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PREFACE

|
This thesis is an attempt to record the processes, tpols and
equipment used by tyro metalwrorkers working in Zarlé in ncrtﬂarn
Nijeria. Although both casters use some tocls uhich are Zuropean
in ﬁrigin, many of thelr tools are those used traditionally.

Although many articles have been written about the ifast African

eire perdue” method, none the researcher feels, glve a complete

srorking description of the process. One of the alms of thls thesis
1s({to enable the sculpture student to undertaike successfully this
melhod of casting which ls relatively cheap, uses materlals

locglly avalleble and glves good results. The author hopes that

& of her suzzestions in the flnal chapter may he helpful to
achileve even better results more efficlently.

Tha avthor wrishes to thank the Department of l;'ine Art,

Ahwhdu Sallo University and most espaclally her supervisor, Dr.

5. Puleluman for héfing rnade thls ressarch posslble and for

off[ inz meny helpful suggestions. Thank.s must also be ziven to
thelcasters involved, Ahmadu and liallam Mohammed Bukini Surha,
for |thelr patience In repeating processes many tinmes for tha

raesgarcher.
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The author has made extensive use of the 35 mm single lens
reflex canara and a nalf frame camera to record the stdges of

“clire nerdue” casting in order that the wvritten material 1s

supplenented visually for a greater undersl:andl;ng of the procasé;
The author is not a professional phoﬁographer and conditions under
vhi¢h the craftsmen worked were not always ldeal for the taklng of
photograpiis. The author vould like to thank Linda Ludwin for

help| in taking many of the photographs and te Trevdr Petley tor
prinking them. lhere phltitograﬁh_s would not iiave shown a particu-
lar|process clearly, line drasrinpgs have been used. |

The writer would also lilke to express her gratitude to

Malpom Reddinz, Clin Petley, 7. D. Knlght and Gaye Shortland for

[ ¢

thelr assistance.

Louise P. Baker
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... CHAPTER I

INTRODUCTIUN S BRI

Stataement of the Problem

" The researciner ainms to describe the technique of “ecire perdue”

C ?tlng alch 1s as widely ugsed today in the Szhel reglon as Lt
# ever been in the past.
The two casters cited in this thesls are Moh;mmed Jukinl
Gurha, wio ts a Chadian by birtn, and Ahmadu, a Tuarag of the

Inadan caste from Higer. doth men left thelr countrias of origin

caqse to work in Nlgerla as & result of thie Sanel drought in
L 1970%s. All too often, elther because of lack of information
fbecmuse the technological aspect does not seem zo important,
historians leave cut wmuch of the important details of “cire
due™ casting. This might well be because so much ritual is
tached to cesting amongst sone tribal groups that the art
Ftorians have not bean allowed to see the completa process. One
‘tha reasons for making n stwdy of the processes used by the two
Lters mentiongd vas that no ritual or taboos seémed to be attached
|tha ecasting of thiy work. The author feels such ritual and
t#boos aight have caused a barrier in the study of casting as done

1




2
at a ;911 no'm centre of casting such as Benin.

The author became Interested in finding out more of tae
techniques of "cire perdue” casting in relation to lier own sculpture
and tile possibility of using tnis tecnnique for ier own work. Until
the process is understood the full potentialities of tine method
cannot be utilized. The process also needs to be understood to
realize the limitations taat have to be imposed if tae work is to be
a sugcess.

“Cire perdue’ casting, as practiced in Yest Africa, has
until tais century been related to religious cults and has centred
around t.e courts. Now although the courts such as Benin are no
longer the sole patrons of casters, and casting is no longer the
sole prerogative of certain famllies the processes are still kept
secrqt to a certain extent. lModern day lest African casters have
learnt tae basic skill involved In ma'ting a cast but no lonzer feel
it necessary to alm at perfection in thelr work. If they can sell
a faulty rouzh casting as an antique to the tourist market wny,
they feel, snould they spend time and lose money ensuring tiat a
casting is perfect. Also many casters are not artists either so
the results of their work are crudely concelved and crudely made.

