CASTING OF DEVOTIONAL IMAGES IN THE HIMALAYAS: HISTORY, TRADITION AND
MODERN TECHNIQUES

E Lo Bus

Both solid- and hoeliow-casting by the lost wax process have a long history

in Horthern India. According to Reeves (1962:29}, the earliest Literary
evidence for the process is the description gontained in the Madhicchistavid-
hana, as recorded in chapter 68 of the AMEnasdra, which is believed to have
besn compiled in the Gupta period {Shukis, 1958, I1I:1D8}. Unfertunately,
aurviving cast metal statuary from this period is rare, and Bhattacharya
{1979:62) suggests that the extensive use of metal for sculpture in northern
India may not be earlier than the late Gupta period., From the early medieval
period {7th to 12th century AD}, more texis are found containing refersnces
to metal casting fechniques. OF particular ilmportance is the Vigpudhafmﬁt—
tarapurdna {111:43-4}, which mentions both hollow- and solid-casting by the
cire-perdue method (Reeves 1962:32). This text is well-known in Nepal {Pal,
1970:13; Lévi, 190%, ITI:133}. However, the hest medieval description which
gives detailed instructions is contained in the Abhil3sitdrtha-cintImani (=
text also known as éﬁﬂasoﬂasa or Minasol [Gsa-Sstra} which was written in

. AD 1131 by king Somedvara Bhillvkamalla of the late CElukya dynasty of the
Deccan {Saraswati, 1935:129; Reeves, 13862:32; Ruelius, 1974:2.1.2!. The verses
on the lost-wax process, ag tranglated by Saraswati (1938:143), also specify
that the ratio of brass and copper to wax ghould be 10:1 {or, according te

a wariant reading, 8:1). By this time, hollow-casting had reached a dagree
of perfection which enabled sculptors to attempt very large images, for
which the repousse technigue is otherwise generally preferred. The 2.225 m
high Sultamganj copper Buddha {in Birmingham City Museum} was cast in more
than onhe piece by the hollow-casting methed and it is very likely that the
1.86 m. high Devsar brasgs backplate (in Srinagar Museum, Kashmir) was cast
by the same method.

The History of Buddhiwn in India, written in AD 1608 hy the Tibetan
scholar TBrandtha {b.1575) atates fthat during Devapdla's rule {c. AD B2L~881)
the work cf two cutstanding Bengali painters and sculpiors, father and son
named Dhimfn and Bitpalo respectively, gave rise te new schosls of painiing
and metal statuary (Cnattapaé&gaya, 1970:348). HReeves (1962:23] suggests
that the rasultant "widespread use of the cire-pervue protess was to influence
the manufacture of copper icons in Nepal and Tibet &t the turn of the 10th
century AD, partigularly with respect to copper gilt images which are still
produced there today". Ag in the past (Khandalavalza, 1950:22), both solid
and hollow lost-wax casting medhods are still used by Wewar gculptors, the
former for medium size {15 ¢m to 45 om} to large (from 45 cm} images, the
iatter for small {1% cm or below) and sometimes medium size imagem. The uss
sf the twoe methods overlaps for medium size images ranging from 20 to 45 em.
There is no evidence 0 suppori Dagyab's <laim that in Tibet permanent moulds
for solid-casting were more widely used than the method of lost-wax casting
{Dagvah, 1977, 1:50}. Ronge {1980:269} also appears to overlook the use of
the logb-wax process in Tibetan statuary: "in Tibet bells as well as atatues
were made by the sand-casting method which reguires the mouild %$o be desiroyed
after casting™. However, Pal {1969:29) accepts that the "bronzes in Tibet
were usunily cast by the cirg-perdue metkod”. A careful visual sxamination
by Craddock {personal communication) of the 121 objlects of flagh lines,
fajiled to show any evidence sspeclally on the underside of the bases.

It ameems probable that both techniqueg "of tasting were used. in Tihet.
The - eariieat evidence for  the introduction of the lost-wax proceas into
Tibet is probably provided by a western Tibetan Vajrepfini st the Musde
Guimet jn Paris {MA.3546), This gtatue was hollow zasi in brass {11.7% zinc
and 1% lead) by the loat— wax procsss, 'as 18 shown by radiography which
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revealed the presence of a core held together by a metal armsture (Hours,
198C:95-98] . This image, attributed by Pal{l969:22, Figure 6) to the 1lrh-12th
century and regarded by Béguln (1977:89) as a copy of an ilth century Kaghmiri
Ypriginal”, appears to provide the garlisst evidence for the istroduction of
the lust-wax process into western Tibet.

