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ON THE CHEWISTRY OF ThE ANCIZRT ASSYRIANS
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Svwction Te Jinher oud e ko Py

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

1t would bo superfluous to say how much I am indebted
to tho valuesd assistance of my friends 1'r F,V, Sidgwick.
F.R.5.:Mr J.B.Karsh,P.R.5.; and Mr B. Stenhouss,B.S5c. To
these pentlomen, whose knowledpgs of chomistry was always
at my disposal,l owe my bast thanksfor the halp which
thoy have given ma in unravelling many knotty points. To
my former ceollsagus, Dr H.R.Hall,now Koopor of the Depars-
mont of #gyptian and Assyrian antigquities of the British-
KMusoum,I likewise owe my thanks for the numerous facllitias
which have bean granted ms while copying the tablets hore-
in published: and I am indabted for much usaful discussion
to his two Assistants,i'r Sidnay Smith and Mr C.J.Gadd .
To Dr A.B2.Cowley 1 owes my rratlitude Tor much encourago-
ment during this work. Finally I wish to acknowledge the
courtasy which has besn shawn ma by the Trustees of the
pritish Museum in allowing me to copy the unique sarioes of

tabluts publishad herain,

[l

Sectdon 2, The Reanlinpg of thoe

AsSssyrian word abm

‘s tome™h,

In discussing the assyrian "s t on 2 8 " wa have first

to docide what was moant by the definition "stono", It
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nil? ba notad also ,Trom Oact.28 , that ths dstarrinativas

"stona" covars a vary larga fiald, "ror data-=ctonas to

ahnu
hail-stones,from tha "metal” (as the pkass in the procsss of
Pormation 15 callod! te practically any inorpanic chomieal.
This ig by nec means now!: it was hald by Jastrow , for one(PRGM
10 M ,153). We can thon appreciata mors easlly ths wida fiald
in chsmistry and peclopy ‘'rTomwhich we can draw our idmtifi-
cations.

nitherto the ASsyrian words for minarals and stones have
bean mach neglectad. Boson in a Franch artiels L s 8 % dtan
a t les Fierrass ,kFuenich,1914, and an ltalian ar-
ticls I Motalll (Rivista dogli Studil Oriontali,Vii,370)
collectod much material,particularly fer ths dating of tha
usa of' numerous stonas-namss,although ,parhaps ,ha waz not
always succazsful in i{identifying thor.But ha ﬁartuiﬂly nro-
ducad two works of great ussfulnass, |

Tha point which appears to me to havas beon cverlooked by
Assyriolopgists in their idsntification o stonp-namass 12 tha
widea peclopdcal range which the larepa number of substances
speciried by the determinativs for"stons" must necessarily
covear, It i3 trus that ths occurrencas of such "stones" ars
fur laugs in the Hodical Texts than the oceurrences of plants:
the total number of species of " gtonas* “ceurring ir my Assyr-
pan Medical TaXts i about 120,1sss than half ths numbor of
plant—drugs, and ths actual numbsr of times thesa"stonss" occur
altogethar in thass modical texts is about 630,as apainst about
4600 occurrences of plant—drups(sse my ad,p.V).

1 think that ths custom has too commonly baon to regard
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them as "precious stonss" (and that, with some 1ittls mystery
att aching to them),in spite of Jastrow's visw. Indaad ,the
fact that ths Assyrian physicians were as sfficient in their
omn line a5 the other professional men of that remarkablo 1a-
tion 15 all too fresgquently ignored in the tramslating of thai:
presoriptions. A more detailad collatlon of theso mineral
drugs(for that is what meny of them are) will, 1 think, »o-
veal a pharmacopoeia widely erxtended into tha fiaslds of prac-
tical chemisiry. Gimilarliy [ belleve that we must sse in
saveral of the "stones",which the Assyrian historians desipn-t-
ag "valusble minerals” | tha materials from whick the As-
syrian builders mads their pigments for decoratins tha pnlu-
ces, OF these I fiink only the u k¥ n u "lapis",i,s,,ths blus

fl},fand that rathar spo-

paint ultramarins,has been rescopgni zed
radiecally),and perhaps 1 mipht add cimmebar(s an a u J,
which I suggested lust yoar (FRon, 1924,9),

e st am &, Thaea Cunsasl fPform Tablet s

- - -

rle] a8 Bl nie t ¢ tTha Manuaflaectuar

o T 1l a5 8 .

Pinally o note is nacessary on these most intorasting
texts published herein,which give in actual details ths mneo-
thods in vogue in Asgyria,in the Seventh Century B.C., not
only of making the d4ifferent frits and glasses, but alsc ths
various colouring agents addesd to them.

The first to publish one of these texts was Virelleaud,his
eopy of K,203 (as it was then,without the additional "joins"
which hive lately been added)Peing published in Babyloniaca,

111,221, BLe gave no translanian, hut tha cradit of Puh'l‘lﬂhjl'lg

- -

(1)see Boit.405,
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the viaw that tha tgx; rwlagad to the making of "mEmall" is hig,
Boson(in his Les hétaux,ﬁﬂi athompted a translation cf this
text,but I think that he would himself not claim meors for his
version than that it was tentative, This was the only text
publishad; but soms considsrable time ago Zimmarn had copied
this and saveral tablets of a similar nature in ths British
Museum, recognlzing that thoy dealt with formulas of this dos-
eription,and to him must be givan the credit of having ldenti-
fied tnirtasn mers of the filfteen tablats given herein, asg
belonginm to a separate class dealing with chemical results

e lont his copiss to keissner,who 1n Bah.Ass,ii,383,1924 ,pub-
lished o further attempt at a translation of four sections

in fulllmy Sect.25,"a","B""¢", and "7 Jand of one in part

(my "u"). His translations,following up the suggestions which
had alroeady bsen mada, show somathing of the Assyrian mathods

of making glass,but ,as I venture to think, his maethods of
identif'yin: ths componants wsro a little too superficilal %
help a practical chamiat to estimate the technique of the

Assyriens in thiz branch of science,

In lisy of this year, when my edition was nearly complete in NS,
I lsarnt from an advance nota in tha Zaitschrift fusr issy-
rioclogis that Dr Zirrern was also proposing to issus an edition
of them shortly. 1 thersfcre srote to him at once, telling him
hoew far my work had gons,and that I propesad to publish it,
sugpesting at tha sare tirms that as ths problams wars nurmarous
and difficult,it might be wsll for our two editiond to bs kapt
entirely distinct and separata. I received a most coutieous reaply

fom him,giving me an account of the history of the copying
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of these tablests, and apreeinsm with me that 1t would probably
be more satlsfactory that these difficult texts should bs ap-—
proachead from two sides inderendently. I shall tharefors look
Forward with great eapsrness to the edition which .80 distine
guished a scholar will produce in a fisld which is s¢ full of
baffliing probloms,

with the sxcention of ths Reverse of i, 702, the tearts herain
gilvan are now published for the first tims, The numbers of the
tablats are gpiven by lisdissner(l.c.)as ha recsived tham frem
fdmmern, to whom, a8 I have said, the credit must ba given
for recognizin~ thelr connectiem :-

k. 203 : 11, 3888 | K, 4246189743 : K, 4873 : K, L4200+ 84770402
K, 47474 0493 : K, 5830 : A246+B1RT : K, AA4F : K, 6920 : K.
7185 1 L. TR1Y 1 K,7942+8187 : K, 9551,

aftar my examination of these texts K,203 was joined to
K,4747,and 1 was so fortunate as to find another fragment, .,
BE8E,

The first essential in solvinr any problems about ancient
Flass or glaze is8,I tmske it,tc compare the prinziplss involved
in tho technique of modern mathods. The fundamentals of all
glass-makine are so simpls,at any rats in theory, that .we
should be able to arrive at absolute certainty in the identi-
fication of most of the Assyrian corponents, [ ma¥s no spology,
thaerefcre, for quoting very fully from standard works on glass—
making, as thers must bsa many like myselfl, who have 1o begln at
tha beginning of the processes involved. -The importancs of
these texts for the history @f glass, dating as they do to
the psriod of assurbanipal (B8H-8326,B.C.), cannot be overrated.
kot only do they pgive tha Assyrian names for the different
kinds of plass and glazes, but also the actual formulas for

tha components and proportions for their manufacturas,
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I propose to discuss thess glass toxts and their chom-
icals first,and then procasvd to the pigments and othar mi-
noral products.

seape b e n 4. The Fodaearn Technical
T Froocas=ssae of makilnaeg
Gl a 5 8 Lomparasd width

tha Kmierd oA b,

Dillen ( £ ) pives an admirabla initial summary , which

I vonturs to guots in full :-
"elass rnrrat{_nur sarliesst writer on rla553 tells

us is ' a concrets of salt and sand or stonaes ',... But..,
you camnot make a plass Tit for practical uso from a pura
quartz sand with the addition of nothing slse than a salt
of potash or soda., Sucth a glass ——— a simple alkalina silis
cata——- would indsad bo trﬁnsFarant, but it would bes diffi-
cult to work and very fragile, In all casas thera 15 noad
of a socond bass, an: this, to speak ganerally, should be
githar lims or oxide of lsad., The latter base we may for
ths prasent neglect: spaaking generally , it is the presance
of lima that gives thoe workine gualitias and the requisite
toughnsss. Thase , then ,are the esgsential materials for tha
preparation of glass, Other substances may be present: alu-
mina, for aXample,or ono or other of the oxides of iron,
but as a rule tha presence of these latter basis is not doe
sirad --- the plass would be batter without them". This
saoms So admirable a summary of the facts that I have not
hositated to guote it, In our aAssyrian texts, if we ars
to discovsr tha assyrian method of glass- or plazo— mak-

ing, we havs above all to seck therein firsta pur e
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quartz s8and, thean some alk alil, and then
1 1imoe ,or less probably ,1 ¢« a & ,

Thase are the dotails of tha chief materials,as siven in

Roscoa(ii, =71) :—

§$1 11 ¢ a ,inthe form of guartz, ignitad flintg, 1"
whita sand, and ordinary sand:

FPotash, in the form of purifiad potashes:

Soda, in the form of native carbonate, trona, by
the Zgyptians, and in the form of artificial carbonata from
Kolp:

Limea, in tha form of tal . -spar,marbls;ckalk, or
limesione:

L. 8 a d; in the Torm of red lend, white lesad,litharpe:

A decoilourising agunt (with the oblect of oxidising the
iron and carbon } is usually addsd: this ,for 1 ima -
£ lass ismanpgansse dioxide, arsenious oxide,or salt-
potre: for 'l int-glass, red lead.

The lustrous glass known as " crystal " is mads of si—
lica, potash, and rad load,

Tho still more lustrous glass known as " strass " (which
is the bass of artificial gems) is mads of silica, boric
acid, potash , red lead(Findlay, 146,fT, ),

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

Crown 1 as38 - gand &
gGround Chalk 2
Carbonate of Seoda 1

Sulrhate of Seda 1






Platae Glass - Lynn Sand washad and burnt,<00
Carbonate of soda 250
Ground Chelk 30
oottle G1ls&sas - Sand 100
Scapers’' .aste,80
Gas Lime EOQ
- Commen Cley =

Rock Salt 3

b |
=
[

nt Glass - Sand washed and burmt 3 cwt
Red Lead,or Litharge 2 cwt
Carbenats of Potash 1 cwi
Saltpetre 14 1bs to 28 1bs
0¥ide of Lianganess 4 pz to 12 =z
Thiz is called "Batch" when mixed.

gare tdoneb The angient Lomponen ts;

e o e e e e e e

Dillon gives the following components:-
Silice GSoda Lime Iron Oxide Alumina
Roman Lachrimatory 71.5% 16,57 8% 1% oF

@nglish Plage Glass 72 7 17 i 67 o o
-p. 2
01 audet (quotsd by Hoefsar, 168]) gives the componants of the
windcw glass »f Pompeii as

Silica,69; Soda, 17; Lime ,7; Alumina,3; Iron Oxids,l; ian-—

ganass and coppar , Traces.
Bisiget e g Tl e gl o B ing af Glasg,

Tha following table shews how the colours in glass ars
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and wore produceod :—
ELD3... A83yrian (1): v o pp & r ,without Cobalt,

but some lead(2) (analysis, Layard, 106)
Sryptian: "a silicate of soda , lime , and
copper® (Dillon, 27 )
Alexandria,Pozaoli (Vitruviua, quotud Hoefor
171 ), sand, carbonats of soda,and copper fi-
linee
rodorn: bluo transparont,s cwt "batch",2 1bs

oxido of cobalt: azmurs blua,f cwt'batoh”,

4 1bs oxidas of copper (Fallatt,34)

GRERYE ., Persian,time of Darius, Copror with load
(Franshet, 103)
fhoophrrstusic. 500,B8,C, Jeopper (Rosnoe,ii,s00)
syriat, emorald, Ooruse 1,¢lass <,melt, cool,add
assas' urina({symbolic for a salt of =opper)(
Bartholot,liist.11,20): alsc 300 drachms of class
edrachms of "burnt copper" (ib.a=)
Cupric oxida was amployad by thoe anciants for
‘this purposa(Roscos,11500)
l'odorn: cupric oxide (ib.423): copper ~ives
a hriﬁ.tlgraﬁn in the prasonce of lead (Franchot
ac), For "emorald rruon,” Scwk "batchY,32 1bs

commer scala, 12 1bs iron ora(Pellatt,34)

R 2D .... Assyrian: suboxide of coppor(Layard, 156)
Beyptian opagquo: large quantitiss of basi:
oxide of coppar,o.an tn 15 or 207 (Dillon,?7)
Syriac: rlass 300,alkali 5 (Borthoelot,Hist. ii

a5)

—— i S ¥ m S

(1 ) analysi:s of assyriasn plaz:ss ars not pivin in andras(saa
his p.F),

(2) Cobalt appsars to havs besn known to th:z ancisnts (Bar-
thslot, Coll. 245],
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# 5 u (cont, ). Compositiomaes ad tinge mfa(vi¥i th Cent) ,=in-
nabar(?)(1itharea?), burnt ceppor(ib, i,3d)
(Dillon, 120)
sindorn: ruby rod,8 cwt"batch" ,4 oz, oxid:
of rold{Follatt,34)
Tho Purples of Cassius({sso Sub-svct, 14,b) from
a rich colourad praciplitatc of zold thrown
cown hy tin, is thoe basa of maron., ruby,
¢ armina,purple, v« 30 (Binna, o4 )

farric oxide (Roscos, 1i,H90)

Y SL LU J . Assyrian: load Jﬂtimcvi,tuf Layard, 165 )
(the fine yallow ~lazes of the Chinesa ary
duo to ochry earth with an oxids of anti-
mony (Dillon, 29)
sodern: & metimes lead antimonate in combina-
tion with oxido of tin(Binns,s?)
A rocaint is ~ivon in Slancourt(1%°) for To-
paz: 2 oz. natural crystal;? ~z natlve clnno~
bars 2 oz, a33 ustum: 4 timoes as much calcined

tin,

Wi ITS3 ... Assyrian: tin oxida(Layard 13%)
Compositionos ad tin~end.(viii tb Cent,),
tin oxide produces 2 milky whito(2aerthalot,
Hist ,1,11)
i.odern: Tin oxida form: opaqus rlazos and
enamels (Einns,70) |
30ft white opague enamel: A cwt "batch", 24

1bs arsenic, # lhs antimony(rellatt,=/)
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It should be added hors, that if ozxide of tin
is used for white enamels the least particle of
iron is fatal. The tin itself sometimes assumss
a pink cast ( Binns, 91 ), Oxids of znc alse
gives whits, but 1ess oragque., It 13 indiapensable
for tonlng various colours,and is used for the
preduction of yellows, preensg, bluses,and bromms
(1b.70). Tin, according to Franchaet (Cer, Prim.
103 },was often used in Persia in the time of

Darius to render glass opaqua.
BROw#wN (DARK J... Manganese (Binns,B88),
i & e (end B oA WNR )... Iron (1b.;84).

PURPL & ... in fryptian pglaze,lst Dynasty,oxids of
manganose (Dillen,28).
Modern, 6 owt "batch",20 1bs oxide of manganssa

(Pe11att, 34 ),

BL ACK...Syr.-Arab, Treatise( I4th Cent, or later, Berth-
elot,Hist,,14,194) 1 1b, borax: + 1b pulverulent

sand: a handful of iron scories, 588 alsSo p.35,

sdectieon 7. Assyrian glass,

It would be out of place herse to go into the detalls

of the ancient stories of the discovery of glass.
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But it may hers be briefly stated that in Babylonia beads
of glazed Frit have Deen found to be"common! in a cemetery
of the Third Dynast’ of Ur(c.”4%50 i. . Jnear yr(4oollsy,An-
tigquarias Jeurnal, 192%,12), andrae has recantly publishad
& beagkitul volome,G ooloured Caram ies from
A 8hur ,in which some of the rlazas from Ashur are as
old as the AIIth Gent, B,C, Finally the dated rliss vessel
of sarson‘s reigni-nd of VIII th Gent. )} should be mentioned
as the sarlisst dated Assyrian glass,

4ith these deotalls ye cCan NOW s¥amins the materials used
by the .ssyrians in thsur rlazes and flass,

gie e bl an T, 2 h e e gt LVEEBYT 15

s o 1 - -

| Etiet? B e

first it shonld be premised that the a1 k a1 1 used
by the ausyrians has long been identifisd in the word u-
hulnu, the equivalent of the syriac a b 1 a "ye" (1B
33), The kind particularized as uhulu dAarna n u
1it, "horned", T idsntified with “alicornia,the nams of
two species of the alkalins C henopodilacaac6€
aboundins in soda(ixi 11¢), Dillon (12) says that the ma-
ritime people of the jouth artractsd their soda for the mo.’
part from ths ashes of tartain pl mts rrowines in galt marsh-—
o= near the ssa(Chenopodiaceas, roosafoot, Halsola,Chenopo-
dium, silicornia,ete.) ., The roughly 1ixiviated ashes from
spain werse called 3arilla- those from the Levant,
Roguetts ,which came from Aden in larse ctrude (Ates

foans ke Sop asesd ey DapiwEds € 835 while that from

n
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Baghdad was taken from the Salsola kali, The Arabs still
obtuin lye from the ashes of thess alkaline plants(Chesnsy
wKp,,1,574: A 118). The method of obtaining lys 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
"bariila" rsady Tor export(iianhoba Ranchoddas,Indian !'edical
Plants, 1089). Blancourt(34) says that all sorts &f ashes °
which come from the @®aat for making plass are called P o 1-
vVverine, because they are truly pulverized,and that
Rochetta ronsists of hard lumps,Petter than ashes.
30 celsbrated mers the scda ash manufactures of the Levant
in the lilddle Apes, that they were imported into Wurope,
Bacon saying that the ashes of kalli growing in the desert
batween Alsxandria and Rosetta weme compressed into masses
like stones and sold to thg Jeanetians for makine glass(kat.
titat.,viii, 7?70, quoted by Wowler,Ar ch aecoclo ~1i a,

¥lvi,95-note),

3action a, The g and in AzEsyrian

&l asd

The Alkali having been discussed, the next problem is
to identify the most importent component ,5 an d . It
will be obvious,almost after a casual glance at these
glass-texts, that the essential sllica-component mast be
concealed in the word which plays so important a part in
these texts in the forms

Ih.HA KA (IM.%A.AN.NA in myAl, 47,%,32)
amn a (klk u (irmanakku,as equivalent to

Ik.MANA ,0eller, AOTU,1,310,25,and 357)
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The forms ending in =k u or -k ku are ,lessars
Smith end radd point out to me ,the usual Assyrian squiva-
lent,

It is not , however, the usual word for sand in Assyrian.
It mast represent the spetial sand used for glass - making,
prooably & pure guartz sand. It will be remembersd that for
many eges{sc Pliny,Nll xxxvi,65)the only spot which affarded
the ssad Tor making glass was the traditional place whers
glass was firét accidentally made,as the ¢lassical story re—
latas, This was the river Belus, the modern Na'man,whirh
Tlowg out into the lMediterranean near Avre. Theophrastus,
long before Pliny (3rd Cent.D,C, ) mentions the sand of this
river for the making of glass (Dillon,”7), and this sand
was long after transported to other : wntries for this pur—
pose(strabo,Gecp.xvi, 11, 25: Josephrs,De Bell. Jud., ,1i1,9:see
Fowler ,archasclogia,®¥ivi,85).It would be conceivable that
even the Sumerians might have purchased it for thelr glazes
from 3yrian caravang, and ,if this were so, there 1s just
a possibility thaf the name of the river Na'man bears an
echo ;indirsctly, of the Sumerian IM,MA.Ni,whivh ,as we have
already mentioned.ccours in a Sumerian r ‘ipious text

UR. Sap (tak)IK.HA.IFA BA.GUB
"ihe hero came to the send"

It would Tot bs the First time that Na'man has had a
philologlcal connecticn with a foreign word, for is not
the firesk word an e m on & supposed to be related?

Y0 go a siep further into the domain of comparative philo-
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lopy ( here apgain with very great wariness and hesitation)
we mirht note the similarity in sound betwsen the Assyrian
impmanakku , amnaku, and the greek amm o -

konia, a calcarecus sand,

d8c tion 10, PThe L i1me 1n Assyrilan

-—- e L L]

&1 a3 3,

naving no- discussed the two malr ccemponents of Assy -

rian glass, alkall and sand, it rem:ins to seek the thind,

gither 1 i m e T L e &ad,
The presence » L, 1 m & 1is far more probable in Assyrian
glass than L e a d , of the two(althoush this is not a

consideration of any great weight) lead must have besn far
more eiXpensive and difficult to obtain than lime,which was
probably in daily demand at Nineveh for house-building.
AGtually, iead appears to have been very uncommon in ancisnt
gless generally:" Kotwithstandine the use of oxide of lead
by the anelents in their -¢oloured glasses and artificial
gens and enamels, the lightness of' tho frasments of their
white cut glass indicates the absence of lead Trom the
constltuents of mach of the ancient artificial crystal"
(Pellatt,7n), Dillon(24,note)alsc says that Prof. Buck-
man in 1A51 noted the abssence of lead in his analysis of
ancient glass,

Furinermore, it will be noticad in the following
analysis of specimens of Greek and Roman glass by Klap-
roth ( guoted by Pellatt,7s),that this use of oxide of
lead in fairly large proportion does not appear to be

en essential in the composition of the glass, Since 1%

-
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doss not occur in the biue specimen, and yet 1s found in

the red and ths green,

ned Glass Bilue (*lass (reen Class
SAR LD 15 2 185 1350
oAIDE OF COPPER | 15 3 20
CAIDSE OF L.3aD gA - 15
OaAIDE OF IRGH & 12 7
ALUKIN A 2 3 11
KALF IR )i, LIKE % 05 15

Tekting all these points into conglderation,and noting
that the Assyrian word for lead (an a k u ) doss not o=
cur in the glass—texts proper(although it does in Sectiongs
QQ), we are entitled to sxpect that the third component is
a form of lime and not lead,

Thi s third component is obvbously repressnted by the
word D amYru tu, Indeed, the amplification of this
ag we find it sowetimes given in these texts —'"n a m ~
rutu of the yea" . mst Surﬂ'lly eliminate any possibi-
1ity of lead., Melssner's sugeestion "perlmutter" does not
ssem tc me tc meet tlhis case &S a translation for simple
namrutul( Sestion 28,7) especially as lulu
(which I follow Virolleaud in translating probably "oyster-—
shell” Joccurs in the same receipt.

Hamrutu "the bright thing" is suspiclously like
the arebic nura (neawra) "™ lime*, In Section 33
Iit #ill bs sssn that the mineral (tak)uD mizht bs the Sume-

rian equivalent forn amr u t u ,on the grounds that UD

v
= namaru . "en wa conaider also that (taklyD.is re-—






( 3ection 10-11 ) an

prasents the assyrian way of saying "h ar d 1D- mireral®
(if I am ripht in Section 34,4),and that IM,UD =y a 8 5 u
" gesso,plnster",we shall probably not be far wrong in ses-
incFinn amrutu some #shitish mineral ,sof'ter than
{tak}Uu,.E {limsstons of some Kind, 3sction 572),or in oth-
er words,L 1 m o or ¢ch 41 k , The latter a'rears tc
be the more probable ; it is the natural mineral, and also
accordinr to #franchet(®4), ¢ h a1 k was the usual form

in which the element of lime was introduced inte anc-ent

rlass,

e ctilion 11, Thaea Detalls of 61 a3 8

. A .

ol

kanuaf vetura.

The followine detalls in the makine of pglass,as riven in
Roscoel(ii,=”=,ff ) should be compared with thoss in ths 15—
syrian translationsi

"The materials ...are Tirst fritted te athar in meltine
pots. ....The materials required for the formation of the
rlass are,if possible,always mixed with Droken glass of
the same kind, technically tsrmed 'cullett', K for the vnurpose
of increasings ths fusibility of the ma:s. .. The furnace is
kept very hot until the first nortion of the material 1dded
has been fused, and then a second portion 1s introduced
.« « « Forinerly, vhen impure materials #¥ere more ranaerally sam-
ployed,,., large gquantities ofl..scum were formed ia layer of
salts terme® g"a<9-7all or sandiver, ishich had escapad vi-
trii‘ir:-tionj . Now,howsver, its formatior is aveided by

the use of purer materials,and by the addition of charceal
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if salt-caks is emnloyed, cars being ta%en not to add an ex-=
cess,as otherwise the pglass assumes a yellow colour. The
last process .. i8 termed the ' I i n i n g'... the glass
must bDs brought into as ligquid a state as possible, and
consequently.,. . the temperature 18 raised to the hipghest
point....All articles made of pglass require tH be very slow-
ly and homogenesously Cooled...all glass therefors reguires
to go through the annealing process. This consists in  sub-
mitting the glass articles to a very slow cooling ."
Dillon (24 ) thus describass the making of FZgyptian ' glass:
“#irat, with regard to the frits,the essential prelimi-
nary stage in the manuf'acture of elass;... some such half-
fused material must have been long in use by the Egyptians
in the. preparation of their blue glaZBé. Complete fresoedom
from iron was attained in this case( just as in after days
by the Venstians ) by ths employment of crushed psbbles
of white guartz as thes source of the silica..,, The frit-
ting - pang , to judge from soms large fragments of frit

that turned up, wers shallow bowls some temn inches across

cen The shape and size of the crucibles in which the

f#it was subsequently meltsd may bs inferrsd from some mass—
28 of' glass found in the rubbish, These masses h:d been al-

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

¥ and worthless matter at the top #as a proof that ths glass

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

from the above-mentioned frit, The glass was left to so-—

lidify in the crucible,and when cold ,the crucible,as well

a8 the scum on the top, was chipped away,leaving a clear

lump“af‘gnnd“iiaﬂﬂ‘”
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S e tion 18 The AszE ¥y ri1 an Methods

S e T o R e = T il e il

gl kKakinag C1lagsg,

ilaving now 39ttled the thres chief' components in Assy-
rian gl .ss—- making
IN.VANA, IE.MA. AN HA, amn aku, il ommanakkau
=" sSapat
Uhulu ,uhulu garnanu, amplified by

T Vi B 2 T . |

dlgmenu "ash" =
Kamruevtu =" h alk "(or, 5arbonate
of 1ime)
we can now discuss the actual methods in vogue in Assyria
in the Ssventh Century B.¢,, and the components which are
added to obtain the different colour-effects,

#e may premise that,in all these tseXxts dealins with
glazes or glass, each receipt must surely contain some clear
indication that the glass-base,frit, strass , or whatever it
bs, 18 included. It must seither be refsrred to definitely by
name, or oise its full components must De detailed.or, as a
third method, the previous receipt ccntaining the glass must
be referred to( as in P1, 3§ ,K.P03,vi,4), I mention this be-
aause 1t is a most important clus to the identification of
several ingredients;,and yet I do not think it an unfair
postulate, for we may surely regard these texts as having
been made with great exactitude for the benefit of craf'tsmen
of eve ry capacity and degree, If ws apply this postulate
to the glass-receipts.we g-all fird +hat it will divide *hiem
inte two clnsses marked respectively by

(1) the pressnce of such names for different kinds

of glass as c¢an be definitely identified from
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the components which are givan in detall in the
spacial receipts devotad to their manufacturs
(2)The absence of such names of easily = idantifiad
rhass among the components,
In (2) we are entitled to maintain that ths editor of this
treatise, complying with the ordinary demands of unlform=
ity, will sither have included in his raceint soms name for
a particular kind of pgliss ,so far not recognised in our
axnmination, or slsse he will have reprssonted it by its com-
ponents set out in full, or by a definlte refarence to
a preacading part of the treatlise., In a treatisse such as
this is w#e shall bs ripht in expecting that all the dstails
will have basn carsfully thourht out, sincs the editor
doubtless had to provide directions net only for the skill-
ed craftsman but alse ths novicse, I think , thersfors, wes
have no rircht to essay the identification of any of the
minor components in a recsirt until we are sure that we
have reocognised the refsrence to the rlass bass,
For example,thare will ba no difficulty in seein~ that
Sirsu and du ¥ 5 arsth o names of soms forms
of pglass,for wa are fortunate enough to know ths components
from sections 25,T and CC. But in several other receints
wa have no such cartain gnids to the word which indieates
the giass base, and yeot it is5 a first essential that it
should ba identified,

g ectionls The Simplest Asz yria n

¢1aze,

48 can bepin as the assyrian doss , with the simplest
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form of glaze, Ths components are [(Sect,25,8)

30 parts S an d

4% parts Al kK a1 i

5 pakts x* S tyrax-gum (1)
The first two ingredients give thae " simple alkaline glaze "
mentioned by Dillon{ ses Sect.q4,p.”), transparsnt,but
diffieult to work,and very fragile,but doubtless adeguate
as a simpls glaze on burnt brick., T am unable as yst to
offar a satisfactory explanation of the gum,but I sugrest
that its inclusion israrallsled by the charcoal (another
organic substancs) indicated as a componant in glass-making
(iloscoe.11,5F4 )} to prevent too great a proportion of sandiver
or scum . Compare also the old receipt in Berthelot,dlst.
ii, 29, Tor softening crystal,whers the crystal is to be
placed in alum wikh vinegmar for twenty days, taken out,
put in the juice( ¢ hy 1 o 5 )] of anapallis,suphorbia,stc.
and after the addition of mercury,it is to be mixed and
fired. In Dillon{121) an old receipt for softsning glass
gives as the nscessary inpgrsdients " fat worms and vins-
gar ",also organic substances,

It is not umtil the next section that we are intro-
$#uced o the copper shich will give this plazs 1ts en-
cellent and tfamous Wlue c¢olour. lMorsover, accordings to
Pranchet (94} tho plazed Beyrtian ceramics of thefVITIth
Dynasty have liks this a thin uncoloursd alkaline glazs.

