriol, ch al ¢ an thi t e ,hydrated sulphats of
copper,

There 18 no diffioulty in finding a philolopical equi-.
valent for mu 8 a1l t um (doubtless the "stone" m u § 11 %
fum ,Meissner,Supp.,52), The Syriac - RN < 5 i
yitriolum cuprinum",the same mineral,appears So obviously
a garbling of our word, that we need not heslitate to accept 1it,
if e accept "blue vitriol" for ¥ amai tuw . A parallel
tc this curiously mutilated form 18 to be S&on in ’F'Q_-,IT_':}.._&-:
"a gorpse", from tho Assyrian $ a1 amtu (Haupt,quoted MA
1043 l,tha some phenomenon of a liquid being merged in a follow-
ing dental and then a @ rosulting, Scmething similar occurs
in Asgyrian,where the Tinal feminine & becomes a ¢ after m,
@ich in turn becomes p, a8 in s ap 4 u Fsamtul

The root of mu § a 1 t u may perhaps be the same as ths
irabic \}i@ " to steep, macerate',used of plaster, the
refersncs to "macerating" being the process describaed above,
(TakJm . 8 a1 t um is also the equivalent of (taic)b a b T 8,
wich T take to be coral. (Sect,14,b).
§_5_t_:#t__1_nﬁ_nﬁ_%ﬂ: Marh ag i ,0r Mar hu E u ,marcasito,

pyrites.

LT]
A8 ws havs dlready noted, (¢ak)m a»hu 8u follows
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(tak)8 amai tum "blue vitriol" in some form,and (tak)
&J’l‘t.-gaﬁ.b‘-ﬂﬁ.i.&, which is 1 an i b u ,chaleanthum (CT.AIV,

4 pnd & ). If there is anythins in the sequence of these min-
aralg in these lists,this is a most important point to notice.

(fakk) m ar hu g u  aprears to be a variant form of (tak)
mnarha ; i , which pcecurs simply, and also in ths comnoimds

(tak i » marhadi arga (v f.,55,11,36)

(tak)gc marha¥i (01, xw¥xi1,37,8),and in the form
(tak Jouc r':la.rlld.‘;ltu (1. BV 7h

(tak) a4 u § u marl'_la.g.i == " parasf (dchell,
i, 1017, 115, 26)

Jensen idantified l-'&rl,la.gi with a country (2 w,’svn}. The
word (tak) m ar hu § u oceurs in the Drehem tablets
\genouillac, brshem, 5529, quoted Bofr., 2/ ]'.[l]

If we mow sxamine our evidence we get from (1]

"2 yellow(presn) minaral of iron cxida{ij T arha 4", as
we saw at the head of thlis .ection,there may well be 3some
gennoction hetwsen the vitriols and m +r R u g u . oince
the vitriols are the product of p yri t 3 s, we have
some initial grounds for believins that marha 51,
mar hu £ u , rapresent py r i t 8. 8.

at once the natursl cormarison is the dyriac Em"r_.:?s
marchasita,pyrites, the marcasite of the modern =eologists,
narcasite i3 a mineral identical in composition with pyrites,
{Rutlam $27),and it wa . tiken over by tha alchemists in the

form m nrechesita evidently from the iZast. This

{1][;31191-, \,TL, 1,347,1217, " infolgedessen 18t elne Bestimmung
des Steines noch nich+ mogliah".

(2) See sect. 41

-
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sord @as applied by them as a synonym for pyrites, and to the
sulphidas and arseniosulphides and analogous minerals(Berthe~
lot,011,,277% so@ Ghurch,uist.zﬁil}. Pyrites ,a mineral of
sronga yellow to pale yellow, with a metallic and syplendent
lugtrs (Rutley,ﬁ?-"ﬁ] 1s found in the Zarros tountaing to the
ast of «ssyriafe locality which wmould satisfy the claims of
the district _-.:a.rl'_w,-agj:}, and 18 asscciatad in this district with
rogk salt, haematite, dolomlitas,eto,

iths difficulty here 1s that the irable J:-..jl) "variegated,
speckled" rather indicates thate O $2L07% ) 18 the correot
form, oDut evin 80, 1t may be urced (1) that the Assyrians
may well have borrowed the word,since wo have two distinct
forms, m a r h a 8+ and mar hu ; u tand(2),1f so, that
such & loss of ths hard sound « becomin< & 18 rparalleled
by Husku == In!m.gl;\_u (see my charter in lioolley,Carchemish,
114199) ,and still mors in the place-name iarqasi == Lar'ash,
and the modern Arabic forms a'ul for aqul(ste.).

The followin: clue affordsd by the chomical toxts would
cartainly seom stronply confirmatory of the value "pyrites".
on P1,5,3,rf, (iect, 2%, 14) we have directions for makine
(tak)s amdu marha g4t u, which appoars to mean eithar
"rod pyrites mineral" or "rod spangled minoral"(as is in
dicataed above by the arabic L]uﬁ) "spackled" ), tha spangles
boins tho characteristic of pyritas , '[his would seem to
shew that the sssyrians had a method of imltating some "red
Spangled stone" in plass, or , in other words, they were
#ble to maks the famous A v en t ur 1 n e glass,which ts

supposed to have been first mede by the Venetians in the
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4111th Century (Roscos,11,591)., Aventurine is ths name for

4 " prownish glass with gold spanglis", as well as for a var-
igty of quartz resembling this, Ths glass is made nowadays in
the following way :-—

Hprom the cuprous oxide the rich blood—~coloured ruby of Bo-
hemian glass 1s obtained. The cuprous oxide passes readlily
into the cupric condition by the assimilation of oxygen, for
this reason.in the preparatlon of --:.np]aw ruby gla.sls,nct on-—
ly must sll oridizing aponts be avoidsd,but powsrful rsducines
agants rust be added. If the rsduction 1s carried beyond a
gertain point,the spanpgled effect of avanturin . ,qus
to reflsction Prom particlas of reducsd metal ,1s produced”.
(Powell, 26 ). Similarly,h.Gunynghama(ﬂrt—ﬂnamalling,133?5&y51~

" han black oxide of copper is added in largsr gquantlty as
say Bjmend then when moltoed,somo iron filinzs urs added and

slowly coolad,ws obtain the sparkling mass known as "avantu-

rinal"
Unfortunately our text is a little broken at the befinning,

s 1t stands, the receipt (P1.5,V,3) mives

-

[sve M AT a{f)] of & a(?)-a a-da—n
0 m an a of simple frit{abhu z 2z a )
doma unwashed sa.lt.fpatra:'
2poan aof IM5I6.SIG(arsenic)

The first character of the first chomical might be equally
well » a or 4 a (1.0., rad d a or dadad ;:],s.a that
any comparison with s a d = (whie- I +ake to be a form of the
minsral g adan u,haamatita,farric oxids,p2® and Sect.dli,
would ba dubious. de are thus in doubt whather we are to Ses

farric oxids as tho main component of this receipt, and , even

S0,we have no svidonce of the pressnce of copper in
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{41 nor {8 it likely that anything more than the sims

s by et
piving t g oamount of 8 a d d a are mlgsing at ths be-
Eimi’iﬁi‘gﬁ!‘ wo misht have suggested the rsstoration of a &l tto®
sign, fndicatine a refsrence to the preceding sectlon, as in
p1,4,_’:{.2ﬂ3;"ﬁ,1,4:- The broken text itherefore leaves us in
tha dark about the meaning of ths first componseit.

. v
But there is little doubt that 8.8 fnd marheasiew

tu means "aventurins! 8§ an du means "red (minerall, snd
mnarha ¥ i +u "spanrled” (1ike pyritas). But 1n addition
a curious confirmation comss from Pliny (RH xxxvii, 28), whera

he gives a duscription of 4 stons shioch 1s the product of ’
India and South Arabia,which hag all the ippearance of fira
plaged behlnd a transparsnt aubstanca,burnin~ with star-lixe
sointillations within. This stone bostock (Pliny,ib.) quotes
kjasson as identifyins with aventuring Quarts
snich he says ,is found in Persia, The point of contuact hers
ig that Fliny ,#ho says thit the Chaldeans used 1t 1n their
rituals, rives its name as g andestros organ ds
rasitas, adding that from the similrity of 1ts name

it has often besn confused with anoihsr called S an g a r o=
Sos,sandasarion, Tne phonetic gimilarity of
these words to s andu maTrha 34 tu 13 mest stri-

kin-,

At e 11 .- Fh e IXon O %4 4w 8

- = PE

6 cal now turn to o sarles of minerals bassed on the

sugerian K A ., Consider OT,VI,12,1;b i~

1 . (7ax) B A

Sl ) X A6 To B 4w TIL - LA
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3. (Pat)R 4, 6 I. N 4, L AK (), g a

ghich 18 augmented by Schell,Ra, 1018, 115,2, ff, :- '

2 (Tl A, 6 1. N a S e W Bl
5 v «TIL.LA == " bal~tu

b " « LA == i nam-ri

B i : EIK} = . dam—-ga |
B - JKAL.ga == o dan-nu

¥ b DIB.BA == i sa=bi-tum

(palcdt 4, ¢ I. N A 18 also quoted in Br,620 as ; ad anu
In the ASsyrian hedical Texts we find also the following
variatles -

(Pakk) X 4o M I 1.e,, "black KA-stone"

(Tak) & A. UD tl.o0.,"white KA~-stone"

(resc) K A.SIG 1.6 .,"yellow K A-stone"

4o can first discuss the base (tak) KA, Tiglath-pPileser
about 1100 B.C. brought (tak) K A —stons, (tak }1'_1 al-~-1ta 51]
and (tak ) 4. ¢ I, § A from Nairi, a larpe district to the
Horth-West of Assyria in the Taurus Mountains, and deposited
them in the Storshouss of Adad Tor future use (T4p1.P11., VIII.
11). GSennacherib ussd burnt brick, (tak)X a,end (tek) ukn u
in building hi@ palace (iing, GT.,zxvi,Eﬁi-,.*‘}E}. Tha association
of wknu and burnt brick sugrests a blus glazse here for
akn o can we see anything Similar in (tak)K a ?

The clue to the meaning of the (tak )X A=~proup really lies

9
in the oquation (tak)¥ A, G I. M A== S a danu.This last

——

(1), Thuroau-Dangin (R.\,.J.Bﬂl,-l&'?l pointe- out-the- gocurrence or)
(tak)h a1 - t u 4in KAR,No,213,16: No. 194,4.



B

f3laic v 1 o0omn 4 1) 122

+

qugb clearly he the arable & O\s and syriac el NN

naemutitae s, hasmitita,and the rad iron ors assoclated
aith it(liuiasmridastlv cxliii) says tho best is that which {

breaks sasily, md 1s either of blood -~ colour or black( ef.

80 1B.1257 ), Pliny (nd,xxxvi, 25) speaks of tha"mu.r-nat culled

sasmatites,of n blood-red colour which,wshen bruised, ylslds . il

tint liks thit of blood,as also of saffron," ‘he Svriac MS. |
of E.ar.hha]_nt(}:llst.,ii, 15) says that 1t rroduces a liguid as :
rad as blood.