The continuous presence of Newar sculptors in Tibet iz attested jn
Tibetan and Western sources from the 7th {Norbu and Turnbull, 1%72:143%;
BDagyab, 1977, I:358} to the 20th century {Huc, 1524, 17:244; Bista, 1978:1%8
and 202-3}. The carssr of Aniko, a NHewar artist who was sent to Tibet at
the head of a tesm of eighty artists fn AD 1260 [(Lévi, 150%, I11:187; Petech,
1955:59,; but see Tuccl and others who give the figure twanty-four, probably
mistranslating Lévi’s French “guatre-vingts®} is only one example. Aniko was
subgequently invited to the Mongol court in China, wiere he was put in charge
of the impsrial metal-works, and received posthumous honours. Beeswax and
copper are listed by the Yuandal huasy Ji {see below, p.52) amongst the
materiale used by Aniko {Karmay, 1975:23;. For every subsequent century, the
presence of Newar sculptors is . documented in varicus parts ol Tibet. Newar
commuriities existed at Lhasa, Shigatse, Gyantse, Sa-skya and Tgetang. Although
the figurs of 20,000 Nepalese residents in Tiket {Nepali, 1965:28) ia cer-
tainly exaggperated, what matters rather than their numbers are their social
and anthropelogical featurss, They =211 belonged to the thr2e Newar castes
among which metal sculptors are still to be found: Vajrdcarya, 5Sakya and
Uda,. During the early 17th century in particular, their activities extended
from Suge (Pereira, 1926:36-7; see Lévi, 1505, I1:7$-80) to Bhutan {Ardussi,
1977:245-6)., which is still supplied by the Newar metal sculptors of Patan.
The number of Nepaleseé metal images in Tibetan temples was legion and Newar
sculptors have alss been active producing statues in Tibetan style (Lo Bue,
1978 and 1981}, There is, however, no historical evidence that Tibetan metal
aculptors ever worked in Nepal, Furthermore, the current absemce of local
lost-wax sfatuary manufacture from Bhutan, Ladakh, and the Tibetan aresag of
Nepal, including the Tibebtan refugee moitlements where there are quite a lew
asutstanding painiters, suggests that Tibetan lost-wax metal statuary depended
heavily upon Newar sculptors well into the 20th century (Lo Bue, 1978 and
19811, For thege reassms, and in the asbsence of living Tibetan lost—wax metal
soulptors to act as informants, 1 have thought it acceptable to base the folw
lowing mections on fieldwork which I carried ocut in 1977 and 1978 among Newar
aculptorg working for Tibetans in Nepal.

A pioneering study by M-l de Labriffe {(Mrs anthony Aris) on lost-wax
metai cagting in the workshop of Jagat Man Sakya in Oku Bahal, Patan, was
published in Kailash in 1973, Another study by Alsop and Chariton was publi-
shed in Contributions to Nepalese Studies later the same year. The following
sections are intended to sum up the knowledge of the contemporary technique
of Newar lost-wax casting and alm chiefly at supplementing these eariier
stydies with more detailed information, =specielly with regard to the timing
of investing and casting.

Wax model

The composition of the wax uged in modelling varies according to season in
the Nepal Valley, The iight "summer™ wax is made with a mixture of SO0X bees~
wax, bought from Tasmangs living in the hills surrounding the Nepal ¥alley,
and SO% sifa, s tree resim imperted from India. Reeves (1962:30) restating,
perhaps with the ald of a Tamil translation, the defective (Suraswatl, 1536:
140; ¥rishnan, 1976:7-8) Sanskrii text of the 68th chapter of the Minasara,
definss the dammar used te manufacture statuary wax as the resinous zap of
the sal tree., New the 53}, or Shorea robusta, abounds in the sub-Himalayan
regions, including the Nepalese Teral, The dark "winter" wax is made with a
mixture of one dhami [= 215 t8las., One tola = 11.663 gm. Hegmi, 1961:21) of
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peeswax, 1.5 to 2 pans (27 to 36 tolas) of sila and about 0.9 pBo (8 £3/as)
of vegetable ghee extracted from the seeds of the tree Sbdhuca butyracea
{Roxb.} Machride (sjve Bxagsia 5Sutyracea Boxb,; Nep. cyuri}, a Sapotaceam at-
taining 21 m. in height which is distributed in the sub-Himazlayan tract from
300 40.1%00 m. altitude and grows alse in the Kathmandu district {Suwal, 1970
52}, We thus have the proportion 24:3 {(or 4):1 for beeswax:resinivegetabls
oll. Krighnan {19%76:30) mentions mustard seed il instead of vegebable ghee
and glves the following sroportions: sixtesn parts of beeswax, eight parts

of resin and one part of o0il. To manufacturs the medelling wax, small pleces
of beeswax are first malzed in a brasg or alusinjum pan over & low flame on

a charcoal brazier and then the powdered resin is added and stirred well.
Finally, the vegestable fat is added and stirred vigorously.

The round wax sheets (Plate 1) used by sculptors for modelling their
images are prepared by beating a cake of wax with a mallet and by spreading
it uniformly on =z stone slab with a rolier. The thickness of the wax used
varies according to the size ol the statue to be cast and the typs of metal
to e used. Hollow copper images require a thicker wax madel than brass snes,
The chisf tocl used in wax-modelling is the sifatu, s buffale-horn spatula
rounded af both ends, one end bging wider than the other, and with one side
slightly rounded and the other almost fiat, so that its edges are neot sharp
{Plate 2c}. Labriffe gives the spelling silfyakd. The osutline of this apat.
ula iy reminiscent of the shape of a fountain pen. Silafus vary slightly in
size, DUt they usuaily measure between 14 on and 18 om in length and are
about 5 mm thick. A larger type of silatu, keeping the shape of the horn
from which it is made, but cutbt at bgth ends (Flate 2a}, is used to roll wax
pods, which are employed to make attributes, necklaces, ete. The importance
of the smaller sifatu in modelling the wax is such thal Kalu Kuma, ocne of
the lesding sculptors in Patan who specialises in the manufacture of tantrie
deities in Tibetan style, regards it ag a sixin "Tinger®. Other tools, such
as the scissors {Plaiz Zel used te cut wax, are made of metal or wood,

Tiie sculpior models the parts of his image, whether hollow or solid,
withoui a core, by skilful manipulation of portions of war sheet and use of
the silatu {which is freguently moisztened with saliva to aveld sticking) near
a pertable charcoal stove [Plate 13, {ou cha; Labriffe, 1973: caption ocpp.

p. LB7 has mildcd} nade of clay called ghoti cha (Labriffe, 1973:189, n.l3c
tas gathi}, and provided with a door to admit the draught in the lower sec—
tion anst a perforated fuel receptacle in the uoper. The stove used by Kalu
Kuma measures I8 om in height and has an external diameter of Z8 ¢m. The
varicus secitinns of a wax Tigure or of its zomponent parts are Joined by
evening osut and heating their edges befors altaching them {Plate 3). fOnce
the wax model is completed, the artist wets the surface with water and pres-
zes on pieces of slightly hested thicker wax in order to cbtaim the thasa
{"key"] {Piate 4) cr "femzle’ secticns of 2 mould which will allow him o
duplicste the same image, or parts of i%, in future, The (hasa also ensures
that in case of mis-casting the time pmployed to remodel the image will be
reduced. In order to model from a thasi the sculptor or his apprentices wet
the insides of the ssctions and press the slightly heated thinner sheets of
modeiling wax asgainst them. The various sections obtained from the thisa
are then jointed together followirg the original model ¢ form a complete
figure or parts of {t. The method of casting images in several parts with
separate attribuzes which are subsequently joined together is a traditional
featura of Tibetan and HimBlayen sculpture {se2 below, p.78, and Khandalavald,
1956122} .

