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Abstract
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Accurately describing the techniques used to decorate a weapon is imperative for furthering research.
This paper will primarily concentrate on the methods and materials used in Persia, Middle East, Central
Asia and India to produce so-called «<Damascus Steel» weapons, as well as those used to embellish the
weapon: i.e. inlay and koftgari. The benefits of systematically recording the process used to decorate
the blade leads to additional information about the object and this offers the potential to learn more
about weapons «life history» and the lives of the people it touched.
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DAMACK, TAYLIYBAHHSI TA KO®TIAPI:
LOAO YTOYHEHHSA TEPMIHIB

VOK 903.05; 739.7
ABTOp NPOMNOHY€E 3BEPHYTUCHA OO0 NPO6nemMun Bu-
KOPUCTaHHSA TEPMIHIB «4aMacKyBaHHSA» Ta «KO-
dTrapi». Y katanoxHux onncax TepMIHOMoris 03-
006neHHs 6ynaTHNX BUPOOIB BUKOPUCTOBYETLCSA
DoBiNbHO. KnMHKOBa OpHaMeHTuKa, CMMBOfika Ta
enirpaguika, noB’a3aHa 3 perioHanbHUMK BUPO6-

AHoTauiqa

HUYMMU TpaaumuiaMuK, MUCEMHI fXXepena cBigyaTb
NPO MOLUMPEHICTb LUX TEXHIK HA BENIMYE3HUX Te-
pUTOPISX, 3HAYHY KiNbKICTb PEMICHMKIB, T2 METOAIB
BMKOHaHHS. [locnigmeLum ekcnoHat, cnocié noro
BUIOTOBNEHHSA Ta 03J06/EHHSA, MOXXEMO BCTaHO-
BUTU LLASXM MirpaLii peMiCHUHMX TEXHIK, MicLie BU-
po6HULTBA, 0COBY CaMOro MancTpa TOLLO, BPELUTi
YKNacTu KOPEeKTHUIN NpoBeHaHc nam’aTku. ABTop
aHanisye MeTofu BMPO6GHULTBA 36PpOi aMacbKol
ctani Ta ii gekopy Ha TepeHax MNepcii, CepeaHbo-
ro Cxopy, LleHTpanbHoi Agii Ta IHgii. Po3rnaHyTi
METOAM BCiHKM (TayLlyBaHHS), aMasnibramyBaHHs,
HannaBneHHa MeTany, Ta iHLWi, cepeq AKux cam
«KohTrapi» Ta horo pisHoeman. 3anponoHoBa-
HO JocnigHMKaM NpuegHaTUCh A0 AOCAIOXKEHb i
CTBOPUTK 6a3y AaHux, e 6yayTb 3a40KYMEHTO-
BaHi yci Bigomi metogu.

KmoyoBi cnioBa: pamacbka ctasb, faMacKyBaH-
Hs, KodoTrapi, 0300651eHHA 36POi.

JAMACKUPOBAHWE, BCEYKA U KODTIAPU:

K BOMPOCY TEPMMUHOJIOMMU
AHHOTaLMA YIOK 903.05; 739.7
ABTOp npegnaraet o6paTuUTbCsa K Npobneme uc-
Nofb30BaHNA TEPMUHOB «[aMaCKUPOBaHNE» W
«KopTrapu». B katanoxHbix onnucaHusax Tepmu-
HOMOrMa OEeKOPUPOBaHUA 6ynaTHbIX N30enni muc-
NonNb3KeTCs NPOM3BONbLHO. KNNMHKOBas opHamMeH-
TUKa, CUMBONINKA, anurpadurka, CBA3aHHbIS C
MeCTHbIMU NPOU3BOACTBEHHbIMU TpagnLUAMK,
NUCbMEHHbIE NCTOYHWKM CBMOETENLCTBYIOT O pac-
NPOCTPaHEHHOCTM 3TUX TEXHUK Ha OrPOMHbIX MPO-
CTpaHCTBax, 3Ha4YUTENbHOE KONMYECTBO UCTIONHN-
Teneun n metogoB. M3yuns akcnoHar, crnocobbl ero
N3roTOBSIEHNA U YKPaLLEHWS, MOXEM YCTaHOBUTb
nyTM MUrPaLMM pEMECTIEHHBLIX TEXHMK, MECTO MpPO-
N3BOACTBA, HAKOHEL, COCTaBUTb KOPPEKTHbBIV MPO-
BEHaHC NamaTHUKa. ABTOp aHanM3npyeT MeToabl
NPOW3BOACTBA OPYXMA U3 4aMacCKom cTtanu, ee
nekopa Ha Tepputopum Nepcun, CpegHero Boc-
ToKa, LeHtpansHon A3nm n MHgmn. PaccmoTpe-
Hbl METObl BCEYKW, PTYTHOIrO amanbraMmpoBa-
HWA, HaNaBMEHUs U NPOYMe, CPEQN KOTOPbIX cam
«KobTrapm». ABTOp NpeanaraeT uccnegoBarensim
cosfaTtb egunHyto 6a3y faHHbIX METOLOB AEKOPU-
poBaHNA UCTOPUHECKOIro OpYyXna.