Ltonclusive evidencs is to be found in the list of materials
usad for ssal-cylinders(sSect.Z1),where the first stone gquoted
18 (takJK A, & 3. N A ., ihe most common material actually in ‘
use for i@syro-B bylonian seal-cylinders is hiemitits,and as II'
4s have alresuly settled ths prinecipal eolours for the Sseul- I}i
stonas  exuer t bliack, we mny raasonably consider a8 esrtaiin
tha sgquivalancs (tak KA., G L.NA == ; adanu=a ths
blagk stone ussd for ss5ils == hasmatite. +

iera,then, we have the base from which we can start. dince
% have now (tak)® A, G I. M A s thse hard hasmatlte,a form ‘
of Perric oxida, the other compounds of (tak)Xk & 1l he con-
nactad in sors way with the same mineral. "

Gongider the following detaild dbout iron oras, Ru+.].:z-3:,r'i.'31"]

8ays that the chief iron orss are the o x i d e s(reda hasma~

e

(1. aa an u  moans liter: W11y "mountain -~ stona " (geller,

A0T0, 1917, 1,/ gﬂ}} but 1 cannot for a moment arree with hin

that ft*ﬂz:h-:a § +danu | can perhrma maean "Bergkrystall"

(ib., 339, and of. HBJ.ES‘HEI‘ Bab, 4SS, 1670,%51). 1 erroneously sug =
EEStﬁd in rrsm 1C tha.’r s amndu mirht have an sebo in

d..:-':.\.lu .
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ti te, brown hﬁﬂm“tit“r“ﬁﬁnﬁtitﬂh that the natural oxides and
silicates are used in ths manufacture of paints, e.g.,ochras
irg hydrated ferric oxides, sienna  and umber ars sili-
cates of iron 'md aluminium, @ontaining iron and manganese,
and "peddle" is ths most sarthy varioty of h:aamatitafih.SEE?f”
perriC ox%ida (colecothar) also imparts a red colour to glaiss
(foscoa, id, 560).

is we saw in Ject., 2B,i r omn occurs within 7% miles,
haeimatitoe within 1258 miles,and bl a ck n a g-
ple el T on sand within 200 milas of Ninsavsh
respectively, all to ths north of Assyria,i.s.,Armenia and
the Taurus, a district repressnting,in part, N a i r i. This
loeality thus coincides with tho provenancs of (¢ak ) A and
{tal_{l : 3 S T I 13 given in Tigl ith-pllsser 's ingserip-
tion(p, 121),

Naxt, taking the inscription of Sennacharib, alse quot-d
on p. 121, it will be noticed that he speaks of (takliia and
Wk nu in conjunction with burnt brick, presumably to ovar-
1ay this brick in some way. he doss not howsver mention (tak)
R4,81. ¥ 4, the hard hasmatite,in this connaection, and it
is therafore not unresasonable to infer that (tak)K A represents
& softer form of ferric oside, what he intends to shew 18 that,
the uk n u  wus used for the "blua" effect (whather as ultra-
marine, or as the name of the blue glaze usad) and that tha
(tak) K a was used for another colour, most probably rad 1n
contrast toc blus, and tharsforo ferr i c o xXxide,
which will producs a red colour alther as a paint or a glazs,
#i11 be the chemical which satisfies the demands of (tak)K A.

S i — . —————

{1}& . nl3o Koscos ,11,121'?.
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This suggestion, that Semacheridb is spesking of a glaze hsrs,
a8 long Bgo made by VWinckler(KB ii,139),in & note tc & simi-
1ar passage in Esarhaddon's description of a building ;Winck- |
1ar had not the right meaning for u X n u ("perhaps quartz-
crystal” ),end ,of courss, he leaves (tsk)i 4 wuntranslated, ;
put the ides that it refors tc a glaze i8 his,

The #sarhaddon passage (Prisms &4 and C,vi,3) s i hirti

T

sEAT1i satu nibihu pﬁ.gqu 5 a (tax)

K A (taklu kn 1 u ; e 1 g, obviously (although it is

full of techmical building torms) indicates what is apparent-

1y & decomation of glaze,which again sursly must bs rsd end
blue,especlally as he describes an arch in the next line as

"{i%e the rainbow'., Tho view that (tek) ¥ A provides a |
red appears to be borne ouf,by Sargon's Khorsabad Inscription
fl&'ﬁ),ﬂhara (tak) K a presurably takes the placs of s an d u,
the red stone or pigment,i.e., (tek) K a (tak)u x nu (tak)
UD. a8 (PNAE )(tex)k U &, AS.eBEE Qi-gi-li
(tak)u nngg (tak)i U 3. G T R "“ferric oxide,ultramarine,UD.

8 '

which s3isms to point to its teking the place of ths red.

v
,arsenic for eyes,UD, .5(alabaster?), serpentins",

Actually the dark brown in use as a paint in Assyrian timos

was an iromn.

dea g tilen 4 2. (Pak)k A . G I . N A, D IDB. B n'; "magnet"

The confirmation thet (tek)K A is en iron ore »r o¥lde comes

(1) 1t is entirsly different in the insoription of Tiglath Pl-~

1gser : ho merely storss up his (taklK a and (tax) X A, G I.
N &« in the atorshouse of Adad,=and does not sneak of their be-
ing especially 1Sed in decoration, G

{2]It is obvious that one of thess (tak )JUD.A3 must bs wrong.

(3)01mstead,history, 564; ses also hersin,p. 10,
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in & most interesting way from (tak)K 4. g I. N A, DI B. B A,

fop ghich the issyrian equivalent is g Adana s vhitu
"¢hs hasmatite which srasps, attracts".

This ean surely be no other than Fliny's = s:gn e s (lid
txuvi, 28),the magnat,knom as 3 i der i t i s, "iron sarth"
(gua Bostock's note,ibid. }: " tha moment the motal{iron) comes
near 1t,it springs towards the magnet,and as it elasps it ,is
neld fast in the mamet's embraces". Ths propertiass of
ragnetic diron ore can be traced earlier than Pliny: it was
cartainly known to Aristotls,( 4th cent.2.C.),and ths proper—
tias of the lodasstone were known to ths Gresks in ths 8t ecent-
ury. Thers is,thersforoe,nothing aistonishing in our finding that
the Assyrians of the first. half of the first millennium B, C,
knew 1t too.

An additional pi-ce of svidenco is found in the Kedical
Texta, Thy softer "bluack i A —stona" (4sthions Martis,dect.44)
is found usad a3 e drug soveral times,.nd so is (talt)k A, ¢ TI.
4. B 1 2. B a,"magnetic iron ore": but the hard haematite,
| ake I AL G I, N A doss noh occur.+ The magnetic iron ore iz
usedas a drug: for tomples(am 13,5,8: 14,4,6: 97,4, 07! 102,
17,34 ): for mouth(30,3,11,6): anoint body(90,1,r.5): mix for
"hand of ~host" (15,%, 14,an aga text): apply(15,6,17) ., Diese.
(V,ex14i1)and p1iny (ii,xx<vi, 25) prescribe "hasmitites" for
By 88 burn s ,and todrink for s t ranqgqgury and
men &8s s and in 3M 11,90,92,it is to be pourded uwnd applisd
to ayes,

A curious form of thisgminer .l is found in the wcomt of
the campaimm of isarhaddor against the land of Sa=u "3a0
bar e (880 milb-‘i},ﬂ- land of swnd, thistl.s, nd (tak)K A
§ab i ti! the latter baing writton as though sab i ti

meant Nare",az9110". 20D 5r e further is a desert of
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nakes ;mﬂ goorpions,and 20 b e r e further is La= , tha
nountidn dich produces (tak)saQ, GIL.MUT Stones.

Bafora leswvin- (eakc e 4o 6 1.0 Ay W@ should notice one
intarestin: point. I i 1litsrally means "a sound", and
g0 4a mizht arrive at the meaning of (tar )b & @ LN 4
sithar as "the firm(hard?) i A stone" (as hismatite mirht
w811 Dba describad), or "the stons of true sound",possibly
#ith rafarencs to the rin-ing of iron, tho sound which it rivas
out whon struck, which parhans might be 7yaferred to . period
anterior to ths iron ags. The former ssers the more probabla
masning,bnt thai s is a passaps in KARM4, P4-25,vhich adds
somé  #slpht to tha other suggestion @ (L) i ¢ I. N A
Ea. e At A g S g | PR me a % % a
ta fxunu "eaomatito,which didst utter a loud ery in a
foreipn land". If 1t wsre not too fneiful, we mi-ht nroass
thig guotition s A parallel to Pliny,Nu, xxxvii, 80, whore
he savs of Liamatites that tha possession of it raveals tras-
oherous d=siims on th, part of the barbarians, Thas value
of hasmatits as an amulet is shawm in the toxt referred to
in wect.51(ths 1ist of miteri 13 used for seal cylinders)
jhera it 1s said that hs sho possessos it "will destroy”.
Pliny (ib. Jsays thut Znchalias of Dbylon says that hiomatit
ensuras sutcess iv patitions,nlays a part in 1awsuits, and that
to b rubbed with 1t on thia ficld of battla pgives i+ beneficant
result. Tha Syriac of Barthelot,List.,ii, 160,calls 1t "pra-
cioud

T T B (ax)¥ adanu baltu "living

{ronstona” ==lodwstond.

Vasging on o the minsral (tax)k . G 1. N A TILs LA

| m—————



¥

(890 ction 482 44) Yoy

= Badanu b altu), which, by the theory which I
nﬁa--..p“t forward, should maan "1iving hasmatita","livine 1-
ﬂm.gm",wa may idontify it 1t once with Pliny's farrun
vivum (i xxxiv,42), shich lattoer nppears again to havs
baan the lodastona,

4ith this use of "baltu "living" upplisd to metials we may
gompars U & U DU . TI L. LA (3/3man alliving coppar"
(nartod of Jgpoch of Ur, sSchell,k.,1621,51,17),

3action44 . The uther Varisties of Iron Ore.

Tha varietiss ind>c.ated by the adjectives n am r i "bripght]
damaqu "fortunate", 4 an n u "strong', are difficult to
identify, but the"black" ,"white",and "ysllos" kinds are ob-
viougly tha diffarent ochras, a@istinguishad by thsair colours.
Particul arly strikin~ is the absancs of wny Varisty of ths
ok i 4 =win=ral a41ctly defined by the colour "rod",a
good indication that the prims colour of ths (take )X« was
roed, wmithout further dofinition, which is all ir actCord-
mce with the theory I put forwamd nbove, that (tak) K 4 re-
pragants  r3d (and ochraous ) colouring matter,

It may be addod hers that ths Alchemists valuod tha oxidos
of iron highly: r 2 d o ¥ 1 d e of iron #as called Cr ¢ =
gs hMartis by Gabsr, nd an artificially-prsparad
Hlesreix o ¥ 1 d. e was termad asthiops | mrtiefi‘us;::nu, 33,12
1217),

In assyrian medicina we find ths follewing prescribad:—
(tak)r 4 . # I ,"black iron ora",Asthpops | artis(about
10 timss): eyes, (al. 1 ,9,%2),nd brayed alons in "mountain oil"

1.2, ,petrolsum, naphtha, {16,*5,13}7 bind on tamplasfzr:'s,l,iv,ﬁl:




Vel I||
LT
: .‘H._-_:;.. ==} E 28 .... .

1,9): put rownd eyes(48,1,1,25): on throst(oe,
passagos(2,1,9: o 1,0, 30,88 17,8, 2:23, 2,0 )2
rh': A.M I forms part of a bronze weapon(l 7 A -~
'RUL (tak)i A, W I, ganouiilasc ., Drohem,7),

(rak)K a.U DP' are to he threaded on a cora(Thu-

% I:_i'-'.l 1 Eh t- K48 &1

34 ),but says that it is vnknown, I cannct agres with

?'ﬁa’_&h'sakel“ 18 near the mark,

& 1(8ect. 25,00 ). #What 1s mest impcrtant 1s the amoun t

n twlce in P1.6,K.4273,13,and 14:-"0one k i 8 a1l ,twom-

the S @ ,thc grain of sorm, is the lowWest unit cn which
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RS v
oS8 == 1 Shokiweoil
says "takinz the wheat grain as .046 gram we

‘1entlb 11 tul==60mnan a==30k, 300 grammes

i

60
180

hekels ==505grames

<

i

B == 8 grammos 416 2/3 n

== ,046 grammes,

' seen that there ars gquoted as many as 15 ki sal,
EE . There is no resason to belleve that the k 1 8 a l
ing but a part of the shekel,so that in the face of

two amounts,it is obvious that it is not ussd as an in-

@ %0 the sheksl). The problem thus resolves itself
5 following:—
.~1s 16 x 1 s al more than 1 shekel,

- ¢ ‘
u-Is 22 $ & mors than 1k 1 sal?