Although apprentices may be involved in all modelling gperatisas connec-
ted with the thdsd, the modelling of the prototype is carrisd out by the
sculptor alene, Finally, orpaments, jewellery and attributes to he cast with
the figure are modelled and fitted to the assembled wax figure., Kaly Kuma
rakes uge of a black satene obitained from Tibet, carved in low relief with
the "female” moulds of a number of religicus attributea and ornaments which
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are part of the accoutrements 2f Ris fantric deities, Once a wax model or
its parts are complete, a wax tripod is fitted tn their bettom edge; its rods
will Degome sprues when the wax is melted away.

During the whole process, the artist makes use of a basin filled with
water to ¢ool and harden the wax as necessary, and of a small pot filled
wigh molten wax for retcuching and joining. It should be noted that he doesn
not use coreg at any stage of the modelling, although a gore is automatigally
formed when investing the wax of hollow models,

Investing the wax

The investment of the wax is carried cut by the sculptor or an apprentics,

or by a spscially hired clay worker, as was the case with the investing of

a number of small and medium size wax images which 1 observed in one of Kalu
Kuma's workshops in the summer of 1378, The investment of Xalu Kuma's modsls
by thig artizan was carried out during four days of sunshine. This account
follows a chronological seguence to give an idea of the time invelved in ths

various operations.
5 September 1878

A paste made of fine clay [Nep, mashing matd; Bew. mashin chal, water and
cow dung in equal proportions is applied to all the lesg mccessibile parts of
the model, Immediately afterwards, a more liguid, creamy solution of the
same composition is splashed and poured gver and, where appropriate, inside
the wax model or iis parts {Plate 8}, To improve access Lo the interior of
a hollow model a small window may be cut in the wax and the paste

pushed through to form a core. The window may be replaced before smearing
the suter surface with subsequent layers, or may be Fiiled wiitn clay and only
closed with a piege of copper sheet afcer casting is complete. The excess
creamy solution is then shaken off and the c¢lay left to dry in the workshop
for about twenty-four hours,

& September 1978

A4 thick pagte made of yeilow clay (Nep. pahenis mEtE; New. masu cha)l, water
and rice husks is applied on top of the first layer. The resulting moulds

are then put on a roof terrace to dry in the son for a couple of days. Clay
and rice husks are kKept separately and mixed with water in a large clay pot
as required,

# Septeamber 1978

One or more iron nails are driven through the outer layers intse the wax and
the inner layers of clay to act as chaplets, s that during the melting of
the wax the core of hollow modsls will not be displaced and thus hinder the
malten metal {rom reaching all parts of the mould. A thicker layer of thick
¢lay paste is aubseguently patted oate the moulds, which are finally left to
dry complately {Plate 8).

Removing the Wax

Dewaxing and the subsequent cperations will be described here in a time
sequence referring to the casting in copper of the Images whose investment

has been described above. They took place in the small cou?tyard (220 o x
210 em) and porch of Kalu Xuma's old houss, on the svening of 13 September,
1878. The evening was chousen because casting is obvisusly more bearable in
apoler conditions. Kalu's son, EBajesh, directed the operations, which favol-
ved four other workers, including his own brother-in-law, two other assistants
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ef Kalu, arnd ore of ancther sculpior's appréentices,

although some workshops are provided with a dewaxing stove (Plate 7} and
fipring kiln [Plate 8] besides the Turnace for relting the metal (Plate 2),
the Kumas use a dual-purpose yellow ¢lay kiln rmeasuring 68 om x 48 om x 56 om
and built on a similar principle te the stove described above (p.732). Here,
however, the lawer compartment has a larger door for adzitting the draught,
and the top compartment is a chamber bullt with a temparary front wall of
ioose bricks. The kiln is not moveable, beipng built against one of the walls
of the courtyard.
5.0 p.m. The moulds are placed on 2 charcoal fire resting an the receptacle
separating the lower from the upper compartment of the kiin. They are turnad
with tongs until thoroughly heated, hut oot baked, Tor a periocd varying {rom
2 to B minutes according to the gize of the mould, They ars then removed,
the head of the tripaod is pierced and the wax flows out through the spraes
into an sarthenware bowl. It takes a few minutes for all the wax to escape,
and eventually the sprues are clesred with metal tools in order to ensure a
passage [or the molten metal to be poured in later. The wax will be re-used
for modelling, after replacement of its vegetable ghae.
5.1% p.m. Coppner sheety and scraps {including wire and a varjety of bitg
and pleces)] are hasmered to The smallest possible size and jammed into an
open glazed ceramic orucible 20 om high and 18 om in external diameter. These
cryucibleg are lmportad from fadia and are used sspecially for casting copper.

Firing the mould aid melting the copper

5.40 p.m. The fire in the kiln is reactivated with paper, dry corn-ocbs and
small bits of wond,and then the draught from an electric fan is directed into
the door. Charcoal is added and once it is burning well the fan is switched
of £.