The researcher feels that if modern day artists vere to observe
closely the traditional methods and use them for their own worlk

ther¢ mizht be a resurgence of well tiaought out and good quality



3
castis. 1.e author nopes that this thesis will help in some small

way towvards this.

filstorical Background

Castinz is believed to nave developed between 3500 - 3000
B. C. =it the discovery and the manufacture of tin bronzes. AL
first open and plece moulds were used but the discovery of the
“cire perdue” method quickly followed,! (Figure 1). “The earliest
form of casting was open mould casting using stone, loam or clay
moulds.*? An open mould is the simplest form of mould and
probably developed from a depression in the earth that the smith
poured molten netal into to form a rougn ingzot (Plate 1). Open
moulds made from a lump of clay with a rectangular depression
would nave been used to cast metal bars which could then be
hamgered into bracelets or daggers. 3Such moulds mere also used
for "... small mass products such as votive and ornamental objects
and |coins.*3 Open stone and clay ingot moulds are still used In

dest Azrlca.“ The inzots nroduced from then are sold in the markets

1Slngar, dolmyard, :all and 'lilliams. A idlstory of Technology.

Oxford University Press, 1955. Chapter 22, n. 507.
2Ibid. Chapter 5, p. 133.
31bid. p. 13

“Jenis “illiams. Icon and e. Allen Lane, 1974. p. 110 -

111,
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Fige 1 == Open, Two Plece and "Cire Perdue” Moulds






6
of northern MNigeria and are made into ladles and bracelets by
hammering, forzinz. The disadvantage of open mould casting is that
only onc side can be shaped in the mould, the other open side will
alvays be nearly flat. It is not difficult to imazine how the two
piece 1onld developed in order that more complex forms could be
produced, Herbert karyon gives the following description of the
making of a two mlece mould:

For instance, a craftsman wisned to make a bronze knife-blade.
He carved a pattern in wood to the exact shape he required.

fle thien rolled out on his bench a slab of clay of suitable
oreoportions and dusted its surface with soot or any other
aaterial wmich +rould prevent 1is pattern from sticking to it.
He pressed nis vooden pattern into the slab till about half

t e thickness of tne model was sunk belowv the surface. He made
tae parting line, wiere the wooden pattern and the exposed
surface of the clay met, quite tidy. And, with a rounded
pebble or the end of a stick, he made a series of henispherical
nollows, or ‘register marks' on the clay surface on each side
of 1is "rooden model. ne tnhen dusted tie exposed clay surface
and tie model +rith soot or other powder, as before, and lald

a second slab of clay over the first. de pressed it closely
on to the model and into the depressions forned by the pebble.
Also e trimmed with a knife the outer edges of the slabs, so
that they could be renlaced at any time exactly one over tihe
othiar, He 1ifted the top slab, removed the model and cut a
ciannel to form tihe pour. e set the mould aslde to dry and
wien ready, he baked it on the hearth ... to a brick-li%e
nardness, ... it was fthen], tied together with green witnies
buried in the ground in front of tne hearti: and filled witn
setal oefore it had had time to cool down.?

fron the slumle two piece mould developed complex moulds of

many pleces sucii as those used by the Chilnese for wine vessels

Jervert Maryon. Metalwork and Enamelling. Dover, 1971,
pp. 201-2. (Jords in brackets are tnose of tiie present autnor.)
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betveen 2000 - 1000 5.C. Tne third type of casting used in anclent
times 'mc ‘cire perdue’ casting. “The *cire perdue’ or "mste-vax
procaess is u method of casting in metal by means of an external
mould in one plece, from vhich the wax of the model can be removed
only iw '.ualting."5 In the simplest terms the method 1s this, the
model is made In wax to rhich is added a wax rod, the sprue.
The model is then covered with a fine clay mixture, the investnent,
apart fron the end of the sprue. Tha covered model is left to
dry. The ax is melted out leaving a hollow mould into whica
molten metal is poured. The mould is broken off and the cast
cleaned. This method was used malnly for castinz ornaments and
it sligat varlations it remains 1n use to tils t.‘lany."':'lr