: v
unit between the o E and the shekel (inasmuch as there
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S8, have been noted that the 221 & 4
¥act fractisn of the sheksl S ,1/8.

ot 2]l system, and reckoned A0 k i s a1 to the
B0 roula then reprosent the weight of the .
5 would be parti ui:l-la.rly attractive as the

- the shekel made ths GIN,TUR as equivalsnt

wever, settle it definitely, but therse is a -
that the kX 1 s a 1 1s a small fraction of ths
't @ large ona) in the Section (25 ,"DD" )which

ortions for the "Purple of Cassius!

ed that the same ideopram which stands for

; agents E amn u "ol1l". This oun hardly ro-

= .

aj_nlh‘.jl H 1921, B S

kpectation would be that the Assyrians adhersd
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- |
The Transliteration of the Chemical Texts. |
B e = |

' 1
K. 208447474 10493 : K, 5630: 1, 6846+ 0157 + K, 7219, [
ol

E" 8o t 1 9 n :"l.t i:
RV e wotst o |

v v (1) . ':
gnu-ma uS-s8i ku-u-ri  sa abni  tanadu(du).. ‘

L 8 (=) e v v
i-na arhi sal-me i magari tas'i-ma ws-81 ku-u-

(3) (4) (s ta’:n?”;?di

a-dl ku-u-ra u-te—i t—tu-—ma te—te—ip~su
ANLVKU  BU Pl fpe, ,om a Lo mu—u g~hu~u la irrob(ub) 1a

v I
(el1lu a-na pa-ni-su-nu- la {kabbas i

' - v :
% gl-noea Si—ir—-q[i (or I'I_E.IL. « B-NA Ta-ni-su-nu ta-sSar-rag

r et il o W
G (s KU teppudfud)

|
ﬁfuﬂ abna ana 1ib ku-«[u—ri tugﬁriduj niqe ana ]'rEn
il . Vv -
nignaqqi Spurabi tafakan(an) kurunni t-‘Li--Eﬂ.[I‘ o ra.q_]

(i8ata ina -:.;t'[*littl{tﬂ] l{u-u;fr?lr*i tanapah (ah)-ma
@bna  a-na 1ib ku-u-ri tu-Ber-ri-da amsliPt  Sa a-na
(611 ku-u-ri tu~gar~ra-bu
—Zun

g-tab-ba-bu-ms ans oli ku-u-ri t.u-q{m'—ra.b} lge

($a ina Bepilita(ta) ku-u-ri

10, ﬁqﬂgarmra.—@u 1§u$arbata kab-bar—ta q_a~1i—1rp-—-tu

; masku b
m-ru-u 8a gqi-is—ra la na-du-u i-na a-pl Sab-

( tu ina arbl s innakasu(su)

ig8™  an-nu-u ina Yap1italta) ku~ri-ka 111-11k |

(7210 % (8r.11952). (2)k.203 mi. (3)Probebly thus.
I aas i-na bit ku—ueri ... (B} K.7619 bi. (&)

3 9 i y P, ""r_-. . rr'::_!,o L
K781 probably tu-Sar—,..(Br.4297). (7)5. 205 u(Br. 5020)
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————— . o S S

(8 (9)
e-pi-%i-ka 10 ma-na Ii,LA.NA

(10)

fun-ma t'mtuln;ru-f i®bu a-na
1% ma-na digmenu uullili 1 2/3 ma-na Yup a-hi-s taﬁ[m‘] a—
e v v
(raq eStenis(nis) tuballal
v - v (1
2 -1 8 ku-u-ri Ea siknat anipl—sa ka-—gi-ti tu—-garigid-ma i-na
(bi-rit sniPl ta-rid-di
'u' (12) ,[1”5]
isata E_g.-ah—ta la ga-tir-ta t.n-—ga.r—ra.p a-di....i-pi-is-su-u
f_u-gal—lum-ma tu-kas-si tatar-ma ta-mar-raq a-na ta-ap-ti za-
(fru(2)f —t1 te-ig-si-ip

s-nd ku-u-ri ga{ 14)

tek-kan-ni ka-gi-ti tuerrid(id) #8asa
‘."Ea-a‘b—ta

- v -
la ga-tir-ta | ta-sar-rap a-di i-[pi-i%-§u--u 1) a-na eli

(a-pur-ri
v
Eﬂtﬂ'[ﬂkﬁﬁ-%ﬂ—ﬂl —sum-ma N A fum-%u
seomedaon G,
——————————— - - - ;
(15) LR ; K

10 ma-na sri”
* -
( a-Ena ku-u-ri sa tek-Ken-ni

v
im-me-ti t.u—ﬁsrer'—rid_ FE isata dan-na-ta

o v i .{18) .

\t a-Sar-rap | a?%i Im'-i D.-- r-] ag-su-=8u
'll"llllllill.-n--lln ﬁ

ta—tarﬂrak @ B B 8 & 8 F & B8 S8 5 0 ..-....'ta—pi“it-—ti
7 s e RN G ()
::-,, e s s h,a—di Zu—ku—@?} o B LA "di"a—mﬂ-

T i s e o

#ote: At the 1last moment I received a most kind indication
from br sidnay Smith that Ur Robert misler has publishsd an
articls on"Uer Sabylonische Ursprung der alchemie”,in the
themiker Zeitung(Cothen),dealing with leissner's translations,
i huvs not been abls to see this article unfortunately,but I
understand from kr Smith that the author deals particularly
with the "Tor des ¢fens" and the foetus-gods.

(L), 203 apa. (2)K, 203 ana 5839 ug.-ka_ 10 1.5838 ,,.-su.
(110,203 % . (12) k,203 and5€39 Sar(Br.8208). (13) K,50839
volp1), (14) 1,205 %a (Br.11952).  (15) The text to 1.27 is
& composite,but is approximately correct. (16) approximate
rosition,
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PR e {15}

"‘"Em .'iltlilllltnll-;{]ﬁ)
m' inﬂ. T T j.."'"nﬂn mu—lﬁ'*l&—lj;u.....-.

*-.'.-plnliill--itlal{..u.

’*"‘"*-lt.ltii'!l!lill'll-"l-|1‘q-

R L S R e I R I N N e N N N N N A R R R

3@ ctilion D,
L LU TRV ST LT ) B S, )
5. Jma ku-u-ri Sa  Siknat eniPl fa kagiti 'l:.uw-;:ler—rid_
( ma ina bi-rit eniPt~  ta-{rid-ai]
et anenenssese=Bu-ma 1 Umslme) tu—gsl-lam-ma tu-{kag-si)
el i ana Ju-u-r)i Se tak-ken-ni Ka-gi-ti tu-Se-rid
R Selve | otvinmailiien i BRI
BRI k- Lon i wias &5 %5 @ ; .E:uhge:) l=lam-ma Zu-ku-u Eumagu

Erm s s Sy S e e e e e -

dsation R |
00ieiiveaurizusnso] ana Kuegpri ¥a  tek-kan-ni im-me-ti
( tufSorriali]a)
E_é’fsta. ta~ab-ta la qa]:;tir—ta. ta—-Sar-rap
Etu--g s1-Lam-ma(?) ta.-t.a:a ~rak-ma ta-mar-rag

LA S T T A b e e =0 tﬂt-&r"'l'r-ﬂu tfﬂ:i}ril--tiiiili

—tmm
L P < i g

L S B e TR e ) NI T e S S
ina  18ati E\.‘l:ﬂ'mn.'fT'.'........,....,...........,.l
%um----me. abnu  pe—an igukarar.i ba.-a:é-—li{a abna l1lna
(ori ™" t{u-bal-1i}til

® =8 & & & & W

(3)

. I -
aila ali  a-gur-ri ta~-na-ag-§al ~-lamn-ma ter-si~ta Sum-—-5u

o, O

N L B e e i B

ST SR ek B S

w .
10 me TE ter-2i-tu 10 ma-na Sir-=5d.. uhulu har-su
{ia tva—a-a-1m

(]53-"-'.-'=';J'-n.‘:.“'._r.;n;;': s position. (2] Composite. (851K, 9551 a-na.
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. N Ve ey :
f 0, 8/5 ma-na nem-ru-tum sa tamtl (saj-en-di ga-li-tu
1 ( 8- i-e8 ta-mar-rag

L v
'aatamisfnigl tuball:l ana ta-ar-t:m za-ku-ti to-13-

I v s i WV
\8ip &-na ku-u-ri sa siEnat ena  -sa K.-gi-ti
v Iy P - —=ii ! o
tu-ser-rid-me i-na 'bij-rit ena " ina sali ni-me-di
[ LJ 5 W vy
tasakanian) 1is1d te-ap-ti ku-u-ra 18 ikass~d

v
_ﬁ;sata ﬂ&-ah—t.a la ga-tir-ta ta-qgarhra.—ap igatr-. unl-
1 v -rl
(tu 116 #niP" ki-1  siblwki ufes? -a
E!_.t abnu. ?]i-gu-udﬂdu 1Sata cB—-8ad-da-a’ 1-na ku-u-ri

fe
& ¥
( xagits' el i s te—mar-rag

5% ana ta-ap-ti za-ku-ti te-is-si-ip-ra a-na ku-u-ri

v L v 5
( su tak~kan-ni %a-gi-ti tusarridf lrr*a
e o 7)
i vV ] e
}is&ti%a-iﬂﬂh-—ti la na-tir-ta ta.use.r—r&ﬂ[ a-di abnu
A T

{fi —Tras—-su-ail

v
ﬁ:'ﬁh l.tu}-»u-ri 1a takattam(tam) vl=tu abnu ir—tas-—gt(l }
7

»F e ow

( pab ku-u-ri taksttrm-m-=

E._—l_t.u.r—rje-—su—ma la-ni ina pea—ni-<s ta-bi-el-tu ul-tu

( ih-tor-su
¥ ()
‘...-ma tam-mar-ma Sum-ma abnu ub-bu-uk ana ta-ap-ti
(e-me-ti

3 (10} e deEas
50, Ttaana--as—sa—-lam—ma i-na ku-ri t-akﬂ-gliéi il-lam—

( ma U3%uunu

e £ 1 an &,

—_—

—_—— -

4 -na 1 pa-na te-ir-si-4t'u damigtu 1/, ma-ne sir- §a mar-

tak
{ qs 1/5 ma-ra “am ~ na-ku

%

: - .y Tin the
(4) Or,psrhaps, fGllﬂrinE H'éiﬁ‘]ﬁﬁagi}s;f?ihgi’ ;ﬁilt cool” .
furn 1 eool’ ,0r, {WHIT : 1w 4266 omits.
5) . 4266 Eh:t. (6) 1.4266,ta. (7 ""'{Eikif‘ﬁ ?... fu, ~be~
9)k.4266 inserts ...-su Qudl i%ggas' Semacalo
a%-%i-11, (10)i.=266,1na. (11) K. 375
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5 kisal nar-ru-tum tu-ul-ta-bal-ma ta-sa-har-mi. ta-mar-
( Taqg

g % v v
g-na tam-sil-te te-si-ip ta-pi-pi-su-ma ina ta-as-ni-e

tak

ey b ' =
ina bl-rit Hl'lipl ta-sa-kan-ma wsl-lap-ma nkny ma-ir-ku

e —

gaection H,

- s ke am v
$5. I-ma ntuni umu V] 1§ata ta~-sar-rap a-na 1 ma-na

(te—ir—si-tu
3 me-na ta-ra-ba-nu ﬁi'Sss.—u.f:l—d!a. 10 kisal sir-sa ‘Ea if?'i.,,
8 lkigal nam-ru-tum Ya  tamti xsa. 1ib t[;mti,or mgplﬂ
Sa-an-di 2 kisal mil'un 3 ‘5';1:1111 ‘E_i_pi 5 kisal ta\“gaﬂ‘
( bi-o sami IRA
6 Xkisal 1ari 6 Eiqlu uUD tu—-ul~ta-bal-ma taﬁsaa-:li;m*-—w&ﬂ