5.4% p.m. Coal is placed in the hegarth of a furnace built like the stove and
the kilm from bricks and yeliow clay, and located in the corner oppogite the
kiln, Tts measurements are 79 ¢cm x 79 ém x 88 cm. Coal is not found in Nepal
{Imperial Gazetteer of India, 1938:119) and is now imported from India, but
it does not appear to have been imported in the past. A4s a fuel it has pro-
bat:ly replaced charcoal for casting, whereas wood is still uasd for firing
moulds {Alsop and Charlien, 1973:38}%, In Tibet, coal was available in the
eastern part of the country {Cocper, 1871:463; Saunders, in Turner, 1B00:406;
Dunzan, 1954:1%9), Cosbustlon is aided by directing an electiric blower into

a pipe pratruding 15 cm from an opening in the lowsr compartment of the Hur-
nace. The blower is luted to the pipe with ¢lay.

5.50 p.m. Cross-armed crucible tongs are brought into the courtyard {Plate
101, Thelir length varies from 117 om to 142 om and their fulcrum is located
3¢ as to allow maximum grip when holding $he cruzible. Their ends are semi-
circular so as to fit aimost all the way round the crucible. Glowing ceal

iz transferred from the furnace te the kiln in order to reach a higher firing
temperature, .

5.5% p.m, The soal in the furnace is burning with a fliame 80 cn high,
undoubtedly because of the draught from the electric blower.

.00 p.r. The crucible containing the metal is placed directly on the coal
in the furnace and a brick chamber is Built around 1t. The chamber is one
brick thick and leaves the upper portion of the crucible visible. Pleces

of copper stick out of the crucible teo a length of 15 om. The crucible is
not fixed in position, but rests on the coals which are continually teppsad
up.

8.14 p.m. A conwvex iron lig is plased cver the furnace chamber. Charcoal

iz added to the receptacle of the kiln and moulds are placed on it Tor Firing.
They wiil have to be brought to a temperaturs close epough tc the melting
point of copper (10B3°C) to prevent the metal from starting %o solidify be-
fore the mould is compleiely Filled, and the mould itself from cracking
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during pouring. Mo Chermomeler or other form of temperafure conirol or measure-
ment is used by Newar sculptors even today.

%.12 p.m.  Blue Flames 1% em long spit horizentaliy From beneath the furnase
jig,

5.1% p.m.  The lid is red hot and Tour sheetbs of scrap copper nammered to
squal gize are put around it, leaning pariliy en the temporary Brickwerk of
the chamber. HMore copper scraps, =osbly sprass recovered from pravious
zastings, are beaten, and coeal is hammered inte fragmenis.

.20 p.m.,  The kiln raceptacle is filled with coal and a slate is pus as a
roof over ita three walls, while a temporary wall of bricks and clay is raised
in front of it to seal off the moulds in a chamber, The scrap copper sheets
which were being heated on the fop of the Turnuce sre hammered while hot to

a size to fit the crucible.

£.28 p.m. The furnace 1id iz s red ag to appear almost btransparent. A
large ceranmis bowl, measuring 18 om in height and 51 om ip ciameter, is fil-
led with water in preparation for cooling the moulds after casting.

5.35 p.m., The position of the crucible is adjusted with a lang iron har
through an opening in the temporary chamber wall, and the 1td lifted. The
copper in the bhottom of the crucible must have started melfing because the
level of the red hot copper scraps visible above the rim hag dropped. They
are further pregssed down with an iron bar, Small copper soraps are poured
inty the crucible From a ladle, 9 ce in diameter and 27 om long, provided
wikh a woadepn handle.

6,37 p.a. The crucible is red hot and more soal is added to the chambaer by
nand,  Beoth coal and scrap ¢opper are carried in metal buckets.

.45 p.m. The furnace 1id is lifted o add more sorap copper to the ¢ruciblsg,
After removing part of the temperary {rent wall, Hajesh puts {ive more moulds
into the kiln <¢hamber and adds charcoal.

€.50 p.m. The bricks are put back and the flames in *he kiln chamber are
fanned with & piece of straw matting.

7.1 pam, The furnace lid iz lifred mgain o add more Hits of sorap coppsr.
720 pom. More charcoasl is added to the kilm chamber.

7,35 pom. The coal level in the furnace chamber is topped up. The kiln is
fanned again.

7,40 p.om, A wall wo bricks high is built an the ground in the porch to
support the fired mouids during casting.

7,45 p.m, The temporary front brick wall of the kiln chamber is dizmantled
and the Tired clay mouldas are placed on the ground, leaning against the Lwgw
layer brick wali. They are red hot and stand upside down with the opening
{i.,e, the head of the tripod) pointing upwards, ready o receive the molten
metal.

7,50 p.m, The copper is molten and casting Gegins., Rajesh stirs tohe molten
copper with an irsn bar to check that melting is compiete beflore pouring it
ints the opening of the mould. 4 certain amount of spilling ocecurs, prebabliy
becauge the spen glazed crucibles are difficult to handis. HNc precsution is
taker %o ensures that the air escapes from the moulds, Consequently mig-cast
ings are not rare, as 1 saw the following day, when the tripod-shaped spruegs
were sawn of f the bDobtism of the copper statues and parts of statues.

The above time-table shows that it took one hour and fifty minutes for
the copper in the crucible to melt and one bwur and thirty-five minutes for
the clay moulds ta be fired. The copper Castings are allowed "to cool and
harden for about fifteen to thiriy minutes, The cooling is speeded by
pouring cold water over the mould, which emifts huoge amcunts of steam, Finally
the entire mould is placed io a large jug ol water to compiete the cooling
processt {Alsop and Charlton, 1873:39).

The casting operations for copper were not very different from those
for casting brass, az i had observed them in the house of the sculptor Sanu
Kaji Sakya on 12 September, 1978, Preparationy started there at 4 p.m.