Knro4veBbie cnoBa: famacckas ctanb, JaMacku-
poBsaHue, KogpTrapu, yKpatleHue opyxus.
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INTRODUCTION

It is not uncommon for a weapon to have
inscriptions, names, or other motifs dec-
orating its surface. All too often the deco-
ration on arms and armour is broadly de-
scribed as or «damascening» or «inlay», but
these terms are uninformative because they
are too broad. Very different technological
traditions are grouped under these gener-
al terms, thus limiting their usefulness in
furthering our understanding of the ob-
ject’s «life history». Accurate recordings
of decoration can be used to help advance
numerous studies including provenance,
dating, authenticity, transmission of tech-
nical knowledge, economics, and stylistic
studies to name a but a few. For example,
a 19" century flintlock rifle from Europe,
and a 15" century dagger from Persia, can
both be described as being made of damas-
cus steel with gold inlay. These descriptions
imply that they are made of the same ma-
terials and thus it could be concluded that
they are from a closely related technolog-
ical tradition, but the assumption would
be incorrect. However, if the objects were
described as a pattern-welded damascus
steel barrel with mercury gilding, and a
crucible damascus steel dagger with cross-
hatch koftgari, it would be very clear that
the two weapons were made and decorat-
ed using very different technological tra-
ditions. Thus, more precise descriptions
would minimize ambiguity and confusions
and be particularly useful for those people
who cannot view the object firsthand, but
need to depend on the accuracy of writ-
ten descriptions to further their research.

There is evidence that blades were re-
used, re-hilted, and re-decorated; thus a
blade could be in use for a very long time
and by different cultures. The most famous
examples of rehilting are the blades of the
Prophet Muhammad and other important
early religious figures, currently stored in

the Topkapi Museum and Armoury in Is-
tanbul, Turkey. The blades may be early Is-
lamic but the mountings and hilts belong
to a later period [12, p. 175]. Apparently,
this practice has a very long history which
continues to this day. It is quite telling that
in 1872 Baden Powel [1, p. 293] wrote «The
few remaining workmen (who hold licenses
for the purpose, and tell you that they are
«license-déar» are ready to furbish up and
inlay with gold, such weapons, on the con-
ditions of an advance wherewith the pur-
chase the necessary gold wire and other ma-
terial, and a good long time to do the work.
The latter condition is indispensable, for the
work is, in its nature, one of great delica-
cy, and required the deliberate and patient
work of an oriental hand, and the work-
men knowing that they have a monopoly,
indulge their fancy as to the amount of la-
bor they choose to undergo in the day. This
is said mostly of the few old armourers who
remain at Lahore and Amritsar, reminis-
cence of the Sikh times, as they have each
a few apprentices, who will no doubt pur-
sue the trade after they have gone as long
as European travellers visit India and de-
mand such wares». Indeed, this practice is
still going strong today in India.

Using textual evidence, and a small num-
ber of objects, different methods of ap-
plying gold or silver have been identified.
However, additional methods may be found
if more objects are studied. There are diffi-
culties associated with defining the various
methods of decoration and, while there are
anumber of apparently firsthand accounts,
there is little consistence with the terms and
level of details used in the description of
these methods. The reasons for this may be
the observer’s lack of understanding of the
subtleties between the different processes,
different local traditions and use of terms,
as well as differing transliterations and the
misuse of terms as synonyms, perhaps due
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to lack of understanding the specifics. The
purpose of this paper is to suggest standard
terminology, which can be used to describe
the different decorative methods.