In one other receipt in these texts s Styrax—gum
(six shakels,amounting to about 1/42 of the wholelis
1ncludadisect_gn,HL

L T e pp——

(1) Por this identification , see my aH 173F.
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This first frit cvorresponds fsirly siosely to that riven
by Blancourt(44)
200 1b8 of T 2 r 8 0 ,or of fine sand
130 1bs of Alkaldl
It will Le obsserved that in the Assyrian receipts ths
proportion of alkali ig Tar greater than that prescribed
in medern glass-making,probably because of the preater im-
purity of thsos Assyirian product.
with this discuszsion of ths materials of the Tirst frit
come3 the problsm, What was 1%t callad? As will be seen, the
headlng of the receipt in the Assyrien text indicates that
tho making of uknu 1bbu is given in detail. ire
we to supply these words in the break wrich reprssents the
lost name of' the Tirst frit in 1, 20,0r i1s 1t to be some-
thing else?
Uknu has iong besn identified with lapi3 lazuli(see
MA 8, v.) and wags nompared by Jensen(see Brockelmann.Lex,
8 , ¥.) with the Syriac qumn a ! a ,cyaneus. But not only
isuknu the actual stone,but it 1s aiso the blue orlour
as has heen accepted for some time(e,g.,Koldewey, @ .av, at
B abyl.,45,fF) 1.6, the pigment ultramarine obtained by
erinding the stone(gev Ses%, 32), Later still itg meaning
of blus frit was recognized by Si dney Smith(JRAS , 192F,
%9), It was speclally used f'or the beards of statues(HaB
e} %a z3ioni hkni =zaqgqnu (IVR,0,19-20)
" mit niederhargonden Lasuriarbenam Barte”,
In these glass—texts it will be noticed thet u k n a
in various shades iz given as the chief compound in the

groups which feirm the actual aAssyrian names of the differ-
ent glazes, Obvicusly, first of all, it will stend for the
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Famous blu? pliaze for whish the Babylonian artists sers so
wadl known,and dorbtless the translucent siibs of a fine +ur-
quoise tint ( 3" squars by 2" thick) in the Louvrg‘l'-..:-l;sra
knomn by this der-ription. But besidas the ultramirine ~o-
lour, uknii is used in comnound nates such as "red-
furple” (3r, 11770), "sapphire" (Br .11777), and others
Which are lost(see ioe%ion 25,11,73,74,75: -1.7" rives u k-
nid salmu,i,s "red-purplm",

(Takkla k p @ 1 Dbu 1is 1iterally ":lear 1 pis",
The adjective i D bu 1is also applied ta"cryst.x‘ffﬁ u § T
of which three kinds arc recowni=ed in these texts:—

\.\ ‘.r
(L) Du B

n , simply: from the fact that ths com—
ponenis of this as given in 3Ject, 25,Bi ,1.-’E:)'£ndir':te a
glass made with oride of #in(?) ws may infer that,or-
divarily , simple 4 u & Gt opaque glass,

(2)bu §@ 1bbu "eclear nrystal", which, by
its adjective a~ain accentuates ths differen<s in trans-
lucency between itsell and ordinary d4d u ;a. I'oreovear
this du 8T 41bbu 1s turned to onagque whits by
the addition of oxide of tin(?) (seect. 25,4,1,20).

(3) Du ; u argu,"~rean crystal" (sect, o8,

E 1. 4}
We may., I think, therefores accept "2lear, translucent" as
the meaning of 1 D b u,

It would, therefore, not apusar to be a satisfactory

solution of the problem if we supply uknu ibbu

(1) billon, 40,

(2) Duplicate of T,1,1°,
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in the pap in 1. %0, %e have to find a word for a simple
frit,and since onse of the most assential characteristics
ol u knu is its blue colour,ws can hardly ignors
this very definite characteristic, The probability is that
some word other than u k n u is lost from ths gap, and
that the u kna i bbby of .1, 135 is a genaral haad-
ing to the next few sections, 49 must cast about for ano-
thar word with which we may fill the gap,

Gonsider, therefore, the word ahussa, ahusa,

a4 h uwaz2u, shich ocours three timas,

Its first apnearanca, a8 nearly as 7o c¢an decide,isz in
the section following the making of copper oxide(copper
scale) very sarly in thase terts, Zere it 18 the only
comronent laft in 2 mutilated roceint for making =z u k u.

sw ki must be 2 glas. or gl .ze, .hat is left of the
instructions for moking it is very similar to othar gl .ss-
raca.tpt.é}},-'_-t is to be sotitled evenly batween the fire—
aperturss of the furnace(ef, ject. 75,F) : it is to bs ta—
ken out alter one day: it is again to De put dowm in the
furnace which has Dean idlowed to grow Guol., Flsevhere
(3ect, 25,1i,1.16) it will be seen tc form tho plass base
in the receipt for the putple of Cassius{ses .Ject, 14,b):
it is probablx the glass base in 3ect, 25,U, 1F and 23: 1in
gect 35, X .83, zu k u forms the main glass base, the
other components being only in srall quentdity,but in this
Tecelpt I am still doubtful about the actual product ,In

Sect, 25,J,72,i1 is used compounded with £t e r 3 i t u,

S e e s e

(1}, sect, 9%,p 34
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(the glaze containing copper oxide) whore it is in tho propor—
tion of B to 5, Evorything points to its being a glass and
probably a plain one.

But alhhuasasa is,as we have semn , ono of the corponants
of zuk{f,and prima faclioditis not unreascnabls
to start by suppgesting that it is a simple frit on which
gu kK is bagad, and 1T it 1s net the same as tha frit das-
doscribod in Soct ™ ,BB,'sand , alkall, and #styrax-gum )at all
events it will be ons very much 1likp it. PFor instance, it
appears to bs the only gl:s-s base in making what I balisvo
to be Avonturins (Sact.40)., It was composad of an unknown
quantity of $adaa [i}roba.blﬁr the gama as g ad 5:, forric
oxide (Sect.22) ,J0manaeof ahussa, .mana of
unwashad"sal%%%i mana of some form of arssnic . Since some form
of glass must bs indicated in oach raceipt in some way, it
will be sean that ahussea 1is tho only possibls rapro-
sontative, Finally , in ths thir d instance in which a h u -
s s a occurs, (Sset. 25,N),10 m anea of ah u(s)s,a, 6 and 10
man asf s8ome lost s ubstance ars the componants to mako
Ssiparri arhu "ar hyu -bronze",for which I surroest
bronzs onamol,or inlay, such as is Tfound in soma of tha bronza

bulls in tho British Musoum.

e - T

(1) %aasz may porhaps ta tha same as Yadanu 5

i

or connected thorewith(sSws Sect.41,ff.3. "Salt', mi 1 'u

¥

probably saltpetpo,
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The root of ahu 2z zu anpears to ba the same a that
of the well-knom 4issyrian wu h hu zu used to describo
ovarlaid bowls (Del, iiwWB,43), ‘

wa shall, t.urefors, probably be risht in seeing in

ahussa a simple glaze which helps to make ~lass and
éenamel,and we may perhaps see 1ln .t the corrsct restoration
for Sect ., 72~,B,1,20, and if so, 11ts components will be
sand, alkali, and - st ra¥—punm.

Setcttiaen 14 The Assyrim glasa, 51 T su and

e . -

¥ -
Dua gnu

The next considerations are the different forms of glass.
Simple glass appears to have boen oalled s i r s u (less
probably b u 38 u,which is a possible rﬁadin_ﬁ} (1)

31rsu is aomposed of

A0 parts Janad
150 parts  4lkali of salicornia
5 parts mi 1 'u - salt(petre)

2 parts - odhalk
-3ect. 25, CC

% Special form of 3 i r sua 1is defined by the adjeotive
natku,which I take to mean literally "melting",i.e,,
glass for fusine or melting with others;

? parts Sand(?)

1" parts alkali of sallcomia

? parts mi 1 ' u- salt(petre)

5 parts chalk
—'gﬂﬂt. EF,P

(1) I hardly venture to sugrest that there might be some
1“111%]03:1&11 cennection between 8 1 r su and the Syr,
élr "'tha "glass" .Yet the letter R has a peculiar
way in Semitic of disappearing in the neighbourhoc: of
a sibilant,i. e,, in the Syr. kX ur sy a "chair", | |ss,
kus su;: el , the Hebrew g'phard®a" and the Arabic

- _‘."d-..
L'J-
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In this szgcond text the simploe pslass s 1 r gu 1=
slaborated by the attribute ewhicnh  tite to be fromn a -
- ;k u the E;ab."‘IJI_J; "melt , Tuso", and ,a3 I Su-~ested
abova,may mean a glass used in makin- compounds, +ctually
this section in which it occurs is followed immediatoly bv
a recoipt for making 8 i pru " sapphirs "(gect. 32,4),
nd 81 rgn is one of the ingredients, In this receipt
(P} thera are instrucgions which rrobably 1lndicate that
the "metal" 1is to bs poured into water, and perhaps we
may find a parailel to this in Blancourt's instructions
for makineg o vary hite slsar crystal(57). He recommends
taking some crystal frit from his vi th chonter,and add-
ing 1little by littls somo mancanese. Than thepot 1s to be
taken out whon the metal 1s melted,and is to be put into
a great earthen vessel full of cold water:then put again
into a clean pot ,meltad agaln,and cast into the sater again,
this being repeated until the crystal is separated Trom
"all this sort of salt",and finally it is to be left in
the rot in the oven for five or six days to boil.

w8 cun leave s 1 r su as jdantified as a simnlae
glass, but tefors discussing d u : u 1t will be :ll to
setile the evact meesninz of m i 1 ' u, 1ionz comparadland
that riphtly) fo the Keb, "*uLJﬁ "salt",

(Tek) m 1 1™, (7ak) mi 1'. oW s u , (== the white),
(Pak} mi i 'm & almu (= the black) occur in the same
pra;;:;iptiun (232 97,4,8): (pak)m 1 1' v iRilmale) (gect, 25,
B,1, 9%ex,o4Ys imak) m 1 1fw 3 almu U5 u 5aL"black
m i l'vn maie aud f'emala" (put=z.ATSL,K4Avi,R2, 17R), The
Simpie m i 1'uy is dasscribed in thesa glass-teXis as m & -

3 at "washed"({3ec¢t.25,35,1.10) and 1 a me 51 ta "un-

washed" (an,1. 4).
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No« the ordinsry word for "selt" in Assyrian i t ab 1w

fa T SR ) |

tin which meai i preserved, ef, ry:"hsports of the .agiciang”
a + | < - - = ]

44 wpid 1 s j

41,4’:':4_]- }l.'..il 11 3 t.!‘lEI]‘."'I'EIfDl"EI, Til s Lﬂrractlh, cﬂpkﬁ:;_ﬂf_f,l 'L"ﬂi'L-JJ,)-

gically to ﬁk}h,vmui_n apmear to bz a kind of salt disilnci

From .t & b t u ! and wa ray provisionally accspt it as "salt

] :
potrs",a chemical which aprsss vsry well with ahat is wented

as wa saw in Sect. 4, saltpatrs is ons of tha dacolourisirg a

1j
genis fop 1lims glnssf At tha same tims this identification
cannot be considersd certainfl}
in assyrian :edicine we find a black and 2 whitem 1 1 'u
prascribeds’ -

&, kil'u,simply(about 12 tt, ), ext. (97,4,9}: terplos{97,4,26)
(aup,,CT. kxx111,44, 5-5): eyss(£5,;2,8,%):for & blowi:}(77,1,

ﬁE,l,:iv,ﬁ;ﬁE,?,l}*
5, kil'u pisE,"white mil'u",(ebout 6 tt.),0xt, (87,4,93 , tem-

plesfih_ﬂﬁ]:rﬂbfﬁﬁ,ﬁ,ﬁ):ayesflﬁ,EjFﬁ. Lnt.,csﬂstiwatiﬂﬂf?},

{I;DJ‘EJ 1-9-':11.
¢. kil'u salmu,"black mil'u", (about 13 tt,)ext, (94,2,41,19. 3

Cha
- e

97,4,9: )scorpion stinc(91,1,r.7}:syes(15,6,12, elone; 16,3, B

i

[#F]

19,6, 12and14 ) ears (3¢, 1,18). Int.,drink(3¢,6,9:59,1, 26; 01
10). Uncertain use,8¢,1,18,
El?l have translated m i 1'u hsrsin as ”Saltfpatrajf Ainsworth
A, 118lsays that thers is an abundant affiorsscencs of nitre
with carbonats of Soda and sulphate of Soda In ..esopotamia,
and that the alluvial scil is in parts irpregnated with nitre.
sccording to u8,xxiv,93,saltpetrs %s founé on ths surface in
Peorsia and arabla,Pliny (Nk,¥xxi,46)says that s substence call-
ed "halmyraz" was foung in :edia., It has, however, bsen Sug~
gested to me that asinsworth possibly mistook the natron carbo-
nata of soda for niirs,
vha aifficulty of identifying any aricient salt is well knoun,
A5 roefar(l45)says, ths epithets red,yellow, gray,blue, applisd
to the alkalins salls shew thair impurity . Frovsrly, carbo-
nate of scda appears to havs bsesn call sdn a t r o n{ib.58);
nitron was sometimas carbonate of potash,mors rarsly
nitre, (azotate of potash),end finally the soda of cnmmarcaiih.l
148). 411"y must surely be dlstinet from n i t 1 ru (BoFr. 604
For tha colours, of, 15,38 1; ;
Borax,.which might be a possible jdsntification'esp, from

ths medical .essrplesloccurs near Qrmiafﬁ.éqli, gnd is a chemi-

cal of great use in making gl aze\Binns, 6
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Accaptins m 41 1 ' u as probably saltpetres, we cmn
roon to 4 u LBy -

.8 We sa4 abcse ,thers sppear to be thres kinds (p,
P5)1simple, " clear' (1ike u k n i1),and "green",

|
simple 4 u sSu is made of

50 parts Sand 3
120parts alkali of zalicornia
& partsm i 1 'u-salt(petrs)
1/2 nart Chalk
3 parts oxide of tin(?)

3/10 part 1 w 1 u (probably oyster or pearifiﬁ‘

=5ect. 25, T

Hore arain we have the usual components of glass to maks *
d u EE ; Which will be seen in 3ect.?1 to be ons of the
Si¥ chief materials from whi<h seal-—nylinders were mads,
The other five materials are:— Dblack(haematite),Sect,41:
blue(lapis la=uli),sect,32: whits(araponite,ete, ), Sect,35:
grasn (serpentine ),.ect.35:red(jasner), sect,.33, The remain.
ing material , which we sSee here clearly was a name for a
form of glass,must obviously have been originally the
word Tor ::-rar :;,;t:al,a material from which seal-cylinders were
made (Sect,.3 :Ti'l:.

The difference between 4 u ia -glass and s irsu
—~glass appears to bs that tho former was made with one part
more salt{pétra},l.lz- parts less of chalk, and additionally,
% parts of t u 8 k w,which I suggest may be oxide of tin,

and3z/10 part of pearl or oyster —shell.{*’-}

i
0

{1)Boson must , think, be held to be wrong in his identi-
fication "c 1 s o0 11 t o "(Bortgny). -7 dombt 1F schallls

supgesticn'une agate chalcddnine" (RA 1918,120) 1s better,

-

(2) virollsaud's sugrestion, the arabic ;L'tj) (Bab.111,222)
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18 was pointed out in Sect.s, oxide of tin
18 one of the agents which produce an opague white,and
this cheminael 1s actually found in the Assyrisn glazs,
But oxide of zne alsc Torms vhite,but less opague, and
sgrsenic is used with antimony( sos Sect.z), and we mipht
perhaps mention bLone-ash (Andras, =2).but this latier ==
the bone -phosphate to make milk-glass. and it will pro-
bably not coincide in tho Aasyrian receipt for rclouring
glass red with t u 8 k u.

The most probable solution at first sight sesms to be
oxide of tin.It was used in assyria for a yellow glaze
ng far back as the #iiith century(ses Sect.s}: it was
to be obtained from the Qara Dagh,less than three hundred
miles crowfly from Nineveh(see 3ect,2g), Tin appears in
the assyrian alloys of copper csriainiy in the VIIIth
cent, (Bartheict, €oll.,220).

It i3 a solution which at loast sugprests a possible
explanation for the ne¥i rsesipt(ib, 1.13, actualiy the
rracoding one in ths text), vhers directions are glven
for making “opague sSandu--stone ("red-store, jaspsr,
or Similar):

350 parts clear crystal-elass
one ond a half parts t u 8 k 1

In othar words ,one half part more € w 5 k ¥ added to
the ingradisnts ferionague elabaster® will produce some
kind of rad.

Now, accordine tc EBimns{ses Ssct.s) cxide of tin
nes a way of tngeines -namel pink, If this =zolour <oln-—
?1{‘.@5{&1: 1east,in this instance) sufficiently nearly %o
the tini drmanded Hy the words "opaque S an d u - stone",
thers 1is tha greatest probabilitv that we are correct in
our identificaticn of ¢t ua 8 k & with oxide of tin, Cer-

tainiy T havs been unavls 1o Find anything slse which
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appears to fi1t so well.

With this theory, that t u 8 k @ == oxide of tin,we
Can proceed to & third example of its use in glass,in a
composition which apnesrs to be a very close forerunner
of the Purple of (Oazsius, This recelpt eppears to be for
producing artificial pink ooral.rather than rublies, and
runs as followa:

gootilieon 14,B, Ths pPurpl>» of Cassluas
i

The componients for making wha t I think must bLe meant
for artificial pink or red usoral are

7200 parts zu k 9 - glass ( p.24}
332 wparts tuw 8 k u (oxide of tlny,sect, 14a)
o0 parts a b a r u (antimony)

-~ partsm i1 1 tu - salt(petre,p. 27)

1 part Eold{n

“Wow—-the-introauction of this component "gold" at oncc
.1aa.-:1& us toc suspect that we have here the protogype of

the Purple of Casgius, The only one of its components
which ws havo not yet discussed 15. sbaru,a well-
Imown problem, for ‘whlda lead, Win; magnesite,and
antimony havs bosm -m;;,:;aﬁi:éﬁ, I propose Yo discass this

at the znd of this section, and meenwhile we Can conalder
the gusstion wmhother this really is a recelpt for the
Purpis of (Qassius, .

(1) I order that T may not mislead those who ave not
con el form sScholers,I siould like to draw their atten-
tion to the Ybro-k¥ in the latter haif of the sign used
for gold inm this recelpi, The Tirat half of the sign
only remains,but this is enough for us to Bay with Ccer-
talnty that it is sither *gold" ,or, thel only other
possibility,"silver”,end the context will a2llow us to

ignors this lalier possibility,
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It is proper here, I think, to gquote Roscos (ii,«rs)! an
this subject:
"The older cthemists were acguainted with the fact that

EltA ms

.glass could be coloured a Tuly = red tint by meens of varile

gold scmpounds,. .. General attention was drawm to thi=zsubiect
in the 17th century ,after the discovery of theP urpl e
o £f Cassius ,obtained as a dark-red powder by mixing
the chlorides of gold and tin®,

gn p, §0R he says:-

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

~jectythoush his son of the same name pudblished a pamphlet
‘1n1ﬁ9ﬁ.... In the previous year,however , a HesSsian mining
official Orschal published a paper,., He declared that he
had learned the process fromCasslius and that it Consisted

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

stannous chloride to a solution of ferric chiorids un-
til the yellow colour is changed to aipale green,and then
to precipitate the pold solution with this mixturs, Ths
preciplitate contains tin oxide in varying gquantities,and
some chemists have Euppﬁsaﬂ that the compound is a gold
Stannate,but this view 1s contradicted by ths fact that
when thpurpls of Cassius is dried and then triturated,
the powder assumes a metallis lustre and on heating

does not eVolve oXygen,; On the other hand it is found
that the freshly precipitated and moist pigment is so-
luble in ammenia forming a purple-coloured liquid

which deposits gold whan 1t 1$_axpasad té light or is

heated: the excess of ammonia can also be removed by
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dialysis 1BL;;;;HZ_E;I;;;;;I-;;{;;icn of gold and stannic
okide..,, Foissarnr has obtained it (a similar colour) by the
iatillation in air of an alloy of gold and tin ,when the
-in burns to tin oxide and purple of Cassius is deposited
in the cooler parts of the tubs, This chemist has also ob-
tained similar purple substances by distilling pold with
alumina ;magnesia, zirconia,silica,lims,or other oxides,
and concludas that purple of Cassius is a lake of tin ox-
ide coloured by very finely divided pgold"

Again, returning to p.sro.:

"on the addition of purple of Cassius or of geld chlo-
ride to a melt of glass,the latter remains perfectly co-
lourless when quickly =onl 3 but when rehsated to ths
point at which it bescomes soft,the whole mass attains a
ruby-red ¢olour, by the addition of tin or silver com-
peunds, a variety of tints between a rose-red colour .and-
red. -purpla colour can be gbtained,., The amount of gold
contained in ruby glass isvery small,amounting to from
0.05 o 0.08 7M.

This 1last proportion is given in Pellatt(30) as 3/20,000
of- gold giving rose—coloul, IMmy eatimata-of thek-1i 6 al
is correct (aAddenda) ,as sixty to the shekel,the pssyrian
proportion works out at about 1 in 32=0 or ,014.%

H @ re ,then, prssumably we have in our Assyrian
text a receipt such as will give a ruby colour to glass,
whereby rubies may pe Imitated. But as far as we know, the
Assyrlans did not know the ruby, nor did the Epyptians(Mas-
pero, g, Arch, ,240). #e must therefore seek some other red-
dish " stone" reparded as valuable ,and sirilar in appear-
ance to the ruby.

Now the altsrnative sugrestionfor the Ruby in the
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0.T. is "coral® Can we apply this here?

1t will be observaed that at tho ond of this roceipt(al~
wey s presuming that thero is no division lins whers [ have
Sugmested such a possibility) the nams of the god of the
Sea and Tidal Swamps of the Persian gulf, 5a, 18 mentioned
in the 1line pr~cading that contailing the remains of ths
namne of th-a'hs*.mna“ﬁhich is being imitated, This will be
tha first point which suggests the connaction of the Sea
with our "stone",

Next, the traces of the "stone"-name are .,,.ri—-s, For
this I suggest b ah -r 1 - & , comparing CT,.XIV, 15,5 end
17,6

v

(tak )b a~a h-r i-e == ftﬂl‘-’}{l_.-"'.i'-'.I_iUE.l.E:s.SIR{”

== (tak) mu - §al~-tu

ffowb ahr 8 s+ a5 I think Boson recognised(It 416),1s
an eXtraordinary form for a word in a grammatical list to
assume, and the explanation probably is that it is foreisn,
Boson has very reasonably suggested a comparison with the
Bthiopiec D ahr ei ,and the Arabic b ah r I,1it, "of
the sea",and so "pearl”, While agreeing with him in his
nhileolopical comparison,] supras*® that this "siona of tha
sea" should e "coral " rather than "pearl",

(tak) EAR HUM,BA, EIE mast have some definite point of
similarity with the plant of the same name{ad{ 272) which
appears to be called "Yellow(green) Ring of the Fleld",
"40lf-bond", and to be used for tooth-ache, If the resem-
blance be that its fruit or berries are like coral, we may

probably seek its identifieation in the W¥ithania somnifera,

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

me By a posyl prisst,and were to bs used in fumignkion
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against tocthschs, This plant gro.s ir, Itha Kurdish Hills,

(ve) D ah r & is , I think, not found in 1ists of spoil
or booty for the good reason ,if it be coral, the source
{the persian guifl;Sect,28) had been in Babyloniean hands for
thousands of years, and alse, it might ©Te added , the val-
ue of coral 1s not very great, Pliny(NE XXXII,11} glves its
provenanca ag the Persien gulf,where 1t was known by the
nane of "1 a ¢ o ", Like the Assyrians he compares ii io s
red berry{ths cultivated commel) ., The modern Arab is as
fond of it as an umulat as ,according to pliny, the Indl
ans were,

The Tact that Coral came from the Persian gulf would
account for 1ts borrcwed Arabic nams, de can compars tho
Assyrian (tak) a1 g ami g, which has ,I balieve , no
connection with the Hebrew a1l gab i g "hail (Hommel,
sum, Lesest.,123,n,1), but is the arabic.wes "amathyst"
with the Arabic artiéle attached, I need hardly adé that the
the a l as the Arabic article had long been recoenizod in
alpgabi &

(5ak}m w &5 al tu 15 curious here, It is ths equi-
valent(also on the same tablet,or, XIV, 13) for ftﬂk}g o
fiai tum "blue vitriol" (Sect,®9), It may well Da an en-
tirely dirfarenit word ,

To sun up this receipt,whiich I sugsest is the Purple
of Qassius;- |

_Ifl]. It i5 a receipt prescribing a colouring agent
consisting of about 0,014fof pgold, 4 % of oxide of

tin (7),28 % antimony and some saltOetre). -Even'irl the
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modarn way of making ruby paste antimony is includad. "Topaz

is formad by adding to 1000 parts of strass, 40 parts of an-

*]

timony-glass(a fusod and imperfectly oxidised sulphidse of an-
timony) and 1 part of purple of Cassius, Ruby is obtainod
from the ingradients of ths topaz mixtur: by fusing 1 part of
this with 8 parts of strass and allowing ths fusaed mass to
regmain at tha temperatura of ths furnacs for thirty hours"

(Roscoo,11591,5801),

(2), Tha comparisen with b a b r a(== Arab, "of ths sia"}

L
-

da, thy rpod of thi swa, and probably cortain barri-s, add proat
o= A

. )
wylght to tho viuw that tho glass is 1iks rad coral.

e e S S e W -

(1) & nots on abarau should bu addad hars, It was i-
dontifisd by Cpport with antimony or tin(sss Mp @), his ovi-
doncs boing an inscription of Sarpon wharain it was statod that
tho king had dodicatsd svaen tﬂb&h}ﬂ,ﬂr rold, silv.r,eoppor,
1aad, a b aru s lapis,and IS5, 5IR.GAL rospactivaly, Four
of thiass tablots actually survivas,tho pold, silvor,coppor, and
one of a substanca which was susposctad of boinpg antimony, But
Bartholot's analysis( of tha facts, aCt:r the tablat hid ban
ro-axaminid(coLL.219) showod that th- substancs was neot anti-
mony, but magnssito; "shining, whito, opaqus, compact, hard,
cut,and polisghid.,.not a slivsr of cantral matal in ths thick-
ﬂﬂﬁﬂ...[gut}"ﬂurbﬂnltu of magnasia,pura and erystallis:A"...
“cartainly tracss of silica", A b aru was thon idontifiod
with magnosita.

But magnaesits hers as alsaswhors is suraly ths whito rock
(commonly chalk-likal(Rutley,16%5),and thorsfors I sugpst that
this is not ths aquivalont of a b a ru , but of CIS, 3IR.

GAL, thio usual word for alabastar (5act, 30),and that tha a-
b aru tabl.;t is5 not in eaxistancoe. feahiY, <

Abaru was long aro comparad to tha Syriac ab bar a
somy matal,lsad, and tho Arab, 41-abnr,cﬂllyriumflﬁ.13?==nﬂti-
mony,which is the smse dormand.ad for LIS.M. BAR , soma form
of a D aru ussd particularly for the ayaes irn madical
toxts(Prsk, 1924, 15),

Molsanor(Roalloxicon, ad, hart, 197) quotss Thursau-Danein (71
1907,142) as showing that in Sumorian timas antimony was added
to coppar to mako an alloylef.also tha vasa rada from puro anti-
mony,Esrthslot, Compts randus, 1887, 104, 265 quotad, Rosco»ii, 964 )
The alloy mentionad is ,I prosums, tha sam: as that which_
1s daseribed in Earpor, Lﬂt§ur$,4ﬁﬁ,7ft.= h i B Lem s 1
3 Tant . AR 5 Elgin ori 452 kaspi,

Tiplath Piloser took a b aru from Kalatialy,39),which
ig only 50 milas S.W, of Keban Fadon, whara a sulphida of anti-
mony and tin is found.

for anothor rocolpt containing abarua cf,sSat.25,U.
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e m e pm = s ma e Ew

Section 14,0, Doos t u s k w. == tutia, cadmia?

Ll e i T T —————

In tho works of tho alchomists of tho lliddlo Aros will
ba found thu nams of amoetal , tu t i a,(in Pranch, t u -
¢ i a ) wnich has Pocomo in modprn times tu t t y. This
word ruplacod tho ¢ adm i a of tho ancionts ( Berthelot,
Coll,, 241),which had sovoral meanings: it was tho oro by
which coppaear gorld B e o0l oured
ypllow (Diose,,and Pliny,Rioscooii,s42) , and accord-
ing to Borthelot(ib,26) it was en impure o x1id e
g T zinec,ml xad with oXlde of ¢op-
per,nay &voen wilith oxide pf 1aad,
an d o X idea o F an timony, earseni—
ous acid,ete, Ibn Boithar (No,437) says that t u -
t1 a,like cadmia, is found in furnacos where copner is -
moltud, and that thero are throe kinds. To go back further,
I may quoto Roscoe(ii, £42) on cadmia:! "Aristotle,in tho
fourth century B,C.,menticns the proparation of brass un-
dor the namo of Mossinoecian coppar,which he describes as
being bright and light-coloursd,not produced by tho addis
tion of tin,but by its having besn melted with a puoculiar

sarth found on the shores of the Bjack Sea", ....

1.,
"The same word is also used ...( Py Pliny ) to desinate
the sublimate, consisting of lmpure oxide of zine found 1in

the brass-foundews' furnaces”.

Now our problam 1is thorefora two—fold @ can T W shu

be reconciled philologically to tu t 1 8, and can t u

ia bo made to represent or include at sny pericd of 1ts
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usa our oxide of tin,with whj..c-h.wé have identifisd t u 5 -
ku ?

It 1s a quastionwhich cannot be answersd dafinitely.
Tu tila is a strange word appearing in arabic none can t
tell whence,and it gould bs Jithin the buunds of pussibili-
ty that the word had suffersd in being, let us assume, bor-
rowed by merchants or chemists ‘rom the issyrian t u s k u,
Moreover cartain parallels uan.hm addused for such wva
ries: 3 and K, for instance, Decome iranspcsed iu the
Arabie form of jplexander, I sk and e r ¢ and E with ]
merzas Into & as in the aissyrlan h a Eri ura,bbe-
coming the s¥riach a zuar o "apple", oOf E inte Milt
would not be necessary to quote exXamples, of X from 5%
(gresk from persian) under the influencs of anothar %, o
dan find an eXample in K h Ssh y ar 8 h a ,XerXes,
It is claar that S and K or E and i may play strange
tricks,

tn the other hand %t i n 1s not reckoned as one of the
possible equivalents for t u t+ 4 a , Yot it must not be for-
gotten that the sarlier classical chemists wepe prons to
confuse all white metals: cof, Berthelot, (0oll,.,230}:

" Tout métal ot alliag. rouge ou jsune , alterable aun
Tou, Elaypalait'ﬂﬂhkziﬁ cu aes @ tout métal ou alliage

blanc . fusible ou altérable au fsu,s'appelait a l'origine
plmb, j-lus tard on distingua deux variétés; le plomb noir,
qui comprenait notro plomb et , 1"us raremeny ,notre
ar:timoine,etc. : et le plomb blanc,qui romprenait notks
xéataa.n et certaines alliages de plomb et . A'argent " |
Frenchat (98) says much +the same thing,

Thers is an interesting Idetail quoted by Fergusson
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( Palaces, 169) from a Persian autior , concerning the groat
hall of .lorXes uat pPersepolis:-

" A persian anthor gquoting a mors ancient one says ' it is
related that in ancient times persons ascended to the sum-
mits of these columns,now fallen, and took earth and olay
therafrom, wvhich thsy crushed,ané¢ found amongst 1t Indian
tutty, useful as a medicine for the eyes"".

Prosumably this tutty came from the ancient glaze, and
the story will then Torm a small piece of additional svidsence
that the word t u E kK a.,, already mention-d as usod in an
eye—salve,may really be the same word as t u s k u, and” Bo
— assuming the possibility that t u dx a .. Treprasants
the zine of sys—salves, but equivalent to t u s k u,oxids
of tin—- perhaps add a littls welght to the suggested ety-
molagy for t u ¢t 1 a .,

Lastly we find a noun used in eonjunction with t u s k @, °
ik $u [sect, 25,Rand T ,vi, 2 and 11}, whish I taks %o
be the Syriac g'y ag'tha lotio. The washing of pom-
pholyx (an ifipure form of the oXide of zinc )} is described
in Diosc.,V,lxxxv, and a chapter is glven to it in Zosimus
(Berthelot, toll,, 201),

To sum wupt: we may . I t hink, reascnavlyconslder
that oxi1ide of tin produces ths results for

which t u s ¥k u is prescribed,at least, in sufficient mea-
sure for us to accept ths identification as plausible, 2

a5 tin was within fairly easy reach uf Nineveh, and as

tin appears to have been used 1in gla%es as early as the
XIIIth century,there is nothing improbable in our identifis,
cation, Moreover, it must not be overlooked that we have as

yet no- satisfactory word for "tin" in assyrian,
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whethor there is any stymological connection batwszen + u s-.

kKu and tutia 1is uncertain but the rs is no 1littlas
attractivensss about the suggestion,

(sect, 14, continuad)

et T el | —

To eontinmue with the Assyrian glass.