‘"The discovery of castinz probably belongs to the Ubald.
Urat period of iesopotamia (c3500 B.C.)."® At first this would
nave meant casting in open moulds but it is believed that the
more conrplex skill or “clire perdue” casting followed soon after.
Many of tie basic tools used, such as bellows and crucibles; would

have developed at the same time or durinz the earlier discovery

of sreltin~ ore. Blast air would have been needed to get the

SSinger, doluyard, dall and fllians. A sistory of lecinoloay.
OUP. 1‘.?5“)’ Pt 63‘.-

71bid. p. 508.



metal quickly to meltinz polint. At first tals would have been done
vith a Lioy vipe. ‘There is no doubt that the sinple means of
raising t'.e tempaerature of zlowing charcoal such as the fan and
blomipe 2alonz to tne oldest tools of the saith.” The use of
blompipes is sho'm in an dgyptian relief from Saczara, depicting
goldsnit.us, of about 2400 3.C.10 From this developed the dish
bellous of the Egyptians and the skin bellows of Central Asia.
later toe Jouse bellows and smitns bellows of Europe developed
from tue two earlier types (Flgure 2). Tae clay nozzle or tuyere
at tie end of these types of bellous can be regarded as a survival
of the blowmine. In addition to blast alr the smlths would also
have requlred crucibles in witlch to melt the metal and these, nade
of refractory material have remained basically unchanged to this
day. Pror Mesopotamia and Saypt the technique of casting spread
along the ;-;edltar;.-aan coast of Africa. “Ihe Phoenicians also
taucht the bBerbers hov to use bronze and iron in the manufacture
of tools and other objacts.“ll How then did this 'mowledge spread
to Africa south of the Sanara 'mere ‘*cire perdue” casting of an

extremnely hish standard was known to have been practised by 900 A.d.,

%15id. p. 113.
101i‘ldl D 5?9«

llaserican Heritaze Publisning Co. The Horizon History of
Afl'lc&- 1971- Dv 1070
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at Igbo Ukwu In South Zastern Nigeriu,lz and at Ife by 1200 A.J.l3
From Ife tihe crafi ls reputed, by oral tradition, to nave spread to
oanin.]":’ Tie “dea that Benin learnt tine art of bronze casting from
the Fort:zese in the 15th Century, as Jack Rich nhas prOpounded,15
is nov coumpletely discredited.

Iron smelting is knovm to have taken place in Nigeria, *at
Turuza sone 25 miles soutii.east of hbuja'lg during the third and
fourt: centuries B. C. but ‘in Africa the Iron Age nas a special
siznificance. Over most of thie continent there vas no precedinz Aze
of bronza. In most of Africa iron was the first metal to be worked
into tools by man.?7  Jalter Cline “*maintained that the art of
smelting iron wvas introduced into the western Sudan from across
the 3aara by ‘camel riding Berbers? from the north.”12  The most

lizely erplanation for the introduction of bronze and bronze

12Thurston Shav. 2igcovering Hizeria‘s Past. OUP, 1975, p. 55.

15515a Leuzinrer. The Art of slack Africa. Studio Vista,
19?2’ Pe 1(1{40

14 a114p J. D. Dark. An Introduction to Benin Art and
Tecwnolozy. Oxford, 1973, p. 5.

15Jac €. Rich. Tne Materials and ietiods of Sculpture.
oUR, 1073, p. 147.

L0Thurston Shaw. Discovering Nigeria’s Past. OUP, 1975, p. 43.