DAMASCENING

Common terms used to denote a pattern on
a weapon are «damascus», «damask», and
«damascene», but these terms are misleading
for numerous reasons. Firstly, it implies an
association with the city of Damascus, Syr-
ia. Undoubtedly Damascus was a major dis-
tribution center for millennia and decorat-
ed weapons, were likely passed through the
markets; however, there is no evidence that
they produced weapons made of so-called
«Damascus steel» in the city [3, p. 103-108].
Secondly, the term «Damascus steel» is im-
precise because it refers to virtually any type
ofiron and steel object with a decorative sur-
face appearance. The decorative pattern can
be inherent in the steels microstructure or
it can be made in numerous ways including
forge-welding, etching, or by various meth-
od of inlay. The various types of «Damascus
steels» have been described elsewhere [7] and
therefore will only be summarized below.
There are different types of steel that are
often referred to as «Damascus» but they
are made by very different methods. Two
types of steel that are most often referred to
as «Damascus» are crucible damascus steel
and forged welded damascus steel, also re-
ferred to as pattern welded damascus steel.
As the name implies, crucible steel is steel
melted in a crucible; the result is a compar-
atively slag free homogeneous steel which,
under certain conditions, an exhibit a pat-
tern resulting from the steel’s particular
inherent microstructure. This type of steel
is often referred to as «<wootz», if it is from
South India or «pulad», if it is from Central
Asian or Middle Eastern lands, depending
upon is origin. Unless the provenance is

known, these terms should not be used as
they imply a specific geographic location
and cultural and technological differences
(Feuerbach et al. 2008). The second type of
damascus steel pattern is created by forge
welding pieces of iron and steel together.
This method was commonly used in many
locations throughout Europe and Asia. It is
vital to correctly identify which type of steel
the term is referring to because these steels
are made by very distinct methods and were
produced in very specific locations, and
thus both descriptions are from two com-
pletely different metallurgical traditions.

APPLIED DECORATION

Decorating arms and armour with hunt-
ing scenes or religious images and verses
is a practice as old as arms and armour it-
self. According to Baden Powell [1, p. 292]
in India, a blade with a fine water pattern
will not be elaborately decorated with gold
or silver because it would detract from the
appearance, but blade without a pattern can
be highly decorated. He states that «com-
mon sword blades are frequently inlaid all
over, and especially hunting swords, called
talwdr shikdrgdh, which are worked all over
with figures of tigers, dogs, antelopes, etc.».

Rather than being an integral part of the
metal body, the decorative elements can al-
so be applied to the surface of the weapon.
Often the decoration might be described
as «inlay» or «koftgari», however, there are
important differences. While the style of
the decoration can be used to suggest date
of manufacture and provenance, the tech-
nique and materials used to create the dec-
oration can also be indicative of a partic-
ular place, time period and tradition. For
example, the metal inlay itself can provide
information on recycling and trade. Olmer
states that the silverwork performed in Shi-
raz and Isfahan used recycled silver or sil-
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ver from India, and gold was also recycled
and imported. Many nationalities were al-
so involved, such as Jewish metal trades [9],
and Armenian silversmiths at Tabriz [9, p.
224]. When used together, the evidence
can be used to support or refute the con-
clusions made purely on stylistic attributes.
In addition to date and provenance, noting
the method of decoration can help us better
understand textual descriptions, transmis-
sion of textual knowledge and change over
time and place. Furthermore, the decoration
of blades, handles, fittings and other items
could be performed by the smith, yet often
it was done by specialist groups of metal-
workers. According to Floor [9, p. 223-226]
in Persia during the Qajar period «the gold
engravers guilds (naqqash-e zargar) en-
graved and inlayed ivory bones and «lion
fish-teeth» for the grips of daggers (khan-
jar). Other potentially valuable information
can be learned, such as economic concerns,
as different techniques require more or less
of the applied metal. Gold wire inlay would
likely cost more than the same area covered
using koftgari or stamp-melt method.

Inlay

In India, Persia and regions of Central Asia,
one of the most common methods of arms
and armor decoration was the inlay of gold
or silver wire. There are three related, yet
distinct, methods of inlay used in all these
regions. They are: 1) applying wire into a
groove; 2) applying wire into perforated
holes and; 3) koftgari. The visual appear-
ance of the finished product can be virtu-
ally identical but the main differences are
the cost and the durability of the adhesion
of the decoration to the metal. At this time
there are no known characteristics which
can be used to distinguish between appli-
cations performed in specific locations, but
perhaps with the examination of more ob-
jects with well documented provenances,

characteristics attributes from specific lo-
cations may be identified.