A v
70, ta-ma ~ra-ag—-su-ma o-na tam-g2il-te te-s8l-ip sel-lg-n=

P T o PR
ft“* uknu me—{l_ir-akuk?}_:
o i S T o S
"""" ask (1) (2) v A
Ea: 2a it-ti~-ib~bu-u ansa utuni taa‘mmn{.mfl--ma isats
: ( wa 7Ram ga.da fa-ap|
R+ e B B ¢ g
7 I, v 13 _ o kel
3 ma~na te—ir—-si—-tu & ma-na #u~ku-u 1f me-na i

12 kisal mil'u méﬂk&-@-t‘ L

o -

e — o, e SR e

e et Lton K.

v "
1 ma-na to-ir-si-tun 2 me-na sa-da—a nas-ka-an-ti
Tk

. (

VRO oa e

e g Tl ooin Lis

75, 1 ma-na te—ir-gi-tu 1% ma=-na ¥o-da—n mad-ka~an-ti

ftﬂ‘k '.ﬂinﬁ. -l

e e e
o i e S —

(10, 2880 u (Br.No. 8645), (2)K.388% a-na . (3)At this point
K.4266 has a different rsceipt, ...ma-pa (taklam-na-ku 1 ma-na
u) uhulu ...
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550;":'10!1”

e

1 ma-na te-ir-si-tu 11 mna-na sir-ga % ma-na an-n [aﬁk{ﬂ
v
ta~mar-rag tul-ta-bal-ma a-na tam-sil-te te-s [1_«-115}

ana utuni ta-Sa-ka-an 18ati 7 umo(me) mu-8a u kal

LY

’:ﬁhsf{ma} Lo BAT—-T3 - a."'gnj
tak

= r =
g=la-ma uknu S8 ii.—m‘..l

segtion N (Tobe restored from K.203,v, 1, ff,?
¥ b

60, sum-ma UD,KA.BAR ar-hu a-na f:}l--[pl—ﬂi-—-ﬂa}

tak

I ]

10(?7) ma-na a-hu-sa 10 ma-na

[m& ku""r}-j kﬂu"'%i"‘ti tUHEHHI‘Eﬁ. & W e @ =B & E &

Iltlili-il.tu'-p&.‘-"ﬂ,§ﬂf§a“

T R R R L

lﬁlill.lli{t'u]_rjzli—al:i-?a-iiop'-..q--'..j|.

’,--II..'!'I#.-I--1l|1|l|olil.i‘lli'l‘lil'lﬂﬂ‘i-

e —mz s

iggj "::53'?} e s e MBI {GB}.,.. t‘ﬂkujr_}ﬂ'i

(89),. .EJ*'P‘Ll—"-lg (e} ... [imi_} a-—gur-ri tadakan (an!
tek

e g, . —

sSama

OIE, ity (= ma.gkant.iﬂ uknu  sSamu

Section P. (Restored from K,R203,V,25,ff,)

S — e —

gumama taksirmgu Eaﬂa. Bpi.gi.:i -ka ©°5 ma-na di-ig-mi-
(nu  S5s “ohuli qarnani
ot ra 5 Biqu pameruu-ti eSteni§(nis) tu-
( ballal
{:irm kuwrj_"] ka~gi~-ti tu-fe-rad 1Zatu t a~eab—tum ta—Sar-rap
gsi}na 1i® maPl ta.—na..-isn.-g.li‘] ins ha-ra—gi la e-8e —to

=
( tn—-Se-rad
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g -

Rees [ane 14D} mePl ta-na-sa-al an-nu-u  Sir-gu nat-ku

i

2 oa

e ti-on Qe

s ar

: Lo V
,as ma-na te—ir-si-ti wknl 1 ma-na sir—-gu cestenis

v v
( (nig) tahasal tu-sa-mah

v
ina ku-rl ka-gi-ti tu-Ss-rad ‘lgatu tabtultu) ta-Sar-

( rap a-d i-ka-pi-lu-u-ni

v v :
ina ku-ri sSa tuk-kan-ni ina ha-ra-gl Sak-tum-te la

100

v b4 v
(e-8e-te tu-ge-rad 1s5ata fa-Sar-rap

i v
.ina 1ib mapPl ta-na-sa~al ina Da-ra-gi e-Se—te tuserad

tu-pa-ak-ku ru-tib-bat ina 4 ume(me) tapatts(ta)

i A : v v
tussla-ma t’”'kz._‘ipru sa UD,k&, BAR ar-pi sa-mal-1i

vty ?— ot N 2 Y S s SRR K e R TR B S B B e B
ter—si~it mu‘anu AL.,BAD 2l~1t-td T ku—u-ri NU,AL.BAD

g@tion R (Rev, of K.203,col.vi, Fl.44.).

£3
-

(1)... *eanna-fic... (2. (#1] -1a-"tn) tuusku-u....

. v
(G).. nam-ru-tum  mas-ka-an-tii},....

gt d 9 p 8.

tak
Ijitrtﬂf?} o 7 8 :ﬂguﬁE-G‘E T

. e -
ta-sa-hiar —ma a-na tam-sil-te to—gi-ip

v ¥ - .
ig—di ta.mu‘&';il—tiul{a. ta—-ag8=591 1na sli f_nimam ?j

- 1 am
e 14b utuni tadakan(an) = ma wma 7 ...

utuni $e-pi-hi-ma a-na Tmu 10" %

. te~pi ui]
tak ;

tu-—-.g.a—la.—gu—m;; g-ng 1 ma-na ba.—r'umf?]-mu“ )

1 kisal t‘]'1{1!'1'-11*11 me=-Sa—-at

Bi-i g—tu tu-us—ku-u 1 Kisal nam-ru-tum

1 kisal “whuli ta~—ss-<har-ma fa-nu—te—ka
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ta~tar—-rak ta-mar-ragqg

ta~ma-ra-as(uk gicl-ma ki-i

v
15, 1%ata ta-Sar-r ap

ek, v— '
dusu arqu Sso

tul=-ta=bal

ga—at-pa-ni-ma

tu—ga-—l am-ma

v
2-8u tu-ur-ru an-ni-tu

NN Y
mas-gi-tu 5

la—a F'E‘a-rﬂ.t Ea-—-a
e il T
e “eeer. ok
ana 20 ma-na am — na — ku
1 Dbiltu uul_l_ulu garnanu

20,2 ma-na

3
mil'u 10 siqiu nam-ru-tum

- V.
1l ma-na tu-us-~ku-u 6 sSiglu lu~lu-u
Ve
11-1a-ma takgusa
X SN
-ma Sir-su a~na episi -~ Xa
tak tak

Ter(sicl-ir-si-te

uknu dusu  AL.BAD

Eg ot i on

Fe PSR —_—

U. K.42660V, 15,p1.5).

15 1 ma-<ra takm;—ku-—u 15 kisal mi1ful(?)
v
10 kisal a~ba-ru mas—ka-an—-tl ......
; m
L) ] 4 .
p—lam-ma—-ti S8 qata“ Mur=..ss

B et'i o0 V.

V- 4

1 ma-na dusu ibbu 15 kisal tu—us—ﬁ[a—fﬂ
¥ ' v

mankaan-ti ““Fganal ab-Sa-ki

tek i
20, 1 ma-na dugu ibbu 10 %iglu tu-us-ka-a

v v ¥

mas-ka—-an-ti J'kpa.-—ru-ta:s as-—sa~ki

BEBCeE T o n A,

A-na

1 ma-na

v
3 sgiglu

gufku_u
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. W hurasi Sa~ak-nu
5 kisal mil'u 1f R&)
28,5 kisal kKea—al-pgu—ga-ma .LW.[KE.EUE\
a-na Ei-—sipf?.‘ngﬂ to-mar—, , .
5 ta~a-an tﬂhnﬁﬂﬂ;“[gi]
ki-na ta-at—ta~su-u twn[&—ra—aq]
tul-ta-bal 1-na kal-11 EHJQarHE?&-tE}
30,1i-na ?.i—a-ﬂti ta;akan{emﬁ__
tu-bal 2 ta—am-Ta-ta
tgk&m—naﬁka ﬁﬂ—ﬂgﬂgi gl-ta
ta~ma~har-ma tasakan (an) umalma) i-ma-an-Au-ni-ku-ma

s o = T 3 S A8

Iens 6.GUB-ku II tesikkir(ir) AN.KU.BU tu-Ye-el
35.nigi ta-sa-bat a-na um-ma-ni

kKi-is-pa ta—ka—gi-1p

.%1-it a-na tan-3il-ts  te-si-irp

: v 2%
a-na utuni tu—-sa-«ri—dLas_l..

PR I 'R w s B a8 B EFsE A s e BadE e AR AR

Section 2 (K.4266,V, PL.5).

{1}1-- tE‘.—'gE}I‘ —I‘E.-p l:.'l‘a} ;l.i..naqig—i_du

Be .tk 1o n Ad.
[ gja(?}-a.d—da.—n. 10 ma-na a agu—us-ﬂsa.
.. A -Na mil'a la me-si-tna

5, 2 ma-na IM,SIC.81G¢ an-ni-tu
ma.gugi—tu tu—gawla-ma

i
taksngu  mar-ha-si-tu
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¢tion BB,

¥ A
&

Ana 20 ma-na ta'kam—na..—ku

1 biltu ‘“whulu garnanu

o
10, 2 ma-na mil'u 10 siglu nam—ru-tum

v
1 ma-na tu-us-kKu-u € giglu lu-lu-u

. 0
il=la-ma t a'kdusu

806t 1l on CG

-

A-na 20 ma-na am-noak-ki 1 biltu whulu garnanu
12/3 ma-na mil'u

15, 2/3 ma-na nam-ru~tum [11—15_]-111& sir-su

weneEnE-4 on BD,

T

f~na 1 ma-na zEuw kﬂ",t i-i

13 kisal ftu—-us =Ku-u
10 kisal a-ba-{ruj..... mil'u
§ nuralsu)........ e-lasme-to
.......w.,.........—-daigni

(20). ..<icu~u(21),..N2(22)...-bal23) ., .n18(24)., ftu-ulsku-u

(25),... " g~a (28) ....["™ba]h-ri-e

e et oom  BE.

(27)..,.sir-su (28)...,.~li-tu (22)...-ma(?) (or,1al-ia

et tion FPF,

— =P Y

Lolaw 11 (BY), v IRA  (38),... IRA

- L
LK R L R E-RE s @8 E e 8ERE s aw LT O T R Ll

Section GG. (K.7125,P1.4)-

e e e s ———

T

- o | L 1
o e a-pi-tsjjf.nr B-Mme— iti R - _3“:%11'1_1 Salmu .
Al TS v
(%) [Egna ku}u—r‘i ga. Eiknat eni f:pl_ga kasiti tuserrid

-ma (4) ina birit Enipllt.a-rid-[ai;{5}1}._:11 bil]-lu-




ADD ENDA 2 141

(1) '
“ka 1—!‘&;—;\1-*[;1& i (6] s tu—k&-ag—[gi] Lk {7}[31'13 tapti

zakuti?] te~is-si-ip...(8)... tu-dar-ra-ap} . (8)(9)... [t -

giﬂar-ra.—a.]:p] .. (10) [:_a:na] ta—ap-ti a-?iri-t-[i] e NAE) [ina
kuri]i-—ka—ag—gi SR B g o [t.a.?] —a~a~ru

e T -

fa ...(13)...7UR..