173oland Oliver and Brian M. Fagon. Africa in the Iron Age.
OUP, 1075, p. 1.

luLloyd Cabot Brigzs. Tribes of the 3ahara. Harvard
University Press, 1960, n. 150.
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casting teciniques into Nigeria is also ‘associated vwitn the opening
up of Trans-32naran caravan routes by the Arabs.*19 That tne
tecanique of brass casting was introduced from elsevere and was
not an indenendent inventlion can be taken as virtually certain,
since it is a complicated one. 20
Gs s Sovill pives the history of the Trans-3aharan caravan

routes and their origins,2! and Denis .illiams22? also deals with
thls trade. Oliver covers tnis area and writes:

derodotus, writinz in tae fifth century B. C., reported that

tie Garamantes, the Libyan 3erber pastoralists of the Fezzan,

vere in tiae habit of raiding the 'Ethiopians®, tiat is to

say the Negroes, in four horse caarlots. ils report is auply

proved by the discovery in recent years of numerous rock

dravings of horse draun veiicles, alisned mainly along two

routes botn leadiny tovards the great bend of the Niger

-9 l23
*micl. “correspond with two of the maln caravan routes of historic
tinas. 2% (Fizure 3) These trade routes uwere opened up in the

search for zold, primarilv, and then later for ivory, %ola nuts

and slaves. The goods bought by the 3erbers to exchange for

197 urston Shaw. Izbo Uii. Faber and Faber, 1970, p. 272.

201b4d.

215, °J. 3ovill. The Golden Trade of tue iloors. OUP, 1953.
PP 03-7.

22penis iilliams. Icon and Image. Allen Lane, 1974,
pp. 103 - 113.

23201and Oliver and J. D. rages. .« Short .lstory of Africa.
Bananin, 1077 =, A1,

2£}Ibi‘;:1 Do 61 .
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13
these included, ... salt -- beads, trinkets, and other small items
of metalwork such as cutlasses; scarce and therefore valuable
base netals suco as copper and its alloys; cloth; and cowrie
shells.*2% Thurstan Shaw writes, "It seems most likely that the
necessary metal for cascing was introduced along with the in-

126 It is of course more

troduction of the ‘cire perdue’ technique.
likely tuat the technique was introduced at more than one place and
at diffcrent times. There is a tradition at Ife, according to
#i11et?7 as quotcd in “The Horizon History of Africa®, that migrant
groups arrived there from the east or north-east bringing with them
the art of bronze casting. P. Amaury Talbot also hypothesises
That the Yoruba cult was derived from Egypt423 and says that from
about 3000 - 1000 8.C. ‘... a wave from Egypt vould seem to have
reaciied tils reglon -- perhaps via the east of Lake Chad 29 may be

alons another of the known trading routes. Thurstan Shaw continues

this thcory,

251bid. p. 111.
20Thurstan Shawv. Igbo-Ukwu. Faber and Faber, 1970, p. 280.

27 pmerican deritage Publishing Co. The horizon History of
Africa. 1971, p. 1%1.

2p, Amaury Talbot. The Peoples of Southern Nigeria. OUP,
1926, Vol. 2, pp. 330-7.

2%1bid.
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It is possible thac at any rate one route of entry -ms to the !
eastern end of the *clre perdue® belt from Lale Chad area along
tie line of hills running dom Nizaeria’s enstorn border. The

i 3a0° bronzas from south of Lake Chad come to mind at onca,

wlth casting traditions in Southern 3ornu and In fdamava

linking dom the Bamando area.3? D .

| Areiwmelogical work in Nigeria 1s still zoing on and it 1s to
bae anad that at some time evidence may be found to prove or disprove

|
these speculatinns. o
\ ; |

| !
Hest African Jackground }

Bl

! Up till now bronzes have been found during excavation of - y

habitation mounds of the Sao at Paima in northeeast Nigeria, (Flgure &)
|

south of Lalke Chad, amongst which were small button like objects
surmounted by very smnall birds. These were obviously the products
of lost -rax casting and were probebly mamufactured around 800”- 900
A.D.al Hamelin has attributed the thinness of certain Sao caiabash

casting to tile uae of latex as the modelling media .32 S )
|
l A far preater group of bronze casting came from the excavation
at I%bo Urm in southeastern Nlzeria conducted by Thurstan 3hav.