In Persia and India, inlaying gold or sil-
ver wire into a groove was the most ex-
pensive method of decoration because it
required the greatest amount of precious
metal. It is also more durable because the
metal fills the groove or trough. In Persia
it is called zar-neshan (zarkhondan) if the
wire stands proud of the surface, whereas if
the wire is burnished flush with the surface,
it is called teh-nashan. According to Kho-
rasani [13, p. 183], Zeller and Rohren [16,
p. 174] state that tab-neshan is used in India
and there it is called tah-i-nischan, a vari-
ation of the Persian term. The inlay pro-
cess as performed in Persia, is described by
Olmar (translated by de Rochechourt and
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found in [9, p. 224]). The process begins
with drawing the desired decoration onto
the blade, and the metal is then removed
using an engraving tool, thus leaving a re-
cessed trough in which the gold or silver
will sit. In Qajar Persia, the tool used by the
gold engravers was called a pardaz e qalam
[9, p. 225]. The edges of the trough are left
rough which will help key in the wire. The
gold or silver wire may be precut to size or
cut as needed, and this is then pushed in-
to the recess. The wire may be polished to
become flush with the surface or it can be
left raised to give a relief effect. The raised
wire can then be engraved to further en-
hance the decoration [9, p. 245; 13, p. 183].

The next technique involves applying
gold into perforated holes, and Olmar
calls the method zarkoufte [9, p. 246]. This
method involves drawing the design with a
punch to create «imperceptible small holes»
over the surface that is chosen to be gild-
ed. Granulated gold is placed on the area
and covered with a piece of jade then heat-
ed. The gold melts and keys into the small
holes, and then the process is repeated un-
til the desired effect is completed. Not sur-
prisingly, the gold design was reported not
to be very durable [9, p. 225].

Fig. 2. Shallow inlay koftgari.

Koftgari

The third method is koftgari. While there
are a number of apparently firsthand ac-
counts of koftgari, there is little consisten-
cy with the terms used or the level of de-
tails of the methods described. Steingass
[14, p. 1062] states that koftgari is a Persian
word. In India the term koftgari (Kuftgari,
Koftgari, Koft work, or kar-i-tila) is gener-
ally used to describe gold or silver applied
to steel. Both silver and gold koftgari are
called ganga jamni [1, p. 167]. There are
two types of applications that have been
called koftgari. While each of the tech-
niques are related, they are certainly not the
same from a technology point of view, thus
a description of each is given here, along
with a descriptive term, to distinguish be-
tween the processes.

Koftgari can be subdivided into differ-
ent types; shallow inlay koftgari, and leaf
and wire cross-hatched koftgari. The first
sub-category of koftgari is fundamentally a
shallow inlay. Baden Powell describes this
type of koftgari and states that it was used
in Gujrat, Sealkot, Nizamabad, Wazieabad
and Multan. He describes the technique
used there as follows: «Koft-gari is done by
first drawing out the pattern on the steel
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surface with a hard steel needle or silai. This
leaves a line sufficiently deep to catch the
very fine wire laid on. The wire is of pure
gold.. ..The wire is then hammered into the
iron according to the pattern and lines al-
ready drawn, the whole is then heated and
again hammered, and the surface is polished
with a white porous stone; whereas the soft
gold is required to be spread, the rubbing
and hammering are repeated with greater
force. The gold used is pure and very soft»
[1, p. 168]. Baden Powell [1, p. 169] records
that he was told the technique for this type
of koftgari was introduced to the area of
Multan in the 1600’s by Muhamad Murad.

Baden Powell continues to give more
details about the process. «The method
of working is as follows: suppose a hand
axe is to be inlaid. The blade of the axe is
first made smooth with a tawati or file, af-
ter which it is polished with the khingri or
pumice stone, on this being done a rough
wooden handle is inserted in the hollow
part of the hatchet; the outer end of the
handle is pressed inside the arm, and the
hatchet is placed on a stool one and half
feet high, and then the process of carv-
ing is done with the steel pen, according
to the design which the workmen is fur-
nished with. The hatchet is then heated for
a few minutes in a fire of charcoal, quite
free from smoke, until the steel changes
its natural color into azure blue. The fold
wire is then also heated so as to make it
soft, and is coiled on a reel. Again the
hatchet is placed on the stool in the man-
ner above described; the artist takes the
wire and presses it in the lines with the
iron pencil, pathraini, following the out-
line design engraved with the style. When
one flower or the whole work is complet-
ed, it becomes necessary to cut the wire,
which is done with «kath» or gold smiths’
scissors. Should the wire, after being first
fixed, becomes loose in any part of the

hatchet, it is again heated in the coals,
and the wire is beaten with a small ham-
mer which refixes it. The hatchet is then
rubbed with mohari or stone rubber, so as
to draw out its brilliancy and luster. After
the above process is completed, the hatch-
et is well rubbed with sour lime juice, but
this changes the color from azure to white,
it becomes necessary again to put it on a
clear fire, so that it may resume its former
color of azure, together with its brightness
and luster» [1, p. 170]. Similar tools de-
scribed by Baden Powell are still being
used in India today.