Both his Bitn {71 om x 71 ¢m x 120 ¢m) and his furnace (34 om x 5L cm x 132 com}
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are located in the porch adjacent to the spurtyard., Sanu Kajl's furnace s
larger than Keilu Kuma's and has a 14 o» x 14 on windew to admif the dracght
located 2% om from the floer, The sculptor and his assistants were casting
medium size images of Vajrapand, Amitayus and a Burmese style S3kyamuni,
Lotus bases, bodies and head-dresses were cast separately. The crucibles
were oval and 24 o nigh with a short spout near the bottom. They were com-
pletely sealed to grevent lesa of zine {rom the alloy. These crucibles ars
made by the artists themselves and, according to Kelshean [1876:31), with-
stand only one maiiing operation. After the crucibles nad been sufficiently
neated for the brass to meit, they wers removed from the furnace and their
spouts parforated with an iron rod. Brass melis at a lower Sesmperaturs than
copper and appears more fleid and easier to cast: the moliten alloy was poured
into the moulds without the spillisg roticed in Hajesh’s workshop.

After casting, Sanu Kaji dropped each het clay mould inte a brass basin
full of water, with considerable steaming and bubbling. The moulds remained
in the water for a few minutes and were then taken out to be broken with an
iren bar (Plate 11}. The fired clay came off ths metal statuss easily and,
as is to be expected with Brass, Sanu Kaji's casting had a higher rate of
success than Rajeshi's in copper.

Cleaning up and asgembling the cast

After removing the clay from the casis, the sprues are sawn off and the sta-
tues are thee clearned and polished for hours with the help of files {(Plate
12}, sandpaper and rags. None of the cperations described above has to be
performed by the artist, although most sculptors do their own zasting.

Firially the statues are assembled, mostly by means of crimping and rive-
ting although in the pagt split ping were also sccasionally used, The backs
of the neck, shoulders and wing attachments of Kalu Xura's 44 com high copper
Garuda, made in c. 1871, provide a good example of crimping combinsd with
riveting and dovetalling; the head is held in place by fitting i1t belween
the shoulders and driving a rivet between the shoulder-blades into the nechk.
The neck ornaments conceal the junciion and the continuation of fhe neck into
the shoulders so that the rivet is hardly noticeable. A crack in the dove-
tail joining the right wing and shoulder-blade of the aniko Zollection Garuga
[Imv. no. 11%; on loan to the Victoria and Albert Museum! reveals that the
wing is also provided with a tenon inserted inta a corresponding hole in the
shoulder-blade (Plate 13). The latter type of fitting $s always used to joic
mediun or large size figures to their base or velicle, The bottem of the
figures and their backplates are provided with tenons whish fit into corres.
ponding sockeis in the base or vehicle {Plate !4 a-cl.

The casting of an image in several paris haz the advantage of reducing
to a minimum wastage due Lo mis-casting, besides allowing the sculptor to
model wax surfaces which, being smaller, are relatively easy to handis.

Nowar and Tibetan sculptors adopiezd this technigue from an sarly date, as

may be geen from a ¢, 13th century gilded copper imags of Maltreya, cast in
four pieces by the lost-wax process and regarded by von Schroeder as an
example of the Sico-Newar school of Anike {Uhlig, 1979:168-+9, no.95).
Separate casting is favoured for bath medium size and large images, but is
alss frequently used to cast somponents such as the base, backplate and
atiributes of smaller statues, scmetimes in differasnt alloys or metals, accor-
ding to circumstances and taste. Although szpecialists in Tibetan and Himala-
yan art tend tc be suspicious of figures whece analysis has revealed a dif-
ferent compesition from thaf of the base, baeckplate or halo, it should be
noted that such differences are not necessarily evidence of forgery or
regtoration work. Bases and backplates may be cast, or even hammersd,
several weeks after the figure to which they belong, for 2 number of

reasonz, such as division of labour, availability of metal, delays due to
weather conditions, time of yesar (Hewar metalworkers are extremely reluctant
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to work during the numerous festivals of the Newar calendar), and mis.casting.
Because of the use of svrap in the alley, it is not surprising that brass
cagtings of different parts of an image made only a few days apart in the
saine workshop may glve significantly different resulis in the composition of
the nlloy. Furthermore, availability of metal and taste may alzo account
for the use of different alloys for different parts of the same image, as is
the case for a c. 17th century Tibetan copper image of Nawrowmkha'wspyod -ma
dancing on a brass base (British Museum: 1905.5-13.11; p.10%, no.38) and for
an 18th-12th century $adaksari (Werner, 1972: Figure 31). The same applies
te other pieces, like a Tibetan copper statue of Sitatara sitting on a brass
base (British Museum: 1880:126; p.103, no. 4}, the 15th century 2% cm high
Tibetan statue of Padmasambhava illustrated in Christie's catalogue of their
sale on 19 February, 1980 [p. 19, no. 79}, and varisus other pisces. Although
the possibility of later restoration work cannot be excluded as an explanation
of the uase of different metals in the same image, it is important to atress
the role glayed by chance and taste in composite metal statuary from Tibet
and the Himalayas. The same observations apply te original restoration work,
where different metallurgical data from the same statue only prove that time
has elapsed between The first and second casting, bul cannot guantify it,
whether in berms of days or centuries, unless other evidence is available,
With the polishing of the casting, the task of the sculptor ig sompleted;
for chasing, engraving and inlaying are carried out by the chaser, who alse
seals the underside of the statue with a sheet of hammered copper aflter the
cangsecration of the imags.and may inlay semi-precious stones wherg necessary.
Sithough the Tirst twe oparations are decisive for the final appearance af
a metal image, the techniques and tools of the chaser (Dagyabh, 1977, 11:51.2,
pls, 67-693 and 71} are rather different from thoss of the ssulpfor, and chas-
ing, engraving and inlaying, as well as statuary esbossing, deserve separate
treatment. Suffice it to say that the chaser gently beats the surface of the
casting with the aid of a little hammer and punch,before sngraving it with
a hammer and cohisel. Copper is scft and relatively easy to chase and engrave,
whereas brass is hard and brittle and few chasers challenge thab medium with
more than an average performance, though such wag the case for a brass Tara
{¥ictoria and Albert Museum, I.5,.21-1980; no. 121 on p.109 below). Copper is
aiso more suitable for smercury-gilding than brass, particularly the leaded
hrass commonly used by Newar metalworkers (sSee p. 58}, The materials
used for inlay work in copper are usually silver and gold, bui copper is used
for inlaying brass, ©Gilding is seldom associated with inlay work, although
I have seen one example of gold and silver inlay in a partially gilded cope
per statue of Diparkara. This combination of techniques finds an antecedent
in at lesst one sxample of z post-Gupla gilded metal image, whose oyes are
inlald with silver {Majumdar, 1926:425). According to Knandalavala {1350:
24-25} *the practice in Hepal of setting ornaments and crowns of imsges with
semi~precious stoneswas .... derived from late Pala art .... . The practice
of gilding Nepalese copper imeges is also borrowed from Pala meial sculpture
where gilded images are frequently met with. Even earlier, howsver, "atones
and pearls" are reported ito have decorated statues in the four pavilions «f
a building in the ancient capital of the Nepal Valley at the time of the mis~
siong of Wang Biuen-ts’e in AD 647/B and 657 {Ldvi, 1945, I1:137 and 159 and
11:164-5}. Tibetans traditionally prefer turgueise and coral for inlaying
their setal images.