From radins carbon dates from the finds 1t would see: Chat thay trere

[ I Thurstan 3haw. Izbo Uyt Faber and Faber, 1970, p. 272.;:
: 3linformation from Graham Connai. in conversation, Zaria, 1978.
l

324amelin, P. Les bronzes du Tchad Tripus. Stuttgart,
1952-53, Pa 320,

St T

ks
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produced around a tuousand years ago.33 No crucibles, mould frag-
ments or traces of the forges of tie smitis vio made t.ese objects
have Laeen found and so there is no indication as to tie vay that they
were aanufactured. novever fron exanination of tne pieces it can be
seen taat they are examples of extremely fine lost wax casting but
it is inpossible to be sure wvhether the .

Zoyptian or the Cinquecento method of casting was employed.
Tae fineness of the castinz would suggest tne former. ... in
tne latter method one or more crucibles of molten netal are
poured into the mould throuzh an open pourin; cup or spruej
in te former sufficient rawv material is enclosed within the
final investment, beyond tne pouring cup, so that when heated
to the 1olten state thlie metal can be run straight into a hot
tould bty turning tie vhole thing over.3%
It is beliaved that the nmodels for these casts would have been made
fron late:, from the &unhorbia succulent, because of the flneness
of tiie detail. 3ome authorities consider tails would be virtually
inpossitle to acilieve uith beesvax. 3>
The “Izbo Isalan” is believed to have been a storeiouse for
rezalia and ceremonial objects wiica included cast pots, pendant
heads, staff ornaments, bronze scabbards, belt plaques, bronze

siiells and bronze alter stands. The second site knowm as ‘“Igbo

Richard" 1as been reconstructed as a royal burial chamber and this

337.urstan shaw. Discoveriny Nigeria‘s rast. OU¥, Ibadan,

1273, p. 53

34Taurstan Shatr. Igbo Uguu. Faber and Faber, 1970, p. 273.

35-:_uuams, D. lcon and Image. Allen Lane, 1974, p. 212.
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contalned two cast bronze objects, a bronze leopards skull and a
horseman hilt. The last site “Iegho JonanV ls believed to l.'jave. baen
a disppsal pit and In 1t were found some bronze cylindrical ornaments
and telig.s9 | _ ' !
Chronologlically, the next usroup !of bronze castings In Migeria

rere tihose of Ife vhich are bellieved to date from 1100 - !
1300 A.. The type of work made is very different from taat of : :
Igho Uztre In tilat 1t 1s wmalnly of tie human form treated in a very
represaentiuticnal way. Ihe portraitr heads are only a little smaller
taan life size. Of toe thirty or so extant bronzes tiwerce is only
one undanazed standing flgure. Many of the remain-ing bronzes are
portralt neads belleved to have been used in second funeral rites.
From exanination of these heads Nllet has deducted that these were
mada by lost vax casting using the separate mould and crucible
tecinique. It iz knoum that runners and risers wyare attached to the
max bofore investment to case the flow of thce metal and to allow
ansas to escipe. In a fou cases uheré a fauvlt hase occurred the cast
vas nended by Yburning in® |

ens biie Faulty part is made zood with wax, to which neﬁ

runnaers and risers are attached, and it is reinvested in
. clay. Tue greant difficulty is to get the fraesh aetal to

3%Thurstan shaw. Unearthing Igbo-Ukwu. OUP, Ibdadan, 1977,
Ciapters 3, %, 3, pps 1J = 7.




13
fuse on to thie original. In the Ife pieces tiiis was usually
done successfully, but some of tlie Tsoede bronzes ... have
repairs vhich are loose and wiich rattle.37

These Tsoede, or as Williams calls tiiem Jebba-Tada, bronzes
are linzed stylistically wit: both Ife and Benin. This group, of
ten pieces, found along the Niger River 200 lm. nort. of Ife
consists of the largest knovm bronze castings in Afrlca.3‘3 Three of
ti.en are over one metre in hielght. How and wien tliey came to the
places r.ere they were found is a matter of speculation and is
discussed in detail by H1liams3? and Hadel.4?