5 86 i on BH,

y tak 3
l:-l-'-'-:i...- in "m&—I]E.—'ku.-. {15}.111“11'“ 1u Ué 11.1 EALI-
(16)...40-mi (or,mil'u galmui’hgu ta—mar{raqﬂ(l?}....tu—
v v
se-ir-rid-ma,..(18),, ta-sar-ra-ap... (19),..1(?)-pi-is-

?u—u...{EGJ...tu*—kaﬁ—%i...{glj. Ill ma

OO O NI R O LR A I I I T T T T T S T T R T T R T

Ssetion 1I. (K.8920,P1.8).

lla-a-a-ta to—pi-....
¥ amer a-ka t a~nam— [ﬁij
Sum-ma  abnu i-ra~hu-ut 1a i-=......
tu~tar-ma te-pi-....
5. ki-i wu-ba-an it-tab(?) a-na .....
a~-na pa-an abnu ¥am-ra-ka ta.—nam-d[i] S
Sum-ma  abnu  zl-iges zi-{af)
i—ga—.a.s-asi tu-tar-ma to—plis, ..o

&
v..=ma te-ip-te-hi na-as-ra-....

10, ....-ba-la-a te-pi-te..
t-su iZ(TJ t?}"'m&-‘dﬂl-ﬂd..|
¥ -
PR i-—I‘t‘i.—!Si—.':'-'L-l. T.U-*EB-I"i— Lid]i L Y
Wonde u ai 1ali)ileiaes
(E R . :ru-‘::-ll t&kmﬁ-—'-....
v
15 -ﬂdi-‘kﬂ- t.'Ll'—-SE!-- "Ll

L] @ a BB ® 4% s s

.. '-tr&m"mﬂ-r- I | T

L L B B L

e b

(1)See k.5862,5,P1.6.



AP AR R A 2 142

i A1), aAm-tas, .. (B),. 08, (200, cas-al(D). ..

Ssection JJ. (K.4273,p1,8),

(1alR), . (Elto-. .. [3)1.. . (4)a-a1, - [B)Ea ...(E}tu—se—[rld"

} s
¥

(7)su-u~,.. (&8} u lht,Lu.[TMi.IiUR.Rﬂﬂ...(Q}tumse-lﬂ.—ma...
(10 ta-tar-rak, ..

s e e e e e o s e

[ —

Q_ﬂ_.ﬂ_iil_.ﬁ._n__lﬂ‘.{ﬂup.ﬂf K.6920, rev.,P1 .4).
't.J.b:

A-ma 2 mMa-na

talk

MO~es an

5/6 ma-na am-na~ku 2/3 ma=nsz,

1rcksai 20% S5 .00,

1 kissi 22% SE  .¥aeees
15 . ki-ms ta—-ﬂt.—ta.—-“s(.u-u. Ll A

tu-mar-(ra) f“—as-—ma 13118~ Wi, ..

——— e v Em

5 a0 % i on L.L(continuanca of X.B920),

- L' -
.o ﬁw. oy =alepusgn 1 aiglw  INJEIE {UEJ

Lef-;frahl 3 l:r'lasl tuballal an-nu-u tufor,]i |

—

L':i:;crlon B .

L T P S ——

Y
lf—"lt-m""ma Si""ir_du"'ut:?} A R P

[t%-gar—rm-[aﬁl ..... 0 = B s | S

[wn]& (X5 T iy T T i ey VSl e

O Ll e —— M A —— T S

2 ee i on K.

—— e m— —

v v

-

Sesctilon 00.(K, 5B62F1.6)

—— = m—

=,
(1)...(2)edtonis(nis) tuballal... {u}tuﬂ‘ésrunLidJ... (4)1%ata
ta-ab-t fa} ceves(Bla~di Dbil-lu-ka .,..(8)tatar-ma ta-mar-rag

a= na,.... (7})-a-na ku-u-ri Sa tﬂk—kﬂﬂﬂﬁ}i—!‘ ..

il —

(1)added from K.8920,
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v v
(8) isata ta-ab-ta la qadtir-ta tasarraﬁw
(9a=di I-BAr<rac......se

{10) ana eli a-gur-ri taSekan..... il

—a AL Fiz G

gection PP.{K.7942 8167,p1.5).

———n— ————

llllllll

.inu  isati R e B e N L i 0 g ah 5 W 68 4 5m % mw e sn s
R L TDE S MULT T o o v aieibin e biaie & s 5 5 A9 5 50 4 oo
s o mBU-ti SAR-as 1—n[§}................ ...........
5. arki Suati  $1.5A.GAL.LA e
i-na lu-ba-ri-es sa-mu-du(?),......... RS A ON
ina 1§ati tu-—ga-—ad P L SRR S ceuus
Eni]_lib me tanadi-ma tugala—ma P A A R R e T
na(loat-kn  1a towi=i5 MANMA 10 oveesnenrsonses :
10, 2 sa IM.GIT.TA @-na 1ib 1 ma-na ori .......... ¢
T Ga el BEATEE BRI e s s s e
a-na kaspi P s R - R R O S
ip~pat~ti-ik-ma i-na Yaman 1§ o ¢ B el e AR
a—01 i1-pga-ma-ru iD-Nap-Pa=...see.es P o O S N B

15, ik-kup-pa-ar-ma + Ub—PAD—i..scesninseanncnsarcnnenns

gsip—-pat kaspi 1im(?)-na kaspu YR G

—— it —— -

Fac o n Q4.

A_—"ﬂﬂ- lib 1 ma=na i:‘.II*_L !111'-'31—1 B R

10 siqlu anaku Do AR A S
i~ga~ad ip-pat-ti- E}%} o e e e ie
20 . ina Haman i$ua§uh; R VT T R AT
ik-kap-par Ut-tap=,cceveevecacan RS S e N
sip-pat kaspl kaspu Eu—u-[ﬁqﬂ.... ...... D aavs i Lo AL A

(K.6648,P1,6 perhaps does not belong to this seriss).
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sbortions, see lmbryos

rcids, (see Vinepar )91, 105

Acetic Acld, €9

idamantine Spar, 103

adamas, 101,

ieris Sgquama, 90

A88, 3¢

sethiops Martis, 125,127

igalmatolith, B6

agate, 111

Alkali, (ses Soda, Potash),
9,12 £f.,26 £r,,48,59,64;
ash, 58

Alabastar, 50,83:opaque, 86

Alloy , coprer and lead, 69

Alum, 21,91: male red, 52,61

glumina , 8,16,34,105

(sulp hate) 114

Aluminium, 125

amethyst, 100

Ammokoni a, 15

Ammonia, 35

anagallis, 21 :

Anemone,
mtimony, 31,32,65,67,80;
(oxide}10,38 :(sulphide)

68: (antimony glass)37

Apatitﬂ, 100 1

146

Apsrturss in furnacs, 24
Agua dissolitiva, 91
Aqua repla, See Hau regals
Arabias, 286, 9°5
Aragonite, 29,84
arghana ka'den, 8
Argovan, 92
Aristotle, 38,125
Armenia, 102,122 -
Arsenic, 10,2828,30,31,41,42,
£r.,52,84,67,119,4, :
(oxide) 7:arsenious acid,3":
(sulphide) 43,116 (bisulphide)
aAZ
Arseniosulphides, 119
Asa Foetida, 44
Asbestos, B1
Ashur, 12
"asses' urine",?
AStragalus, 78
Aventurine, 25,67, 119, ff,
Bebylonian beads,frit, 12
pahrein,Be
Barilla, 12, ff.
Barimma, Mt.,80
Baual tBpB0 Tf,,

Batch, A
BdTg‘::l\f\icN S5
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Bslus river,l4
Baryl, @1
Bikni, ©5
Birejik, B1
Bit Innibi, 109
Black in glaze,1l(ses Glaze )
Black Jan, 38
Blua, 888 ukn!I, Glaze
Bong-ash, phosphate,31
Borak, 11;8
Borie acia,?
Brass, 38,111
Bracein, 80 ,ff,
Bronze inlay, .56,62,64
Brown in glaze, ll, (see Glaze)
Bubacar, 114
Bubbls, 68,75
Cadmi a, 36
Cadmin, 30
Cale-spar, 7, 81, 100
Calcande, 114
Cileather, 114
Galcita,ﬁraan, 84,95,109
Cannabis, 03
Carnallites,8 1
Carnslimn,B82,684,86: opaque, 66
Cagsius,Purple of,10, 24,
Gaapian,g{%:’ =5
Oeruse, 9, 106

Chalcanthite, 117

i

Charcoal,

1 147
Chalcanthum, 111,113, 115 #
JKCiA.K:‘;F 38

Chalk,7,16, £f, , 26,48, 51,63,

64,67,80; of the sea, 52,
o8, 7,

17,21

Chenopodiaceas, 12
Chanopodium, 12
Chryse, 99
Carysocolln, 95, 109

Cinnabar, 10,48, 52, 61,680,886,

935; roasted, 59,68

Clay,®1, 105

{'IJl popatra,91

Cloisonnd, 56

Coal, 80

Cobalt,9,53,81; (oxide )55

Colecothar, 123

Coppar, 9, 21, 58,80, ff, , 105}
(zcatatn)116: (alloy with tin)
31: (with antimony)37: (with
load)69; (carbonats) 109;

(burnt, copper)9, 10; (filinegs)

118: (flower ) 50: (oxidel9, 16, 24

368, 52, 583 (cupric ox 4019,
50,119, A; (cuprous oxide)50,
119, A; {Mossinoecian)38;
(scalae) © 24, 50, 563 s(sulph-
ato)81, 113, 117; (washed )69,
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Coral, 32, 35,ff,,67,68,82
Co rundum, 100
foupaross, 113
Crocus Martis, 127
¢rucibles, 18
Crystal,7, 10, 29,6 5: (quartz)
04; (green) 64
Cullett 17
Oy one, 99
Cy aneus, 22
Oy ano s, 99
Dapara,85
Dasht-1iKavir,85
bemon s, 70, I'F.
Dia 1luge,B81
Diamond, 100
Diarbekr,81
Dion Cassius, 108
Diorite,81,83
Dimbu Dagh,81
Divrigi river,81
Dol erite,81,83
ﬁudpig,lﬂﬁ
pulupi ¥, 108
Dung(?)66
Ba, 35, 37, 68

&
Hau regale, 104

Beypt, 7,9, 18,21,55,82,91,96,

Bleuthera, 106

Jmuryos, 57,66,70,1C.

‘Emerald, 82, 100
Emery, 101, £f,

Eridqu,87

Buphorbia, 21
Felspar, 100

Flints,?