The next kind of d u s o is that described as "presn'
Seut, 25,5 (a repetition of pl, §,qiv, 1,ff,) ,the passapge
in which the receipt is given, contains no mention of a
glass base to which the colouring agent is to be added,but
it begins with the remains of a single character which is al-
most certainly the "aitto" sign, such asz is common at the
baginning of medical receipts,whensver a repetition of ths
initial clause of a preceding medical prescription 1s in-.
tended. Here 1t must refer to the praeceding receipt ror
some form of 4 u X i,

The somponants for making "green d u & W' (erystal) are
as follow:=—

{("as befora" )

Add Arsenic

Put 1n a mould, fire for seven days, take out
af ter ten days

Add 3600 parts of iren rust(?)

1 part washed m i 1'u - salt(petrs)
some washings of oxide of tin(?)

1 part rhalk
1 part alkall

¢rush, sift, mix, and fire again,
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Baoeti1len 15. AY &8 anlilc

In t.hé above roceipt I take the first ingredient (hither-
to unidentified) to be arsenic in some form for the follow-
ing reasons;

In dlirc assing this minseral {'i:.a.k'.i ;IE-GFG‘GE s Wo muat
also consider alongside it another which from its apparent
similarity must be connected with 1t. This is (tak) as.

HAR or (tak)AS.HAR ,with which I identified arsenic in some
form(pRSM 1924,24), we can now go agood deal further,

Let me premise by putting forward and augmenting thas ar-
guments given thers:

Consider the followling

SIM.BI == e 1 1u (Br, 5179)

EIH.EL}H = 8 gu (Br. 5180)

EI!'.-'I.HI.ZI.Dﬂ== egu,amam@u, guhlnu (Br,

5181, 5182: SAI 13548)

Em.BI,zImA.SIG.SIEj: AS.HAR (CT.XIVit,P,obv, 14}

& 1v.BI, 7. I6I.TARNU =="o g U for colourins ths eye"

==ugE Ea Bki-
(2)

IMSIG,SIG _ o g w (CT.XIV,8,obv, 1)
¥
EIH.BI.GU%H: = 1aru, 31pu(Br, s187,5188)
v Ay 7 -~
EIH.E.GESI{IH== laru,gipu,uamatu

(BR. 5198-5200) and probably & i n du
hurasuon 0T,XIV,8,8, the gﬂ. tu
being a gloss(see SAI 3564)

16, SIM.GUSKIN = SIpu,§indai hurasilsar
6297 )

(1) "Yellow e gu ",

v v
(2)*Yellow sarth". OF,IM.GUSKIN and IM.GUSLIN, 31G(Schell,
RA,1921,64).
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e
3

v =
IM.GUSIIN == s, 1 - 3ar panl; EKEaln

(Br, B4A7, SAT 6352)

¥ - W
IM, SIM.TK.JS == 1 6ru, sindi ni,,,(SAL 626)

Guhlu was rightly identified by Zimmern (see MA 215
with k o h 1 "eye-paint®,

§IMbEI_Eu;EJE "eold paint" etc,, I identified with or--
piment, auri pigmentum, the yellow trisulphlde of arsenic
(PRSM 1924,24)., I took EIH.BI.SIG.SIﬁ by analogy to have
been read S5 indu ar qu "yel low paint", and thus, (in
spite of a small difficulty) to be the origin, by a"mer.
chants sarbling”, of sandar a k a8, Sandarach’® The
difficulty was that sandarach is rather the orange sulphide
of ar<anic than the paler orpiment: but such a confusion 1is
guit e probable, sandrachos , according to some , ¢avars both
the red and yellow forms of arsenic(Berthelot,Hist,ii,120),
lioreover ,it will be noticed that both ¥I3,BI,GUSIN and
QIH.BI. 8lg.85Ig == 1 & r u and E - pu, so that sven
in assyria such a confusion may have ocourrad,

(pak ) As.uﬁﬁtl}in its close < mnection to the above list
I took to be some form of arsenie,but one slightly difBszunt
from EIE.BI,GUEﬁIH ;8ince both these drugs ars used sido by
side in AM 12.8,6, On the preceding page it #ill be seen
to be defined (in the form is.LAR ) as=="Eellow o g u",

» (=)
e g u Dheing the synonyr of g uh 1 u "kohl!

v
(1) Ther » can be no doubt that this is ths same as (tak) Ad,

LAR® the rformer oceurs in ik 10 times, the latter 6trmes,
(2) Sargon (VIITth cent,) took SIM.BI,ZI,DA from near the town

of Kinaki, and Tukulti-Ninurta took it from Hindaini (BoFr.46,41
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gxactly parallel +to IM.51G.SIG "yeblow earth’ 1s ths Syr.
Txove) tdw"sarth of gold"== arsenic, The Syr, ¥3. in Ber-

thelot(11,15) gives "a reference to "the earth of Armenia
which is vary yellow: it 1s the golden arsenic”,

The madical toexts bear out the theory of its baing

arsenic, f‘ta.k]:f.;.i_u_:m Tainr used chiafly for syesises my
Article, Frnok, ldc4a, 25).

working on the base, therefore, that 'f‘t.a.k:lp:.%,';i,m is a
Form of arsenic, we can follow up this idea 1n sesking
a meaning fo» (tak) aS.ga.c8 , which would appear to

5 built up on the same baze A%,

(tak) A%.GE.GZ may be written with its first sign V-
or ?f% , and the form (tak) %‘:'iis the same word, as
Thurean-Dancin shewsd (A, 1921,134), Thers is therefore no
no doubt about the pronurciation ?-: A third drup
gecurs as (tak) --TUE.&E.E-‘LG_?}.

If we take the Dbase 11!:: a8 the Tfoundation of these
tio words A%.EAR and i} .GE.G3 , the Pirst ons of which we
presume to be a form of arsenic. we shall find an amusing
eanfirmation of our theory in aissyrian Potany. In ik 268
I identified the plant fuJAE ag. ‘s gu| s o et ida
on several grounds which appeared te me ® be satisfactory,
+hat connection 18 there betwsan a s a [ 0 e tid a
and arseni¢”

HAlk == & § @ n u "smoll" (Br.8%34) so that with this
idea of"smell” (tak) 4%.LAR  gives the idea of being"the
mineral smelling of a s a foetida', 1, e,, a no-
toriously evil-smelling plant, known for this rsason as
alliaceous from 1ts garlic=like smell or taste, Now

this garlic smell is axactly one of tha tests of compounds
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f arsonic: "Arsenic wuompounds, when heated or chareoal give
a white ancrustation far from ths assay,and at the samas tims
fumos having a garlic odour are smitted" {Rutley,284). This
applies to native arsenic , realgar, and orpimant. nanhava
thus a mutual cenfirmation of the twoe jcéontifications, asa
foatida and arsenic,

To dofine (A%.GH.GE a little mors closely:
GE == a4 & k ul(SAI 4520) "crmsh" ¢ § abaru (Br. 632¢)
"break" , sn that perhaps we may seo in the word (tak ) AS.CR.
GE some powdarad form of arsenie, It is usad in Al about
10 times: for t emp 1 & = fEU.HU.ftaR]AE.GE.GE 1.2, ,nowdor
of arsenic ,10.1,8: ¢f.SN 1i,r2 arsenic for templas): for
syas(85,2,7: ~f, SM ii,94,arsenic for syss) : for sars (33,
1,26 : 37,9,r.4,R:) ,othsr occurrencas,?,l,r.1i 6: 22,2,9 1
20, 4,r.6 :46,1,25: 47,3,31),

ftzK}EUQ.AE.GS-GE, 1it. "marcow uf arseniu", would appear
to ba pold -pcwdar ;probably as a paste,for 1t is usac
for radacorating a crown of alsbaster( ses Lanpdon,Keubalb,
Kosnigsinschr.,270,36), so that it would again ssem that
(tak)a%.62.62 18 soms kind of cppiment in powdsr, which
is mads into a pasts for painting,which is callad (tak)
MUK, AS.G3.G3 . It is possibly tha Syrize n ar'th3id
"naste of arsenic", In the form ftak}HHﬂ.nE.Cﬂ.G? d 1-
g i-1 i "arsenical pasts for tho sight",collyrium, it
was brought as booty by Sargon from Babylon(oppert and
yenant, La G2s. Inscr. ds Khors,,1.142) . (Tak) MUH. A3,
Gd.G& ovecurs Ak 7,1,1,E.Dut prubably not as a msdicamsnt,

A 1um§ of auripigmentum was found at zinjirli (V. Lusch-

an, Ausgrab,.,261,quotsd by ksissner, in Fbart, Reallsxicon

278 )

In our prosant text for ths making of prasn glass (tak)
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-7 Marssnic " as ons of tho compomonts, In Sact. 25,
AAs Wa £ind  IM.31G.31¢ "yellow surth” (iL.e., arsenic) addad
in the wokins of aventurine, actually 1 % of arsenic i3 usod

in the making of crown glass{psllatt,44),

¥ T
Sention 18, Barummuif)y Iron Rust (L

tho word b a~rum {f)=-m w(?) is thoc nort problom,
Rum is fairly cortain : mu 4is possible, This word obvicus-
ly ropressnts tho chomical addition which id to turn thas
~lags rroon. or { owin~ to ths unfortunito inability of tha
samita to distine-uish between rrsan and yellowd, possibly
yallow. l.aro ,howa. i, whom we romember the popularity of
graen rlass in anciant timas, the probability is that it is

irraaa,

Kow tiue usual agent Tor making glass graon appoars to have
bssn ~.pper. but hersa ws have no indication of this, Parrous
0xide, howevoer,was another agant for the same purpnsafﬁﬂscan,
ii 591) sna we might perhaps see the sSyriac root Sl Lo

corrosit, in b a- r u m{?)-m u(?) with a meaningz(i suggsst)

" pust Inortunately all our proemisses aro so doubtful that

we cannot arriva at any definlte conclusion,

Berntionld Summary of thoe Precasding

e T R R ]

#e may thus summarizo the precading ldentifiecations,

Firsc Frit was callad A hu s s u,

o T G oo omm e meree an e e e - B——

_i1). or , poweli(22):"Ferric oxide when oxposed to hsat has a
tendeney to part with oxygon and bscamse forrous oxido., Moetallice
iron.mixed with the ingredients of glass,combines with oxygsen
to form the fprrous or the magnetic oxids", Roscow,1i,1223; Zdys
Prashly formed rust usually contains considerabls quantitios -
of Terrous hydroxide and carbonata,

i
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Tho Simp1J ; form of glass appears to havoe Dagn calload
s1rsa, wmdthis 7Tpaws to have Duah usid in a spacial
form, sirsu n a1t ku,"elting(?) rlass",porhaps for
mixine- with cthors,

v ud

u ,tho nwma for "crystal glass" contiinod the
componunts of tho preucsding pliss s 4 r s u, with a 1ittle
variation in the pronortions, with the addition of t u 5=
k4 (eithir oxido of tin(¥), or, with an oxtindod possibili-
ty,"tutty") and oystar sholl, or paarl(?), and this was pro-
bably usad as a base for making "groon €rystal", anothor

form is called d u ; u 1bbu "cloar cryatal”.

Sectionlf octhesr Pornmns el g1 aszsz2

—_——

L

wu can procsed to two othur forms,of which the inrrodi-
onts aro lost. Those are torsitu wd suku,
Zuku,as I hwe ilready triad to shuw, appoars to b a
form of glass or plaze (Sect, 17), T er si tu 1is obvious-
1y 2 rlaza, since it is te ba poured on burnt brick (Sact,
25, i),
This l:tter,t ors 1 t u , comes fourth in ordor ir tho
succesive racoipts given in thuss texts thus:—
1). Simplo cloar glago or Irit,
7). The makingz of oxids of coppar,
), The makinz of zu k u
4). Tho making of t ar si tu
Tha natural oxplanation here 1s thit thases rosults aro
to bo takaen in their prograssive ordor, although , I 3d-
mit, this cainnet ba miintalnod consistuntly throuphout thos)
texts, But wa cm sSou, Not only from tho internal avidgnca

of tho recaint for t or si tu (LL. 44 and 47) that cop-
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psr wais ono of tho ingrodionts :and, ginca 1t was to bs sprav
on burnt brick,it must have bam 2 glazs: we havo thus at tho
fourth procoss wrived at tha m1kij§ of blua glaZe,
apasn, stisl sosking for tho components of £ o r 51 tu,
wa fing in the no¥t section , thomaking of | e o 2R - SR S5 TG - 12
ghich, whon finally moltoad,is to ba poured intoc a hot 1 a p-—
t 1
50 parts t orsi tu
A0 pwts 81 r su(simple rlass)
¢ par:ts alkali(in soms spoacial form)
o parts chalk
(1)
roastad 5 an du (rod mineral, hura murcury? )
This 1s to mike u k D U 4
Cluwrly %3 havo to Find sors agmnt in the components which
will causs ths plass to bocoms blue, and I think tho only
golution 1is containod in t o r s 1 t u which ,as T triod
to shuw above, #as 1 blua ElﬂZd-Gﬂﬂtniﬂin“ coppur, This ,
whon molted with the othar ingredients , will doubtl 258
produca ths bPluo-colour.
Monce t o r s i tu would definitely appear to ba a
glaze or gliss made with oxide of coppor,
Thora 15 an interssting plocs of practical diroctlon

in 1,47, in the recsint for muking t ¢ r 8 i & u, thy blus

(1)cn s an 4 u as cionabar,cie 3act, 33, on cinnabar in
Flass 899 Joct.A. fut 1 am uncertain whsther wo should =42
Weinnabarthers,and yet it is difficult to find anoth.r "rod
tone"so satisfactory. 1t can hardly bo minium,r>d load,
ﬁﬁﬂausu minium is alroeady roasted(from white l1and), and
besidas, tho assyrian for red load 1s s a8u (soct.%54),
Nor ¢m it woll bge rad oxide of iren, for that would b
aithor (tak) EA or ona ofits cﬂmpuundEESBct.dl}. It is curious
that no gquantity is statud: c¢f, Sect 25.5,1.11}:

&
'
Ty
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o

glaze ! the chemist appears to have given a notas on the proper
moment for adding the glaze to the copper, This appsars to de-
pend on the "boiling" (?) of tha metal befors some wine which
i3 presumably put on the furnace,or othsrwise brourht inte
connection with it. It need hardly be mentionsd that alcohol
boils at l'?.’.‘-ﬂ,sm that obvicusly it is not intanded that tha
wina should bs put alonpgsids the matal,

Leavine ¢t e r s i £ u as the blue glaze mads with oxide
of' copper,we can discuss the other glass =z u k U . \S We Say
on p. £4,it is composed of a hu s 8 a (possibly ths simple
frit on P.2%5 },and something else which is lost. It Tollows
the prsparation of coppser oxids, and precedess the making of
the blus glass or glaze which we know definitely contalns the
copper. The natural prssumption is that =z u k u 18 the plain
glass base to which the copper must ba addad to make t o r -
941 tu. It will differ from the simple glass s i r su in
Some way, probably in the omission of some proportion of salt-
petre or carbonate of lime, It may possibly be connscted with
the hebrew N'2D 133 shich (on the analogy of the leb,
Ti",'h])?"! »i.®., the Assyrian hT 1 v t1ly atu ~asa
foetidalali 133) ) may represent two Assyrian words in one, the

7%3) representing zu k u ,and the J*3some corruption: it
mist not be forpotten that ) 1A% is the same as IO,
a duplication of form which at once indicates some corruptton,
or borrowing of a foraign word.

The natural derivation of =z u k u "glass" would be =z a-

k ~ "clear"
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dection 19, fha Fakinpg of Qoppar

s sy B o o i e

Sﬂ"llﬂ

39¢t, 25,C pivos tho recs:ipt for making tha  coppor scals
which will rivo ths blue colour te tha rlaza,

This rocalpt is corroctly insortod by thoe Assyrian chomist
bat weon tho simplo frit and tho gl 88 which is to load to tho
rasulting blue glass, Unfortunatoly the lattor part of th.s di-
roctions for making tha coppor scaloloxids) 's brokan, but it
goams cluar that ths methed is tho common anciont onoe. 10 ma-
na of coppoar are to be huated, Doaten , and spread in tho sun,

rn08c0a(ii,421) thus describus cuprous and cupric oxido:-

" Gopper scals, which falls from hot metallic copper whon
it is workod withthohammer, is a mixturo of those two ox-
ldes, ‘the portion of the scalo nuxt to the motal conslsts
off tha rad cuprous oxidy, shils ths outside portion is com-
posad of th. black cuprous oxide, Dioscoridas and pliny
mantion the erxistencoe of the red compound,indeoed thoy dis-—
tincuishad two varlotius, the ona obtained in the form of
a Tinoly dividad powdor by pourinyg watar on ths surface of
froshly malted coppuer,and tormed £ 1l o8 aori s, and
tho othar obtained as coppIr scale and tormad a e r 1 s
Equ amap®,

Pliny's doscription is as follows:-

"iha flowor ,tco,of coppur 13 alsc used. in modicino:

A substancs which 1s procurad by fusing coppar,and than
removing it inteo anothor furnaca, whare tha roroated mction
of tha ballows makos tho motal separate into small sealas,
like the husks of milliaet, and known 28 "flower of coppar”,
These scales are also soparated,wheon o cakaes of matal are
nlungsd into wator: they bucome rad ,too, liko tho scalas of

conmar known s "1 o el g ", by maownsg of which thse genuina
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flowsr of copper is adultoratad,it baing also sold undor that
nams, This 1ast is made by hammoring nails that arse forrod from
thy cakos of motal® (N: XAXIV, 24).

tho molthod given in Blancourt (77) directs that tho coppor
should be burmt in n cleosad crucible for four days (but not
moltod): than 1t should Ds beatan on a porphyry stons, sievod,
and a black powdor will bo tho rosult, This should be spread
on tho tilses: then put back in ths furnacs for four days mors,
takon out,and the ashds blown off,reducod to powdaor and siaved,

for the mothod in th2 Syr.-arab, uS of Zoerthalot, sae

hig Coll.,ii,31 , Here ,too,ths result is te be a¥posod to
the sun. It will ba noticud that in Sect, 25,0, thare i3 a
mention mads of "tho roof”,which,L prasumo, is for tho samo

purTos:s,

Beoa 2 %1 on 20. B ek [ T ma Tk u

We saw in 3ection 17 how "blue (lapis)" was to bo made, ThHis

is followsd in  soquance (Sect, 2f5,¢) with directions for ma~

king uknia moer ku =="maerku-blus", Morku
I taks to by from o r @ k u , comparable with the }lab.T‘["_}_:r‘

"to mould broad", It is hardly liksly, I think,that m o r k u
indicatas a difforont shado of bluz ! tha mention of t a m-
i1 tu "mould", as distinct from the ordinary word A p-
t 1" amilting pot" is 2 vory rood indicition of ths meanine,
keduc»d to the same common doneminator as thoe pracedineg the
recalnt gives

30 pwrts Tine t s r 51 tu

10 parts crushed s i r S u -rlass

10 pwts ymnd

1/24 parts chalk
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The proportion of pliss containing coppar oxida in this

roceipt 1is noarly half as much apain 48 in ths pracading,
Soact. 25,h econtains as many as tsan  ingraidionts. Savaral

of thom may bo moruly docolourising agents, uspecially tho

two forms of arsasnic,#3tyraX-pum occurs ,as in ths first frit.

ynfortunataly tha colour of tho resultinsg glass is partly lost,
but ths nams appoars ,from what is 1aft, to hava somo similar-
1ty with tus procedinz (==ukn @ m e _rku; ), It is not
unroasonable to suspect somu additional tint, which is to bo
introduced by ths vnknown maln componont, which is prescribed
in so largo a proportion,
Ths componants ara

O parte ¢t orsi ton fgln.sﬂ mads with coppar |/

80 parts t arabanau ;'.'Lﬂd.].

/12 part of 8 1 1 8 u ~glnss

1/24 part of chalk of th: soa

s andu (cirabar)

1/60 part of m 1 1 ' u - salt(potrs)

1" parts ars.nic (roalgar?)

1/24 part of mals rod alunm

1/20 part of orpimunt

3 parts ¥styraX—gum

iora cloarly tho main addition to thoe blue glass is t a ra-
P anu ; 2d 4da ! the othors ars unimportant, at first
sight tanr ab anu appasars to bo an ~anu form, liks so
many of ths plants or plant - products (AE Xi),and it may ba

e

philologically connoctad with the arabic , . J_':f soil, dust,
aarth, § 1dadaa is an adjoctivo Prom S ad adau "to
draw',sc that if theso premises ars corract the words would

maan "oarthy product which attracts",for which I sugrost
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1 ap i 8 mapn-9 9

1t will, howuvor, bas seun in Sact, 42 that tha truo magno-
tic iron is (tak)Ka,GI.K4 .Dlb.b: ,an_ entirsl, aiffsront
word, now aro the two to bu roeconciladf

First, it is claar that tho most probable minsral here
would D2 oxide of manganose, which will producs a purple,or
4 dark brown( soct,6),0r violot(black oxide of manranassas and
hitr-;,rm.accf.;,ii,"vﬁl} . In fact ,it miprht almost bs claimad
that oxida of manganese is raally thes only possibility laft
for usg,unl«ss w2 1includs cobalt,

It would sssm that ths ancient confusion bastwaan m a g -
n a8 and manganese is prasent hara. Pliny(Min A4iVI,66),as
is woll known ,confuses mangwnsse with tho mapnot-stono , fer
ha says that tha lattor was added to mlass. According to
Dil1on{77)"tho magnes lapis——— mapgnstic iron ore- ~or load-
stono—=- is ths last substanco in ths world anyona would
think of adding to glass" Tho confusion is sxplained by
Bockmann (List,of Invantions,ii,237,quotud Eostock,Pliny,Nh
VI, 360)by saying that manganesais "a substanca which has o
rosamblanc: to the magnat", If thoy could confuse tho two
in pliny's tima, how much mor> would thoy ba 1likoly tc do so
in ths 3eventh Guntuypy B,C0, T after all, tho word manpganose
is noghing mors than a corrurtion of ths wordm 2 p n o s
(Lorthalot,Coll.,256),0r m » N o 8 1 a (oxford Conciss .
Dict_,f!ﬁ)[!}_ As T mentionad abova, Lt arabanau g a d-—
d 1 is dufinitely not ths Assyrian for magnot. The roal
word-—— (tak)ka,¢I,Fa,DIB,BA-—— deoos not occur in thase toxts,
But, whon woe romombor that tho Ipyptians usad manpanasss to
obtain a purpls tint as far back as the PFirst Dynsty (Sact,8)
We must surely concsds that such capablo chomists as the

AsSsyrians knew it in ths soventh contury, and y»t, at the
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gams tima ,thay may havs £illan into tho samo orror 13 Pliny,
in confusing manpanasza with ths mapnat—-stors,

o must , thorasforo, confings oursoelves to saying that thar
iz A raasonibla probability that ¢ ar 2bd anaua ; ndda
iz to bo translated " magnatic oarth product":that it 1s usod
ag i« ehomical agont to produca Sema colour in a glass ,the
nama of which appaars to bs a compound md is corsainly in
part describad with tho assyrian word for "biuo"; thaz if
this rlasa bo purplo, mansanusse 14 thy right chamicai to usa;
and that thsy sirilarity of ths two minorals, manganass and
mapnotic iron ors,may havs lod tha gssyrian chsmists into
tha sama eorror as the Classical rnaturalists,

It must ba notod that,althourh th: issyrian word for marnot
iec iron ors dess not occur in thoso toxts, 8 2 d 2 ,which 1s
probably a forr of S+d vnu "Farric oxids, hasmatits", or
alliud to it, appawrs to hiwe basn usad{ses gaction 22,
Thy Sumsrian forthis word is (tak) 1.a . @I, Na,tho bass of
ths word for "magnotic iron ors",., But the distinction of
- aur ab ana Xadda and Xaanx appaars to bo
cloar,

-~ -

Haea bt ap 2l Pal e B1lxs{?gl ass,

X

Guct, <5,7,ould appoear ;from tha larpe preportion of
plain plass to blus plass,to be tho riceipt for a palo blua.,
Unfortunately, ona of the ingredients is lost,

30 parts t or s i t u (glass with coppar)
B0 parts zu ko - glass
13 parts of [...

1/30 part m i 1 ' u- salt(potrs)
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sections 20,K and L, contain compounds of t o2 rsi t u
{Elass with coppor oxide) and difforent proportions of 5 14 1
(minaral?), producing two differsnt tonss designated as sors
shade of uknu-bluo . Now ,23 wo .8hall see in Sect,41, tho
stonas E adanu, the -anu product of tha $adu or
mountain(?),is cortainly hasmatite, 1,a. ,"ons of the most
important ores of iron", Fepric oxids (Roscoe,i1,1221),an im-
portant colouring agant in mlass, It gives a red colour to
glass(ip,590;, and,mora important for us is that"a common
black glass is preparsd by adding larpos quantities of fervic
oxldo , with which c o ppear ox1dae orcobalt
o X1ida is froquontly mixod" ( Roscos,1i,591),

Wo can hardly be far wrong, therafore, if wa suggast that

v - v
s ada is morely a formof 5 ad an u ,hasmatit a2

, Ferric
oxida, K,containing the larper proportion of E ada ,will
in composition with tho coppar oxide 1in the t e r s i tu -
glass,produce eithoar a black glass,or at all events, a nearly
black glass, while [, , with its smaller proportion, will ba
naarar the browm of Soct.6,
K.
30 parts t e r s i t u( glass with coppor)
80 parts & a 4 a (forric oxzids)
L.
30 parts t er s 1 t u
45 parts % ad a

36 ction 23, Red-purple

In Section 25,K, wa are so fortunata as tnlhﬂva tha bsginpi
o ¥ ¥
ning of the first word after u knu ,l,e. 8 3 - «e. kori the

Tanalogy of u k n wsanmau in 1, 91,must be restored s o -

mu "rea®™ . uknu = amu reprasents literally ths
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TH- A LS AT I O R oF THE T B X7 8B

giaert lion 25

A. Tha PpPproparation gf 2he Purnace

L.l whan thou settest out tho {grcund}plan of a furnacs for
" minorals",thou shalt sasok out a favourasbls day in a fortunato
month, and thou shalt set out the (ground)plan of the furnace,
whilo thoy ars making the furnacs, thou shalt watch(thom ), and
shalt work thysalf (7] , (in the house of ths furnacs) : thou
shalt bring in embryos (born before their tima).,. @ anothor(?),
a stranger,shall not ontor,nor shall one that is wrrlean tread
bafors them : thou shalt offer the dus libations baoforo them:
the day when.thou puttest down the "mineral" into the furnacs
thou shalt make a sacrifics bafors ths smbryos: thou shalt sat
1 conser of pine-incansa ,thou shalt pour kuru hnw -
bbeor besforce thom,

Thou shalt kindle a firs undermsath ths furnace ehe shalt
put down tho"mineral" into the furnace, The men whom thou
shalt bring to be over the furnacoe shall clsanse thamselves, and
(then) thou shalt sat them to be ovar the furnace,

Tha wood which thou shalt burn underneath the furnace shall
be #styrax, thick, decorticatsd billets which have not lain(ex-
posed) in bundlos, (but) have been kept in lsather coverings,cut

in tho month of Ab, This wood shall po undorneath thy furnace.
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Ba pha Haking o ¥ hae Prit

1.13. 1If clear{i b b u) blus glaze is for thas to maka,thou
sh it crush ssparatoly

10 mana of 82and

15 m o an 2 of alk li-:sh

12/3m x2n 2 of #3tyris-pum
Theu shalt mix tham tomsthor ,and put thom down in the fur -
nacs sherant tho floor of thy apartures is cold, nd settla ‘~hari
(a3vonly) botws.mn thy -warturss, Thou shalt kaup » rood, smokal ass
Fir. burnine until f__t.hj "matal" ] is ot a whits hoat: (thon] thou
shalt tka{itlout and 1ot (it) cool: thou shilt igain crush
{(1£) : thou shalt collect(itlinto 2 clsan maltinm—pot; thou
shalt put (it) down into ths furnico which SR ey
1ot grow cold : (thon) thou shalt kesp a rood ,| smokol a8s
firs burning until it {liquafioas i (thun ) thou sh'tltzpcrurj_it on

burnt brick, and its nam: is "..."

-

g, Th o Kaking of Coppar 0 £i1d a

L=

L. 21, Thou shalt put 10 mana of coppar in rt.n:]n, el zan
['rh Jltin«-rut_” thou shaltl put it dosn 1n|tc thar[‘ur nace which
has hasn lot grow hot: (thon) [thou shaut ksop!l
fisrce firo f_burninﬂ until tha coppor qus:[ 38, Thou shilt
baat ,...thou shalt opan. .. until tha =z u k u -l A88 ) E

-mdfthuu shalt spr-nd{?ﬂ tha coppar....on tha rn];nt"l.'ﬂj...

e The Eakines of zuku-flass.

s e S S —_— - —— =

2y [If" zu Kk u - plass is for thaa to ma.lr-a'l’_; thou shalt[put
down inte tho furn :,ckﬂ._“}n v n] ahuz=zu-frit and

; LY
[_Suttlafitﬂfuvgni;,r] batwaon tha aporturos,.... it ,nd :._J.I'tur:-

(1) soo 1, 18%
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o
ons aay¥ thou Shalt tako (it) out,and shalt El\-t it cua]‘_:,'
thou sh.lt put({it) down (1rain) [.mtcr tho f’ujrn ica which
has' baon 1st grow cold,,., ,,,,thou shalt take (it}

out : itsnwmo is zu k u =gl .ass,

_I':,Th'.ll..:.kirlﬁ o Targdta blage fpit

o r g1 vz a from copper, )

L. 90, Thou shalt put,.,. :rn +n (%) of 3uku -l 185 ?‘_'
down into th;:lf‘ur}uw.n which his. baan lat. rrow hot:
thou shilt koep : {:ocrd,srﬂ&k.._;llass[f‘lr&_‘ljburﬂinpf..thou shalt
bueat and crush(it),.,, nd thou shalt agyn crush(?) _ .
coppar, ,.,,Ehuu shag put (¥)]on ths firs . stnna[j w{?) o
wln&i{?ﬁ“. If tha"matal" bnilsﬁbaf‘m-& the winas(doss so),

}{11

than thou shalt mix(: the "nutal" with ths copper: (than)

thou shilt pour (it) on th: burnt brick, wd itsnwms is t ; r-

situ (blus frit s4ith copp orl,

F. The j akin-~- ort B1lua {-‘.lussfl,.a.pisl,

— _———

el L T T —

L, 18, Thou shilt crush sapuartosly
0 myni: of tarsitu(blur frit)
10m 10 1 of 81rsu-rlaiss
ces was OF 1lkali,in smill piocas(?),not round
lumps (% )
2/3man a2 of chik of ths sa1 (4)
Ro:stud Cinnabar (== morecury?)
Thou shilt mix(them) torsthar, collsct(tham) irto 1 clswn

molting-pot,put (1.} dewm into ths furnics shorsof tho floor

( 1),But s33 nots to 3 ct, 25, P,1. 59

(2), or soma form of 1im.,
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of the aperturas is cold,and theu shalt put (1t) on a Support
(ovenly) botwoesn tha apsrturass,the bass of the mol ting=pot
not touching tho furnace; thou shalt kesp a good, smokolmss
?ﬂlmﬂburnlﬂg; whan ths Cira from ths middle of the aportures
has drivaon forth thg bubbl-;{:a o tﬂ.ﬂﬁ the "metal" rlows, thou
shalt draw tha fira: when the furnace is cold, thou shalt takas
(it} out and erush (it): (thon) thou shalt collect (it) into a
claan [ molting-potl,and put (it} down into the furnace which
-85 Doan  1at prow cold : thou shalt koep a pood,
smokalass|firelburning, While the "metil" is fusing thou shalt
not 3h1tE;he door of the Fuéﬂuca,fbut} aften tho "matal" has
fusad, thou shalt shut ths door of ths furnace,and thﬂygéhﬁll
pi}ﬂrﬂ& ths outsidzs in front of theo with a hols; aftar they
have plerced the,,.,thou shalt look,and if the"metal"runs,
thou shalt pour (it) into a hot mslting-pot,and when the fur—

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

&: The Making of Moulded Blue ¢1as s,

L. 61, Thou shalt add to

Imaona of fing tor situ ("blue frit"}

1/3 m an a of crushad s i r s u —glass

/3 mana of sand

5 kisal of chalk
and thou shalt crush (it) againi thou shalt collact(it) into
a mould,closing it with 2 duplicate(mould) : thou shalt placa
(it) Gvenly) botwssn tho aperturss,and uknu m ar k u

("mould:d blus glass") will coms out,

H., The Making of Moulded EF!H rplea., op

¥ 1ol et lgl ns s,

—
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e AL ‘-ﬂb‘vhiﬂf o°f r.:uuldfid[Purpl-:-,nr'
BAhal a3 e1uiEsg

L I P — - — P

L.65, Thou shalt kssp a fire burning in the furnacs for
soven days ; (thsn) thou shalt add to
ilmana of tersitul"blue frit")

9 mana of tarabanu 8adda (manganese?)