Gllding

Fire-gilding or mercury-gilding, that is gilding by means of a mixture of
mercury and gold, is mentioned by Padma-dkar-po as being used in Tlibet from
the 7th century (see p.58 }. However, textual references are gcanty and th#
technigue i3 not described in detail by any of the Tibetan asurces used for
this introductsry study. Ray (1956:115) refers to a text of the Kubjika Tantr?
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“in the valuable manuscript colisctions of the Masharajs of Nepal. This was
written in Gupta character and copied about the &th century AD. In this
Tantra we find allusions to the fransmutation of copper into gold with the
aid of mercury™, It is possible that mention of such a transmutation in
Indian and Tibetan alchemizal literature is merely descriptive of fire-gilding.
Mercury is referred o in connection with copper in the RasBvanaffstroddhrt:,
a text which was translated and included in the Tanjur, and is therefore
sarlier than AD 133%, The translatien by Suniti Kumar Pathak [Ray, 1956:
A5%) of the Tibetan version of verses 17 and 18 concerning copper and mercury
interprets it as hinting at fire-gilding on copper, but is, to #ay the least,
excessively free. The word for "gold” does not appear once in the corrces.
ponding Tibetan verses. On p. 35 of the Vuandai Auasu j:, a record of the
matprials used by artists of the Mcngel court between AD 1245 and 1320 at a
time when fniko was active there, mention is made of an image being "adorned
with Tibetan liquid gilding" {Karmay, 1#75:23}, which is perhaps a reference
0 mercury-gilding. In the Nepal Valley, mercury-gilding hes been used from
the 10th century (see¢ p.88) and Newar artists have always preferred this
gilding technigque on metal statusry almost to the exclusiosn of any other,
even after 1879 when electro-plating was flest introduced, The Hewars pro-
bably derived that gilding technigue from Tudia, although Tew examples of
gilded northern Indian statuary have survived. Majumdar (1926:427) assumes
that the B4 cm tall standing MaBjusri from the ancisnt city at Mazhasthan
{Bogra District, Bangladesh) was mercury-gilded, However, he conkradicts
himsel! in reparding the image first as 'not earlier than the Pala period?
{Majumdar, 1926:4723), then aseribing L% to the Supta period (ibid, 426.7).

B K Baraswatl, who lnew the plece well, calls it "of definitely Cupta work-
manship® and “goldeplated” {Saraswati, 1962:726}), by whish ne seers to have
anderstood fire-gilding. He describes ity "fine platiag, thinner even than
an egg shell” and, in explanation, briefly quotes an account of contemporary
Newar fire-gilding {Saraswsti, 1962:307. Antiguities found st Mahasthan indi-
cate that the city continued to flourish after the Gupta period and, since
very few surviving metal images can be unguestionably given a Lupta date, 1t
may be safer to assipgr the atatus to the post-Gupta period. This view finds
support in Dani (1858} and Asher {1980:94).

Although the method of fire-gilding became very pepular in the Nepal
Valley for the gilding of a8t or ropoussé Buddhist and Hindy copper images
{Pal, 1874:33), there is no evidence thal all copger statues from Nepal were
gilded or were meant to be gilded. Parcel-gilding appsars in Newar statuary
from at least the 17th century, perhaps less for assthetlic reasons than as
an sconomy smeasure, as the back of the image often remained ungilided {Khanda-
lavala, 1950:22) and was painted red. This kind of parcel-gilding became
very comman in MNepal in subsequent centuries. The front af the statues, with
the exreption of the halr, was always entirely gilded and polished. Sometimes
the main figure was giided and its ancessories left ungilded. waldschmidi
{1963 no, 3AF) and Werner {1972:211, Figure 31) illustrate an 18th-1%th cen~
tury Newar gilded image of $aqak§ari seated on an ungilded throne with an
ungilded srnamental back and canopy. This statue and ail its parts were cast
in brass {Werner, 1972:184.5, no. 173 a-c), Examples of wercury-gilded brass
from an early period are less common,bult brass was being used in Newar statuady
from the 10th-11th century $Since 1988, parcel-gilding for aesthstic
purpones has osccasionally bgen carried out on cepper statues meant
for the Western and Tibetan marwets. This was also 2 common feature
in eastern Tibetan and Sino-Tibetan brass statuary from at lsast the 18th
century onwards. Usually the jewellery and naked parts of a figure, with
the srcephtion of the hair, were gilded, and the garments, or parts of them,
were left ungilded, or vice versa. This applied to both the front and back
of the statue. Parcel-gilding has ziso been usad on repoussé metal work from
st least the 18th century and is still very commen, particularly on domestis
and pitual objects mezant Lor Tibetan fustomers,