Flos aaris, 50
Fluor—-spar, 100
Flux(?),s8

Frit,58,¢r, (Bgyptian)18 :(blus)

e u)

o]
al

59,64: (sss also a h u
Furnace, 87
Galena;argentifsrous,81
"Gazselle-stonae" ,125
Gaber, 127
Gesso, 17
Glass,various,?,ff.: (colouring)

8,ff.:(see also sirsu zu-
k3,dusn, and tersitu):
(b1ack),55,62(2); (pale bluse),
54(7),61(?);  (biue ),59;
(brown }62(?), Bohemian), 119, aA:
(cryatal )47; (groen)84s,84;
(moulded purpls or violet?)
60,81; (moulded blusl,51,60;

{red-purple),62; (yellow)e5(?);

rGlasnga.ll,, 17
Gneiss,B1
Gold, 66, r. ,80; (oxide)10;

(chlorids)34;: (in Purple of

Cassius)32,fr.
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&

Geosafoot, 12
granite,ll
Gresk, 15, 111
Gy psum, 80, 100
Hasmatitas, 29, 55,80,84,
86, 100, 111, 122, 128,
Hailstones,B2
Helmyrax, 28
Hamibal, 106
Harran,72
Hindani, 43
dydrochloric acid, 105
Eacoe ,"coral", 36
lbn Beithar,71,92
Indies, gast, 103
Irkah, 92
Iren, 11,80; (ferric chlo-
ride)35; (chroms)81; (£i.
lingﬂl,llﬁ,ﬁ;{oraslg;
lyellow ore)126; (whita)
1283

{red}lzﬁifspﬁﬂular}

101; (oxides )8, 16, 120;

' {I"'Bﬂ }4&? 182
fferrin cxida}lﬂ 25,48,

(b1ack )12

56,6 2,67, 114, 122 (forrous |
oxide)46; (mugnatlc}4€f555

(magnet); (sca10)114; (scor—

193}11'frustf?i} 41: (gul-

nhaia}llulff : (farrous

-

|
1
|
|
|
|
!

l4p

sulphate)111; (Perrum vivum)127
Jasper, 20,80,81,84 66
John, the High Priest,71
Josephus, 14
Kalkersds, 16
Keben Ma'den,37,81,91,£f,
Kelp,7”
Kerkuk Bebe,80
Khorasan, 85
Kinski, 43
losseir,B82
Lapis lamuli, 29,84,85,99; (with
iron pyritas 1,99

Lapis mamas, 53
Load, 9, 15, £f, , 80, 106; (acetats )93:

(antimoniate)10; (arseniatelel;

(carbonata)95: (white carbonnte)

81; (oxlde) 15,16,38; (red)7,48,

86,88,1f.; (whits 1e8d)?,87,FF,
|
Lapia,ﬁﬂ,114 - ,

Limestone,7,80,1f,
Litharge, 7,8, 10
Lodestons, 53, 125,1F,
ltagnas, 53
Magnesia, 34, 5¢
Magnsesite, 37, 37,89
Magnet, 122, 124,71,
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¥agnetic iron ore, 33 r Hosul, 80
jialachite, 24, £r,, 109 Mountain oil, (naphtha?)1o7
liglatia, 37 Mukla,d 2
Mamani o, &1  Musasir,f85,07
‘Menpenssw,31,61,77,81,123; | - Kairi, 121,123

(oxide) 8, 11, 53; (dLoxide)? | Na'man, 14
yarble,7,30,83; (greenl)B4,95, Naphtha(?),127

109; (Kosul )80;: (white )84 Nineveh,passin
Marcasite, 114 117, Pr. Nitrs, 55, 105; nitric acid,?l
Marchesita, 118 Nitrum, 528 |
lerdin, 80 ¢ chre, 123, 128 I
Merduk, 83 Olympicdorus, Tu |
iadia, 26 Onyx, 101 |
Melting-pot, 18 0111y, 94 |
fielubha ,86,87,98, 109 Ores,f? |
Mereury, 2 1,48,50,668,81,686 Orpiment,43,ff.,52,61,81 |
Mashed, 872 Overlaying Silver on bronzs, 88 i‘
iica schist,B1l Palpm marrow,71;tres, 71,00,
Hill for grinding lapis,B5 ¥earl,47,65, 106 |
inium,48 ,06 Petroleum, 80 I‘
Mirrors, 69 Pigments,8s, . l
Misy, 105(en this word, see Pine incensa, 57

my forthcoming Second Plants in AN, 2

Part of Translations of Platinum,B81

Medical Texts) Pliny,passim
Mitanni,B 5,91 pPompholyx, 40
It;:hs" 5cale, 100 pPolverine, 13
lolochitis,95 Fompeii,B
Molybdasna, 93 potash(see Sodal?,ff., (nitrate)

28, 105
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Pozzuoli,?

‘:!’,I.;uﬂlnul , 89

purple in glaze, 1l

Pyrites,81, 111, 115, 117
118, £f.

gare bagh, 31,81

quartz, 7, 100rf.
Realgar,45,81
Red-purpls, 23, 55,63,85
Resin, 69,71

|
Rochetta,roguetta, 12, 13,75

Romen, 8, 15
Rouge, 68

Rubrica, 66,68, 78
Ruby, 100

Rust, 46,64, 114

salicornia (-alkali)lZ2, ete.

63,65,67

salt,8, 25,80, 100, 105

Sal t-cake, 18

Saltpetre, 25,63,ffF, ) (male)
66; (washeda) 27; (un-

washed )67

Salsola kali, 12,ff.

sSand, 7, ff,, 11, 16, 51, 56, 5¢, 507

62,1,

Sandaresos, sSandeserion,

Smndastros, Sandrasitee,

67, 120

151

Sandiver, 17,12,21,81

Sandstone, 80

¥ E:xv%u! as

. ——

Sappheiros, 99

Sapphire, 23, 27,63, 98, £f,
Schist, 105

Seals, Oylinder,84

Serabut sl-Khadem,fEZ

Serpentine, 20,80,81,84,94,1F,

(black),84
Shell, 47,84
Shoemakers' black, 111
Sideritis, 125
Silica,7,18,34
Siemna, 123
Silver,69,681
Sinai,8%,8€,9%
Smaragdus, 94, ffs

101

Soapers' waste,B

Soda(ses potash,alkali LR

(cerbonatel2e
Soldering, 66
Sorl == sihru, 111
Spain, 112
Steatite, 109
"Stone",1,ff.
Strebo, 14

Strass,7
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thrﬂx; {M}El’ 35’ ff. ’ 58: E].: '*\fﬂr‘!‘!'!iliﬂﬂ, grq. f'f‘.

?
(wood), 57,71, £F.

Suaeda fruticosa, 12
Sulphur, 80 :
Sulphuric acid,91
surd anum, 114
rarss, 99
-Taurus,lzl,lzs

Tukrit,ﬁﬂ

Insophrastus,?,14,B85,89

Tin, 11,81; (oxide} 0, £0,, 25,
29,ff.,65,Ff.; \washing of
oxidal,64; (caleined), 10;
(stannous chlorids)33;
(stanmic oxide)34: (alloy-

ed with copper)il
Topaz, 37,81, 1, , 100

Tragacanth gum, 68,78
Trona, 7

Tucia, 30 (see Tutty)
Turquoise,BZ
Tushratta,91

Tutty, tutia, 30, 38
Tuz hhurmatt;?z

Umb er, 123

Ur, 12

Urmia,80

-

Vinegar, 21,89, T, , 105, °f, 114

Vitriol, 105,££111, 115 ! (blue)

(white),114
Vitruvius, 106
Wine, 59, 88, 90
Withania somnifera,35
Worms, 21
Zachalias, 126

dagros, 119

114

— et e E— == mwome

2

IH D E X

( A838YRIAN

EU0MRREI AN

-------------

Abaku (ubbuk)134 (1, 59)
Abnu,B 2

Abaru, 52,37

A.CUB, 68

Ahe, 73

Ahuzzu, ahusu, ahussu, 24,48, f'f,

Venatiunsg, 18, 119
Verdipris(vert—do-gris)o0,118
Verditor. ‘.I_-'".I‘SET‘. ) ,85

R&,82,R7, 119, A

E ‘takrﬁlgamig , 36

58, 113, 117; (groen, yollow,red)113

Zine,B81; (oxids) 38,4Ci{sulphats)

L B B L B O e



INDEX 2

153
mafklku-, 15, ., ,19 . 1 Larahu, 110, 114, £,
Amamu, 42 ] Tarahtu, 114
tak N KAL, 86 | Tbbu, 23
Analeu, 16 (®8% )15, 24, sui, 120, er., 115
AH.?KU.BIJ,'?D Illur pani,43,77
DAY s, 72 IM. KA, (aN).NA, 13, PP, , 10
*argamenu, 56,85 Immanakku, 13,fr,, 19
Arhu, 25, 56 E
a8 (asa footiaa)ds | IR'GI{?'TA’ o
L. IM.GUSKIN,42,?7.; Ik GUSKIN, S1¢, 43

¥ IM.DLR,77
AS. H.E f?ﬁry hard ) 103 ¥y

ag.-ﬂa,ﬁg,qg, 1. IMJBAL.GUG,86
AU AS. AR, 42 IM.MAL.LI, 77
a8ahw, 145 (11, 13, 20) IN.S1G.51G,42,44119, A
AS&ikK, 30 M. flh‘l.(;-ﬁgfﬂn:,‘ia
;Haku' 50 IM, SIM, Tai.13,43
Ataltettu )70 ‘ {t'u'k]lnl muggarri, 109
{taku'mﬂ'm*“: 98, 1, | m,¥u.us ,78
u?uJA.TU.GJ-'\H.LJ:E, 71 (tﬂkJUD, 16, .97
T.JI.J
Fga,42; ( Yo okl ), 42 | it s <
Allu,42 8k) UD. As, 16,85,97,ff,, 108
Blallum, 88, fr i (tER]U_D.AE. AE,BES, 97,ff,, 108
Uhhuzu, 26

8la(m)nets, 138 (1, 17); 140, (1, 19)

Uh: 12 U, anu, 19
Iatum, 100 [ Uwdu, garnanu,

Uknu, 22,65,84, Pf.: (to make)59:
Bisu,91 u, 22,65,84,1f.; (to make)59;

- - (ibbu ) 22: (merku)s51, 60; (samu)
Eri misi, 143(1.17) F

e I B
vk, 51 23, 55, 6

T g Uri shu, 110
Esuftassi,esitu},'?ﬁ o

Ia'erty, 115 URUDU, T1L, LA, 127

b
Cau. 83,10,

laniby, 119 o
» 118, rr.
.- ; ; | BAD (roasted),B8



I XD dw 2

164
galrs, 35,1, , 67,77, , 117 (2. Z.GUSK I\ )85, 98¢F . (Z.
palu (tubal),7e SI1G),98,Ff. 3 L 4. TIK ), 99, 105;
B111u, 69, 142 k) oy 7,87, 104, 27, § (2. ela1-
E“k}am.sue,aﬁ lumi,88, £, ; {Z,1D. ZA. SUal,
Barurmu, (1),46 v A30,118; {Z,1G1)8Y, 0.} (2 161,
Burrumu, 115 : 1UZGIR), 88, £F, Z.UD. 43:84 8¢
(teklgyg, 84 108 3 {Z.UD. AS. AS 88, £F, , 1083
h‘“k}&ua.ma.r_r_uéitu N B 5 WL o (z,Banle8,£r,* (Z.madallum)se,
{“’“aua @1.RIN,87 ££.: (z.MUSGIR),84,88, £F, , 109
Guhl 2, T, (Z.PA.HU.NA ),b88; {",::Uaa'—~
GIN,TUR, 130 . ZA.SUm)) ,BS,
Gassu, ~7,97 Zuku, 24,ff;47,49,54, 58, ff, €K,
e’ GI.KRIN.S4K,GUB.B4, 113 67,F,
el 1X ¥R, GAL, 57,93 Zenibu, 110, 112
“’mnm.m, 23 (tak) ) n1we,87
yigremn, 19,72 {tak}za.SL,E’?
Dikrum, 88 (tak) gz, sus($uBa), 110, £F., 115,
Demqu, 127 (z.ID,ZID,DA)110,118; (2,17,
Damatu, 42 KA5,.Ba)110; (Z,UNU.KI)110;
Dannu, 127 (2, UNU.LI.GAL)110; (Z.GAR)
busa, 20, 23,47, 65, £, ,84; 110, £f, ; /2.GAL), 110; ( 2.DIR)
(larqu), 23,41,£7,: (1bbules 110; (2.DU), 110,£f. (2. 816)
473 (marhagi )i== parasi) 110, ff,
.r 113 Z1 37l qu, 6B
‘tﬁk’nu.gl,ﬁ,('seg cuEE},M E“k}zum.‘a"m.ama B 2 s
7A {=="golour?®"),87 118
&, 77 el tu, 68
245AR (UD. KA. BAR ) . SAG. KUL, 128 Hilu, tiyatu,49
{tex; itak’)
ZaGIN (ses uknu ),84; HE&.GUG, B8
(z,45),85,9¢e,rr.102;( Z. Hulalw,87,ff.; (H. 11':1" 87,2, ,

93
ﬁg.ﬂ§}95s#f- }; (2.DIR). 56 (ta.klhaltw, 127
{2, ZUN S5, 163; # t

Eis_pu{? }, 139, El- E'B}



INDGEX

Yaragu,63,74,76

(taidyan yon.sa. S1r, 35
Clysn uou,Ba, S1R, 35
Hargu, 75

Eu.gi_l;uru, 32

Tebatu, 91

Taptu,48, 51,73

(b K4, 48,120, £F,
(tak )ga,up, 122, 128

(b8 dy ) 6184, 54,84, 122, po,
(tek )

(tak)
KA, GI.NAKAL.GA, 121
(ak)

Ka,Gl.NA.LAH, 121

(tak,
Ki.al.Na. 516,121

ak
( }m.r:fz.m.,'rn.m,lzn,ff.