.-

10 k sal of sir § u - glass , “shich, . "

5 kis a3l .of chalk(or 1ime) of tha sea,of the
middla Eof‘ tha ::ea.'ﬂ

Cinnabar

2xX1sal of salt{petrsl

4 shekels of arsenic

2 kisal ef male red alum

€ kisal of orplment

6 shekels of #styraX—gum

and thou shalt crush it again , and collect (it) in a mould.

Ukn E m tﬁi * R .”3 will ecoma out,

T= Sandiwvar

— ——— B e R et T et ] -—— -

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

into the furnacs,kseping ths firs burning for savenl days,

J. The Haking nprul ﬂ]-Elue:I:?} Glass

- G — R R S S

g 5 mana of teraitu("lue frit")
8 mana of zuku-glass
1# mana of .,,..
12 ki s al of salt(petre)

the composition for uknu,,,,
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8 Pho i1kiﬂﬁj i..‘.:lf':EIuI:k?_"f}la;:n
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1 mans of arsitu ("blus frit ")

Fo]

1
v
e mana ol 8

ada {farric axide 7)
(

the composition for u k n T black (%) glass),

T . o o e [ S [ o v B G W G S P S E M R e B e i e e i

1 mana of ter si1tu (Mblus glass")
. i o
112 m ana of s ada (ferric oxide?}
the composition for uknu ... f(browm (%) glassl,

¥ Tha HakXlng of Red-purplos Glassg,

Ls 6, Thou shalt crush
lmana of tersd tu ("blue frit")
11/2 mana of sir su-glass
1/2 m ama of sand,
add (togethor),and collect (it) in a mould: thou shalt put
(it) j:nto tha furnacs and shalt (kesp) a firs ' burninr-;-;!ﬁ‘ur

seven days ,night and all day,... {(and)] uknu samau

-t

("red—purple (glass") will coms out,

W s ek Bt s P LA L aladtB Y on s,

(1) ;
L. 80, If inlaid(?)(or, enamsllad(?}) bronze is for thasito

':maka] thou shalt put down into the culd}umacd_

10(?) man=a of ahussa-=~Frit

10m an aof ..., thou shait crush,,,
(The rast of ths receipt on P1.4 mentions u k n ﬁ(hlua glass" )
and bronzs,and soma procedurs with water),

e e e -

(1) ﬁastﬂrad from tho text which may ba a duplicats,,X, 203,
Pl,4 ,col,¥.
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g. Thse Making of Red-Purple Gg1ass

L. 86, ( practically all is lost except the directions o
pour the "metal on burnt brick, the result being u k n u

S amu.)

P, The Makin g prf Y Ed rgnr N atka(melts

iag glags 1)

L.92, If sirgu natku ("melting(?) glass") be for

thes to make, thou shalt mix together

5 mana of ash of salicornia - alkalil

T mana of sand (7] |

T ? of male salt(pstre)

% shekels of chalk
Thou shalt put(it) down Linﬁ a cold i-f‘urnﬂ.ﬂé_-ll thou shalt keep a
good firo hurni_!':g;,z thou shalt pour 1t[ il"‘bﬂ watar?;‘i,thﬁu shalt

put{it)down in h &« r 2 g1 uncoversd ..., thou shalt pour

fitllint.n:,' water JThis is Sirsu n a t k u ("melting(?) glass"

B The Haking of Bapphilroe

L. 27, Thou shalt add to
.. mana oftersitu uknu (" blus frit
made with copper")
1 m ana of s1»8u- glass

pound and rub togsthsr: thou shalt put(them)down into & cold
Furnace, koep a good firs burning, until they amalgamata,

{Then) inte the furnacs which thou art kaoping(?) thou shalt
(1)

put (them) down in h a r a m1 olosed ,uncoversd "', 4n,,

chplt kecp the Tire burning, thou shalt pour (1t) into wator;

thou shalt put(it) down in har a g i covaresd, ceasing(7?)

. ey - _—

(1)1 am entiraly at - loss how to explain this passage.
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the moistening : thou shalt opan (i1t) in four days,thou shalt
taka out 8 1 p r u (sapphira) for bronzs inlay(?) of ths

apprentica(?)(or,learnar(?)),

Gateh=141in ai=
"? ar 51t ul"blus frit") of lapis,completse! tha rast

o' the furnacs -prnd‘.zct;‘:f?] not l::nﬁp]qtg".

R o Q oOr s o a f K, 20 5
Col.¥I. {(sect. 25,R).
Li. 1-3 pgive u mutilatsd recsipt in which "sand", "washing
of oxids of +tin{?)",and "chelk" Torm componants,

e e e T e e e Foma e et s Pt et e e S B (e e ) s i e e, Sl S e e e e s e et iy

el s Hakingpg of Breoeon G{rystal .-

. e g o g S S e - e e R e e e - S o — o B e e L

1.4 (add P1. 5,K.4266,1V,Lrr, )

[Thnu shalt add (7) tholsama({?) to arsenic,and thon shalt
again cellact (it} into a mould: thou shalt covar tha lowsr
part of thy I'rﬂuld,ﬁau:.'f{it‘} on [ sum:nrt{”].putf{t} eyt
middle of thi furnacsa, eand swevsn days.,.. thou shalt ¢lose up
the furnacs, On the tanth day thou shalt open  (it), taks it
out,and thou shalt add to

1 mana o f  rust(?)

l1ki1s8al of washed salt(patrsl

washings of oxide of tin(%)

1 kisal of chalk

S LT | of alkall
again crushing and powdaring thy sacond batch: thou shalt mix
{it) ,and whan 1t has bsen siftad,thou shalt 15} ths fire burn
up thou shalt take out "prasn crystal® ,which has beon turnod

e mm e ———

" {llgf. Sect. F, ,p1.2,1.582,
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twics, Thi :a{ = il:xt tar

I g S s

iec (the agont Cor | cloaring (it), without(?) shammy-lsathar.

L. 18 {add p1, 5,K.4266,v,8,TT.)

T O
2 mana of =sand

1 talont{60 m an a J of salicornia-alkali
2 man a of saltlpetre)

1¢ shakals ef chalk

1 mana of oxide of tin(?)

€ shokals of '[‘*‘]':'I.I‘ll:?}

Vo
Thera will coma forth d u & u (crystal-glassi

haE bR 4 g v=

0y

L3
)
1

m
=
&
7
e
{1i]
|
a
b |
=t
BT
e
L
4
:‘}-l-

-

B ota at and :-
"rearsitu ("blus-glaza") of u k n u (lapis) and

Vo=
du s u (crystal glass) , complats,

Plata 5 , K. 4265,k » v ar 3 9.
(Col. IV, 1-7,repetition of Sect. 5. Ll. 8-14,repstition of

Sﬂﬂts. IT}I{’L}i

. T ha Making gr ¥e13aw{?ial ass;

Ls 15, 1 manasa of zuku = plass
15 k L 5 a1 of {sult{putra }(T]]
0 kL8 el of antimony

The composition fer [ﬁmllnwﬁ}gluss]_

A discovery (or,ths zclence ) of tha hands of Mur(ti-.,,.

B e T g —

(1) poes this ann i t u bolong to this Sect,,or to tha noxt?






biE ecb el oo 25, ¥ ) 66

.- ————

Yo ih e Making of Opagne Carnasalian.

R

: y -
1 mamna of du 8 u -glass
15k 1 8 a1 of oxido of tin(?)

The composition for opague red-stons(camslianl,

.. Th e Maklin i e OOpagua A1l abaster

L- mf v —
l mana of du S8 u- glass

10 kis8 a1l of oxide of tin(?)

Tha composition for opaque alabaster,

A M EreparatiBanMagilical TVin Adyanc a

e —— - -

| Theu shalt add to

1 mana 3 shekels of zu k u-glass

(That?) which is usod(?) for SGLAuringf?l gold

3k 1sal of mals saltfpatrel

5kisal ofkalgugu (pubricat)
and the am[?ryc]thau shalt break up into its plsces,
taking three parts of sach:
when thou hast taken them, thou shalt,,, Thou shalt put
(them) into a cauldron(?) in dung(?): thou shelt mix (them)
up, (and then) cover ths dung(?) with two spoonfuls of send:
thou shalt preparo it hsforshand ,when(tha ingredients) are

plentiful (7) for thaa,

Lt ot B R GSLES S B CE

Yo e i, In thy a.gUuB(?) — vessel thou shalt heat ths
above: take out the ambryo; take a sacrifice, make offerings
(for the dead)for ths workmen: colloct ths rest(?) into a -

mould,put (it) down inte the furnace,...
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A S e e e o e e e e e s e R W

L Thas Makin g of e O i

— —— e e P

—— e e e

A1l lost eXxcept that a fire 18 used,

AL Th oo Maekineg o Aventuarilinms
(v,3).

e mte ot 5 acdd s (Ferrio oxids 1))
10 mana of ahuss afrit
..M an a of unwashed salt{pstra)
mana of arsenic
(this 1s the clearing agent )
Thou shelt toke out (tak) sandu marha $ 1t v,

(== sandarssos, spangled red stones, aventuring)

BB, A repestition of Sect,T.

e e s - — e e el S e S e e e e

Cc. The Making of 51ir su-glass

= B LT T T T ——

Ja T3 e To
20 mana of amnakki -sand
1 talent{60 man a |} of salicornia~alkali
12/3mana of salt{petra)
2/3 mana of chalk

51 r §u—glass [will come oufj,

oD, The Mokin+ of Bahra (1) (Red coral?)

(v, 16) To
1l mana of zuk:f-gl-lsﬂ
16 ki sal of oxide of tin(?)
10 kisal of antimony
... of salt({petrs)
3 kisal of gold

(This 1is ) the discovery (or, the science) of ,,.-d ay an i
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(the next six linas apparantly rention oxide of tin(?), (or,
Z2uk ﬁFglassJ s fire, the god Ra, and the namz of ths pro-
duct (prosuming that no horizontal 1lin: intarvenss to mak,

2 new saction) is (tak)bah(?)-ri-s "coral"),

Bf. L.28,ff, In this Saction s 1 r s u -pliss and "ro.stud
cinnebar(?) " (sss sect, ) are part of a rocsipt for makine

9 =mlY)a—da" .

= = ama o s - i

sactions 6, Hh, sore form of glass, much mutilatad.

B I T B (B S . S S G . S B N S S S S M . S B S S S S D S . e e e s e . i e ok

jection II. imtilated and d@ifficult, L., 1, h a it a may

¥
]

ha the arabic llpi“thrrﬂ"fE'MreL P amr ak a

e
purhaps Syriac I2.¥"mads to flow",i.se,,"flux", 1.3, "if
the metal bubblus",i r ahu t == SHT.tJﬂih T e L

motal Bays 2 i g z i |;r; ‘i‘ ., Commectad with Hab, 'Il)‘;ﬂ-f ; Lo

C‘r‘y -

——— i s e s . e e s =

B e s i T e e N S e bt B gy s il i

gactions JJ,KK (dup.of ¥, 6920,P1.4) mutilatad,

LL. (K, %920,continuing), For Haking fouga=(?)
Thou shalt mix topathor
s @ Wl gu g0 {rubricat)
1l shakal of tragacanth-sum

.I.I']j-E i":; CEN N B

- EE B e o R SN SN S T N SEN I NN M e i S i e e ] W

[ USSR

Soc tlons MM, NH,matilatod

1ed to lsave it practically untranslatsd. But Crom tha last
lifls 1t is claarly similar to Sect. QQ,and deals with the
overlay of silver. L.2 ,t u S a d indicates tho heating
af ths metal to a red heat. L.7,ff, ,indicates a sacond heat~

v
ing, mixing(?),casting in water and taking out:"Z 3U IM.
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GI%.Ta to 1 m an a of rwasheﬁ] coppor, B sheksls of dronze,
the mixture(?), { billu), for the silver they shell ?Gﬂ?f&lf

ghall be cast,and 1t shall be ...with rosin, until thsy shall

Pl e A R :
finish (it!iit shall be cleaaned and brightlsnediu t t a be
5 = :I. i NG e T E‘;‘} Py PIL W Wi
A0 88 - BN : the overlay of falsel?) silver, itne silvar,..
Section (¢ ia simplsr.,and bettsr prescrved. Zimilarly it

appaars to be a recelpt for casting a bronze (vesssl?) for
silver~overlay,with the same application of Tﬁﬂiﬂ{z}: In X
m an a of washed copper, 10 shekels of lead,Z shekels of...
shall bs smelted (heatod Pﬂd}',it shall ba castilt shall ba ...
with rosin: it shall be cleansad ,brightened: the overlay of
gilver, the slivar ,.."

some sSimilarity to these compounds can ba found in the
methods of the Middle Apas for making -mirrors. i surface of
metallie loaad was omployed for obtaining a mirror as sarly
as the thirtsenth century,when such mirrors ware common.Thesas
were prepared (ns Bockman deseribes in his Hist. of Inven-
tiongifrom large glass globss ,into the interior of which a
mixturs of rosin,molten lasad,and sulvhide of antimony was in-
troduced, the fluid mass being broupht over the surface unti]
it was all covared with a thin fllm(Roscos,11,853),

I+ should be added that 1esad was used s an alloy with cop-
per ag early as the time of Bur-sin{ses Handcock, Kesopcta-
mian Archasology,253),and ‘the same ferm of alloy is mention-
by Thureau-Dangin(Rs, " }907,142),

(1)pr, J.&.liarsh sugmests to me that o mest likely reason that

rosin was introduced was to prevent oxidisation,
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Notes t o the proacading Toa-% £.8,
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A this, and the followinz Fsctiom ,B, Wwara translatad by
. alasnar,Bab,-4ss8,,11,583, 70,
L.1l, on abmnu "stons", as meaning any inorgsanic substanca,
saa 3ection 2,
Lo atta frop Bt T atep S u Juariant,X, 7619,
T e et ST 3 o T [
L% . AN YII.BU.d ';Hj . I'eissner was probably risht in soolng
in thisz tha wsll knomm word for an armbryo.

this usa of footus or ambryos in the preparation of tho
Purnice is mors a gquestion for ths anthropolorist than ths
chamist, It may bas mentionad, howavor, that Frazer (Immortal-
ity,11,49,nots) says that sbortions appaar to ba ragardod as
most malimmant, In lator Jsbrow tinas tha dwellings of tho
"hanthan” wers considored uncloan pecause th.oy buri s d
FhRair miscarrianges +h 271 2 i n({podkinson,
pagachim, v, 145 tHorst, z;mbarbihlinthak,i1,3’31}. Cloarly the
assyrian idsa is that the spiritsof incemplote bainTs must bo
pronitiatad,on tho frounds that thay would have some mystori-
ou: influonco over incompleta substances, 1, s,,tho glass whi ch
is in th. process of baing made. This musg bo comparsd with
tha traditions of the sarly u.luhamista,e_g.,nlympicﬂnms[‘ﬂarth-
slot,Coll, 92, traduction) " the demons are jealous",with regard

to tha Cabrication of some racaipt (cf, also ib,303,the same Tro-
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mark), Perhaps somathing of ths same kind 1ies at tho back

of tha warning in Jobn, the dish -l"l"'iﬂﬁt{i'h_255],'[&0531513‘ an
ocho of ths 0ld Toar of comnsction with abortions:- "care
mist be taken with birtha that 3bortion mast not ba broucht
about, Asbortions of the Clesh ars produced and give placs to
balngs J‘.n share not:in the lirht off tha world beacanse of
tha imperfocotion, and becauss the Tavourable momant for birth
was not observed, Equally in our fabrication,whan (the work)
15 nct accomplished according to propor rules, tho rosults pre-
misad In the recaipt are not quecsssful"

L. 10, {Igu]h-TU.{‘:hﬂ“.LI‘é,s} arbatu, probably *styraXx-wood,
a pumey wood,of which there warse large planuvations near Har-
pari in the VIIIth eantury B.C. (glun,in the next section,l,
14, is the pum of this trea(aH 135,ff, ). officinal storax is
tha inspissatad- juica of the inner bark, so that presumubly
thoe wood aftsr decortication has no value as a sourcs of gur
(sse. 3. 10),but as a gum -boaring trso 1ts wood,whsn ‘“apnt,
will bo eXcellmnt as 4 producar of hoat, AS an additional pleca
of' avidenca to my idantification in aH 135, it is worthy of
notics that Ibn Reithar(Ko., 2196) remarks that the r 2 s i n
of styrax is called 1 o bn a "perfect white", which baars
on ths meaning of (pluD "ths white drug ,or plant", I had al-
ready noted this whitenoss in regard to the actual blossdms,
but not with tha gum(gn 137),

L. 11, guru, I disagres with jeissner in his translation
"palmkohl (2], doubtless comparing =77 | In the first

placo the actual meaning of Ro¥y Nl is glven by Brockelmann

#‘ .
58 meduf® 1 o pal m a ﬁ!.'—}h'hlch would (if it means

the eoatable heart at the top) be hardly inflammables; in any

¢isa, the palm—~ wood would bo annecassarily difficult te ob-

- —— i e

{1} ‘-'ﬁ'? 15 given by Dalman asPalmkehl {Gipfaltrisb dar Palm:).
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Tuz Khurmati: and it is also ona of the most valuabla trees

in Mssopotamia, I suggest that qu r u 1s ths Heb.o' 1Y

(Dalman, aram, - Neuhsb, Lex,,357),"beams, timber", and that this
rafars to tho logs cf #styrax-wood. 3ints the styrax praw
Flant.full; obi teo latituds of Harran there should be no
difficulty in accopting its habitat as nearasr Hineveh.
giexra, agdn I must ddisgras with Meissnar in
his translation "der keinsn Knoton hat" : I cannot soe vhat
nbjaction thers could bs to wod with knots in it, loreovar,
a knot in a tres is usually the mark of tha placs whancs .
branch has shet Torth : the palm trea owss its sorratad appoar-
anca to tho innu-prablse closo—clipped stumps whicy mark the
original branchas,all carafully cut off closo to tho trunk,
I¥ ° thess branches mark ths knots on tho palm, no piulm wccd
weuld bs without knots. For that mattsr ,I am inclinad to
think 1t would Ps difficult to find any wocd for firing with-
out knots,

The glass-maker is horo advisoed to use wood which will giva
ths maXximum of heat; a swed fire is ,in any cese , a poor
hsat—producasr ,comparad with ceal,and doubtloss the difficulty
of makins a fire sufficiently hot was the graeatest probloam
with shich thoe Assyrlan glass-makoer was concorned. Honce his
wood abo.s all thinss must be dry ; it must not have lain ax-
posad te damp,it must have beaon kapt under cover,and it mu.t
havs basn cut in pgb, tho hottast and drisst month of tha year,

( unsicu Ja=p 1 I taks to be ths same as tha Syr, Edusv=

" Clﬂﬂ]":" -

Besw s 5. Onu k n U 1bbu sce Sect,l3, o T, MA,NA

S53e Sect, 9.

L. 14 ., Digmoanu, mMelssnor rightly "asche(?)", It is one
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of the assyrian equivalonts for BIL ( =="fira" ),sa1 30886,
On tho alkalis in uss. see Sect, & , on (U)UD,sse Sact, 286,
.71, On ah o "soparatoly” , of, &N 13,6,19,and 96,1,4,
and my article PRSh,1924,29,

o W
e A%, U Eur i § a 35a an

- E o k18 1-
ti. I cannot arres with iisigsnar "in ainsn ofun dasson 4
Augan (7)  kalt sind" . The parallal passars in 1. 51 defi-
nitely says g 9 E A 3 n Eiimé an kasiti "ths E A
of its two oyes'. Bosides , k w81 t 1 is singular feminins,
not plural , a peint which should hava bson noticod, Thea
"ayss" must ba the opsnings in ths floor of ths uppsr part
of tha furnace through whieh ths flamss ara drawm ! for a
picturs of an ancient assyrian kiln,sao Andras,fipg. 37, 4in
which those holes will be plainly saen,

Tariddi, from ridu in 1ts sonss of "pursua",
mast mean "push} and so, "sattla".

Leel8: BT pl s 80 yof. Bl 4,K.7126,1.09,

L. 17. Tuk agsgi must bo from ths well-known root

k a gu "be cold",in 111,I,"mako cold". T amar r aq ,tho
hdh.iﬁhﬁt)“rub";as Virollosud suprmosts(Babyloniaca,iii, 222):
etiNpRIEL e L P p bl zak uw ty lef, 110 21,%51,55:
ITEE i Bl a baptt Edela 1a 1kad¥ad,mdi.
50, tapti omoti (cf. PL.4,K,7125,10,  apt 1 o=
£1t1). I cmnet agras with Halssnor's "in sina putae
(Form)". T ap % u (not 4 ab t u) must mean a frittine-

or malting—pot hors, and as suech will be connactad with tha
Aram. F']‘]lj;t.ha Syr. _ai}? "ba inunditsd”,and in Afal "mado

to flow". Thoero would bo 1ittlo use in putting this first
frit into i mould"ef pood form",which will by soaen furthoer on

tc ba bt am E I 1 %o
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- v
he 18, & 0.8 EuaP i 8a takkanni kagiti-,

I doubt 1f Meissnasr is right : "sehliosslicn sollst Du sle in
ginun 0fen,dssgen Inmenraum Kalt ist,hinabbringen”, T a k -

k ann i wculd sursly have a possassive pronoun aftor it,if
this transliation is to be defendod. The phrase occurs also

in 11.37 and 55,and on pl.6,K.5862,7 : cf,11.21 nd 40, an a
kuri Sa takkanni immoti . I anminclinad
to think that ,ask u r i 1is a faminine (ses 1.15), wo havs
a hif'al hore from 'k anu ,ii,1, "propars carefully". In
1,199 w2 have i n a Kuri g:u talkk anng i in a
haragil Eul{tumta,whara .2 k k ann i iz a
difficulty,and may he a mistaks for takkannil . I
sugrest that it means "théou shalt put tha minaral down into
.tha furnaca ,which has bssn allowad to ;;r{::-;f or , is baing

allowad togrow! cold,hot" But it is not antirsly satisfactary.

L. 20. For the restoration of tha name of tha first frit ,sse

aﬁct- I'Ei
L. =3, Por rl r]::. "'-*T % ou ?:r

u ,s0e note to 1.56.

C. L.26. w3 pust suraly restor> mu-us-13a8-11

" oot yin accordmnce with the derections given in tho Syro-
Arab, treatise in Berthslot(ii,51) that "burnt copper",after
its manufacturs, should bs axposad to the sun for thraa days
(de0 Batt. 19 1.

D. L, 34, For ahu zwu , 8a3e Soct.l13,

S —
—

L. 99, For T u k u ; e Sect.ll,
¥, L. 45. Tanassalamma (also in 1, 60;t a n o=

s al,in 11, 96,100) obviously the uyr. ...:LJ'.'! " pour on”.

For tersitu ses 3act.ls,
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Fo L. 49, FPor s8irsu, see Sact,ld, Har suand
I_;_d t aiaru,dssscribing alkali, are difficult. It may
be that these twe words refer to the distinction which is made
botwsen the"hard lumps" of rochetta,roguettal(sca 3ect.8)
and the ash. 3ince the "hard lumps" are bstter than tha ash,
and a8 wo have already(in 1,14) the mention of d 1 gm e n u
. "ash" in connection with the alkali, I sugrest that ths h a r=
8 u refers to ths lumns, and that the meaning is to be sought
in thas Heb, 1;V1?}"sharp"fhere hard?),while ta i1 aru, tha
equivalent for ths inferior ash,can bs referred to the ordinary
t aiaru=="turning, morciful",and so porhaps"yielding, soft"
But 1t i3 wnecartain,
L.50. On namru tu, seo Sect,l0, On sandu,
Sas Hect. 18,
7 53_.3 iblukku: from 1ts connoction here ws may
suroly identify this word with the Eyr.;;é;ﬁl?éz "bubbles".
The slimination of bubblass in the manufacture of glass is 2
discussed in Roscoe(ii,584).
I, 56. I roa= ; u i u ,used of the glass-"metal", and copper .
(L. 23: P1, 4,K,7125.5; 1 rta ; ; u,1.57). Thesonse demands
"melt", but it is not sasy te find any satisfactory Somltic
comparison, unlass hj%} "gprinkle" is at the basa of it.
L. %8. L a n u would zppear to be the object of ths first
verb in the 1ine, and may bo ths same word as tho second
1 anuin MA 491 (Del. ,HWB.382)" wall , enclosurs".

Tabil tu, 1ike the name of the canal T e b 1 1 t u,
from ab al u "to conduct",elithor a channel,or. *nle,
K. 4266 adds a Cow words after"if the motal runs": ", _,

glass(erystal) will be formed(?),... it boils",

Ly 650, For LZAGIN , ses Sect, 32,
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G. This Soction was attomptsd by Meissner. {Bab-ass,,11,384).

L. 61, Karqga, appliad to 81 r 3 u - glass must be

fromm ar a gu "rub, crush"‘ses noto to 1. 17),
¥
5

T 50, T & 11 %tu, fairly fraquant in thase texts,

4
=1

from ma 1u "be 1ike" , i,e,, a mould. Tafn u,

" ropeat",

=4}

wul
from 3 an

L. 4, Ko r k&t u ,ses Sect, 20

i, Part guoted by helssner,Bab.- Ass,,11,364, For the various

- G -

compenants ,sse Sect, 20,

L. 75, Kaskant u, from Eakanau "put",occurs fraguently
in thasa texts,but I cannct sse that it has any speclal mean-—
ing beyond "composition",

J. Bee Sect, EZ1,
-u--_- ; (a2 lal “r =
K, L. 74, Sao goct,. 25 f'or 2.8 d a ,

K., L.BO, PFor si1parru arhmnun sas Sect, 24

. e

P. L. 85, Haragi , a difficult word. See Sect.l4d,

i E a tu,fem. frem e E, w arain occurring in a simi-
lar connaction with tha nafmtive in 1.99,and without in 1, 100,
A8 a vorb the .reot occurs on ¥1,5,K,4266,iv,352: " 2 ¢t am -
rata (tak) amnaka ta¥351i g1 ta==thou shalt
covor the szcpament(?) with two spoonfuls of sand": and P1,

4 K,208, vl 63 1 a1 tanm Ai1t1ka tos¥1=
thou shalt cover tha bottom of thy mould", Ths idea "cover®

is shewn by KMA lll,whors a comparison is rightly mada with

tha Arabic qs',a,'f"

LE ")

Q@ L.97.T u s am ah, kuschlsr, Medizin,K. 71,b,11,43,"ver-
raiben", 3sa also my forthcoming translatiens of my kedical
Texts, RO, 7E,

L, 88, 1 kapiluni ,Semitic corparison doubtful.
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L,101, Tup akku, perhaps arab, Ja " loose,soparato".

L. 102, On S1 pr u see Sect. 36,4,

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

Z?_;. on [tﬂk}ﬁE.GE.éE see Sact, 15,

L.2. o0n b arummu ses Soct, 15,

L. 1Y ;. On g i Kk tu and tusku soas Sect, 14, 4,

L. 4, R a tpani ,permansive from ga t apu ,doubtlsss
the egquivalont of the Arabic L}&L; LG o

; V E
L, 16, On d u s u gas Soct, 14

Lo 1¥. M a ; 51 tu==n i g i t u,the former from m & ; u
"forget", and the lattor fromn i s E'"Ibrgat": But I doubt

if this is tho word hore,and am inclined to think th&t hara
and in L,4266,V,6, where the sams phr .52 cccurs, annitu ma;;itu,
that 1t 15 a dorivative of masgsu "Bright", with re-
farance to its property in the lattser case of theo arsenic(see
ssct,4) ()

T. This ssction was attampted by Meissnor,Bab,-' ass,,ii,384,

e

L. 21, For 1 w10 ses Sect, 14,

X L 25, Zl == 1 au "know" (possibly hers in 1ts sexual
sanse,1.9.,be mated to; and r u d d u "adda"., Very doubtful.

1, 25, Kal g ugmu, Inmy forthcoming translations of my
Medical Taxts (second part),No. 59,AM 75,2,K.6629, I am discuss-
ingthis word. Briafly k a 1 u (IM,MAL.LI) may be a condition

set up in ths eyel{probably reddish, through thsir being blood-
shot): K al u (SAT 6352)== IifGUIKIN("golden sarth" ),i1lur
pemi ("faca-bloom" ),followed on CT XIX,21,32,by IM,DIR == Sor-
Eﬂrrufvarﬁillﬂn, rad sarth), Illur pani,as I am sugrasting,

perhaps ‘yoprasonts a rougs,and if so ,an oxide of iron, jewal-

(1). Having ragard to tha rapstition of tha firing in the

prasant 1n§tén¢¢,wa can compars Blancourtfﬁ?],rharn‘ha duescribss
the making of "a very fina and psrfsct crystal”,laying down that
the melting with the addition of a littls manganassa and putting
in water shall bas rapeated" until ths crystal bs separatsd from

Rl i G e et e
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Sactildon BY Some othaTr Chanmiecal s

sith the completion of the Chemical Taxts we can consider
soma of tha othser minerals. The first step is to 1limit our
rangs to thoss minsrals with which the assyrians thamsslvas
wara familiar(Sect.28),after which,by idsntif$ing the stonas
ussd for making seal - cylindars, the substancas used for
pigments, and so forth, we can considar savaral closaly alllad
to tham which,if I am right in my identification,rsally como
undar the head of what wa should call chemicals, and ,il so,
wa must concads to the Assyrians a groait knowlaedga of practi-

cul gaology and chemistry,

Bienddt 1 & n 28 A Tabla U i I ] 5 Minasrals

o L Masopotamia.