Bl



Hewar artists are aware nowadays of the difficulty of fire-gilding brass
and of the impossibility of firsz-gilding leaded brass (pp.92-4 }, but it is
uncertain how far they were acquainted with the problem from an early period.
Tipetans probably learat from them, as is suggested by a fire-gilded brass
§§k¥amuul dated to c. 1800 (Uhlig, 1979:180C and 183, no, 107). The alloy of
that image contains only G.16% lead and 8.40% zinc, the percentage of these
two elemenis probably having been kept low in order to avoid any adverss
hehaviour of the alloy when exposed to heat during the fire-gllding process.

Cold gliding iz mentioned by Padma-diar-po as being used o gild the
statues of Tibetan kings during a period corresponding to the 8th century
{Padmawdkar-ps, 1973, I:301,1.3}, Cold gilding may be done by the application
of gold leaf to the surface of the stsatus, either by burnishing it on, or by
using an adhesive. 1% seems, however, that the most cemmon technigue for
cold gilding statues is painting. Traditionally. gold paint is prepared by
binding ready-made lentil-shaped drops of gold dust with glue. The sxact
method of preparation of these drops is stil) a secret known only t6 the
Rewars, and in Tibet only a few Newar poldsmiths residing in Lhasa possessed
the technigque, the names of their establishments belng "well known to the
painters of Ceatral Tibet" {Jackson, 1976:232). However, one way of making
finely powdered gold is by cutting sheets of gold leal into small ribbon-like
strips, mixing them with powdered stone and glass and grinding them with a
little waker {Bagyab, 1977,1:45]. ]

Cold gilding is particularly suitable for statues made of materials
other than metal, and the ldth century clay groups of Srong-brisan-sgam-ps
and his two wives pressrved in the Potala {(Snellgrove and Richardgon, 1968:
154; Stein, 1982:247 and pl. opp. p. 246) and the Jo-khang ($fs and Vani¥:
[1957] 133 and 147-9 are certainly gilded by that technigue. Golg
paint is still used by Tibetan and Newar artists to give the faces and
necks of Tibetan images their charscheristically matt golden colour. This
practice is very common in Tibetan metal statuary, whether fire-gilded or
aot, and in the former case the gold paint is applied over the mercupry—
gilded surfacs of the face.

Finally, mention should be made of the use of gold as an offering in
the alloy of statuary metals, as is revealed by Himalaysn copper and brasa
images with a gold perventage higher than about ¢.01%, although Werner sug-
gests a lower limit of 0.05% (Werner, 1972:146~7, table 9.6, nos. 167, 1732
and 208)] ‘The 25 cm high brass statuebte of sadakaari {%#m‘rzer, 1972:184.5
no, 173 a-e; see abuve p. 82) has a gold content of 0, 13%, although it is not
clear whether the result of the analysis may have been blased by the fact
that the main Image is actually gilt, because its backplate and base have
only 0.012% and 0.00B% of gold in the alloy. However, the detection of pisoss
of gold leaf beneath the surface of a few thang-kas (Bruce.Gardner, 1975}
by means of an infroa-red viewer, suggests That gold may have been similarly
added to statusry metale for purely religious reasons. It is possible that
thig circumstance contributed to the creation of the zayih of the "octowalloy®
[see above, p. 33).

The surfzces of ungilded copper images made nowadays by Newar sculptors
are often finished by smearing them with mustard geed il or even shoe polish
in order to give them a patina. The aim of this is not ne¢essarily to make
them look antigque, The tradition of waxing metal lmagea is very ancient in
Tibet and may be due to sesthetic reasons or to the realization that Lt was
a good methed of preventing oxidation. The fire-gilded images made at the
time of king Srong-brtsan-sgam-po were smeared with bys rtsi (for "byo rise™)
{Padma-dkar-po, 1973, I:300,1.6) a ters iranslated by Tucci {1859:185) as
Yregin or greasy material®™. Similarly, the statues made during the relgn of
Khri-arong-lde-brisan "were ameared with byo rési® {(Padma-dkar-po, 1873, I
331, 1.2)and Chinese astatuss made during the Ming dymasty "were actually
smaared with zho rtsi® {Padma-dkar-pe, 1973, I:304,1.3), This literally means
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"ourds varnish®, although Tuccl (185%:186-7) translates the corresponding
axpression from his anonymoys manuscript as “red".

Antiouing

The antiguing of images in the Nepal Valley started in the nineteen-sixties
a5 a result of the growing femand for Tibetaa angd Himalayan antiques in the
Western art market, and it iw now carried out by a few specialists in Pltan
and Kathmandu., The artificial ageing of works of art is forbidden in Nepal
and this makez it very difficult for the researcher o get in touch with
professional forgers whio, in any case, are not ready to discloss their trade
secrets. Bome artists, like Kalu Kuma, mark sheir imsges in order to avoid
trouble with the Department of Archaeology of Nepal, which issuss the permits
and seals nacessary Tor the legal export of all works of art, the expoert of
items over ane hundoed years old baing now forbidden. However, that does

not prevent some Newar and Western dealers from having artificially aged a
large number of the statues bought from modern artists. Various methods of
antiquing have evolved during the last two decades. In the ninstesn-sixtiens,
deaiers were generally happy with darkening brass images by heating them at
a high tesperaturs, thus obtaining a black patina on the metal surface. Lab-
riffe [1873:192) mentions heating over oll lamps, but it is doubtful whether
such a method was ever popular, for the scot would come off the metal surface
pacily and stain the nands of any potential customer, thus defeating its pur-
pese. I understang, however, that 2 sisilar method was used to age paintings.
Ocrasiorally oxidation ig induced by smearing the statue with acids and Lab-
riffe {1673:142) says that some statues were smeared with a mixture of lemon
and sait and kept in a damp place surrounded by cloth for a period varying
from six to twelve months, She alsg mentions ansther method, consisting of
smearing the statue with liguid manure, ashes, salt and cow-dung and burying
it in the ground for a yaar, in order to obtain a corroded surface. However,
such relatively primitive methods of oxidation are now seldom used, perhaps
because collectors have realized that anclent Hewar and Tibetan metal images
are never excavated from archaeological sites, but ¢ome from temples and
shrines where they are reasconably well protected and corrosion is minimal.