T e largest and probably aost well kno'm zroup of Nigerian
bronzes caie from t.e city of Benin. This group is also court art
and congists of over tuirty commemorative heads, a vast quantity
of *mll plaques depicting events in the history of Benin as well
as o nuruar of free-standing figures of musketeers, messengers,
duyarfs and anlmals. Dar’c in his cironology places the advent of
bronza casting in Benin as c 1325.“1 Oral tradition states that

the art of lost var casting wvas learnt from the Ife castef&.“z

37p, HM1let. Ife. Thames and .iudson, 1267, p. 54.
321pid. p. 172.

323, nillians. Icon and Image. Allen Lane, 1974, Ciapters
12 and 20,

43adel., A Black Syzantiua. OUP, pp. 73-75.

él1p, J. C. Dark. An Introduction to Senin Art and Tecinology.
oup, Orford, 1973, »n. 7.

623, williams- Icon_and Image. Allen Lane, 1974, p. 179.
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It is 'mo'm C at bronze casting as practised before tie arrival
of t:e Jortugese in 1475. It is believed ti.at far more castin;
tas done after tiils date due to tie increase of constituent
metals brou7it to Benin in trading. Udenin casting continued in
ite craditional forms until the Dritish Punative expedition of
1327, Cronze casting is still practised in Benin and t.ere are
sevaral accounts of the tecinique that is used.43 44 parg
descriies t.e process as practised by Ciief Il.ama:

Tie snith usually vorks on a board on uiic: ne places his
tools, rolls out and cuts up pleces of max and lays the form
ae is modelling, At Benin the tools employed are sfenerally
ong or two small iron knives for cutting up the wax, one or
t'o modelling tools, per.aps of bone, and some form of flat
snatula uith <hiic: to roll out lenztis of wax. ...

T e clay core wit:. its layer of modelled mwar 1s covered
it clay to form a mould. ‘kien ti:e mould is l:eated and tre
mr run off, tie core will move around inside tiie niould in
C.e space once occupled by t.e vrax unless it is anciored
sacurely. Thus -iien the core is being fashioned, metal rods,
or c¢.aplets, are stuck into the body of the core and alloved
to protrude an inc. or two. These chaplets nenetrate t.e
vm laver and becone firmly embedded in tie clay. ‘ken the
moulsd is fired thie chanlets prevent any movenent of tite core.
In t.is "y the space initially occupied by tie vax raenmains
unaltere! vien the wax is run off and only avalts tiie nolten
netal to £111 it. ...

.£ Jenin, if a rather large object 1as to he cast, several
of then (runners) would lead from strateglic points on tie
nodel to a central point above or belor the form, and be
attachod to a wax form, sonetimes called a sprue cup or a

43103d. pp. 100 - 132.

64y, srinkvorth. “3enin: °City of Blood' -- and Bronze©’.

L.c Geogranl ical lagazine, XAVII, No. 5, Sept., 1254, pp. 240 -
237.
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Tie Benin brass smiti puts tie mould over a small hole in
tiie ground lined wit: leaves into vilch the vax runs. ..

In all variaticns of tiie lost vax tecinique, a crucible is
vged in wiici to heat tiie metalss. AL mtﬂ, seey tiis is done
over a fire avay fronm tie nmould and tren the crucible is brougat
to tie mould and thie metal poured in. ... In Benin a wwooden
stick is placed at tie lip of the crucible wien pouring and this
acts as a flux ..., attracting or absorbinz surface impurities,
oreventing oxidation at tie lip of the crucible and alloving
© e metal to flov smootily.43

An older description of “3denin’ casting is given Ly ;{atl:ray,(":" see
Appendir C.

Lost -max casting :ias been used in other parts of liigeria for
cult fiTures, see iAppendix A, and for the production of body
ornarents, Appendix B. Nowadays lost rax casting i1s used for the
production of ‘art” for the tourist trade but tiie technique nas

hiardly chanzed over tiie years.

Definition of Terms

Allay i metal produced from a mixture of otner
metals c¢.g. brass.