The following is a tabls of the minarals fomd in hasopo-
tamia with thsir relativs distance from Ninevsah(Mosul), This
distancs is given in miles as ths crow fliss, and I have in
moat cases given only ths nearest occurrsncs. I am indebted
for my facts to The G esoclogy of Eeagopot o
m i a (Admiralty Staff Handbook,hsrs abbraviatasd to "G") ang
Ainsworth, assyrialabbraviatsd to "A"). The points of tha com-

pass ara glivan bafors the raferance,






{Snction 28) 80

o - o o o . e 5

Distancas in Mineral(diraction, authority),
Hiles from
Hinevah,

S e S S A S S SN S A R S S e e e Sy e A o e s g e S S S Y N S T M P B e

1 —— 25,:...Calcarsous Gypsum{losul Karblsl), (4.257),
Uoarss limostona (A.257-259),
sulphur (A.259: cf. Berthelct,Hi st.,1i, 132,
( uoting Bar Bahlul} a yellow sulphur found
in s Mt. Barimma,botwsen Mosul and Tskrit J,

Patroloum (8,,G.l1ig.8).

R e - B e ks N

= e P ———————————————————_ A

25 == A0... Chalk [.1.5'.-?6: GlilE. 14 ),

B0 —~ 95,.. Ivon{RE., B.fig.8)
Cinnabar{ at Kerkuk Baba,Si,A..243),
Sarpantinag, jasper(SE.,A249).

e e e NN T N S S S o G =

s —= e M0 Sandatene |8, 8415 1,
Coppor (Re.,G.,fig.81,
Lead (N.,G,fig. 8 ),
Basalts (M., A.,266),
Coal (5B.;G.,fiz.8 ).
Broccia (N,,A.265 ).

100 = 125,  Salt (W¥.,6.,fig.8 ).

taematitss (Mardin, A.,269

T T e i - e i S I S

1EE ae B0 <o . Oold [NE.8.;FigB ).

150 — 175,, antimeny (NW,.,G.,Tig.8 ).

Borax ( msar Lake Urmia,a,,71l ),

- B e e S S B R e o e e e e S O ==
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T

175 —- 200.,, Platinum (NW,,G.,fig.8 ),
Bracecia { W, 4,,28,75,74 ).
Manganese(Birojik, 4,,57 ).

Basalt,dolerite(Di arbekr, - 4,,270).

=200 -= 225.. Marcury,Orpiment,Ra algar,Chrome Iron in Sar-

pantine (SE.,G.,70).

L O I - I T T I I

250 -— 275 Tin ( Qara Dagh,G.,89 ).
KEripaneso (K&, ,G.,Ffig. 8).
Goppar ( at Arghana lia'den, tho great mines,HH.
Chesney, Karrative,523: A,,273): alse jasper,

CalC=spar s COppr  pyrites, asbestos

¥

275 -—- 300,. Zine { NE.,6.,fig.8).
Granits, gneliss,limestons,dioritas, mica schist
(NW, ,a.,19),
Mines of kaban Ma'dan,sllvar,argentiferous ga-
lana, whits carbonate of laad,sulphate of copper,

arsoniatas of laad, diallage, serpontine(a.,19,280),

— R T e e e -

300 —- 325 Topaz,baryl (Dimbu Dagh,naar Divrigi Rivar,NW,
A, 285),
*
325 -- 350,, Carnallitas, mammita(sy corner, Gﬂ.spim,ﬂ.,ﬂ-}-

T " s " S Wt S S T T — T T — = -

350 —- 375 Gobalt(a.,rig.B),

- — = - i — — - — - - — . -
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It may be added that Tur gquo i s & comss from Serabut-
el-Khadem, (Sinai Poninsulal and from Mashaed in Persia(L.J.
Spencar, The World's Minerals,141): T o p a z from Mikla in
Asia Minor, and Em a r a1 d from Kosseir(Upper Egypt) (L.
J. Jpancer,Precicus Stones,339,310): thers are 0ld Cor a1l

rzefs at Bahrein (Parsian gulf)(g.,26).

Barnatet s n 20 WpEH el s 3y r 1 an Pl ogmen tos;

—_———

It has already bssn noted in Sect. 2, that the Assyrian
word a b n u "stons" covars the inorganic substances. Like
tha Heb. 1;;f.gt ineludss both hailstonass(Jos.x, 11) and ores
(Dt.. viii,9: Job,xxvili,2).

#ith this clus .we can begin with a sarles which will be
found,1 think, to supply wus with ths namos of some of the
minerals usasd as paints. This has certainly been rescognized,I
think, in the case of u k n 1 (ssa Sect. 13),and parhaps I
may =dd my idontification of s andau with cinnabar(PRSM,
1924,9),a meaning which it appsars to have, as well as car-
nelian, Otherwiss ws have not gone beyond repeating the
Assyrian names of tha'stonss” with which the Assyrian kings
decoratad thair p.iaces ,esxcapt such well- known stonses
aS p o ru t u,TUR.MI.NA.BANDA, and u 8 u; o.g.,Luckenbill,
Cinnals, 1924, 138 )" S11vor, gold, sandu-stona(cormalian?),lapis-
lazuli, hul alu, mushgarr uUD ASH —stone, UD.ASH,
ASH -stong". dhen we romombar that these wsrse moant to be usad

for tho palaco,it would not be unreasonabls to see in the un-

ldentificd substances,or ,at 1lsast, some of them, the paint
for decoratineg ths walls.

-

e ctlon 20 . Tha Ghiaf Ston a s u.8e ed

o e M S i S S e S

in BEunllding.
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Bafore beginning a discussion of the plpgmont-substances,

it will be as well to oliminato the known names of the build-

(1)

ing stonas in ussi-

(1), (tak)K AL==u £u ., This is thomaterial used for

the Gudsa statucz,and is ,consequontly, diorite or dolsrite

{see Amiaud, 4:.,1,249: Jensen,iB .,114,1,40: Geller,AOTU,1,

L'
335 1 BoFr.,38 ), (Tails u - u i3 oncs used to dafine dio-

ri taliiaissbach,Bab,ifisc,,7),possibly incorrsectly, sinca this

mineral is given as an aguivalent of (tak)DUB,MAL and (taklka-

¥ari (CT. xiv,15,8:17,8,a),
¥

v
(2), (Pak)EIS.SIR.GAL == p arutu . This actually describes

a stona of a vory fino calcarsous kind(Scheil,Ra,h1918,119), It

has also boen hald to bo a1 a b a s t & r(Haupt,Delitzsch),

(2)
or marbl.s (Wincklor, Thureau-Dangin) ,and not improbably

it was used in a wide sansay Sect. l4,b, showing that it was

also probably magnesite. The Tact that about JApart of t u s-

k u turns 360 parts of clear glass into "opagus parut u"

indicates that mormally p ar u t u was translucent,and hencs,

scientifically,represanted al ab as t or.

(3. p T1u pi 8 u == 1limestone , and (tak)TUR, MI.NaA
BANDA == breccia,both sc described as such on the matorial of
the Processiaon = Way of Marduk in Babylonﬁﬁcldawar,aihuru

schabu, 6: BoFré6),

(@), (Tax)k a2 £ u r r u == basalt, the material of a door-

stons so dsscribed(kaissner,AP.,i1,55: Thursau-Dangin,R4a, 1921,
167,n.3),

o O e S

(1). For the matarials in ganeral, 533 Meissner,Bab,-Ass, 1,319,
(2). 3¢5 Beller,A0TU,i,4,340: Meissnor,Bab.- Ass.,1,349 takes

it as "Karmor".
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58 cti1on 31, Tho Stonos used for

Cylindor 8'a s .
kot wa can considoer tha 1list of matarials piven Tor soal-
cylinders(iiaR, 185, rov, (7),1,10=16: cf.also the tublot Rm. £03),
It is wnocsssary hurs to quote the propertiass which sach stons
possossas, whoroby tho Tortunato ownar 1s bonofited, althourh thoss
are addad in sach Casag=—
(10) (tak)k un u k kru  {(tak)KA.GI.Ma
(11)(tak)k unuk ku (tak)ZagI¥(u k n G)
(12) (tak)k unu X ku (tax)DUSI.ald u & a )
(13)(tak)k unukku (tax)za.TU UD,ad
(M)} (takdk umnm u k k u  (tak)Z4 TU HUS.GIR(m u & garrul
Ll(tak)k unuk kv (taklog (sanadu)
Thoess must ropresont =six distinct classas of stonas from
which ssal-cylindors are madas,and, ws may rsasonably claim, six
harad stonug. w3 ¢an proceed furthor in this by comparing
tha actual stonas found in tha colloctions of osxistinz szal-

cyl inders,as given by hayas ward(Scal Cylindors of Wastarn Asis,

BLAGK : black serpantins, haomatits
B Ll & : lapis lazull
TRAKSLUGANT: gquartz crystal, graen glass

I T araronite, whito(dolomitic) marblas, whits lima=

stona, sholl
(1

GREGZE ! sarpentins {sresm caleita, grzom marblal

R ED ! jaspar, rod carnslian
1t will be noticud that f o u r of tha assyrian words for scal
matarials occur among tho substancos used Tor dsecorations in Soct.
29 (with tho excsption that ZA,TU has beon prefixad to tha two
ssal-matorials , uu.;ﬁ nd mufgarru)l, i surcost
that ,following up the clue provided b w k n U "lapis, blus

matorial for paint",and probably also ' s an d u "cinnabar",

AR o e o P e . L
I e T e ey o T et e e S R e i Tt
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g e M - 3 shall find othar pipgment materiails

in thas "stonss"montionosd in the Assyrian building-texts.

Sactilon 32, Uknau ,1apis 1lazuli,blue pigment.

s — i S S S e e

Uknu was long ago shewn to ba lapis-lazuli(ses A, s.v,
I mh

-

1t came from .Mt. Bikni in Parsia“},k{itmni (N&. Assyria)
Ku;a;lrfﬁ],ﬂt. Dupmrafé}. Various objects made of u k n E,
a5 wall as differsnt shadasz of colour of the stone,ara miven
on a cunsifory :ist (Scheil,Ra,1918,115,r.52,ff.,~nA cf, CT,
V1l ,Bu.91-5-9,285), KNoticaeabls is {tM{?IE.lEIH,AS:J and ( tak)
zaGIN.AY. 4% == 5 1 p r u (Br. 11777,11778 ),0f ths same form
as (tak)UD.s8 ana (tak)ud .1E.Hg{30ﬁ Sact.36,a) . Note
also (tak)Na, ZAGIN.Na (CT.41V,16,5. 1805,7),probably tha mill
ussd for grinding the uk n u ,1apis;, into the ultramarinas
powdor usod as paint.

Intaroting alse ars the groups

a) 316 ZaGIN, DIR == # ar gaman u "rod- purpla"(of wool,

{ Br. 11780),

b) SIC. ZagIk.MI == #t ak { 1 t u (dark dlue ,of wool,B:.
117e5).
el (tak) 2AGIN, ZUN, Gughlh == ("Yapisiplural: gold"),s 1 pi r

hurasi (Br.11762),1i.5. "the minsral is
oftsn spanglad with iren p:n.r't*it.fsfa"l[b?ut.laag.r,E‘S-'il'r',:;"!I
Ths important point about u knu 1s that it is not
only lapis,tha minaral, as usad to maks sSsals, but alse ths
sama stona powderad to maka that pipmant known 23 ultra-
marinat of which Thsophrastus spwaks ,Do Lapid.,Ssct. CJ,

Itisis a paint of which ths modern Persians and Indiwns aro

T LT
=

(1). For the 1atast theory of its position sus HauptiaJPhil:
1924,245),who puts it at the edgo of the Salt Desort, i.s.,
Dasht-i-kevir, in Khorasan,which Seems to ms to Dba too far
from Ninaveh. (2).BoFr . 37. (3).Thureau-Dangin,Huit. Camp.
1. 350. (4). II R. 51,N01)3,b, (5) on s i p r u == sapphirs
see Sect. 36,a, and Pliny NH,xxxvii,39,
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So fond. Lapis w28 known in B-*ylonia as far back as tha

1
Third Dyn-:sty ¢f llish-{-. )

S0 et i on 85 . 3 andua,,Cinnabar,Varmilion, Carnslian‘,

Litorally" roa - stc-n;a"?} 1t is usoed in making cylindar - soaals
(592 Sect, 31 ),so that tho accopted identification aith
carnelian 1s sound: aqually, it might bs the red jf.-.sn-:r,rj]

But its use in tho modical toexts also Indicatas a rod
drus, which caertainly cannot bo a hard stone, and I thor :fora
sugrestad that it misht Do cinn ab ar (PESK, 1924,9),
which is found at 1:s83 than 75 miles distance from linasvah,
and 1s ths @21l known paint varmilion. I suprustod also that
it misht bs thy originil /by a "merchants' garbling"i} of tha
Groak Ewﬁw%g;“ miniun" (cinnabar), It is nossiblalbut I am not
by any moms cartadn) that 1M.KAL.CUG may maan '"vapour of
cinnabar'==m srcury(ib. ), Tho uss of (tak) GUG, s an d u, in
the dacoration of tho palacu , cartalnly points to 1 rad
paint, parallel to uk nu "ultrmﬁ;nrina“,rm:! ¢innabar will
thurafors be thas obvious cne, "R ad 13ad" 1s rulad out, bacaus
that is s a s ul3sct,34).

(Tak)s an 4 u in assyrian timaes camo from Molubhg, (II R
§1,1,17),it boin~ axprossly dofinad as "({tk)s an du of
¥oluhha" (v R,50,67,::CT, v 13, .'l,{lj-.' jigluhha has baan various-

1y definad ag baing in Arabia or 3inai(sas ua 537),  (Tak)

o ——— i 1 T

{1)Circa middl: of Fourth illammium,B, C. fL.mp;ﬂr:m,G::.mh. afic.
Hist,,1,569, G, hislssnor,Bab.-ASs,,1,350, "bosfore Sarwcn's
tima". (2). I was wrone in PRSL,1024,9, in sugresting
any connaction w{,th A»a\ia"haomatits", which will bs saen
(Sa3c+.41) +n ha | 2 d an u, (3). Ths mora oxact word

for jaspsrlor ,at all ovonts,agalmatolith) | judeing from

tho assyrian word spicially dascribing tha matorial of shich
t1t? 5321 of Urzanna is made, 1s (tak)aN.hal (533 BoFr,,44).
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S andu camo nlso from Mus nsirf“hurjﬂu-bangin Hui t. Camp.
1, 350). a stono GUG. GI. RIN. ﬂmm“hm aeours s sarly
2s Gudsa(BoFr. 15). 1 might aud hers that whils digginz for
the British Mussum at Zridu I found a small pot containing
tracas of a red colourinot yot anulysaﬂ,Archaaalﬂgiarlxx,111L

{Tak) 5 an 4 u would thorofors app2ar to be, in goneral,
*rod stone", carnslian, cimmabarf{cf, Thursau-Dangin, Huit, Camy
§2). The former is usad for the seals, the lattsr for varmilie
paint(certainly in classical timss,Pliny,NH,xxxiii,36,37, and
Rutley, 363},

with thssa two notable pigments identified,it remains to
be sesn whether wo can identify any of ths other "stonos"

with substances ussd as pigments,

o

S ectiond4, Hulalw, Ceruse, White Laead,

e e i e T e s

(1)

(Tak)Za.TU, B w 1alu , is another common "stons" used
in tha building-tazts . But it muat first bs notad that not
only is (tak)ZA.TU used thus alone,as ropresenting the dis-
tinct substance hu 1 a1l u ,but it is also used as a proefix
compounded with other "stones". In one case only ,in thess
compounds in tha vocabularies,do we find the 2A.TU specifically
translated: (tak) ZL,TU.IGI is given equivalent to hul a -
luie-ni,hulalu of the eys". In the othors defined by
ZA,TU all refurence to hulalu is omitted in the trans-
lation, so that woe arz entitled to suppose that hul alu
would here ba incorrect,and we must s2ok some other (but allisd

a¥planation,

(Lland also (tak) 2A.5U, .ZA.NIW. 24 would to be soma
kind of definiticn, but that it = abnu ara Br, 11721
is not very attractive. From the groups of stones in whiﬂh

it occurs as the first component,it might almost saem %
colpur"i (tak) 41, G1E"blua", (tak)GUe =21 and GUL; ™ rad tak)
"white" ?taklﬂa-ﬁﬂh "black", (BoFr.,4,"shining").
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Consider first ths following list from OT,XIV, 170K, 4548):

?‘d’aii e di - ik - rum
(tak)ugl?), GUa Ly
(takJKIiL. aue .
(tak JBIR. GUG | : .5
(tak) Za JTU j hu - 1a - 1lu
(tak)za. TU, BAD sa, =~ 4 = B8u
(talk)za, TV, Icl hu-la-lu i- ni
HtakﬁZﬁ.TU.Pi+§;_h% %ﬁLkﬂp—Fl is-su-ri
[takYza.10. o-1lal-tum | KU s A0
{(tax) zaJru. ma-asg-1ur .=
Etuklzn]TU. LU;.GIW ! muS- FAr = Tru
f(tax) za. FUJLOL. US, GIR ! i-ni  mud-rar-ri
{‘.'t.:a.klf.;}..'}."u:] u;-;..-,:g“} Su—u
{(tak) za. T0. UK, a5 e b s vnsAB
[(taic) za. T ]5uBa R o

]

L1.6,7,thus shew a minsral hul alu which by ths addi-
tion of tho opithat BAD bacorss in Assyrian s a s u . Now,
althoughh BAD commonly means "o0l1d" ,it may also msan "roastad"
or "heated" (ses Sect,26,note to ¥ ). The latter sesms to bs its
meaning here. Tho Ssmitic squivalent hers is 5 i k¥ »~ r u (Sal
B72) the Arabic ,I'.'" "heated,molted" as I am pointine out
in my forthcoming tranglations of ths sscond part of my Fadi-
(1) For the certainty of thess restorations,ssa CT.VI,11,Bu,
81-5-9, 265, T, 53-54,
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cal Texts,

Now, on our assumption that we are still dealing with words
meaning colours, wae can find an admirabls Semitic eguival ant
for & asu in the Syr. Fézf{azﬂlgﬁ "purpursus", litsral-
ly when it is brokon up into 1ts two componesnt words, s a 8
and guna, "sas-col our". That istosay, hulalu
is ,on our assumption, a colour - substances which, af'tar
roasting, becomos r & & , The answor to the problem appsears
now to bs simple: hulalu must be the whits laad used
in painting, which, aftser roasting ,as is well k nown, bocomas
I ad Lai s di

We have thus a good Semitic Pg*ﬂllﬁl for s a s u in
*:;Jrlxxdlhﬂl ¢ with what can wo comparse huil alu? And,
fur ther, what doss ZA,TU (==h u 1 a 1 u) mean whon it is

v ¥ ¥ v v
profixed to UD,AS, UD.,aAS,AS, MUS,GIR,and SUBAT

Now white 1 e ad, the ancient cerusas, is
preparsd by ths action of acetic acid on metallic 1lsad, a method
well Imown to the ancients, " Whito lead has long beon
known,being callad \(JL}LU Brov by Theophrast:s. The process
of manufacture as dsscribsad by him consistod in the actlon
of wvinegar on lead, the miteriai formed being scraped off af-
ter a time from the surfacs of the metal. Pliny mentions the
same sSubjoect under ths name of ¢ a r u 8 5 a,and describes
the dbove mothod of manufactura! (Roscoe,11,900:Diosc.v,ciii:
Pliny,NH, xxxiv,54), The dlrections aetually given by Thoophtas-
tus for making ¢ @ r u 8 @ are as follow({Hlst.of 3kones,
trans. Sir John Hillfeci):-"Lead is placed in sarthan vassols
over sharp vinegar,and aftosr i1t has aecquirod some thicknass

of a kind of rust,which it commonly doss in about ton days,

thay open the vassals and scrape it off,as it wore in a kind
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of Toulnaess ; they thon place tha laad ovar ths vinspgar

"

gain,repaating over and over ths same method of scrapings it ,
till it 135 wholly dissolvad ; what has baen scrapad off thay
thon Dbsat topowdar,and beil for a long time ;5 and what ot
last subsides to tha bottom of ths vesssl is tha ceruss. (cii).
in a mannar alse, somsthing resembling this is verdigrisas

mada ; for copper is placsd oVer the lass of wins and the (1]

rust which it acquirss by this means 18 taken off for usa." 4
How theras is a most striking Somitic comparison for h u-

1 alu (if we are to follow this clue of troatment with

? g
acotic acid) to be saen in ths Syr, f—_::h 41 {Prom the root
= RV
;\—D u}_":-.'l "vinagar®, If this bs correct wa hava goond warranty
for our theory that h ul a1 u ,as the substancs obtainoad
by the action of K.L_M "vinasgar" ,is . \litsrally "the ace-
tatod thing",which, as wa have sesn bocomas 8 £ s u "red

155.&':'::?)'0;- tha simplo addition of tho sign BAD moaning "roast-

ad”.

(1) Thoophrastus diod in287 B.C,

(2)tho ferm hul alu 1is ,of courss, exactly ths sama
as tha 3yr, eixsaw purgamsntum, sordities. It is a nice
quostion whethor thass two words ':.r-‘aﬂiﬂ_rmy way Cconnactaod:
=N\ No 18 referrad to ths root N\ % purgavit, and as
such will have nothing ¢ o do with our word &= ! on
the othsr hand , the romark about "a kind of foulness", for
ths 1sad scrapad off in making the coruse, has i curlously
similar ring. "It is concaivabla that thors has bean some
confusion hﬁ‘g.v.'-'-:art hulal u"the acstatod substanca" (1.0,
"white lead" J,tha 3yr. mA Ny sordities, from ths "kind

of foulnsss" scrapad off in tha manufacturs, and tha root
‘which gives &% ., "vinagar' .
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in the FPifteonth Century £.C. 1 groat quantity of pifts doaco-
ratad or emballishod with h w1 a1l w . Ths mines ol Kabin
Ma'dan (s8ilvsr and lead) ,if not actually within his domain
wora vary noar to it,.and oswsily accassible to his marchwmnts,
v datall which adds thljitu; waipht to tha viow thit h u 1 a-
1w i3 "whit: lead".
Tha provsnance of h unlalu i3 pgiven 18 Irkab in II

®,51,ko. 1, lé,bfﬂ;

®Imn ASsyrian hedicing ws find hu 1l 21w usoed ,but its
particul ar vailue as a drug 18 not always easy to dofino,owinr
to the mutilitasd condition off th: texts, In AM it occurs som»
Ié-timjﬂ,but of thoss occurrancss not all ars madicinal, It

i

fir]

,Nowsvor , certainly prascribad for oxtarnal usoa(tamploas,
20,1,31, with which cf. IB,73, racormendinrs whito lead for
tha fomshead in smbrocation) : apparently anrlisd in oil{41;2;
6}. Ona instancs must bo ¢arafully noted in  which "ona £ u"
of hul alu 1is prsscribed with sevaral othar drurs,and

at thn and of thos recairt aithsr thasa or soma difforant por-
tion ef tha rﬂcqiptﬂwhiﬂh has pot lost in tho braak) ars to

bs drunk(4,4,2), 50 ars therafors in doubt wshsthor ths pras-
eription indicaitss that ths "ono S uw" of Aul alu 1is to bs
drunk or appliocd. It is hardly noecassary to point out that
wilts loud is a poison, o fact shich Pliny knawltikh xxxiv,54),
but Hoscos points cut (i1,800) that thos descriptions given by
Fliny would loid us to supposy that to this writsr tho diffar-

anca batwsen whito lsad and sugar of load{acatita of liad) was

(1) 52a the Tushratta lottars and inventory in Knudtzon,Die
Fl-Amarna Tafaln,

(2)1s it too romots from possibility that ths nams Mitanni,

tho country oithar 1nc1uﬂ1n%nr vary naar to ths two praat minans
Koban i:a'den and Arrhana iia'dsn may be connsctad philolopleal-

ly with ma'daoan "amina"f, Can. Irkadb bs associatod
wilth ArpFgovan naar :ii-aban Ma'don?
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But basidus sarpantinela nams parallsl to m u g £ irrul
this greaan stone must hava coverad tha prasn ealcite and eproan

marbla also ussd for saal sf”

s
Anothar praon stona comparad to a roptils is }:rq;{_«.m ER Tl
"malachita","vart ds montaigna® (llosfar, 257), with shich I

v
also propesSs te idaentlify mu s

£ arT T u,although, I nadmit,
it appoars to have bzon raroly(or novor?) found in assyrian
ruins. But what is convincing that ths Assyriang had it is
that ws Tind {tak) m u : marrua proscribad by itself in
curd(?} as a ramady for some oye—troublalah 16,3,11), Horas
claarly sorpentinae i3 of no value,but malachite, =« carbonato
of coppsr ,is exactly what is wwtod. Kalachits 1s proparly

the groan hydrated earbonats of coppar which occurs naturally
in ths weathoring of coppor lodes,and is usaed as a p 1 p—

m an t undor tho name of grosn varditar{iutl ke G i :‘:"IZ:.'I..'*_‘L_‘..fj
504} .1t was tha e hrysoco11 a of Flinyfl*!h,:-:x:r"'i,?.ﬂ]'{d
the proon mest approvoed by tha ancionts(Wm, 3mith,Dict.of

Gk. =nd‘Roman Antiquitiss,263). FPliny actunlly prascribas it
as an ays-salvo(Nh xxxiii, 28),

(Tak) mu & Earru 1is usad about 8 timas in Al in compo-
sition swith othar drurs,bssides ths instancs quotod, almost
Cartainly for syss; for tamples(20,1,31:102,21).

Arain, Pliny spouaks of "mo 1 0o ¢h i t i s" as a nativo
of arabia highly astasmad for making saals (N, xxxvii, 36]),
Jansen derived tho word "m 2 1 a ¢ h 1 t " from kalubha,

- (Arabia or Sinai) probably rightly, slthourh in this instancs

v
it was s an d u which hs thoupht was malchits, not m u 8-

garrui: but if his 1azntification of ths orizin of tha

(1) I misht mantion hors Strassm. Naib,No .321,"s52 (txhwd.cIr!

(2)sas K,C,Ballaey,haturs,kay 1€, 1925,764,
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Por (tuk) 24 TU.IUS.GIR sSs0 Suct, 37,
v v W
8 e ¢ tilon 36, [(Tak)UD.AS and (tak JUD.4s5.AS

- - —

¥ W
Considar S5 ur pu ,vii1,68 ; (taklup (taklup,as,-
v v
(tak UL, A3 A5 . asras wa have in succession not onhly both

L

tha minarals 1t ths houad of this soction,but ilso ths minaral
(tak)UD on which thoy ars obviously bassd . Thay must obvie
ausly hav: somathing in common as 2 bass, and yot must bs in

soma w.nys distinct.

(Tuk)UD ,. which 43 known sls3awhars(V.R,30,65,z: CT.VI, 11,
30,b: s9e sAI 5G11) means 1itorally “tha whits stona™, wa do
not ¥mow the assyrian oguivalsnt,but since UD == n am a r u
(5al 5785),it 1s not unreascnable to ss3 in it the minoral
n amrutu,as we have already sugpestad in 3ect.10, This
is tho third main component of Assyrian glass, and is lima
or perhaps more probably chalk., wemsovor, tha group Ii.UD

==.gagsu l,liti "whits sar th, clay",mcans "gypsum,
plastar, gesso",and is thus an additional pisca of avidanca
for our identification. Tha n.urmiln,r; of (tak) UD would
thorsfore appoar to bs certainly eithor tho whito 1img or
whits chalk,

(Tak ) hl’;..ag oceurs in ths compound(talk) &a .'JE'U.UD.-.%E
in ths 1ist of soal matorials {(Soct. 31) . Ths 1latter must
tharofors be a hard stons,and from its cbvlous connacticn
with whitonsss,not only from its nams,but also frow (tak)iD
=="chalk" abovs, must bs tha word which roprassnts thoy whito
stons Trom which suvals are mads, i.0.,aragonits or whito
marbl o, (Tak)uD, p!-.z is the matarial from which th yas
of' statues ara mada,so that “gain it is n_'l"-.n. hard snits stona

(855 Legrain,hist.Frag.,No., 80,cbv,18-19; 3,5mith,JRAS, 1925,
39),
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In a2 tuxt of Kabonidus' tims four shokals of silvor ara
paid for two Ehukluu_iﬁ (Strassm. ,Nab.No.245,12), and in anothar
(No.321) four (¢ ;H:_;;_kipfbﬂéi_tum uD, 1; aras montioned ,so
that tha matorial is shewn horoe also te ba hard znourh to ba di-
vidsd up, In an Assyrian letter(barpar, 1194} ¥a {tlk]UD.ﬁg
ERmy n BT nted Py 3a iwsin
"oPf ths UD.i5 -Stons of tha troasury of ths bLoon-gpod" affords
soma further svid ncs that this stons was a whits kind,bacuuss
white haz always bason ths colour Sacrad to tho moon; cf'. John
schroder,C o pploat chymical D1ispansa-=
to ry ,1669, 12 whaire "all whits and grsen" things ars said
to ba lunary things.

(Ta WD, A%  ana (tak)2a.TU.UD.AY ~would thsr sfors sasm
to @aﬂa thuir hardnass and thair whitsnsss in corpon, (and,
if T may anticipato S5act.37 by a fow pagss, ZA.TU .1 ballavse,
13 a profix indicating that acld will have sory affzct on
tho stona, s lapidarios' mothod of identification.).

(Tak) UD.AS,AS cannot ba far remots in meaning from
(taw) Un.xgijgut it is not aasy at first to sss whare tha
diffasrance lias. But tho parallsl use of ft,u.]{'HSLGIIi,AE and
{taklﬂﬂnlﬁ.ﬁg.ig will,1I think,give us tha clua,

sub -Soction 36, A. Biprua.

——

Pk ) ZAGIN, A%, (tak) ZaGIN, AS. a3, (tak)ZAGIN,TIK, (tak)ZAGIN,
Zut, and (tal) 2a0IN, 516 are all squivalent to 5 1 blplr u
’ W
Br, 11777-11779, 1178 1,.11787 ), and {tak) ZAGIN, ZUN.GUSKIN and

(tak)a.TIK. 25.GA are sguivalent to s i hlplir hurasi
(Br.11732,Kki £60: Del.,HuB,5598), .

¥

1) 1,1877(Buzold, Cat.,256)mentions nap har i & 27

i v
Cac)u. a¥ A¥  (1.14)== "total 27 up.a%.AS stones”.
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S20 soma Yariaty of blus» stona liko lapis lazulil. Philelopg=-
iecally the first stons which sugpests itsalf is the bluo 3Sap-
phirs, tha arabic "rﬁlgﬁ , tha correct Samitic squivalnt(at
loast in its consonants) for 8 i p r u . Indesd,the Grosk
sapph olrvros i%l?“ﬁpﬂﬂﬂﬂ to ba some form of lapis
rathar than our sapphire. This, as has already bosen notad in
sect,52, is borna out by tho variety doescribad as s 1 pir
hurasi "golden sap phire" as distinct from tho ordinary
sipru,and ukn u "lapis",oXactly parallelad by the
two varietiss of s apphoiros glven by Thaophrastus
(liist.of 5tones, S.v.) as ¢y an a (="blua") , and
=300 0 (o < f="¢n1d“]; ths latter baing tho variety of lapls
spanglad with iron pyritass., These two kinds ars fully described
by Pliny(Mi, xxxvii,38,39) under cyanos, tho s ap =
Phelros baing said also to have spots like rold.

hore, then, wao find the Assyrians ,not unliks Pliny, using
the word for lapis lazuli as a goneral word for a (dark) bluo
stonz as a philolopical sta®ing-point from which they may
coin a name for "s a p p h i r o",by adding tha tarminations
ra;.ar ;‘.E..’a; s Jjust as they do with (takiuD.

as hava seon that (tak)UL== "chalk",and that ftak}UD.xg
and ftﬂc?zﬂ.EU .Uﬂ.h§ ara harder white stonas,marked by some

W
diztinction, Can wa show that this addition of AS | anAd

(1), what sxactly is Pliny's Sapphire is uncertain,But ths
Sap pir of tha OT appears to have some claims to bs
our sapphirs,as woll as lapis(for references, see Bripes-Dri-
ver,Hsb.Dict.,s.v.; Wm.Smith,Dict.of tha Bibla,. 1ii,1138].
“he othar Sumarlan pgroups for s i pr u ,1.3 (tak) ZaGIN,
TIX, (tak) ZAGIK, 306G  moan "lapis of the nock",i,e.,a gem for
¢ nacklace,and "woak 1lapis"raspectivel y. (Tak)ZaGIN.ZUN ap-
p2ars to mean "numerous lapis"literally. It is important to
remepber that (tak)ZAGIN,3IG can be made artificially(Seo
sect.25;q). ‘
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gramination” .