126
(tax) -
Ki.karhasi arga, 118

(kb 4wz, 122
(tak JKa, 216, 122
( ek

KA, Sabiti, 125
Kibaltullo, 114
Kah‘haz-tu', 131(1.10)
Vel de 1, g3
Kelu,43,77
Kalin, 139 (1.29)
K&l gngu, 66, 68, 77
(bak )11, que, es
( o

Kravaicn, 102

Ken (takkanni, tukkanni )74

2

f

||

A
L*a'ml_, 4%

185

Kisal, 128
Kapalu(ikapiluni )76

Kasu,73
(tak) v
KUR-nu(ses 8 = Ganuwu)
Kurmnu, 57

(taik }I{'aﬁmi,aﬁ

(tak) v
: Kesurrd, 83

Lanu, 75

I Lubarr, 1453(1.6)
KA.GI.NA,DIB.BAS3, 122,124, £4, 1111, 16, 29, 35

Ma'adu(imenduniku) 139, (1.33)
Madallum, 88, Ff.

(tak) ¥
MUH. AS,.GE.GH,44,ff.

LR ] i H digili 45'
)
¥i1'u, 25,27, 1f.52, 54

(pisul (saimu) (mii'u IRA)
L Ll
(mil'u galmu US u SAL)
(mil'u mesat; la mesita)
27
{tak]h!an‘l.;uti, 109

Musal tum, Musiltum, wlte;

LR T
Musu, See my forthcoming
Second Part nf the Transla-
tirms of my Medical Texts.
liuglalu, 74
=2 v .
Merhesi, Marhusu,l1l4,rf,
Maraqu,73; maraqa,76

MI%u ,143(1.9)



LEDE X, = 1.%.6
[ta_,k }mtﬁgarru, B ‘f, 94 109 |  Parutu,82,ff.
yaskantu, 30,76 Parasi, 118
wessitn 77 Situ ,78
h}'ﬁgtﬁkﬂl 8 s }$i—k1r fhig'?--tum, 98
Dy ZaGIN, N 4,85 Sasmr o1
Nibu, 110, ££. (burrum) 110 Sipru, 27,85,98: (hurasi ),98,£f,
Nerrutu, 16,1F. , 19 Stppete, 78
Namru, 127 Sarpaty, 71
Nagelu, 74 Sutw, 133, (1.38)
"Nur-...65 quru, 71
Natku,nataku, 27, 143(1.,9) (?) Qalitu, 134 (1.50)
Nitiru, 26 Qaliptu, 131(1.20)
‘Sendu,51,52,86: (roasted,== Gisru,72
meraury?),48; (sandu mer- Qatapu(gatpani )77
hesity, =sandrasitae)6? Ridu, 73
Sasu,48,88,rr, Ral, stu(irahut)6e
SIG. ZAGIN, DIR, 85 Radaty, (1rabdudy, irtassu)74, of.
SIG. ZABIN. LI, 85 $e, 100
8ihwu, 110, 113 | S3,10, 42
samanu, (tusamah )76 i 38, s4g, 114
Stperru arhu, 25,56 | (bax)su, 83
Sigirultesikkir, tesiqqir) 32 kappi 1gsuri,Bs,rr.
78, g8 Siktu,40
Sirsu, 20,26, £f. 47, £F. Sipu, 42,11
(hatiu )47, 63 §ub-:1'f::"‘rUBA} , 110, rf, (red,green)
Pilu,83 110, 7T,
Fak;ku, (tupakku)77 Eihlukkm 4
Pisilip: ssd) 73 | Saaa, 25,54,07.62



2

iI'NDRX

Seadm, 25,119, A, £r,
v :
Sadanu, 25, 54,1, ,86; (baltu,
damga, ﬂﬁnnu,n&mri, s.abi_tum.
121) ;baltu, 126
v
g&dﬁdu(tasada ad )52, 134 (L,54)
.'éxbmrraft.u, 159 (1, 20)
Bixd ttu, 73
Eazl.umtu,ll'?
gﬂmuitu, 11ﬁ,‘ff'.
Samailu, 137(3, 102)
§ X i
SiM,BI, SIl.BI.ZI,S1M.BI. ZI.
v
Da, S1k.BI, 41.04,581G, 514G,
v v
SiM. BT, 41, 1GT.T s, NU, ST,
v
BL,GUICIN 42, 7F,
Ea:rru, 63
¥ \
Sindu arquisandarach 143
¢ v
S.huragu, 42:3, ni-,,.,45
v A
Sirdw 148, {11, 10, 13)

i 3
Sersorra, 7

’ )
NARE TE 110

e
o

Tajaru,75,141

Tebiltu, 75

#Tekil tu,85

: Ta.mgiltu, 51

Tamratsa, 76,78

Tusku, 29, £, , 38, £F. ,47
Tarabanu 1éir:s\.d.;l:iz 402,81

(k)
TUR .MI,Na,BaNDa,BS, £F,

Tersitu 24,49, £F,

"
L

1

i :
| Tuska,.30,40

Tasnu,76 . -
sesldu, v
& ..ﬁa.?ani,ﬁ'?

v s 8 [ ?. )—i E-;‘GE

SRR F R F Ao R

el e L e —

' }':m ,82

algabis, 56
b-‘tl‘.‘r_ , 78
NEOIDY WA 40
‘Py*i , 88
p1am, 75

—

1"Ho ,101
Sappir , 99

19V 111
gipchr'én ¥amir, 101
W5 I:?":g. ,78

157

e




G e S 158

-

1 D% ) 7€
i‘f_;u:f EBY

THNDEX . 4

3IiRIaC

ibbara |57
ihia e
TSN ,72

Hazura |39
oY
AN 90
X Nesy 90
-
‘t. h L lf'l[\
0

Fﬂ. ,EQ
WEALDAR & ’
=y n 71

f=t
o

X

PRy iy , 22
Jé\ T ,68
ety 122
oy sy 5r , 111,115

!Eé‘\_\y,_g ,40

AR aBIC

El-dbar il-Abar, 37

Bahri, - - B5

'-.._,.:-).),' 5A
}.2 Pl 68

Q’L\“ - o

0 ids
3 »
W
i = 118
A ]
k..fﬂ,'_") )
88

asakais o 86,22

A sav 111,115

)r.,___L_ﬂ , 99,101
d;@ , 117

i | "\._: "!: 77
b b ® 7
055’ e
£ 20
s 0
Lobna - 71

FIIFG

Nura, 16



) R
CUNETFORM
LeExX 1S



e —Lvl—i_

PLATE 1
K.203+ 4747 + 10493 : K.5859: K 6246+ BI57: KT619: OBVERSE

F ok B WY 49— B HEAT 0wy AT e
Fﬁvﬁ’vﬁ?zﬁ—?@ﬁ’?ﬁ? WMHM%H%WW%%

TEE B AT £ Wi RTE B Csrarpr 1°

WE G 2ot BT P A e TP R
TCA T T T R L T A B s
A7 I B T AT B T SENGER T4 F - e

WA AT T T b A e BT TR ST ATFET
R THTAT RS0 ST B 7 T AN
BT = 2 BT TORBL MM o7 B HTATF - T B <o
e g7 BT 28— o7 Wl s 7 DT AT T BT il o
P AT < & <G #7 BT T oA RO T [F A 5o P Bl
HeRF #F - < ~— E AT B oK 55 BEX BT

WS T IF A TE 1T oA OF A - BT < B AT AT BT 7

ST B oY RET MR iR THL 8T TR TRAT AT T A
TH TR Y GP-%F ﬁﬁ?%ﬁﬂ% Hrmjﬂ'ﬁ-ﬁ'l'ﬂ'# lis

AT T 5T T T AT 2T oI T R TF = ‘*"‘?'FT?FHTF

= T B B FET AT BT T IF 22 T Errnfnﬁfrm BN G g
‘FF *‘T Jﬁ’mrmm ﬁr #rﬁﬁ#ﬁwﬁmwmsﬂwaﬁm

saﬂ.m,s 6L, b gwmmrmmmﬂw
Variants from KK 205 : @G5, FThs traps: fut it may de the beginning  of
the ned character FTE. @ Additional . #ErS] AT B ATEMERS and vest of L35 lost s 1.4
g W Bee. D BT Dol k5839 1= @2 Bua k559, £ O,
From KT619. @ @ g5 @Pmlrnl.-l!{nﬂ

From K.5839; @ o @3 Yo

Note : @ Theted hencefiruard is o compistie. one ot appoxinaidy corvect . Offpracinat pation

BR——



PLATE 2

K.4290 + 9477+ 9492 . ‘t-Tf’W‘WFiTﬁl i, =
OBVERSE . (Lower g
K 6246) H,gswg a'j FLE ﬁsﬁqﬂwmm .:’5
4266+ 876 (Parts of wame. ‘Eﬁ'ﬁ'Tﬂ'?-ﬁrFﬁTﬁ’rﬁTi
tablez) OBVERSE.  K3889.
Notes - 0.0 mﬁufﬂl‘.u of FQﬁFﬁﬁmiﬁTﬁﬁ#Fﬂf
K 9551 may cominin the list word ey e E%Erﬁﬂrﬁﬂﬁgl
LA3 of K4290 . “NT45
gm?imwmmm, if-“%ﬁ'ﬁ’ FTE< F= L
fu Pm:z;az;, aerbain @ﬁ{;ﬁ? Wﬁ?ﬁﬁfw PR Lao
T el @ K425 vmE @K
4266 gfly: @ K4266 g | Wmm A k=
@D 4266 omits. @ K4290 for *-‘J: EY AT F]’F— I“ 30l
the prcading. racer VT BRSRL o % S AT H-F;: ganp s
¢H4$I£1T'ﬂ? m:(ﬁﬁfﬂﬁcmmz?a TN e F-TF
BE] B [F @ ool G el 5
@Hﬂﬁﬁ - @ 4266 _-mmr :
) dlla AGHRE R it P K3IKI9 1 .
S B RS i '*'*"T
TR TEAT R T BT ST wrfe T T i
@ﬁ%ﬁﬁéﬁrﬁﬂ-f VT e 2B INE ’H’;FIFH’FHH
sal LB RO 1 P9 P Y BT nﬁaﬁﬁf‘-ﬁr»ﬂ A HT &= HF-F- |0

T ALALT BT BT M 0 R ST T T o8y < TR X 5 s TR
ﬁ~-=-"ﬁ~5 WIIT B o SR B - < ST T BT BT BB i
B ?ri_i' SETIT T AT S8EFRF 1T T8 BT bET Bk T0R T AT P JEERLPR AT o