5 green patina on any Himalayar statue is almost certalnly the result of
forgery (Pal, 1974:32-33}.

During my visifs to the Nepal ¥Yalley in the nineteen-geventies, I made
several cautious attempts to get in touch with professional forgers, but only
managed to créate suspiclon angd fear amongst my infermants. Although antiquing
metheds vary, they can be reduced to fwo basie techmiques: rubbing and heat-
ing with a chemical agent. Rubbing is carried out for many days with cloth
which may be imbued with any kind of greasy material, including miik, and
incense. The heating of mercury-gilded images smeared with sal-ammoniac
{ammonium chiloride, which was, according to Buchanan Hamilton {(1818:212) &n
item imported from China to Nepal in the 18th century) partially destroys the
gilding, but gives the sffect of mild corrosion which successfully dupes
many buyers of Tibetan and Himalayan antiques. Finally vermilion and other
ritual substances may b2 smeared on the forehead or sther sacrsd parts of
the statue to add ths final fouch of “authenticlity” to the image, as if it
had just been snatched from the altar. In some cases forgeries are left ine
compiete to simulate lossg dqg to age. The most sophisticated methods of
antigquing are used for statues which are especially commissionsd from scul-
ptors by Western dealers, on the understanding that no other imapges will be
produced feom the same thdsH, & nodel produced in only one or {wo copies is
ohviously more expensive and I understand that the professional artificial
ageing of a siatue may cost up to 100 Y. 8, dollars, but the investment must
be worthwhile for some dealerg are ready 10 pay.

western coliectora should be particulsrly supicious of black or green
asrroded "Tibetan® metal imeges, for anyone who is familisr with the way
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they are kept ought o bs aware of the generally good state of preservation

of their surface, Tibetans have a less physical contact with their images
than Newars and seem to regard the direct spplicatlon of offerings fo their
surface as not far short of sacrilege. A good example of the conbrasiing
Tibetan and Mewar attitudes towards Buddhist images Rept in Tibetan monasteries
of the Nepal Valley is provided by Xuber Singh Sakya's 360 ca high Tlre-gilded
copper repoussé Sha-kya-thub-pa {plate 15} which in about 1978 had to be
pratected by glass panels from the offerings thrown at Lt Dy Newar devotees.
Srier climatic conditions in Tibet, where precipitation is generaily less

thart 25 em per year, also contribute to the better preservation of metal
images there than iz the case in the Nepal Valley, where they ars exposad to
the intense dampness ol the mongoon; from July te September the Valley
receives most of the annual rainfali of 127 om to 140 em. Thus, as a ryle,
Tivetan antiques are in a better state of preservatlon than forgers would

have us believe.

The problesm of establishing whather Newar metal Llmages are ancient or
modern iz sometimes d4ifficult, Newar statues are quickly worn by worshipping
and the organic, ritusl substances depositad on them do not provide a clue to
dating hy chemical or carbon-14 analysis because their appiication is perfecily
compatible wiith sontemporary worshis. Furthersmore, Lt isg doubtful whether
sntigued gilded images will retaln sufficient traces of asmonium chlioride on
their surface to be detected by chemical analyeis., It is likely that the
considerable demand for Himalayan antlgues will lead to the perfecting of
artificial sgeing methods, particulariy as far as Newar statuary is concerned,
and especially where thase methods are encouraged angd superviged, if not
actually practised, hy Western dealers.

Conclusions

Apart from the methods of forgery, it appears that very few technologicgal
innovations have occurred in the statuary techniques uged by Tibetan and
Himalayan sculptors to this day. They still manufacture thelr own modelling
toels and they model ¢lay and wax in o traditional manner. Their invegiment
tephniques find a parailel in the use of different grades of clay as deseribed
in variocus Indian texts {(Reeves, 1962:31), inchuding the MEnaseli3sa. Apart
from the use of z20al, the only improvement made in firing the mould and
melting the metal is the modern use of electrie fans and blowers by some
seulptors, instead of hand-operated beliows. No innovabion has been applied
to the seemingly difficult probles of measuring the temperature of the clay
rould bafore pouring the molten metal into 1%, Artists obvicusly feel confident
ensiugh to rely exciusively on their own experience.

Casting of separate parts of the same statue 13 not & novelty, as is
shown by the instance of the Sultanganj Buddna . Occasionally medium size
gtatues, whether hollow or sociid, may stili be cast in one piece
{Alsop and Charliion, 1973:3B)., A few minor changss have occurred ik the
fitting techniques; Lenons tend to be bigger than in the past and can no
longer be bent, and spiit-pins are no longer used. However, axamples of
unsecured base in anclent statusitez are not rare. Brazing and silver-
soldering are nowadays used to repair minor mis-castings and both technigues
sppaar o have been introduged in Newar statuary after 187%. However,chasing,
engraving, inlaying and gilding are still carried out with the traditional
techniques, and it may thus be concluded that Himalayan metal statuary hag
undergone few technical changes since it was introduced into Tibet from India
and Nepal and that it is still practised by anclent methods by Neswar sculptors
in PAtan.
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