In this word "scratch" wo can at oncoe see a clue to the
philolopical origin of s 1 pr u , It 1is ths same a8 the Syr.
= “Lﬂibr"a nail,cl " ,which has also the maaningofof "onyx"
(distinct from w290 v;#dELﬂE?F. Apart, thoraforse,from itss

rosumed equivalance gwith the Arabic ,which is not
P

-

the corroct philelogical squivalant for the ﬁyr.fiiji{? nd
must probably by a late loan- word,like the hab. L1"§5§3,
which again is not an oquivalsnt for FrJifi-k; ), wa can
soslt thas original meaning of siprau in ths Assyrian
root & ap aru "seratch’,and its comnates For "finrcar-
nail, claw®, and s i pru,"p oint of a waapon” [HASB6 ],
81prau "gapphire", thoe second hardost mineral, and also
a form of corundum,of which am e r y 1is a form, must thus
maan "tha Seratching 5tone",with a curious
parallel in the heb. 81 p P oren g amir (Jer.,xvii,
1)"point of samir- stnna“fl]

The probability is that sapphire or corundum was the hardost
t35t the ancients had, Pliny's description of ad am a S
rathsr indicatas that it is doubtful if hoe had any acqualn-
tance with the diamond,and the opinion is that the word
adamanas was appliod by the ancients to quarts, spmcular
iron ore, and amary ( Hastn¢k,P11ny,vi,iﬁi-qunting Dana).
hayes Ward(2) also suggests corundum or cmery ,and not diamond,
as the probabls tool for cuttine soals.

el ke

L CE
(1.8 am L r ,of doubtful moaning,is a stons used as figura-

-

tive of harcness(k=z.1ii,9; Zech, vii,1l2), Gosonius connects it

with Opoge n o r y(smith,Dict.of the Biblo, I, 21),which Potrie
.

(hastings,Pict,.of the Bible,iv,619' follows,
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intoresting in this comnection 1s Pliny's description of
ona kKind -

“dhan ... this stone does happen to be brok.n, it divides
inte fragrents sc minuta as to ba almost imparcoptibls. Thaso
particles ars hald in great raguest by engravops, #ho snclosa
tham in iron,and ars snabloed thoreby ,with tho proatest faci-
1ity, to cut th vory hardsst substancas known".

Theophrastus actually mantions a stona from Armania
which was used for cutting othors(kill,Theophr., 185).

4 Tinal placo of svhdenca that Glpru was usod a8 2
hard stono in a mannoar similar to corundum,is found in T,

X1V, 18, 22, 25 -

W=y
(tak)s i -1 p-ru = (tak)2AGTN.[AS |
(takl)s 1 -~ 1 p—-ru == (tlkr u -nu '—E-h’. "Ll.ill

(Ths rastoration is sugrastsd by ia B60 ),

In ths 145t word, Kk un u k v ,wo mast see,not "ss2a1",
but sithor "soal-stona",i.o.,the stone for making saals,or
alss ths"engraving  stons", Obviously the writor cannot have
msant simply "eylindor-seal",which would unroaascnably singla
out this particular stona s i p r u as a matarial for ssals,

which we cannot accept 28 at all liksly, when thars ars so
many eothoars with botter claim to ba 3¢ dascribed.

To sum up s ipru, Itis tha Assyrian aquivalont
of both (tak) ZAGIK.as amd (tak)ZaoId, 25,43 | and is stymol opi-
eally tho squivalent of t he Syr. F-,."r.fi-aks "claw, onyx", and
%18 probably takon ovar inte  Arabic in the word Hfﬂrﬁaﬂ?
sg.phire. Proporly s i p ru maans "the scratching thina";
and whan wa considor that, just as (tak )UD is tha soft chalk,

v

and (tak)up, a3 1isg ths hardar whito stona from which saals

are made, and (tak)ZACIN 45 tho moderately soft lapie which can
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be rround into ultramarine ,whils 1ts hardsr form is (tak)
LH"?LE..—&E and  (toak) ZacIN, 5. .5 (== g81pru "supphi o™,
probably tho hardost stons known to tho anciants, we shall
not ba wrongs in sooins in ths affizas LE and ﬁ;.az tha
maanins "hard" and "vory hard" rospactively. In (tak)ZacIli.
I "blus ston: of tha nack" ,calload gipruw must sao
sapphirs, thae ﬁumsllin (tak) 43C1E,516(==3 1 p r u ) w» havs
soma form of sapphirs which can bas mads artificially(tha
raferance boing to its tint,rathor than to its hardnass, sincs
#wi have no indication that tha f1iss is to by tourhanasd by
baing plungacinto fat hsated to 4 hirgh pitch}, anothar warioaty
of 8 i p r u,porhaps tho"very hard"ons, will ba ths "a d a -
m a 8" with which thas jowallors cut othar stonss,particularly
8311 - cylinders. This last minoral must bo a peint rathur
than a nocwdar 1likas amary,and honce +ill bs ths common corun-
dum, the variaty knowmn as "adamantina spar", from its sxtroms
hardnass,occurring commonly as prasnish or eroyish, It is
used in tha sSast Indiass for cutting and polishing pracious
stonos(P’C viii,66). FPorhaps wo aro to ses "eamory p o W=
d e r" in (tak)Zalik, 3UN,litorally"numerous lapis".It may bz
mantionsd sith advantagp that Turkey is ths larpgsst producsr

of umary (Rutley, 168,

#u have ,1 venturs te think,solved th-s problom of tho af-

e v ¥
fixas A3 and AS.AS3, ths various kinds of (tak)UD and (%)

ZAGIN minerals baing divided into classes in relation to

thair dagreass of hardnsss. But bosides this distinction, we

Have samy that thers are subdivisions of the (tak)UD. AS

(1) Jenson's raading ,? ibri-1a for (tak)zZanIN,TIi-ia
in ths Gilcamish dpicl{kk vi,1,240-271)axcept that it should
be sipri-ia,is thus corract,and in this carcanat of Ishtar wo
can S3e 1 necklaco of sapphiros.
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v v
and (tak)uD. is.45 which ara denotad by tha prafix Za, TU,
Bofore trying to settle dafinitaly tho kinds of stona in-
. hd v
dicatod by (tak)UD. .5 and (tak)Un.aS. o , wo must obviously

consider tha moaning of Za. Tu.

b= 1 o i R T e Th a ira an ingpg o T Za,.TU 4 n

compoundas.

wa havo in Gect.34 a list of cortain stonos marked with
tha prefix Za.TU.

it will ba noticad that sxcwpt in hu l a1l u "whits 102d",
and hulalu 4niwhits 129d Por tha sya", no attampt
ig made to introduca tha Assyrian word hul 21 u inte ths
translation of tho Sumarian namas.

It will by saan thait 24.TU i3 aproflx to the two white ston =
bk 0D, Y ana  CtakluD, 4b. -f:, shich wra rolativily hardor than
(tak)uy "chalk".,  dgually , 44,00 13 a prafix to tha srean
stong ,mugg:'arru . w3y hava thus ,without countings ths othor
groups at prosont unidentified, the proflx 24, TU add.d both
to whits stonoes and groan stones, 1t therafora cannot hava
any rafarance to thair colour, for ,althourh a graan can ba
qualified with such a word as "pals "or "dark", tha same cun
hardly be sald of white. kKorsovar,it willl bo obsarvad that
dnyfu 18 not addsd to rod or bluas stonaes.

Arpain, A, ,.TU cannot rofsr to thas valativa hardnoss of thase
stonas, Tor that is sottlod by “‘: and FLE.:I‘;.

Let us axamins tha problom on thy avidence that wo alrandy
havae,leavinr out the mnidentifioed groups. It is obvioms that
iho prafis Zu,7U0 marks soma subdivision of tha classas of
stcnss to which it i3 prafixod:! tho assyrian scriboes and lapi-
dries vars far too clovar to wmasto broath or space on unn.-

CaSsary adjuncts, s have hul alu 1litsrally "somathing

=z
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treatod with acid",

I supggast that this prefix to cortain fairly hard white
and groen stones ie an indication that the Assyrian stenamae-
sons and lapidaries were woll aware that caortain classas of
rocks could be easily idontified by the offorvescing of acids
applied to them, This is ,of coursa, a wadl known modorn tast.
But it is a poculiarity which was known aven to the Hobraws,
{hhu wora far behind tha Assyrians 1n prastical civilisation)
as is shawn by Prnv,xxv!EG: " as he that takath away 5 Farmsant
in cold -veather,and as vinerar upon nitrea,sc is ha that slneoth
songs to a heavy hasart". I have alrsady surpested that we do
not yet know onouprh about the powwer of the acids or vinacvar
known to *the Assyrians, and hoafar's inganious suggoestion
(117)that Pliny refers to hy drochloric e 1 d
may aptly be quoted har?ij

"On met,dit-11(Pliny), avec 1'or,dans un vass ds tarre,doux
partias de s3l commun, trois partios dse misrfprablbly sulprhata
of iron or copper),ot de nouveau deux ;;;;Ibs d'un autrs sel,
at ung partie d'une plerre ﬁppﬁléﬁ schistaltorra argilgusa]:on
ekpose ce vase a 1' action du fou ! le mélﬂﬂgﬂ s'ampare alors d»
tout ca gqui ast ;+rannar a 1'or,qui dsmura pur.

"Nous anrepistrons c¢as paroles de Pline !ellss sont d'une
haute importance pour 1'histoires d: la chimia. Car un malangs
ds 361 commun (chlorurs ds sodiuml,de vitriol(sulphats ds far

— i i o S o 8 S 8 B o —— e

on de cuivrel) et d'arpilalalumine),produisait ,sous 1'influ-

e o S S S S S S B R

‘
"Quel etait cet autrs sal que 1'auteur ne nomma pas? 5i

e'ast 1o nitrate de potasss,loes Romains aurcnt connu 1'aau

P — e
—— e e

(1)Nh, xxxiid, 24,
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régala. Or 1a vraioc chimia ne dats qua dz 1'smploi bisn Ftabli
5;;-1;tdus niné%mux,qui sont las ?5;1t1b193 dissolvants dis  mi-
taux” .

Tha pacullar trasatment of rocks with acids or vinagar was
certainly woll known to the uncisnts ! and this gquastion of
dacomposing rocks by this traatmant(as,for sxampl », nannibal
crossing the alps) is very fully discussad by borthelot(hist.
1,370). He says that the action of fira on rocks is noted in
many ancienti passapgas;and,sinca fira is snourh to decomposa
calcarsous rock,ha cannot sae why they should havs prefarrad
vinopgar. Yest the texts dsaling with this subjsct arz nurarous
and to tho point, and hs gquotes Pliny (Nl xxiv,21) as saying
that the hard stonss mat with in tho minos ars broken by tho
maans of fire and vinapar. Vitruvius also says i-

"If an egg 18 1left too long in vinegar,its sholl will
softun and dissolve... Se also loand... changpas into c¢aruseo...
coppar into vart-ds-gris. Also a paarl dissolvas. .This
action 1s equally eXsrcisad on hard rocks which neithar iren
nor firs alons can dacompose. But whan they are heatoed wall
with fire, it i3 enough to wator them with vinezar to break
thom" , (viii,c.i1i). Pliny (Nk xxxiii,=27) says that tha strongth
of vinegar doss not sxercise ltsalfl against fooed only,but on
many other things. If 1t bs applied to stonas it 'will broak
thom after thov have risistad the action of firs. Galan(De
fac. simp.Mad.,1,28) says that vinegar actslike fir: in
attacking stones, copper,iron,load. Barthalot quotas othar
ancient authors ,notably Dion Cassius(xzxv),who tells a story
how ,at the taking of Elsuthura in Crats,traltors watered

a groat towor with wvinagnr to make it friablo. Berthslot

thon givas the opinion of k.havet,who considors that cal-
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caraous rocks ars hardly 1likely to ba much more affactad by
vinagar than by watar after thoy hav: bagn calcinod. Thy roe
sult of concentratod hydrochloric acid would bs diffarsnt.

I hava guoted kM. Berthalot fully,in ordar to shew how vory
definite a baliaf oxistad in the ancisnt world about tha pow-
ar of vinagar on cartain racks.

1T wo accopt the thoory that 2a,TU 18 prefixad to thoa.
rocks which effarvesce or otherwiso show scme affact whan acid
1s appli=d to thelr surface, it #lll excluda from th. stones
so indicatoad all granites , porphyrias, quartzos,and silicious
rocks.but includs tha calcareous rocks,marblas,limestonas, and
the 1lika,

with this 1in viaw,ws may mako a2 tehtative idantific
tion of tha (tak)ul =ana (tak)MUS.GIR groups by thair class-—
ification in turms (a) o f radl atlwa hardnas

1.f ‘|.I" 1.'
a8 shawn by AS and A4S . AS i(b)ef th v e f [ o rv o g=

cant ol fact of acid upon them, as markod

by 2Za.TU,

I:]"=1.1-|:}[,]I.‘*: net markad by ZA,TU.. It is ths softest of tha
UD--group,1. a.,chalk; 1t is distinguishzd from
g v psum (which doss not efforvesce undar acidg )

by the lattoar being called IM,UDb,

(Tale)UD, o © "tha moderatsly hura (whits) Ub-stons": by
our theory distinct [{romr ituk}ZA.}U.UD..E which
is the stona affacted by acids,
(1) 2., 70,UD, 4% 1s spacially mentioned as
tho white stono from which ssals are mada(Soct.
51)tits name shews that it effurvescss undar acld.
It is modsratsly hard (1sss hard than (tak)in.a¥. 13

A3, This desceription will agrass with aithar
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Alabastaor (indox of hardnass, 3)
dhits marbla, or aragonits (ths latter with indsx of

3.5 to 4),

if S,or 3.5 ,1is the index of hardnsss hero, we may parhaps
Sae in {tﬂkluu,tﬁiwithﬁut EA.TU} ths modarn alabaster, hydrous
sulphate of 1imo, which does not of'farvesce undor acid,

with on indoex of 1, to 2.

(Tak ) UD_%E.HE "thy vsry hard (w#hita) stonu",distinguish-
3d Trom ftik}ﬂl.?u.ﬁﬂ-tﬂ.tg,thf lattor baingz by our
thasory affactad by acids. .ia hava astimatad tho
hardn :ss of ftuk}UD.aE as approximatsly 5 or 3.5
5o  that this «i!l by sors stona of proatar hardnass.
Import mt horas is the tabl st X, 1277, alroady quoted,
(B 7014, Cat,. ,256),1.14 "total 27 (tak)UL. .5, \3" and

r.,1.7 "total 6 (tak) UD. a5.AS ", which indicates

that the (tak)Ub.a%.As were reckoned in piacas in
fairly larpo quantity, If thay ware beads, 15 ssems
probabl a, thoy woras vary liksly of chalcesdony,a vary
common jawslloars' matsrial Im assyria, This is a
white stona with a hich indax of hardnass,and unaf-
factad by acids.

(Tak) Z4. TU. Ub, 4%, A% w111 be somo thits rock of a

hardnass crastar than 5,or 3,.5,affoctad by acids,

&, . ,porhaps flucrspar(indax 4) or .apatitalindsx =),

(1f ws accept ths lowsr figur, of 3 for (tak)uD. S,

it mipht ba possibls to includs haras aragonita(3.5
to 4).
(Tak)up. A% came from the mountains Dudpig and
pulupi¥ (unknown,IIR,51,Ko.15,1%15,16).
From these wo can procoad to ths green stona:s distinpuished

in tho sams wajy.
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(Tk)iiu 8 ¢ A rru, written both (tawd)its.cin and (o)
Iu.TU.LUE.GId,whlch indicates a diffarsnca bat vwsen thoy two .
classas of stonas, tho lattar being,on our thiory, affacltid by
acids,and from S3ct.531 a matorial ussd for 5321388

In onws casa,which I sugrest,may be by accidant, wa find
(t)LUS.GIR ussd whors our thsory demands {mk]a;.?u.hu;;.cm:
this is in a madical taxt alraady quotsd (ik 16,3,11)whars
ftakFHUE.GIH is ussd by itsell in curd(?) for eyes.This must
b malachita, chrysocolla, carbonats of coppor,which will of far-
vasco undor acid. It is,howevor,not unraasonabls to oaXpact som s
latituds if tharas 7a3 no doubt which drug wazs intondad,

tialachits is,as I have admitted,rarsly if avar found in
4i88yria, but othsr carbonates ar:s frequent,and will,of courss,
Jff;r?Jﬂﬁd undor acid,notably grosen calci t o, or
BT marbl - (ashmolean Musum: hahant,ﬂut.ddﬁ Lylindras,
Nos. 61,124,13C,stc.: "calcalr: vert",ib.No,110: <rosn staa-

tita,a 1007,Dalaports,Catalopuo,ii, 200),

[T%E}Ll Wi maud z arri, writton with 2i.TU,"3yas of
mus§~arr u", rraen- 5r blus-praon)- Colourpd stonas,may
wall bs thse t ur gquo i1 8 7 ,s0lubla in hydrochloric acid.
"6 omati muigarri of BEit - Innibi"occurs(bofr

iy P W i L
59} :cP "B anatum muspgarr i (Knudtzon,Ta, 25,14

b v
19), asum put (tak)Z..TU oni mu s e vr v i and  (tak)ma-

v

nisuti at the top of thu crown which ha mads (v R,ﬁﬂ,iii,ﬁ}.

This word on u "oye" cceurs s.veral timas in connection

with stonss, Tho samo agum({ib,ii,59) spaaks of (taklan 1t
n

weluhha "uyo-stonas of mulungﬂﬂl






(5 3¢ction 38) 110
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2 yctilon 3f. {T'ﬂ[]ﬁubi, (taklad 1 h r u.

v B
fhe minosral (tak)lzg. 80 (== 3 u b u ) takis on sovoral
forms =
(tak)za,sUd == § u b u (Br,1174% : 5a1 2017)
(SUEal
== g i hru (301 9017, e cf. Br.6641,

(tak)ID.ZA.SUH == s 1 —f h-runm

W v =
(tak)2A.SUH. U1K == "red Subu " ==1arahu
== (4T 9019),u r 4 2 h u {U'I.Ii"f, 17,1,14 ]

ez I:t.i.k}rb {5.-11 90191,

(tak} da. Suk, S16 == "green dub a", ths sam: as tho next
eroup in CT . xiv, 15,11, md equival nce

ib, 17, 10,
{£ak )23, 304, HUXKL == 1 2 ni b ;o Zand ba wl ba

(a1 902()
(tak)za, SUE,UNUKL.GAL =="croat n'i bu" ==k 1 b 11t u

(3a1 9023), nibu bureralnuallsa

9024 )
(tak)ID. 21. 8l == 3 1 h r u (Br.6641)
(tak) 2a.Tu. ID. 2a.5U8. == T (sal 9067)
(tak) za. SUH.GAL (5.1 9027)
(t k) 48, 5uH.DU (34l 9020)
(t2¢) za. 3UH. 1D, Z1.0a (a1 ©025)

(tak) Za, sUi, ID K AE Ba (841 902€)

A 3321 of Zi.3Ua and wnothsr of (tak)KUR-nu(== $1danu :






(Sactien 38) 111

hasmatita)are mantioned in CT,x%xiii,I,10(sse BoFr,73), OT VI,
11,14 ,a, showa that a s»sal-cylindar can ba mada from the ston»
1L, 24,80 |,
£ ub U has long baun idontifizd with tho hgb+i:h?,trqn5r
1atad(probably quita srronacusly) "a g a t a", ths Et;ﬂﬂ in tho
aigh Priast's braastplate. But 3 1 h r u ,ths synonym for
E ub E',laads us to considar tho two following comparisons
8idas by sido - :
E ubu == prabic ﬁLq;ﬁ; "brass® ?
51 hru== gyriac 15%3;!HL&+ S o By el

Mow thig latter,vitriol, isf oer r o u & 3ulphatoe,
or rram vitriol,which is used for dysin~ black, and is usu-
ally obtainod from th, dacomposition of pyritis or as a byos-
Product in ths mamulacturs of ceppar sulphate or bluas vitriel
(Roscow,11,3236). Obviously,if my suggostions ara right for
the Somitic comparison of tha word, E ub u,with 1458 synonym
s i hru will cobprespond (throuzh its philolorical ralation
to brass and vitriol) with tho haleanthum of
Pliny (Nu xxziv,32),0f which hs says "The Grooks ,by ths namo
which thoy have given it(chalcanthum), have indicatad tha ralas
tion botwaun shosmakars'black and coppar",and Bostock,in his
not: rsferring to Backmann,hist.of Inv,,i,181,says that Piiny
probably includss undasr this namo Eraesn vitriol
and blwuao vitriol., Rosceo(li,434) says that ths
two wara for a lon~ tima confoundsd tomather., Sincoe wa have
idontified s i1 h r u with the Syr,nggiupr,wa can o a step

farthar 'md _sao in it Pliny's s o r 4 ,wnich the Arabs say
isred vitriol (Barthalot,iist,,11, 242

Pliny's doscripttion of ths manufacturs of Lhalcanthum

alffords us savaral points which help in our idantiflcation:-
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"It is prepared in JSpain,from the water of wells or pits
ahiech contain it in dissolution. This water 12 bolled with
an equal gquantity of puras water,and is then poured into
larpa wooden raservoirs., across thess rasarvoirs there ara
a numbs: ' Immovablo beams , to which cords are fastened, and
then sunk into the watsr by means of stones: unon which a
slimy sediment attaches itself to the cords,in drops of a vi-
treous apnearanca, somawhat rasaﬂhliﬂi a bunch of pgrapes, Upon
bein romoved,it 1s dried for thirty days. 1t is of a=mure
colour, and of a brilliant lustre,und 1s often taken for glass.
when dissolved , 1t Tforms the black dye that is used for
colourins lsathar!

liow this description,that the sediment which forms the
chalcanthum is like a bunch of prrapes,confirms ths view that
ws are on ths right track with "vitrioi". Ths proper aquiva-
lant in assyrian for "gr e en Zi.SUH" 18 1 anibu,a
forr confirmed by the medical text Am 3,2,158, two other rorms
boing found elsewhers, z an i b u (incorrect?) and n 1 b u.
I anibu,like saveral other words for stones,begins with
this curious syllable 1 a ,and it is not impossible that 1t
18 a borrowsd word, The ieb, .11 "grape" has presumably
no philelogical equivalent in issyrian, unless it bs i n b u,
about which there is soms doubt,the propsr assyrian word for
"erape" Leing k ar an u . Surely we may Ses this unsbraw
word in 1 an i b u , the comparison being dram between
1 an 4 bn and the resemblance of g r e en vyisgori-
ol to a bunch of pgrapes.

v
Ianibu also represents the valus of (tak)ZUR.3AR,
GUHJPa)f$JI 6°34), and a comparison of CT. X1V, 3, 22,¢, and

51151“: with 07, xviii,25, Rm.,;539,14,gives the squation
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N =1u =} nan-n1i=bu,
W
Like (tek)z &, BULK , SI @ in 07, XIV,17,1t i8 closs to 8 a-

v
(tak)Z2 UR.S AR, GUB, BA ==

maitu (which I hops to shew a little further on == the sky-

blue cryﬂt.a]cs,nf blue vitrioli, and therefore must ba ths sama
1

1 an i b .

In Assyrien medicine we find the Tollowing uses :-

(Tekc)$ u b 7 ,for temples (ax 102,22) : ey & &
(1:,454)}: not medicinal (23,7,4). In Pliny we finéd ¢ h a 1 -
canthum recommended for granulations upon the eye-lids,
pains and films on the eyes, and when applied to the forschsad
with a sponpge, 1t acts as a check upon defluxicns of the eyes
(N5 |, xxxiv, 32),

(Tak )i an 1 b u (written both (takl)as,SUu. 516 and spelt outl:
for hair (3,2,16) : for t emp 1 & s(102,52:104,10): va-
rious(?,1,5:29, 2, 11:40, 5, 20 : 47,5,30: 102, 25),

v
(Pak)Z 4. 8 U, I D. 2I D, D& lone 8u ,50,12,4),

Fow,il our equation

v e
Sunban ,831hru =chalcanthunmn,

blus and green vitriol,
bo corrsct,it should lead to our dstermining the other forms
of (tak)Z A. S U . We can thersfore consider ths different
kinds of "witriol", as glven by Berthelot, Coll.,241,242:

(Chalcanthon s souporcse § blus vitriocl== sulphate ol copper
green vitriol ==suiphats-ol iren

and Dbaale sule-
phate of : copper
yellow and red vitriol== bagic

w : =
(1} of., [tak)GI.RIN.SAR.GUD.BA, Ak, 102,54,






falectdon 5F )

1t
~=
n

sulphate of iron
white vitriol == sulphate of zinc, sulphate
of alumina
gr,in his List.,11,307 ,ahere he gquotes Bubacar (eirca A-aAlth
Cent. )as sayins that there are six vitriols (atramental,one
to sive a black colour ,ons whito , chalcanthum," cal cande",
calcathar, surianum, Uno 18 a yellow employsd by gpoldsmiths,
snd ~ne i green used by leather—dressers.
@ should thersfors sse in our " »ad 2Za.304 " the
basic sulnhats of iron of Berthslot, Can wa arrive at any
gatisfactory Semitic comparison for 1 a 7T a hu to bear

this out?

Aword 1 aralh {t uf} axists,havins the equivalont in
sumerian .5 ,1it. "corn-top",and as it appears from 1ts
ocourrencs in a 1ist to be connectad with corn (see 1 A, 81: LB
310) we muy not be far out in considering it as Mhowe ke, and
thus equal to the Greek }\EH;S "hugk" ,"flakss of copper or
iron", Latin s qu am a . Iron "seale", accordine to Dios-
corides, 13 similar to rust (hydrated ferric oxidel, but
pﬁssessaa 1a3s activs medicinal propserties. 1t mirht be addad
that ferric oxide acts as a basic oxide., e mayx therefore
ho on the right track in translatin~- i ar ahu as a bys-
formof i ar 1l [t u] "huak" (7}, with parallelism to the
Grask ?leTiS as a chemical term.

Tho other problems ,notably (tak) Za.SUi,UNU.iL, and the
lareer mineral of tho game name which = kibaltu,

mugt be 1eft for tha prasant. Eut zoms little additional

avidence may be dram for the equival enca "yitriol" to this

P v
section from the presence of thé sord m a r D u s n,marcasite,
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pyritas, ( see 3ect.40 ) which follows immediately 1n ordsr
aftor s a maitum "blue vitrioi" (Sect,39),which in its
turn immediately follows the 2 A, 5 U i group. All forms of
vitriol ars to be obtained from the Spontaneous decompositlon
of pyrites. We may surely accept 1t that the AsSsyrians; who

haya thus arranged their lists, knew this,

#o can thus sum up our rosults, as far as we havs pgons,
for tho equivalence of the Z2 A, S U H groups with various
forms of vitriol. #irst,various forms of vitriol axlst, blus,
graen,yellow, rad , and white,which may wsll in part coincide
with the "red","green",and evon D u r r u m u "variegatnad"”
kinds of Z 4 23U mineral. Then, the Assyrian squivalents
of 2 A 81U 4, ;ubﬁ_ and 81 hru,; would appear to

e i -

ba gurmuctim philolopically with @34 "prass", and
‘W:‘Lﬁ-x "vitriol", while tha "green 4 4, S UL " i3 repro-
sented in assyrian by 1 anibu,porhaps allied te Y
"grape" from the botryoldal appearsnce of the Chalecanthur
in process of formation., I a T a h u ,the oquivalent of the

—

"red 44, S U, in its similarity to 1 araht uj’
perhaps "husk",may be compared to the Gresk )«.ﬁn’t’ﬁ', consi-
dered in 1ts meaning of "iron scale", Finally , (tak) Sama
i t u ,"thse sky-blus minemal",i,e.,blue vit:rjol, which is plaoced
nlonpgside both this series,and mar h u ; u "pyrites", a
connection which is scientifically corract,

Noticesblo is Ak 3, 2,158 (sce Gadd,Liv,ann,.,1925,151), (tsk) pa
(= 1a'ertu, Lanpdon,JS0R,111,39) Sa VII DAR,MES Sa (tak)ianiba,
i.6.,"a ia'ertu with seven spots of laniba",which may thus re-
far to the chalcanthum which dyes bleck, This will perhuaps
give tho clus to ths meaning of "the soal of E..x.;.ﬁ.l;:{p. 0% |

for the Assyrians must have known of ths property of certain

Stonas to absorb a dysa.
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Finally, & word is necessary on the peouliar form (talk)zA,
TU,ID, &A, SUL , (Tek)ID, ZA,SUH (without ZA,JU J =841 hru
so that ,by our theory that - 2A,TU == "treated with acid",we
ought to sos in this soms form of vitriol ireated in this way,

The chemical most likely to be commected with this ns far as
I can Sea,is V er t-d 9 = g r 1 5,which is,of course, & coppor
product,not iron, At the same time ,1t 1s clear that the tlue
yitriol is & copper,and that chalcanthum appsars to have besn
e confusion of ths blue and the grsen vitriol. Vert-de-gris
is prepared(according to Berthelot,Hist.,ii,93) by treading =
coppe r ingot with sulphide of arsenic steepsad in water,end then
placing it sbove a vessel in which there is strong vinegar.

Dicscorides and Pliny certainly know of the acetate of cop-
per,which was obtained by watering copper filings with vinegar,
end shaking them (loefer, 130),

Seotion 39, S ameitu =B lue vitriol.