*""v T AT T T B e sy WﬂEWﬁrﬁmﬁqﬁf

M“F’Hﬂ%r-ﬁ-ﬁrr T £ B Ve P rﬁlﬁ;ﬁﬂ
| M‘Erﬁ'@ﬁ’#-@%rﬁ WY B TR B RO R

|
I
|
e R e e
|
|

REVERSE

S5,

| AR ETHRE T R TR BT O T 4ol R
| BB T ERSET BT T oK HF AP oK
ol AT BB RS WA rPER. BRTSTH RE R R

AT BT T i AR I o 26T B AT B P o
W 57 HRATL e <o oA Y T A B T sfp—
o & m=iy S WTRTETSAH = — T EE = FF
—FART T T @ HEEET B BF B2 P b= B




! PLATE >

1 o B TEA RIATASE 1 T o 2T e

YIT EJ 47 (8T 5T o0 v 8T 9T BT < el 40— 7 T ns"%
WORE e AT FPE BT TF BT T OETAT REEENES

| VS WU T S o BT 1T JIET el <7 ol T 57 mmmww
T o P R4 HMWﬁ@mﬁ%ﬁ'ﬁﬂ'ﬁu i

wo| BT BT BT ofr ST BT Mqﬂmrwmémwfﬁﬂr

l‘ VT8 Y T 46T T BT A B dn ;ETTI'E!TEf'___. s

| ST B 2T b STt T B AT ET B DE B oA S D of

il MR wF R P R W R OREFA e

T B oA AT e ST o TTET #4T ST BT TEPE Ao B R

w| TE A7 27 T Tﬁ—ﬁrﬁﬁrﬂﬁ%*ﬂﬂ%ﬂﬁﬁﬂ 75

TH o7 27 e o] o TrT H - & F P-T—ﬁ’u‘fg:&r*

ST B B 4H T R B TR = 2T ‘ﬁ' "Ft K 6246

Wﬂéﬁ‘m'ﬁwﬁﬁmgqyﬁmﬁmgmﬂ REVERSE

f R B RERR e ar ]
o x i 2
| Y AT R TR ':TI *"x - O K359 4. ,._.;-:.":":f‘ .7
S il <HA F"‘"’ O 3559 TF~4T A2
.,_.__ v,,q,j- HETT r;ﬁ';*lﬂ"" = @H-fzmm.iaa,%ﬂu #.jh_ T
S PLA "o = “"‘Wm
K203, ””‘F'_rﬂﬁ':%m \Tdﬂm T
ﬁ‘?‘n}*;;%t *d:‘“"‘"’ e -'f\”ﬁ ﬁﬂ:%%

| BB gt G R o B KR S e TR

| L T B R AT AT PR TS 4
| O T o T sl BT T PR T e
5| L PR R T EF A RT ol 2 F— |
‘, B T o B R T b
o i aﬁrﬁﬂﬁm»ﬁmﬁ%ww:&-m T B o] o o
*Hvﬂl T RET WK g 28 P T A TTIRAT ST BT s 145 oo
I T T HE B — T BT PTTRL STRECAT 42T BT HF 26 47 i 20 T R TR
— AT TF P T AT R — FROBT oI HE 25T Y 0
W ER AT —— FAPF— maH

ﬂ'ﬁ’ﬁ" HEFFL YA Erasure ?#’ﬁ’{'_w-ﬁ %’ﬁw
N 2 HTERT fRF R s G B oRER H O




PLATE 4

S, A,
& K.203, REVERSE Ti25.
FRATOTEAR, coLs VI o, %*W"":* )
smﬂpg»f—»ﬁ»r-m Wﬁﬁ ?’5“?"
A mmﬁ‘ﬁ,‘rq-m:*rﬁﬁ{ KALCE (el IV ﬁﬁ*mﬂgs
v W17 and G £
FTF#*TPFWF’*E'*‘T%P"FE V. 1§13 Z o ;’EE
ﬁﬁ#ﬁ*?ﬁﬁ'#&%r o .ET = T Y 4
TR TR TR, n%l{ﬁa el :
E#HHHWWTH’WW"‘T#‘??. ‘qu i:'ETT“F“'TﬁWF%*
of Tl WEErRET P || sp ;}EWW"’F‘FTWW
F-oFR ] e S BTV | | ITE £FF RET B I
T T e AR B Soarosgr | | ot “"F g1 W’TT
#T I FHT; HFE- 4H #lT R r*ﬂ*?’- : Fﬁa
ST Y BRIT o BT AR o e Ha ﬁﬁﬂrﬁﬁ’wr
5| RETEMTARE ol 2597 5 | |7 AN Iﬁﬂ'ﬁﬂﬁ]’ﬁ.s
P P < TF T T k] T Ao g, ETT:; @ﬂ'm{rﬂﬁ F:TF“'F
T TR w2 ||-Ee B X AL E
T <EA R A || FTFRE Jﬁﬁﬁiﬁﬁ’rm
—FF AEeRE T | (-9 f-*‘TE—FTfr‘*Eﬁ___ AR
20| T BT v] w2287 < T "RI2ATT p ?Haf ’ﬂ' ROEL FET e
T el AR BT || o8 T ’T* W‘r&" Y
o ween ||med SR T 8
#H’ ﬁ_fﬁ ﬁ “‘?r p ’E W -h':’:'. ﬂulpf ccale of §p{_-ﬁ_‘g} ﬂlyﬂﬂca.ﬂt
TATS ruesunp & gﬁmm
& A AT S T
R i T 4T R 20 B T SETTTRET 3T B w:
COLOPHON H g
’:ﬁi'fﬁ**‘ : T"“BTTFCEEH #E*&
Neotes :— KK 4266, 4273, TTF""'”"‘F[.; ) _&ﬂ F— < Pﬁﬁ"
5839, and 955] are Ir:mlrdah]- mﬁ';ﬂj@f _ﬁ;a’@_ﬁ;wﬁ 10
parts of the same tablet: KK 203, ¥ S E""W‘-';'
3889 , 5862, and 7942 are 'ETTﬂTﬁﬁf: Wi
e, TATEA TS
F‘l'dm.]:h} Fa.tt.s of ansther tab- Wm % ‘FFSE :'rf
let (ﬂﬂ& F:fha.?ﬁ alsa K.G’?lﬂ). ":. 'rr.::n_.*:._..;_xryﬁl,;:
ﬁﬁaﬁfﬁ"
L P_ﬁ;(w— See. i 6246, navr, UL, x%r(:%ra}




A —————

ST BR W
1 nE % HH

ﬁ
1<

ﬁ'
lET

i
o ¥
”—if-_

:.:é-..ﬁ-_d" 5 f_'nl'_q.'____, "Iﬂr

"'fi' ¥

SR T B I

“’M—.

8 "‘“"‘ﬁ"‘.‘ﬁ
Continuation of Col. IV,

5| T T T o 2 T
| BT o BT e ]
9 AT R ST o A
e R a2y 275 | S

K 4266+ 8976
REVERSE,

o
Ilﬁﬁﬁi'iﬂhr iihﬁrﬁ
& P‘T mT-E2F] o FHTAT

>R il inte o -

TF o7 < BT BF R [
— WA HTE s T
TTET »47 wF T < I w4l F 9=
TH 2 ol 2577 BT FFF [ BT
FeTHE B TF

T BT RAFRA T - i T
THE S of—
LB oRe g *H#HE

T T B 5T e
FF = ﬁ’ HTE
<l T “-;-._q_am
T € 'f:fi?'-ﬂﬁ-ﬂ
20lﬁ'=n=
<

N

ﬂﬁ’ 2 "fﬁ E*
L

ginmq?

T

¥
30, "“El' HEF

e

PLATE 5

K 203, Gl
I" y W7
‘Hiﬁ#’rﬁ&w

Wi 4T ﬁ 5

HEE

Y

TIVEL 4 47 36 Duplcase
1A

W= +5f] - ""f' 110

THA A

F AR b

T B o B T e,

o o T *-“ﬁ
TETHT T B T 5, 15
<5 ol A TR v
T F-R B8 T AP0

T B o B BT :ﬁﬂﬁ-’?@q.&_wf

BT JF B — o 4
TET o i R TP A< BT
gl Naliir Sl o
TFRAT T8 A7 1T T T W
abihicRaicics
T »F el i
T A AR B

TIT T F oF o7 oy 65
T o ST o 01T 5 T r;\

B T FE’#’WHH@;L
HEAT ST HF "R o — -'-'.é_fizli-.‘:-:g
R TT RS BT AT

B 0 4T oR 467 < — FETREIT

ko

] B A T S RTER

7



_."‘- BT R T I o oL Yo RS ...-.-....-...3"
Kroaer iR, { | P F T AT M K920

"hn

PLATE &

mm‘wﬁﬁ,ﬁ- F%fé T BT o ST % OBVERSE .
’ ’*‘FTF;E?#E?JII%& || o 57 W SR BT A AT B
M%ﬂ@mﬁ | vl = BT 27 iTn-——
%m%%%'ﬁ i, ﬁﬁﬁ%rﬁ”’%mﬁw'ﬂ S
Eﬁﬁﬁwwpﬁﬁw vaﬁ'ﬁt»% mmﬁw-ﬁﬂm»ﬂw
’*—mﬁ»ﬁ’ﬁrﬁ' = “EFI' W TR KR R
"ﬁTTT’f%m'ﬁ' BT H %@,, '“Vsﬁﬁf»ﬁ*bﬁ #T*F

T R T T T T CHATHI A A R
WﬁWﬁETTWMTWTETPﬁFﬁﬁ P‘FT’HTT ?Tﬁ""%frn
W A e ST AT R R A

il H= ¥R "ﬁT“" ﬁEﬂT@“"fH Pﬁi‘“ﬂ

([T oo PRI T TSR B &

T s HR ETATT o T B k: Erfﬁﬁr—
HR T =R H ‘TF: ‘*“W:W v#f 2 5

ISRt o o B o Ei’*

| T AT T T mT e ; 5 4l i k6648
{<meE Tm r%__ Sl
PERE mee o |1 e

| —mrarEer smer |70 con b By
Rl ts Rl R W) sﬁ'ﬁﬁr&ﬁe

Rl m——_— r Smahd

Tﬁ"x&ﬁi"rﬁ? COLOPHON | 1o 4. 57 ﬂ' ':. R WW@— ﬁﬁ?
ad ﬁﬁq;f:i.,;:h u:n:;*r BT p= Z# A P_
WHTM'?* OF THE W’#Wﬁ"ﬂwwp’ﬁrhﬁ,
5 | TP Fﬁ‘TEPFHa TEMPLE ﬁﬁ'*ﬁﬁﬁ%; —
Fﬁﬁ’ﬁﬁﬁm“f‘—ﬁﬁ NﬁEU Tﬁ‘@iw*’%—f‘ ?T"_"’;m"
W*ﬁ.ﬁﬂﬁm?ﬁ% T 5T <% S %*‘*‘T:ﬁa
|| et o ey o 8 SE T HT s
|| FOE Qe P i D o
j i Sl e = ‘ﬁ'f“ 5 K6920,L4
] L T g




R
|
q
-
b
i
-‘.
.
T ‘I.
*
=t L
L &
Faal o

Printed and Made in England

——— L T—— --\;-ulw'--—-v_.; el ¢
Eugliand for the ' o y






PRI E T A Ik # NG L AND

The stencils have bsen typed by ms ( whe am responsibls
for all srrors ),and have been printesd off partly by liss
Helen Goalen, 2B, hegent street,Uxford, and partly by ir ..
wunt,Broad street,Uxford, The Cuneiform Tsesxts have besn
rrinted by ths I'uston vompany,Bsll Yard,London. The Co-
ver and Title - pars havse basen printed by :essrs Bridre and
Co. ,Uxford.

H. Campbell Thorrson,
Bogars hill,
Oxford.

~July, 1825,

AL U 1)

& N

A
