The second method is the cross-hatched
koftgari method and this method can be
further subdivided into leaf and wire, re-
flecting the form of the gold that is ap-
plied. Baden Powell refers to this process
as «gilding» and describes the method as
follows «If an article is to be plain gilt all
over, it is first smoothened with the rawati
or file, and afterwards cleaned with khin-
gri or pumice stone; it is then drawn over
with chequers with the carving style, and
sprinkled with lime juice, after which it is
heated; gold or silver leaves (as the case
may be) are then applied with pincers, and
lightly hammered, and are rubbed with
the mohari or stone rubbers, which caus-
es the gold to adhere to the surface rough-
ened by the chequered lines- and then the
soft gold spreads out under the rubber,
and covers the whole surface» [1, p. 171].
He later clarifies the process and he re-
corded, «Where gold and silver leaf is re-
quired to be applied to an iron surface, as
in the case of armor, knives, or ornamen-
tal work, the surface is scratched over with
chequered lines, this process is called (‘khi-
zan’), and washed with hot solution of kish-
ta; and then dried it is heated to what the
workmen called «shitab» (corruption of
siya tab, ‘black heat’) i.e. the greatest heat
it will reach without becoming red hot.
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Fig. 3. detail of cross-hatch wire koftgari.

In this state leaves of gold or silver, as re-
quired are layed on, and rubbed in with a
mohari» [1, p. 172].

The wire cross-hatched wire koftgari
method is performed in a similar way.
However, instead of applying leaf to the
entire surface, wire is used to create the
decoration. In Persia it is called talakub
(tela-kab, or talakhubi ).

The process was described by Wulff [17, p.
41-42] who states that the gold-inlayer (tela-
kb, or maki-kiib) uses a the sharp short
edged knife (kard-e tela-kiibi) to produce a
cross-hatched pattern which roughens up
the surface (zabr kardan). One or more gold
or silver wires are then hammered into place

with a pointed hammer (éakos-e tela-kibi )
[17, p. 41]. The inlay of silver wire is called
noghrekub or nogrehkub [9, p. 225]. Some-
times the metal would be burnished to lay
flush with the surface while other times, it
would be left in relief [9, p. 225].

Mercury Gilding

In India mercury gilding (plating) «thanda
multamma» was also used. Baden Powel [1,
p. 172] describes the technique as follows:
«If the article be of copper, it is to be well
scraped, cleaned and polished, and then
heated in the fire to remove all oil or dirt
that may have been left on the surface by
polishing. After this it is dipped in an acid
solution of the ‘kishta’, or dried unripe apri-
cots. After this it is rubbed with the powder
of half burned bricks or some other earth.
The surface is then rubbed with mercury,
which adheres by combining with the met-
al. The article is next placed in clean wa-
ter for some hours, and again washed in
the kishta solution, and dried with a clean
cloth. Gold leaf is now applied to the sur-
face, to which it adheres, being adjusted by
the workmen by blowing it with his mouth
or touching it with a cloth. The gold then,
by reason of the effect of the mercury coat-
ing, appears all white. The article being sub-
jected to heat, the mercury sublimes, and

Fig. 4. Mercury guilded grip.
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the dull yellow metallic tint returns; more
gold leaf is now applied, and is all rubbed
and ground into the surface by means of
agate rubbers called ‘mohari’. .The quantity
of mercury used is always double in weight
that of the gold: the plating is of course do-
ne more lightly or more heavily as the work
requires.» This method was used to dec-
orate the handle of the dagger from My-
sore. On a side note, Baden-Powell men-
tions that water-gilding with a solution of
gold in nitro-muriatic acid was introduced
by the British [1, p. 173].

Stamp-melt method

A method currently being used by black-
smiths in Yataghan, Turkey is called here
the stamp-melt method. The smiths have
a selection of dies which they use to create

the recess in the blade. After completing the
stamped design, they cover the recessed area
with a piece of brass or similar copper-alloy.
The blade with the brass on top is then heat-
ed for a few minutes. Some of the brass melts
and fills the stamped cavities. The blade is
cooled and the area burnished and polished.

CONCLUSION

The above discussion has illustrated the
need for more detailed descriptions and
standardized terminology in the descrip-
tion of decorative patterns on blades and
other weapons. The regular practice of re-
cording this type of information will lead
to a better understanding of the transfer of
materials, technologies and finished arti-
facts over time and space.

Fig. 5. Using a stamp to create the recess.
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Fig. 7. The finished inscription.
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