E amaitu 1is the noxt mingral apparontly connected
with the sbove It ccecurs following the 2A, SUk—groups in CT.
IV, 15,and 17, and preceding (tak)ZR,3aR.GUB,BA (==1 &n i b u)
end (tak)m ar hu £ u (pyrites ,Sect,llﬂl_,and it 18 glven as
squivalent to ) (tak)n w g a1 t um on CT,XIV,15,13 and 17, 15,a-2
Since we have just dealt with a form of copper for a sories
of words pl&cad'&lmlgside g ameaitu In the lists,ws
are entitled to Seek a similar chemical as its squivalent,

W
Samai tu, since it would appear to be derived from
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¥ -
S amu would appear to be "the sk y =b 1 ue mineral",

+e have seen that gu b u 1S probably both green oné blue
vitrical._,su that ; amaitu wlll then be sither ths hsautt.
ful blue crystals obtained by the process of svaporation res-
cribed by Fliny (sbove in Suct*mlur »1e8s probably, the natural
blue vitriol, ch al ¢ an thi t e ,hydrated sulphats of
copper,

Therse is no difficulty in finding a philological e quim.
valent for mu 8 al t um {doubtless the "stone" mu 81 1 -
t um ,lieissner,Supp.,59), The Syriac . x 00 =2
"vitriolum cuprinum",the same mineral, appears So obviously
a garbling of our word, that we need not hesltats to accept it,
if we accept "blue vitriol" for Yamail tu . A parallel
to this curiously mutilated form 18 to be Sern in W ﬁ_;:k_.-r'_\__‘fw
"o corpse", from the ASsyrian 8§ a1l am tu (iaupt,quoted Mai
1043 },ths same phenomeanon of a liquid being merped in a follow-
ing dental,and then a @ resulting, Something similar oceurs
in Assyrian,where the final feminine § becomes u 4 after m,
which in turn bscomes g, as in s andu (Fsamtul

The root of mu § al t+ u may perhaps be the same as the
Arabic JL:-C " to steep, macerate",used of plaster, tha
referance to "macerating" being the procsss described above.
(Tak)m w 8 a1l tum 18 also the equivalent of (tak)o a b r s,
which I teke to be coral, (Sact,14,b),

v ¥
Section 40, Marhasi,or ¥arhusu,marcasits,

e mmm— e e am C& e

pyrites,

18 we have ilrsady noted, (tak)m ar hu S u follows
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(tak)% amai tum "blue vitriol" in some form,and (tax)
ZR. S, UB.5 1, which is 1 an i1 b u ,chaleanthum (CT.XIV,
5 md T ). If thore 18 anythinrg in the sequencse of thess min-
arala in these lists,this is a most important point to notice.
(Tak) m o r b u g u  aprears to be i variant form of (tak)
marha :"i i , which gcecurs simply, and also in the comrowmds
(tak)ii » marhasi arqa (v f.,35,11,36)
(tak Jgug mnr-l_lxxgi (¢T, *x¥%11,37,8),and in the form
(tak Jgug marl'_l,i;itu (r1. EL T
(tax) A u & u I'!*:i.ri_"l_u.gl == " parasi (3cheil,
54, 1017, 115, 29)
Jensen identified |a.r11a?.51 with a country(Zi x,370), The

v
word (tak) m a r hu s u ocecurs in the Lrehem tablots
(1)

(Genouillac,irehem, 5522, quotad Bofr., 27
If we now eXamine our evidence we get from (1]

"a yellowu(preen] minasral of iron oxida["-'] marhai". as

we saw at the head of this wection,thsre may well bs some

: v
cenmoect lon betwsean the vitricls and m A el I [ T

- =’

L] ﬂinﬂ&

tha vitriols are the product of p yr i ¢t 5 s, we have
some initial grounds for beliasvinm that marha ; 1
marbusu, vepregent py r il t 3 s,

at once the natursl commarison 1s the 3yriac Ed_..a_ﬂ*r_:%
marchssita,pyrites, tha marcasitse of the modern r~sologists.
narcasite is a mineral identical in compesition with pyrites,
(Rutley, 527),and it wa. taken ovsr by ths alchemists in the

iorm marchesita avidently f'rom the Zast, This

(1)ger1er, anTi,1,347,1917, " infolgedessen ist eine Bestimmumny
des Steines noch nicht mogglioh”,

(2) see sect. 41,
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word wus applied by them as a synonym for pyrites, and teo the
sulphidas and arseniosulphides and analogous minerals(Berthe-
lot,Goll., 2°7: saee Church,uist.,31l). Pyrites ,a mineral of
bronze yellow to nale yallow, with a metallic and snlandent
lustre (Rutley, i98) 18 found in tha Zapros Hountains to thes
ast of -,'553!:'1:.1.,{‘21 locality which would satisfy the elaims of
tha distriegt :-:a.rllaéj:}, gnd is asSsociated in this distrlict with
rock salt, hasmatite, dolomitae,etc.

ihe difficulty here 1s that the irabie J:Ll'!) "varispated,
spackled" rathor indicates thatedo 0% 18 the corrasot
foerm. But evuon so, it may be ur-ed (1) that the Assyrians
may well have borrowsd the word, since wo have two distinct
forms, mar h a E i and marhu ; u tand(2),4ir 8o, that
such a loss of tha hard sound ( becomin~ & 18 maralleled
by Husku == Hag]lu (see my chartsr in Wooll ey, Carcheml sh,
i1,139),and still more in the placs-nams i-arqasi == Lar'ash,
and the modern  irabic forms a"ul for aul(ete.).

The followin:¢ clus affordad by tha chomical toxts would
Cartainly seom stronrly confirmatory of the value "pyrites”,
on P1.5,3,fF, (act, 25, 44) we have directions for makinc
(tak)s amdu marhadit u, which appuvars to mean eithar
"red pyrites mineral" or "rod spangled minoral”(as iz in
dicatad above by the arabic _J'i-f.") "spackled" ), tha spanples
boin- tho characteristic of pyritss . This would seem to
shew that the issyrians had a method of imitatin~ sorme "red
Spangled stone" in plass, or , in other words they wers
able to meke the famous A v en t ur 41 n & plass,which fs

suppesed to have besn first made by the Venetians in the
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#111th Century (Roscos,1i,591). aventurine is ths name for

a " brownish glags with gold spanglas", as well as for a var-
isty of quartz resembling this, Ths glass iz made nowsadays in
the following way :-

"From the cuprous ozids the rich blood-coloursd ruby of Bo-
hemian pglasg 13 obtained. The cuprous oxlde passes readily
into ths cupric condition by the assimilation of oxygan, For
this reason,in the preparatlon of .ﬁurpar ruby glass,not on-
ly must all oxidi=ing agonts bs avoldsd,but powarful rsducin:
apents must be added. If the raduction i3 carried bayond a
certain polint, the spanrled effect of avamturin . ,%e
to roflaction from particlas of reduced matal ,is nroduced".
(Powell, 26). Similarly,i, Cunynghamo (Art—fnamelling, 125 )says:-

"uwhan black oxids of copper is added in largsr quantity as
Say 6 and thsn when molted, somo iron filings ars addsd and
slowly coolad,ws obtain the sparkling mass known as 'aventu-
rina!"

Unfortunately our tezt is a little broken at the befinning,

AS it stands, the receint (P1.5,V,3) pives

3

aea MoaAMN aff}j ’of § af?]ﬂa A=da="

-

10m an a of simple frit(ahu z za )
goma unwashed salt(petra)
*m an aof IM, 5IG.SIG (arsenic)

The fLrst charactsr of the first chomical might be equally
mell, ra or da (l.e., radda or daddar),so that
any comparison with s a d a (whic- T +ake to be a form of ths
mineral ; adan unasmatite,farric oxids,pd% and 5@ct.411r
would bs dubiocus. Wo are thus in doubt whathar ws are to ses
ferric oxide as tho main component of this receipt, and , even

So,wa have no svidance of tha pressnce of copper in






(So04t4oen 40 -41) 120

S o

it: nor is 1t 1ikely that anything more than the sipns
giving the amount of E adda are migsing ot thse be-
ginning,or wo mi~ht have sugrestod ths restoration of a "ditte"
8ign, indicatin~ a refsrenco to the precseding section; as in
Pl1.4,%.205,VI,1.4. The brokan text tharefore leaves us in
ths dark about the meaning of tha first component.

But there i3 little doubt that s andu. marha 1:"1 i-
t u meuns "aventurine! & amn d u means "red" (mineral), and
marha £t "spanrlad" (1i%e pyritas), fut in addition
a curious confirmation comss from Fliny (NH xxxvii, 28),whers
he glvas a description of a stone vhich 1s the product of
india and south Arabla,which has all the appearancea of firs
plagsd behind a transparsnt substancs,burnins with star-like
scintillations within., This stone bostock (Pliny,ib.) quotes
hjasson as identifyinm with aventurine Quart s
anich,ha says ,is found in Persia, The point of contuct hers
is that rliny ,who says thait the Chaldeuns used it in their
rituals, rives its name as Ssandastros or s an d-
rasitas, adding that from the sipil xrity of 1t3 name
it has often been confused with anotihsr oalled s and ar o=
808 ,5andas8arilon., ‘Ines phonatic similarity of
these words to s anduw marhasiitu 15 most stri-

Elvy .

ghateE Yo ¢ 2, UThe I Ton gar-da e g

e Can now turn to o series of minerals based on the

sumarian W A . Consider COT,.VI,12,1,b :-

1 - (fak) K A

g Akl X Ae T BA . TIL . LA
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I SR (T T VR N ¢ (N 5 R

which is aupmented by 3cheil,Ra, 1018, 115,38, fF, -~
v

2= {rakIk A, ¢ I, N A == ga- da - nu

Sy " »TILLa == i bal-tu
4. L .LAR == 3 namer
B . R = 3 dom—qa
G " JKAL.GA == A dan-nu
7 f OIB.BA = i ga-bi-tum

(TakJ 4. G I. R A4 18 also quoted in Br,620 as s ad anu
In the Assyrian kedical Texts we find also the following
Variaotlesg -

(Tolkt) XK Ac M I i.8,, "black KA-sStons"

(Tak) X 4. UD i.e.,"white Ka-stons"

(Tak) ¥ A, B3I 1,0 ,,"yellow K A-Stona"

e cun first discuss the base (tak) XA, Tiﬁiﬂt -pl'ilesoer
about 1100 B,C, brourht (tak) K a —-stona, fts:.k)'}jt al -1t a E:”
and (tak)X 4. G I. § 4 fror Rairi, a larpe district to the
north-wWest of Azsyria in the Taurus Mountains, and depositad
them in the Storshouse of Adad Tor future u:zel:Tiﬁl.]'-‘il., " I
11), Sennacherib wused burnt brick, (talt)ii a,and (tak) u k n u
in building hié palaco(iing, CT.,xxvi, 24,42), Tha association

of uknu and bumt brick sugrests a blus glazs hers Tor
uknu: can we Ses anything similar in (tek )X a 2
The clue to thoe meaning of the tak JK A=proup really lies

W
in tho oquation (tac)k i, 6 I, ¥ A== 5 a d an u .This last

(1), Twrean-dangin (Ru,-19221,167) potnte- out—the goourTonce of
(tak)h a1 = tu in KAR,No,213,16: No.194,4,
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must clearly he tha Arablc ﬂ..: &\N ang oyriac ) e N
haematites, hivatite,and the rad iron ors associated
with ﬁ_t.gl:'uinscnridasflv,cxliii} says the baest is that which
brasks sasily, nd is either of blood - colour or black{ ef,
also IB.1257 ). Pliny (Ni,xxxvi, 25) speakrs of thu"m'.lfmﬁt culled
niaematites,of a blood-red colour which,when bruised;, yislds a
tint like th.t of blood,a: also of zaffron," fThe Svriac MS.
of Berthelot(Hist,,11,15) says that it nroduces a lignid as
red as blood,

Conclusive avidence is to be found in tha list of materials
used For seal-cwlindersicect.31),where tha first stons qucted
iz (taklk A. ¢ i. ¥ A . iha moat common mitarial actually in
use for issyro-Babylonlan seal-eylinders 13 haamitltas, and as
we have alreuiy settled ths prineipal colours for the seul-
stones exuvent blouck, wo may resasonably consider ns esrtain
the equivalences (tak)X A, G i.H A == 2adanus the
black stone used for ssals == hasmatite.

iiera, then, we have the base from which we can zatart. idince
e have now (trk)K A. 6 I. N A as the hard hasmatite,a form
of Perric oxids, ths other compounds of {tak)i A 11 be oon-
nactad in soma way with the same minearal.

Gonsider the following detaild about iron orss, Rutlay(310)

says that tha chief iron oras are the o = i & @ a{red haemi-

i P B & W S

{1}3 a d Aan u means litsrally "mountair =~ stons "(Gsller,
AQTU, 1917, 1,4 ZQ,U but 1 c.,;.nnof for n moment arres ith him
that’ {tak’h{ A adanau varhaps mean "Bergkrystall" o
(iv ., 339, ana cf‘.i'a,‘.ssﬂar ab, Ass, 1820,5E1). 1 erronecusly sug -
EQRt{!ﬂ in Frem 12 ,2,that s an d 11 mirht have an scho in
AN
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ti te,brown hasmatita,magnetital): that the natural oxides and

sl licates ara used in ths manufacturs of paints,s.g.,ochrss
are hydrated forric oxides, sienna and umber ars sili-
cates of iron wnd aluminium, #onhtaining iron and mangansse, -
and "reddle" is the most sarthy variety of hiaﬁ&titafih.ﬁ?Sl,L]
Farric oxids (colcothir) alse imparts a red colour to glaiss
(hoscoa, 11, 59C),

AS we Saw in Ject. 28,1 r on occurs within 75 milas,
hama matitaoe within 12% miles,and black m a p-
e t1 ¢ 1 ron s and within 200 milas of Ninavsh
ragspectivaly, all to ths nerth of Assyria,i.a.,armenia and
the Taurus, a district repressnting,in part, N a 4 r i. This
locality thus coincides with tho provsnancs of (takl)X A  and
(tak] & 4. G I. ¥ &+ as given in Tiglath-Pileser 's inscrip-
tion(p. 121),

kaxt, taking the inscription of Sannacherib, alse quotad
on p.121l, it will bs noticed thit he speaks of (tak/ii and
Wik na o in conjunction with burnt brick, presurably to ovar-
lay this brick in sors way. ha doss not howavar mantion (tak)
v A.G 1. K 4 , the hard hasmatite,in this comnection, and it
is thersfore not unresasonable to infar that (taklK i represents
a softor form of farric oside. +hat he intends to shew is that
the uk n U was used for the "blua" effect (whather as ultra-
marins, or as thes nams of ths blue glaze ussd) and that tha
(tak) K 4 was used fer another colour, most probably rad in
contrast to blue, and thereforo ferric oxide,
which will produce a rsd colour sither as a paint or a gla=ze,
will be tha chemical which satisfies the demands of {taklK A.

S . o W

(1)¢f . mlse Koscos ,1ii, 1217,
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This suggsesstion, that Samachsrib is spesking of & glaze hsra,
was long ago made by Winckler (KB 11,139),in & nots tc a simi.-
lar passage in Esarhaddon's description of a building :¥inck-
ler had not the right meaning for u k¥ n u ("perhaps guartz
crystal” ),and ,of courss, hs leaves (tskli A4 untranslsated,
but the idea that it refors tc a glaze 14 his.

The isarhaddon passage (Prisms A snd C,vi,3) s 1 h i r t

i v v :
ekalli =2=atu nibihau pasqgu 8a (tak)

Ka {(taklukniI usas F i g, obviously ialthough it is
full of technical building terms) indicatss what is apparsnt-
ly a dscomation of glaze,which again sursly must be rsd and
blue,especially as he describss an arch in the next line as
"]}ike the rainbow". Tho view that (tak) K A provides a
rad appears to be borne out,by Sargon's Khorssbad Inscription
{152}, whera (tak) K a presumasbly takes ths placs of s an 4 u,
the red Stone or pigment,i.e., (tek) K a (tekiu k n u (tak)
00, af (AL J(adi UM A8 .0 868 di-gi-11
(tak)u D.a 3 (taxds u % 6 IR "“ferric oxids,ultramarins,UD,
v (2l
as (7]

which s3am8 to point to its taking the places of ths rad.

,arssnic for syas,UD.ngfalabaatar?j,sarpantiﬂa",

actually the dark browrn in use as a paint in Assyrien timos
(3)
was an iron.

Booctign 42 (texlk 4., @I .H ADEE B »%"namet"

The confirmation that (tak JK 4 is an iron ore ar oxide comes

e

(1) It is entirsly different in the insoription of Tigiath Pi-
lesar : he marely storss up his (tak)K a4 and (tax) X 4. G I.
¥ 4 in the sStorshouss of Adad,and does not spesk of their be-
ing especielly 18sd in decoration. § v

{2Jit is obvious that onhe of these (tak)UD,a3 must be wrong.

(3)01mstead,history,564; see also hersin,p,10,






(s eation ¢42) 125

in a4 most interesting way from ftak)K A, & I. B.a, LI B. B A,

for which the assyrian equivalaont is ; adannu 83abitu
"tho hasmatite which srasps, attracts",

This can surely bse no other than Fliny's o s-pn e s (i
xx¥vl,25),the magnst,kmomn as 3 1 der i ti s, "iron sarth"
(see Bostock's note,ibid. J: " ths momant the motal (iron) comas
near 1t,1t springs towards the mamnot,ond as it clasps it ,is
held fast in the mamet's embracesg". Tha propsrtias of
magnetlc iron ore can be traced airlier than Pliny: it was
certainly known to Aristotle,{ 4th cent.2.C.),and ths nronsr—
ties of the lodastons were knomm to the Grasks in tha 8#Hh cent-
ury. Thers is,therefora,nothing astonishine in our finding that
vhe assyrians of the first half of the first millsmmium B, C.
knew 1t too.

An additional pi-sce of avidence is found in tho Kadical
Texts, Ths softer "black K A -stona" (aethlops Martis,sect,44)
is found used as & drug soveral timas, nd so is (tak)K A, ¢ I.
Na, D1 & B a"magnatic iron ora": but the hard haematits,
ttak)X A G i. B A doos not occur. The mapnatic iron ore iz
usedas a drug: for temples(w. 13,5,2: 14,4,6: 97,4,27: 102,
17,34 ): for mouth(30,3,11,6): anoint body(90,1,r.5): mi« for
"hand of =host" (15,%,14,an agos text): apply(15,8,17) . Diose.
(V,ex11ii ) ind Pliny (i, xxevi, 25) prescribe "hasmititss" for
ayes8 burns,md to drink for s Lr:‘:.nﬂ,u‘r'y and
maen s ao st and in M 11,90,92,1it 15 to ba pournded nd applioed
to eyes.

A enrious form of thislhinerasl is found in the accownt of
tha campsisn of asarhaddor against the land of Bam " 1C
b 5 r s (960 mjlds),a land of sand, thistl.s, and (tak)i A
§ & b i t i% the 1atter baing writton as theugh s ab i t i

meant hore® Eazallﬂ". 0 bere further is a desert of
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snakas and Ssorpions,and 20 b e r e further is hami , tha
mountaln  /iich produces (tak)sic. GIL. MUY stonas.

Bafore loxwwin- (fak)h i, G I. ¥ a,we should notice one
intarastin: point., i . litarally mesans "a sound”, and
gp #a misht arrive at the msaning of (tak)h 4. ¢ I.E® .
githaor as "the firmthard?) i A4 stona” (as hiematite mirht
wsll Dba desscribad), or "the stons of trus sound",possibly
with refarancs to ths rin-~ing of iron,tho sound ghich 1+ rivas
out vhmon itruck, which parhans might be 7taoferred to o pariod
antarior to tha iron ags. The former sssrs the mora probabla
maanine,bnt tha: s is a passaps in XARL4, 04-25, vhich adds
soma walpht to tha othor suppostion Chale M 46 ST
Ea i1na mat i T E s O R A o e [ 0 7 Za
t a E kuwnu I"hﬁﬂmltjﬁJHWhiﬂh didat uttar & loud cry in a
foreien 1and". If 1t. wars not too Faneciful, we mi-ht prass
this quotition 18 a parallsl to Pliny,Mi, xxzvii, 80, where
ha says of uismatites that the possession of 1t roveals traa-
ohorous dasisns on thu part of the barbarians, Tha valuse
of hasmatite as an amulet is shawn in the toxt reforred to
in wect.31(ths list of miteri 13 uzed for seal cylinders
where it is said that ha sho possesses it "will destroy".
FPliny (ib. Jsays that 2Zachalias of O.bylon says that hasmatit)
ensuras suecess in patitions,nlays a part in lawsults, and that
to bas rubbaed with 1t on the flald of battla glvas A beneficant
result, Tha Jyriac of barthelot List.,ii, 160,eall13 1t "pra-
cioug'

ieectiond 3. (tak)¥adanu baltu "living

1L ronstone” ==]odsstone,

iassing on to the minsral (tak)i . 6 I, ¥ A, TI L. LA
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= 3adanu bal tu }), which, by the thaory which 1
hiwa put forward, should mean "livine haematita","livine i-
ren ors",ws may identify it 1t once with Pliny's f e rrunm
v 1 v um (M xxxiv,42), shich lattoer appears apiln to hava
baan tho lodastona.

dith this use of "baltu "living" applisd to metals we may
compars U & U DU . TIL L A (/3 man a)'living coppor®
(paricd of .Zpoch of Ur, Scheil,R.,1821,51,17),

S et i aen A 4

. Tha Other Variatiezs of Iren Gre.

Ths varistizs ind:cated by tha adiectives n ar r i "bright!
d amaqu"fortunats", @ an n u "strong", are difficult to
identify, but the"black","white",and "“yallo." kinds arse ob-
viously tha diffarent ochras, distinguishad by thsir colours.
Farticularly strikin~ is the absancs of any varisty of ths
‘tak)h A —winsral ak2ctly defined by the celour "rad",a
rgood indication that the prims colour of tha (twe)i « was
r o 4 , without further dolinition, which is all i* accord-
ance with the theory I put forwamd nbova, that (tak) K 4 re-
prasents 4 rad (and mchrunus:lculﬁuring matter.

It may be added hers that tho ilchemists valuad tha oxidas
of iron highly: » a4 ¢ x1 de of iron sas called C r ¢ -
118 kar tis by Gabar,and an artificially-praparad
black oxide was termad asthiops ! wrtis(Roscos,11,12
1217 ).
In Assyrian modicina ww find tha follecwing presceribad:-—

(tak)i. + . i I ,"black iron ora",Asthtops i artis{about

10 timas): eyes, (ail 1 ,9,2), and brayed xlons in "mountain oil"

i.e.,petroleum, naphtha, (1£,75,12): bind on tamples(20,1,4iv,31:
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102,22 : 104,1,9): put round eyes(48,1,1,25): on throat (2,
4,r.8): othsr passapas(2,1,9: fol e Iy Ee 17,8 2u99 a6
note that (tak)X A.M I fTorms part of a bronze waapon(l Z A -
BAR. Sac. RUL (takM A. M I, Ganouillge ., Drsham,7),
\Tak /il 4, U D , "whits iron ore" (aM52,6,B:alse OT.XIV,17,
K, 13713,5), (Tak)K AU 1Pl are to he threadod on a cord (Thu-

resu~jlangin, R 4, 1821, 167 ),

& B e A a i , ¥ i %
(Take . 4. I @,"yollow iron orslochra)", (An2e,2.8),

vt bR | ) AT al

thee, o d ght EKEI zeal:

The K 1 8 ul 18 a frasntion of a shekol which has not
yet besn Settlsd. DMNelsaner,in his translation of the Glass-
taxt, 5act. 25,6 (F1.2,1.61, T, Jrendsrs 1t as "HEalbsekael(?}" (Bah.
ASS,,11,384),but says that it ig wnknown, I cannct agres with
him that ":albseksel" is near the mark,

The sigm Tor this welght ccenrs fairly frequently in the
Medieal Texts, and 1s ones sSpelt cut k 1-8 a = a 1'::‘:.1.:,41, 15
30 ), In these plass texts the highest amount indioated is 16
k15 al(Sect,25,Db ). #hat 1S mest impcrtant 1s the amount
given twlee in P1.6,K,4273,13,end 14:-"One k i 8 a 1 , twon~

ty — two and & half X T

v
Now the S & ,thc grain of eorn, 1s the lowest unit cn which

Assyrien weights are based., This was shewn by HReisner(Sitsz.
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Keosi, Preuss., akad,,1996,418,quoted by Johns,abi,ii, 2A€) to
have the valus
5 v
180 S@ == 1 S3hoeokoel
5 ST | |
John s thon says "taking ths wheat grain az 046 gram we
should obtain 2 mina for sarly Bebylonian times of 504 grams,
This i5 a confirmation of tha duck-woipht evidente,it gives
ths light mina of Assyria also. Of coursse othsr grain may be
meanit, and these would giva a slightly differant rasulth.
For convenience I arpend hare the Assyrlan sgstem of walphts
giving tho vaiues of tha first three from Thursau-Dangin's

articis 1ln Ra, 1921, 136G :-

1T alentli1tul==60mnana==30k, 300 granmnes

lgana == 60 s hekels ==B05 grammes
' v

l13hekoal ==180 5 & == 8 grammos 416 2/3 m
v

1 3B == 046 grarmes,

#a have nog to insert thas k1 & 21 between the ?; 4 and
tha shakal,

+9 Nave Seen that thare are quoted as many a3 18 k 1 s a 1,
and 22% : £ . There is no reasen to believe that the k 1 5 a 1l
is anything but a part of the shekel,so that in the face of
these two amounts,it i1s cbvious that 1t 13 not used as an in-
dsepandent unit between thea E # and the sheksl (inasmuch as there
are 180 ; B to the shekel)., The problem thus resolves itsslf
into the following:-—

{l}).—=T2 1Bki1sal more than 1 shekel,

or

{EL—IE 221§ E more than 1'kx 1 s al ?
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v
It will, of course, have been noted that the 22% 5 gz

represents an exact fractinn of the sheksl,i.e.,1l/8,
Ths natural expectation would be that the Assyrians adhered

to their sexagesimal system, and reckoned A0 kK 1 5 a 1 to ths

shekel, 3 & 2 would then reprasent the weight of the

ki 5 al . This would bs particularly attractive as the

oldar di ?inn of the shekel made the gIK.TUR as sguivalent

1_:1

to 3 % 51?
4 cammot ,howsvar, ssttle it definitely, but thers is a

confirmation that the k i s a1 1g a small fracticn of the

shekel(and not a large onal) in ths Ssection(2% ,"DD" Jwhich

Fives the pooportions for the "Furple of Lassiush

1t may bs added that the sams ideogram which stands for
ki s al reprasents S amnu"oil". This oun hardly ro-
pressnt the liquid unit.of one dwop, minim,for sven if tho
k i 5 al represent a weight of only 5 ; d, it will be two

or thres times too haavy.

E1}Thuraauﬁﬂangin,hA,lﬁzl,15?.
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L]
-

L
The Transliteration of the Chemical Texts.

-

K. 203-+4747+ 10493 : ¥.5839: K, 6246+ 8157 : K,.7019,
PLATS L,

T T v [ T o B

, Y ¥ v (1) o

d-ni-msa  usS-51 ku-u-ri sa abni tanaduidu)..

; Y, {2} : Ve ¥ oV

1-na arhi sal-me Omi marari tas'l-ma uas-si ku-u-
_ ( ri ta-nam-di
(3) (4) v (5]

g—dl Ku-u-ra u-te-it-—-tu-ma to—te—ip-su

e nl 2
ARKUL.BUP  tu—,.-m &  Ka-nu-u a~hu-u la irrub(ub) 1a

v
{e1lu a-na pa-ni-su-ma- la ikabbas

o |

. v bh
s El-Nnae-a Si-r}.:r*--t:l'!. {01‘" f;:-xﬂ . s A=A Pa-N1—3u-u ta—s5ar-rag

—_ W o b (=
umium) abna ana 1ib ku-tu—ri tuseridu I nigse ana pan

v
B tappugfusl

’ -
- VAR, KU, BU
; v
niagnaqgqi Eburuéi tﬂgakan{an} kKurunni tuﬁsa[r - pmql
Ly P Pl
(18ata ina qulitﬂ[trﬂ lcllnu{'lr'i tanapah (ak)-ma
abna a-na 1ib ku-u-ri tu-¥er-ri-da m1w11p1 S a-na
(611 ku-u-ri tu-gar-ra-bu
; 3 Tl
u-tab-ba-bu-ma ana sli ku-u-ri tu—q{ururah‘ lge

(3a ina Baplitalta) ku-u-ri

h..u
10, ta—gar—raﬁpu L2 garbata kab~bar—ta Q&Pli—%p—tu
masku .
Qi-ru~u sSa gi-ig-ra la na-du-u 1i-na a-pi sab-

{ tu ina t-LNJJL‘ILA!..‘I:#i 11‘111&1(&511':311:'

is5?0  an-nu-u ina Saplita(ta) ku-ri-ka 111-1ik

(1,761 %a fBrLlléﬁE}. (2}.203 mi. (3)probably thus.
(4) K.208 adds i-na bit ku-u-ri ... (5) K.78619 bi, (5)

K.761G probsbly tu-Sar-,.,(Br.4207), (7)K.205 u(sr. 80200,
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e e S e e e e e

e e T ey

= el a)
Eumﬁma t'akuknu it B.-na{ } a-piﬂgiuka 10 ma-na I).LA.FA

15 ma-na aigmenu uutﬁli 1 2/3 ma-na uUD{ 10) a-hi-e tu-im_"l. a-

L V v
(raq ebtenis(nis) tuballal

v — v Ufll}
15 a-na ku-u-ri Ea Slknat eniplrsa. h:u—g.i—ti tu-ser-rid-ma i-nn

(bi-rit eniPl ta-rid-di
. (12)
isata ta-ab-ta la goa-tir-ta ta—gnr-*rap a-di... .i—pi—iS_-gu-u

(1%
tu-8el-1um-ma tu-kas-si tatar-ma ta-mar-raq a-ne tas-ap-ti za-
[ o 1 5 =
(fru(? E -ti te-is-si-ip
a-na ku-u-ri $a‘¥) tak_wan-n1 ka-si-ti tuBerria(id) #¥asa
{E&ﬁﬂbﬁ t,..‘].

- W =
[ia ga-tir-ta | ta-sar-rap a-di i—[pi-i§-§u-—u ?] a-na eli

{a-pur-ri
o0 ta- E‘l"l a—ug—ga-al} -\S:HTE-N (£4 asaa -gum-gu
L AE AR T I
b : s
10 ma-na ari 1n[ba ta-ap »tiffﬂ za=ku-ti ta-sak-lkan

1

L
( a-Tna ku-u-ri sa tek-kan-ni

v = v
im-ma-ti tu-[.ﬂsar-rid_. AT i1sata dan-na-ta

S D B L v
[tnpgar-rapl a-di ;fizﬂn rl- ﬁ} ag—su—gu
A TR o168 .
t a-tar-rak o {] ........... ta-pi-1it-ti
# & 2 ® FF F B4 W B EEFS 1E
A mE E B B E & n-di W—HU-PT} ® BB EE R om R «Tdi"ﬁ—-""ﬂ-

e e

#kote! At the last moment I received a most Kind indication
From ir sidnsy Smith that iUr nobert fisler has publishad an
article on"ler cabylonische Ursprung dser alchemie",in the
Lhemiker Zsitung(Cothen),dealing with leissner's translations.
i huvs not besn abls to ses this article unfortunately,but 1
understand from kr 3mith that the author deals particularly
with the "Tor des Ufens" and the foetus-gods,

(8 )., 205 apga. (2)K. 203 and 5832 DY-ka, 10 i, 5836 ,,,-su.
(110 .203 8¢ . (12) K_203 ana5839 Sar(Br.8208), (13) X,5039
..(p1). (14) 5,205 %a (Br.11952).  (15) The text to 1.27 is

a composite,but is approximately correct. (1A) approximats
rosition.
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Bog % 5 %8 e ad R os & {IG} .
o Em L N I I QL R R o ® :.l'r-.""
‘!:‘i 1:‘“’} LA B IR O ] 1"’“3 'H-;u“‘lrt:f",r_ﬁl“lj,l. e R R

-l---r"r-'--i'ﬂi'1r!*takl.--i‘lriii-l-.-.l.-...n.....-............ ..t..
BdAd AE R A e A R RS AR T s R R A e R FE E k& e EF g
e N AR i e . e s B il - . e e ! R it B

e ction D,
e nobignmaea's QUSO8 BAAUEZ-BL e

jar ar *
35 . lana kKu-aw-ri  sa silms.t aﬂipl-sa kagiti tu-sjer-v

£ . = ¥
{ ma ina bi-rit en L T rld-gi

| - 5 _"' .
chreananeniieci-Bu-ma 1 umelme) tu-sel-ism-ma ?.'L1~-1ka$---§13

LT W

o, | . i L i -
e k- -rji §a tak--kan-ni Ka-gi-ti tu-gde-rid

P e &b F E AR SRR F oww R b o EEE ST - on & gu"’tu‘-"ﬂ.

¥ ks
e A e . 1...4 ﬂjlmlw"ml T=KU--1 Sl 51
Soe e b 1 on B

e {ana k1.1~-1i~ri g  tak-Xan-ni im-me--ti

!

( L.'ll':ur“id':l-l':d.l
et
A . = o | v
E.:ie.te. ga-ab-ta la q%j-ati?—ta. ta—Sar-rap

(tuuéﬁl-la.-‘nwma-{ﬂ ta=tar|-rak-ma ta-mar-rsg

a-.......,..l
-ll:l-ll-n.p-ti..-lli--n--'"ma t&tar"'ma hla:l-:ri-llrlrl-**i

i e BT ka—-“.

4B aneinant Jal?) & p..'l.'?'} i S I e

ina ilatt dBHalT)icicsisceravsnareraoniiseconsans
‘gumr-ma ghbnu  pe-—an i’qu}gara;;i ba-ag-1i  abna ina
(ori ™ t|u-bar-1i}iil

una.{m 8li a-pur-rl ta-na-ag-gal -—-lem-mna ter-si-ta Sum-du

3ection F.

n
10 ma-na ter-si-tu 10 ma-na Ssir-su.. vhulun har-su
(1a ta—a-a—ru

-T--—-i--*“'“-'“"_-------

16} approximats position.(2)Composite. (3)K.9551 ama.
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= v —_
30, 2/3 ma-ra nam-ru-tur sa tarti csaj-an-di ga-li-tu

[ = i-8 ta-mar-rag
v v
estenis(nid) tuballsl ana ta—an-t.m za-ku-ti to-18=-

‘ : v Mo =
\sip &-na Ku-u-ri sa Siknat ena  -sa ko—gi-ti
¥ } 4 e - —=ii
tu-ser-rid-ma i-na ‘bij-rit ena ina 8li ni-me-di

¥ v vy
(tasexan(en) 1s1d ta-ap-ti ku-v-ra 1a ikasz-d
'\'r
[isa-.ta. ﬂa,-ah-ta la ga-tir-ta tangar-nra—a? 1;.;11;-- ni=

s 4 19) W ] -nl
( tu 110 3n1P* ki-1  sibluvki ug-a;.:,.-.p i
r L
1 abnu f]i-gu—ud—du iEata A=S8d=da—a 1-TIA HKu-u-ri

7 <)

W
\ lv[ag.i ti tu—sal -l am-m3a Li=-mar-rag

e

5. ane ta-ap-ti  za-ku-ti te-is-gi-ip-ma a-na ku-u-ri

v v (
E i bak=tan-ni Lﬁﬂ.—gi—ti tusarrid 51.—'."3

1\? {?j.. o W o &
la na-tir-ta ta-sar-ran  a=di abnu
vV ¥
(i—ras-su-su

Jisatita]-ab-t1

foEn ul-u-ri 1a takattam(tam) vl-tu abnu ir—tas—Su
(=
%

LI S ]
( bEb ku-u-ri taksttrm-m:

A

ﬁ-l_‘l,-g;r-—-r}a....gu—mﬂ. la-ni inz pa-ni-<: ta-bi-gl-tu ul-tu

{ ip-t.r-su

W (=) b,
svee=ma tam-rar-ma Sum-ra  abnu  ub-bu-uk  ana ta-sp-ti

(e-me-ti
. 2 (11)
50, %ta)-na-as-sa-.lam-ra i-na ku-ri takasi(:] il-lam-
( ma *2%umy

saoetion G.

T s . s s . i .

a -na 1 ma-na t&—ir—si-&‘!u dariqtu 1/, ma-na sir- g5 mar-

talk

{ ga /35 ma-ra am — na-ku

: i L ha
4 . perhans,following K.4266, [i]-kas-si,i.e,," 1D i
fflr:lﬂ.?:?!ijt shall ncnl"r:-%: [tuj_ka?rgillltm}-l e Eﬂil ;
5) k4266, tu. (6) 1,4266,ta, (7)....(7) B.4266 omiss., =~
591]{.4265 insarts ...—-Su dush 1t-tas-1ik®@ ... w-
af-%¥1-11, (10)1.5266,1ina, (11) K.4266,,,. -kag-si,
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5 kisal nam-ru-tum tu-ul-ta-bal-ma ta—sa-har-m: ta-mar-

( rag
v v v
8-na tam-sil-te to-si-ip ta-pi-fhi-su-ma 1ina ta-as-ni-e

1 R
I LJ'ltukhu ma—ir-ku

ina bi-rit ani

R T T P T i | H.

G5

v
ta-sa-kan-ma al=la-mi

— kam v
. I-na utuni umu 7 isata ta-Sar-rap a-na 1 ma-na

(to—ir-si-tu
W 3
5 ma-na ta-ra-ba-nu Sa-ad-da 10 kisal sir-ga sa 1(2),,
= i W -— W — ¥ .l
2 kisal nam-ru-tum sa tamtli sa 1ib t.fam ti,or :n,gr '?“1

: - v V— :
sa—an—di 2 kisal mil'wm 3 siglu sipi 5 kisal ta'l'{',rf.a-—

{biﬁﬁ 5;]"11 IRA
w S ' g v ;
6 kisal leri 6 siglu "D tu-ul-ta-bal-ma t:wsa—h&r—n;‘i
.
¥ W
70. ta-ma ~ra-ag—su-ma  a-na  tam-gil-te te-si-ir el-la-mn

rhal 7
v ukmua men-z.lr—-ku{-’?::

O R R T S O
== (1) (2) oo v
-gu: 3a it=ti-ib-bu-u ana utuni tasakanlan)-ma 1sata

( apu 7iam ta—gaﬂ-r[a—apll

-

S8 ¢k ilan s

(3)

tak

3 ma-na te-ir-si-tu & ma-na mu-ku-u 1* ma-na

12 kisal mil'u waS-ka-an-t’ &K wen

S e gtion K,

o et —— - e e

v v
1l ma-na te-ir-si-tu 2 ma~-na sSa-~da-a nas-ka-an-ti

{ t*ﬂtukﬂﬁ

75, 1 ma-na te—ir-si-tu 1% ma-na Z¥a-da-a ma¥-ka-an—ti

,:1;3.11: uk:na. PR

—_——
e i e s

(1), 3889 u (Br.No. 8645), (2)K.3889 a-na . (3)at this point

K.4266 has a different recsipt, ...ma-pa (taklam-na-ku 1 ma-na
u) ubulu ..,
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seactiloni

1 ma-na te-ir-si-tu 1% ma-na sir-sa + ma-na mm[-f"h_"lﬂ

¥ _ =
ta-mar-rag tul-ta-bal-ma a~na tam-s8il-te to-z [_'l_irf

a-na wutuni t.a,—-E:J,—k&.uan 1§a.t:], i Em;{mﬁ} znu—ge-. u kal

¥ {Emﬁf.ma} taw{:‘;ﬁar-rm - a;z}

: "ﬂk — I -
&=l a--ma Y ukng 3&-&-—:!111 !

ETE L R A e g e o —

-
S.8.8 5 :jL__:;“_;_'__m‘.i:_iTn be restored from K.203,V, 1, ff 7]
iy

v ¥
£0. Sum-me UL KA,BAR ar-hu a-na E}-—-[plwfji"-l{ﬂ

¢
s

s ek
it/ meena sdiu-sa 0 ma-na

&

iina ‘.-:u~-:}_= He—gi-ti tu-¥o-rad.o..en..n

.....g-,..,,tuwpa—aﬂ—ﬂﬂnﬁ s E e daE s rdae e a'®rbu
L L]

...,“:,...J:_tu']-—pa--a-‘j—gt‘w.c...............u.

$y B2k EINEEL e E o a

4 % e & 8 B E K E 4 & FS PR RE LI
on 0, P -
?ﬁﬁ} (87) ..., -mar fﬁﬂ:l.“_ E’ﬁkuk_}nu Sami

(89}, ..e-pu-ug  (20) ..., !E.'n n:" a-gur-ri tafakan (an!
tak

fEﬁl!, et e ma.gkmti 7) uknu  samu

} o
LTt
o

£ 1 on P. (Restored from K,Z203,V,?3,7F, |

¥ Al : .
Supiem e i""!J'r‘:‘ziI'u:;;L't Ema. epi'!';'ij ~ka S5 ma-na di-jg-mi-

(o ‘éa ur.qlu].j. garnani

P ba% 11T 1Ra 5 Bqlu nameru-u-ti edteni s (nid) tu-

( valiail
[.‘s.!la :m.mr.a ka-gi~ti tu-Be~rad 1fntu tamab-tun ta-Sar-rap
osfina 1ip mefl ta-na-sa-al ?] ina pa-rea-gi la oo ~to

w
( za-se-rad
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AP Eina 1ibj malt ta-na—-8a-al an-nu-u Sir-gu nat-xu

Bection Qs

hr

2 L At v 4
«s s Ma-na te-ir-si-ti wknl 1 ma-na sir-gu ostsnis
R, v
( (nis) tahasal tu-sa-mah
Y 2
ina ku-ri ka-gi-ti tu-sSe-rad idatu  tabtultu) tA-Sar—
e
( rap a-df i-ka-pl-lu-u-ni
v : L
ina ku-ri sa tuk-Kan-ni ina ha-ra-gl Sak-tum-te 1a
¥ Y v
{e-Se-te tu-se-rad isata ta-sar-rap
—pl X v v <
100,ina 1ib me® ta-na~-sa-al ina ha-ra-gi a=56=ts tussrad

tu—pa-ak-ku ru-tib-bat ina 4 umeima) tapatte(tal

Vo e § 5l v : v :
tussla-ma “gipri sSa UD,K4,BAR ar-fjii sa-mal-li
- ..--.-q...—-_-le————n
bor-si-it “MuinG AL.BAD Si-1t-t4 ?  ku-u-ri NU.AL.BAD

— s - S . s

section R (Rev, of . 205, col.vi, Fl.4.).

—— p

a i :
[ T O takn.m—na—{]{ul. e ) {ﬁij' ~1g-tu) tu-us-ku-i....
9 v e

(3).., .nam—ru~tum mas-kn-an-t ‘Lij S

Sachtilon 5.

tak
Dittl'ﬂf'r':l EI.—'ﬂ& F ;lIEIG'ElGE B % B B8 8 B g 8RR R

v
5. ta-sa-har —-ma a-na tam-sil-te te-si-ip

v v ;
il'u.r.-di tm'nngil-—-ti—ka. ta=a8-51 ina  ali {nim@di ?J

A= 1ib utuni tafakanf{an) - ma umu phea

utuni te-pli=hi-ma a-na Tmu jptan to-pi -f_bij
" - tm o
tu—Se-la-3u-ma a-na 1 ma-na “ba—rum (?)emu (?)

tﬂl{mil 'i1 me-Sa-at

10, 1 kisal
%1 g-tu tu-us-ku-u 1 kisal nam-ru-tum

1 kisal “whuli ta-se-har-ma Ya-nu-te-ka
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ta~tar-rak ta-mar-raqg tul—-ta-hal
ta~ma-ra—as (uk glol-ma ki-i qa=at-pa-nl-ma

v
15.11§u.t:-x ta=-5ar-rap tu-8e-1am-ma

tallt v v ¥

dusu argu  Sa 2-8u  tu-ur-ru  an-ni-tu
P X ¥

mas=-21—-ti 3a la—o So—~rat  Ss-a

2 e ¥l on
- tak

A~na 20 ma-na am — na - ku

1 bilitu uu'ty_ulu qarnanu
v
20,2 ma-na mil'u 10 siqlu nam-ru-tum

v,
1 ma-na tu-us-ku-u § 2iglu lu-lu-u

v-‘n‘-
il-la-ma tak gqusa
E v
um-ma Sir-su a-na episi - ka
y talk — alc e
Terigicl-ir-si-ta uknue u i c‘IuEu AL.BAD

3ection U.(K.428818v, 15,p1,.5),

15, 1 ma-na takm-k:u—u 15 kigal milt®u(?)

v
10 kiszal a-ba-1u mMas-Ka=mn=tl ......

v —ii W
g-lam-me-ti =a aqata NUr=. .00
g8 ot i on V.
A W=
1 me-na tmdusu ibbu 15 ki=sal tuu-us—kfa—:-ﬂ
¥ ale : v
mas-kKa~nn-ti v sandi ag-s.';ukj
t’:".]'{ ) I
20, 1 ma-na dusu ibbu 10 ¥iglu tu-us-kKa-a
i . w oW
mas-Ka—-an-ti t'd'kpa--ru—to as—-sa-ki

F.oee-t 1 pn X

v
pA=na 1 ma-na 3 28iglu =K U~
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25,3 kisal kKa—al—-pu—ga-ma ."'.Ii.[hl.hﬂb?
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%2 @ hurasi Sa~ak-nu

3 kizal mnil'u erz‘a.‘
L

v
a-na hi-sip{?)-sm ta-mar—...

¥ ry
3 ta-a-an ta-n a-—-as—{si]

W
Kil=na ta—-at-ta—su-u t a.-—m[s:.—r*a—aq:l

"'F >
tul—-ta-bal i-na Kkal-=li su-‘i'_la,r—rr&—tn

v
30, i-na si—e—ti tasakan (anl, .

> JIRT i P e e O

tu-hal 2 ta-am=-ra~ta
tak v ¥
A= 2 A to—ns—2l ._5=1-t.-1

1I'I —_ i
ta-ma=far-ma tasakan {(an) uma(ma) {-ma-an—-Au-ni-ku-ma

[N
I-ne H.GUB=ku II tasikkir(ir) AKN.KU.BU tu-Ze-ol

25.nigl f,r].--i-'.i].-‘hﬂt a=-nag uUm-ma-ni

Ki=ig=7a ta—-Ka~-zi-1p

W Y o
s.=Bl—-it a-na tam-3il-te to—~8i-ir

o i o
a-na utuni tu-se-ri-dias, .,
LI I R N L R R R T I L N I N A O O L

Bactinon L K.4266. Y, P1.5)

{1}:11 tﬂ—};!"ﬁria}: I:I":} llll‘lll!ll-ludu

age Tl on Ak

1 LI
...[E_J‘a':u-ud—ciw—n 10 ma-na a -hu-us-sa
..ma -naz mil'un 1a me-si-ta
¥ ma-na IM,SIC,SLG an-ni-tu
LT v
mas=5i-=-tu tu=-Se-—la-ma

\ v
tA%sandu  mar-ha-3i-tu
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gt i o'n BB,

A=na 20 meana takamr-na.-ku

1 biltu “uhmlu  garnanu

v
10, 2 ma-na mil'u 10 siglu nam—ru-tum
3 v
1 ma-na tu-us-ku-u £ 5iglu lu-~iu-u
+ W e
il-la-ma LAk susn
3ection CC
f-na =20 ma-na am-nak-ki 1biltu wuwhulu garnanu
1 2/3 ma-na milfu
15, 2/3 ma-na nam-ru~tum [i1-la]-ma sir-gw
g e0ctieon DI

|44
@

: - =

fena 1 ma—Ti z’Lu— 1{_:1-1

15 lkisgal [ﬁu-ué‘l e L

ala] | & ] 7 | r

10 kisal a-—h&-[rl.h T e R [ e

3 'Ll_ura?:inﬂ. casssae O-lorme-To

'---Iln---q--r--lii!!q-'_ﬁ":iia-li

f2o). .c=ku-ul21}...N -‘.-:[221'...Fbs.fﬂﬁ:l...nigfi?ﬂ}...H:.w—u_l:;-ku—-u
(25}, ..MM g-a (28 ....["*be]n-ri-e

e B L il i i B B 88

c bt ion E=

Bt L e

[¢1)]
D

!

(7)., .sir-su (28),...-2i-tu (20).,.-ma(?) (or,1al)-1a

——

c t1iomn FF.

3 8

(200t T (31).-2:50. 1Ra . K32).... IRA

ction GG. (K.7125,P1.4)-

e e et ———— e S

: 1
(1).... e-pi-!Sillor e-me-lt1} )...(2).. La¥milty saimu

- - = v
(5){ana kulu-ri Sa Siknat enifPl-8a xasiti tuserrid
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S5setion II. (K.B220,P1.6).

Ha-a-a-ta to-pi-....
?E-;w:—r L= 11 LT LT [r‘i ’i]
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sum-ma abna  i-ra-hu-ut 1la 1-..,....

tu—tar-ma te—pi—u...

A

. ki-i n-ba-an it-tab(?) a-na .....
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Section 00, (K, 562,P1.6)
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Abortions, ses dmbryos
Acids, (ses Vinepar)91, 105
Acetic acid, E9
Adamantine Spar, 103
Adamas, 101, {

aeris Squama, 50

Aes, 3%

Aethiops Martis, 125, 127

m——— e

agalmatolith, 86

Agate, 111

Alkali, (ses Soda, Potash),
9,12 £f.,26 Pf.,48,59,64;

ash, 58

Alabastar, 50,83:opagua,8s
41loy , copper and lead,6°
Alum,
Aumina , 8,18,34,105

21,91: male red,BZ,61

(sulp hats) 114
Aluminium, 1235
amethyst, 100
ammokoni a, 15
Ammonia, 33
anagallis, 21 [
Anemone, 14
Antimony, 31,3%,65,57,80,

(ox1de) 10,38 :(sulphids)

£9: (antimony glass)37

Apatite, 100

AT govar,

146

Apertures in furnaca, 24
Agua dissolitiva, 921
Aqua repia, Ses Hau rsgale
Arabla, 86, 90
Aragonite, 29,84
Arghana kKa'den, 8
82
Aristotls, 38,125
Armenia, 102,122 -
Arsenic, 10,3528,30,351,41,42,
£f., 52, 64,67,119,4.
(oxide) 7:arsenious acid,3":
(sulphids) 43,116: (bisulphida)
43
Arseniosulphides, 119
ASa Foetida, 44
ASbastos, 81
Ashur, 12
"asses' urine",?
AStragalus, 78
Aventurine, 25,67, 119, ff,
Babylonian beads,frit, 12
pahrein,BE
Barilla, 12, ff.
Barimma, Mt.,80
Baual t8pB0 TF.,

Batch, 8
Hﬂ'l'@-:ﬁ.\ﬁic.v 25






Belus river,l4
Beryl, 81
Bikni, 85
Birsjik, 81

Bit Innibi, 109

Black in glaze,11(see Glazs ) |

Black Sea,30

Blue, sas uknE} Glaze
Bons-ash, phosphatas,31
Borax, 11,8

Boric scid, 7

Brass, 38,111

Braeccia, 80 ,fPr.

Bronzs inlay, .58,62,64

Erown in Glaze,ll, (338 Glazs)
Bubagar, 114

Bubble,68,75

Cadmi a, 36

Cadmin, 30

Calc-spar,7, 81, 100

Calcande, 114
Calcathar, 114
Caleits,Green, 84,95, 109
Cannabis, 93

Carnallite,51
Carmmelian,B82,684 £8: opaque, 66
Cassius,Purple of, 10, 24,
Guspian,gghfr‘

Ceruse,?, 105

ﬂhalcanthite,ll?

1 147
Chal canthum, 111, 113, 118
Kol ik o's 3
Chalk,7,18,rr,, 26,46, 51,43,
64,67,80; of the gea, 52,
59, fF.
Charcoal, 17,21
Chenopodiaceas, 12
Chenopodium, 12
Chryse, 9%
Carysoecolla, 95, 100
Cinnabar, 10,48, 52, 81,80,86,
93; roasted, 59,68
Clay,81, 105
Cleopatra, 91l
Cloisonnd, 56
Coal,q0
Cobalt,?, 53,81; (oxide )55
Colcothar, 123
Copper, 9, 21, 58,80, 11, , 105;
{acetatel)116: (alloy with tin)
31; (with antimony)37: (with
load )89; (carbonatal 109;
iburnt copper)9, 10; (Filings)
118: (flower )50; (oxide )2, 18, 24
26,52, 58; (cupric ox 10)9,
50, 119, A; (cuprous oxidsl)S0,
119, A; (Hossinoecian )38
(scalal o, 24, 50,58; s(sulph-
utg]El,llﬂ,llT:fw&shﬁd}EQ,

1459, 17,
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Coral,32,35,7F, ,587,68,82
Co rundum, 100
Couparossy, 113
Crecus sartis, 127
Cruciblas, &
Crystal,?, 10, 29,6 5t (quartz}
64: (green) 64
Cullett1¥
Cy cne, 99
Cy aneus, 22
Cy aos, 98
Dapara,85
Dasht-iHavir,85
Lemons, 70, TF.
Dia 1lags,81
Diamond, 100
Diarbekr,81
Dlon Cassius, 108
Diorite,B81,83
Dimbu Dagh,B81
Divrigi river,81
Dolarlite,Bl,83
Dudplg,lﬂﬂ
pulupi ¥, 108
Dung(?)66
Be, 35,37,68

fan régale,lﬂd

Beypt, 7,9, 18,21,55,82,91, 96,

Elesuthora, 106

anuryos, 57, 66,70,CF,

Brerald,f2, 100

Bmery, 101, P,

Bridu,87

Fuphorbia, 21

Palspar, 100

Flints,7

Flos aeris, 50

Fluor-spar, 100

Flux(?),a#

Frit, 58,7, (Bgyptian )18 : (blus)

59,64: (see alsc ahu 3 = ul

Furnaceo, &7

Galena, argontiferous,81

"Gazello-stonae" ,125

Geber, 127

Gosso, 17

Glass,various,7,ff.: (colouring)
8,ff,. ! (560 8lac s i r 51, zu-
K @,dusu, and tersitu):
(black),55,62(1); (pale bhlus),
54(7),61(?);  (blue ),59;
(brown }62(%), Bohamian), 112, a:
(eryatal }47; fgrgan}ﬁ45,54;
(moulded purpls or violet?)
50,81; (moulded blusl,51,60;
ired—purplel,62: (yellowlg5(?);

Glass-gall, 17

Gneiss,Bl

Gold,66,ff,,80; (oxide)10;

(ehinrida)34; (in Purple of

Cassiusiﬁﬂ,rr.
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G cosefoot, 12 {mlphata]lill: (farrum vivun)127
Grani+a,f1 %Jﬂ.ﬂpr;r,:éﬂ,-Fm,Eﬁl,ﬂ4,f-‘uﬁ
Gr sak, 15, 111 John, the Hish Prisst, 7l
Gy psum, 80, 100 | 7osephus, 14
Heematite, 29, 55,80,84, ' Kalkerada, 16
66, 100, 111, 122, 126, Keben Mm'den,37,81,91,fF7.
Hailstones,82 i Kelp, 7
Halmyrax, 28 lerluk Pahe,8C
Hamnibal, 106 ! Khorasan,B85
Larren, 72 Kinaki, 45
indani, 43 i hosseir,te
Hy drochloric acid, 105 ; Lapis lazuli, 29,84,85,99; (v th
I aca ,"coral",36 : iron pyritess 1,99
1bn Beithar,71,92 i Lapis mapmes, B3
Indies, Sast, 105 : Lead, ®, 15, £, , 80, 1065 (acotate 195;
Irkab,22 (antimoniate)10; (arseniatel8l;
lren, 11,80; (farric chlo- (curbonataled: (white carbonutel
ridelss; (chroms A 1; (fi- 81; (oxldo) 15,18,36; (red)7,48,
lings), 119, 4; (ores)o; 86,88, 0. ; (whits 188a17,87, 1,
(yellow ors)128: (white) Lepis, 50,114
1283 (real122; (specular) | Lime,7,ff.,15,fF., 3
101; (oxides)8, 16, 120; Limastone,7,80,C.
(blaek ) 123 : (rsa)ag] 127 :| Lithargse,7,8, 10

(forric oxide)10,25,45, | Lodoestons,53,175,f7,

: i .

55,6 3,67, 114, 122: (ferrous | Megnes, 55
oxida)46; (magnetic)46 (566 |

pagnesia, 34, 55
(magnat); (sexlae)114; (scor-|

3 Kagnesite, 37, 57,83
133’13-; {I‘ust{?}}’-‘ll; ':sul-«

| uagnot, 122, 124,71,
nhat 3 .1-l 1151 i {fﬂrruus ', iagn ok, 23, 124 5 f
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Kagnatic iron ors, 53 r Mosul,R0
Malachita, 24, ., 109 Mountain oil, (n aphtha? ) 127
KHalatia, 7 iukla,B2
Mamanita,81 . Mmsasir, 85,87
Nanganess,il,61, 77,81, 123; Nairi, 121, 125
(oxide)8, 11,53: (dioxidal? | Ka'man, 14
Earble,7,3C,83; (green)84,9s,{ Nsphtha(?),127
109; (Kosul J80; (whitelg4 Nineveh,passim
Marcasite, 114,117, 1T, Hitre,53,105; nitric acid,®l
karchesitsa, 118 Kitrum, 528
lardin,B0 0 chre, 123, 128
Marduk,83 0lympiodorus, 70
Media, 28 - | Onyx, 01
Melting~pot, 18 OeIT1s 04
lieluhha ,86,87,85, 100 Ores,t=
Marcury, 21,48, 50,68,81,86 orpiment,43,ffr.,52,61,81
Meshed, 82 Ovarlaying silver on bronezs, 58
lii ca schist,Bl palm marrow,71;trsee,71,fr.
¥ill for grinding lapis,B5 FPearl,47,65, 106
hiinium,48 ,86 Petroloum, 80
Mirrors, 69 Pimments,82,0f.
Wisy,105(on this word, ses Pins incense, 57
my forthcoming Second | Flants in Ak, 2
part of Translations of Platinum,B1
liedical Texts) Pliny,passim
Mitanni, 85,91 Fompholyx,40
Mohs' Scalse, 100 Polverine, 13
liolochitis, 95 Fompeii,8
liolybdaena, 93 potash(ses $0dal)7,fr., (nitrate)
28, 105
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1

Pozmzioli,®
b, woBiev 4089
Purple in glaze, 11
Pyrites.81, 111, 115, 117,
118, £1,
Qare bagh, 31,81
quartz, 7, 100PT,
Realgar,45,81
Rod-purpla, =9, 53, 33,85
Rasin, 60,71
Rochetta, roquotta, 12,13,75
Roman, &, 15 .
Rougs, 68
Rubrica,66,68,78
Ruby, 100

Rust, 46,64, 114

salicornia (-alkalillZ,ste,

63,65,67

3u1+,8, 25,80, 100, 105

58] t—cake, 12

Saitpetre, 25,63,¢f, ; (nale)
66; (washed) 27; (un-
washed 167

Salsola koali, 12,11,

sand, 7, £f., 11, 16,51, 56, 50,50

62,£f.

sundarssos, Sandaserion,

Jondastros, Sandrasitas,

67, 120

L)
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sendiver, 17, 11,21,81
Sandstone, i
.E;Lw%u! AR
Sapphsiros, 9%
Sapphire, 23, 27,65,98, I'f.
Schist, 105
3eal3, Oylinder,B4
Seraebut el-fhadem,BC
Serpsntinse, 29,80, 81,84,94, 1T,

(b1ack},84
Shell, 47,84
Shosmakers' black, 111
Sideritis, 125
Sllica,7,18,34
Sienna, 123
Silver,69,8]
Sinni,87,86,95
Sn&rngdus,‘ilﬂl: s

101
Sonpers' wuste,B
Soda(sea potash,alkalil,?,ff,
(carbonato) 28

Soldsring, 65
Sori == sihru, 111
Spain, 113
Steatite, 100
"Stons", 1, L.
Strabo, 14

Strass,”






INDEX

X

Styraxt (gum) 21, 25,0f,., 5687613
{woodl, 57,71, ff.

suasds frutlcosa, 12

an

Sulphbuy,

fniphuric acld,fl

*armllion,85 £,

1 Vinsgar, 21,88,7r., 1

_mr" ayum, 114
98

Teurug, 121, 123

Talc,

Tarso

T&EPi*,EU

mecphrastus, 9 ,14,85,89

Tin, 11,81; (oxides €0, ., 25
29, ff.,65,f.; {washing of
oxiaal,sd; (caleined]), 10;

(stannous chloride)33;

(stonric oxide)34; (alloy-

=d with copperl)il

Topaz, 57,81, £1, , 100

Tragecenth gum, 68,78

Tushrattas,?l
Tutty, tutia, 30,38
Tuz hhurmati, 7=
Urnbar., 125

Ur, 12

Urmia, 50
Venatiuns, 18,118

Vordigris(vert—de—-gris)a0, 116

. AT

Vitriol, 105,£¢111,

 7ine,B81;

Verditoy. Sgreenl, 5

e i
="}_{'? 114

115 : (blue)
36, 113, 117

groen, yollow,
(whita), 114

Vitruvius, 108

Wine, 59, 68,90

withania semnifara,35

Worms, &1

Zachaling, 126

Zagros, 119

114

rad )

il"-.-l-ii‘ilIill-ll!-'li-ll-i‘iFli-il'

- e e S mm e

=

IRDRX
{ A8S5YRI AR AN

i | " -
ad U ] I }-

L I

.ll!riqillttitlruna!.

sbaxu (ubbuk)134 (1.59)
Abnu, B2
Aharu, 55, 57

A.GUB, A8

ahs, 75

Ahuzm, ahusu, ahussu, 24,46, ',

""\ Eﬂ gi-'l 1]1-}
frakf

;,,'1,5-;&1'513 , 36

b

115

(oxide) 38,4{;isulphats)
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b —

amna (i i, 13, ££. ,19
Amaru, 42

ko Al K AL, B6

Anaitu, 16

AN KU,BU, 70
magkuhpi’ v
% argamanu, 36,85

Arhu, 25, 56

~
e}

nsa Pootidaldd

.
.

e LU=

6, 103

=
b
5

-

S
&G, (AS \very hard ) 103

S :
Jtﬂqﬁﬂ-ﬂaﬂ,dfi, rf-

T
AS AR, AS.BAR, 428
A%uhu, 145(11, 13, 20)

W
ASakku, 30

v
Assaku, 30
Atultattu )70

{

bk )4, TIK, 24G.GA, 92, FT,
: W

(1guly, pu,qa8.L15, 71

EE'E:‘!E;'( o ekl ),42

R11u,42

1 8llum, 88, T,

Ela{m)meti, 138 (1. 17); 140, (1.19)

fnatum, 109

nsu,f1

Erl mist, 143(1.17)
Ereku, 51

gou(tassi, asitu), 75
1a'artu, 115

!i larabu, 110, 114,11,

Iarahtu, 114
Ibbu, =3
(2ek V1o, 24, suy, 110, ef.,116

Tiiur panl,43,77

M. WA, (AN ).NA, 13, 0., 19

Tmman ek, 15 ff. .18
t
| I:.GIT.Ta,68,1F.

| v

IM. DLR, 77

IM. BAL.GUG,B6
Ill[qHJ\LHLI,??

] II.;.SIG,;LJ.G,-‘IE,JMPIIQ,A

¥
1, $1.GUSEIN, 42

W W
Ik, SIM. Ta. 15,43

(tak) ini wuﬁga-rri 5 109

i
| m,ru.ul ,78

| (tak)yp, 16, ,97

iI {ul uD, 71

(tek) up.AS,16,85,97,¢f.,108
(tak )UD. AS, A5,85,97,£f, , 108
Uhhuza, 26

| Uhulu, 12; U. gernanu, 19
Ukni, 22,65,84, 1.5 (to make) 593

9%, 55,62
Urishu, 110
URUDU. TIL. LA, 127

N
vsu, 82,ff.

pan(roasted),88

| k.GUIKIN, 42, 77, ; I1. GUSKIN. 816, 43

(1vbu ) 22; (merku)51, 605 (samu)
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Balre, 35,PF., 07,08, ,117 (2. 2.GuSk I\ 185, 9657, | 4.
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