Anvil A bBlock of iron against or on wich a snith
forms metal by haamering or forging.

Beesarx The conb material secreted Ly bDees. Blocks

4ipfrican Arts. Summer, 1973, Vol. VI, No. 4 African Studies
Center, University of California, Los Angeles. “3rass Casting in
Jast Africa” by P 'lllp Jeo C. Ddark. PD. 32-3.

{’é;’i. 3. dattray. nausa Folklore, Customs, and Proverbs.

OUP, London, 1207 reprint, pp. 234.243.
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for modelling are made by purefying znd
meltin~? do'm honey conbs. It is used to
nate models for “cire perdue’ casting.
A leatier baz used for drivinz alr t.rouzh
a pipe into a fire.
AMr forced tarouz: a pipe under pressure into
a fire to raise tile Camperature.
T.e forerunner of bellows. Jir is blowm by
the smith through a tube to the flame. It is
still used by lewellers.
/in alloy of seventy parts of copper to thirty
parts of zinc. It 1as a nelting point of
10270C and .as a jreater tensile strengzth
tiian bronze.
/n alloy of ninety parts of copper to ten
narts of tin. It ias a aelting point of
1027°c.
Tie burninz away or meltinz of rrar in a closed
mould for “cire perdue” casting.
To make an object by pouring wolten metal
into a mould.
An olject made by nourinz molten metal into

a mould.



#Cire Perdue”
Lost Ja.:

Core

Crucitle

Cupola

In~ravin~

Fin

Flash

Flwe

For—ze

Forin~

Furnace

Invastaent
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A method of casting in wilen tiie original
nodel 1s lost by burning it out of tihie mould.
The model cannot be removed in any ot.er way.
A refractory clay base over thlch an object is
nodelled and shiich remains in tie mould thus
saving on the quantities of metal required for
tie cast.
& cup or houl shape made of refractory material
in thich tiie metal for casting is melted.
Dome shaped furnace for melting metal.
To cut lines In aetal.
A thin projection of metal caused by a slizi.t
crack in the nould or core.
A casting fault similar to a fin and caused
in the same vay.
An additive that helps the molten metal to flow
easilv.
A vrorksiop containing a furnace or hearth and
bellovs for melting and working uetals.
To shape netal by heating and hammering.
A chamber in wiich metal may be subjected to
a continuous intense lieat.

Thie material used to cover a vax aodel to form



Mandrel

lwould

Noz=zle
Pourinz Cun

(Gate)

Refractory
laterlal

Risers

Runners

3melting

Spatula
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tie rould for “cire perdue” casting.
¢ Eapering metal rod on 'mic: rings are formed.
Tie form containing a ..ollo into 'tiich molten
mectal is poured to nroduce a casting. There
are open moulds, plece moulds and closed
noulds.
Tie metal pipe at t.e end of the bellows whic:
rest in th.e tuyere.
Tha funnel shape at tie open end of a mould
throur: uhiich the metal is poured.
Substance specially resistant to hecat used
for ma%in: moulds, lining the forje and maXking
crucibles.
Jax rods added to 1odel to zive air clannels
in thie mould -fien burnt out. Risers allow
tie escape of gases from t.ie mould and show
tiat tr:e mould is filled 'fien Ctie metal rises
in them.
Ciannels turough vhilch the metal runs into
the mould.
Ti.e processgses in “f.1ch metal is separated from
non=-ncetallic materinls by heating.

Tool of metal, *mod or ivory withh flattened



or shaped ends used for modelllnz wax or clay.
Sprae _ Ti:e princlpal runner to whicn the other 5
runners are jolned and wiiichh leads te the
pourin: cup. | |
Tuyerc A funnel siaped hole lato the furnace into
sirich the nozzles of the bellows are plnced.'é
Vents Narrow openings Iln the mould to allow for the
escape of nases. Vents act ag rlsers.

WTiera 1t has been nosslble the indizenous names of tools has
heen found. Not all the processes or itans have nesies In the
indizenovs lanjuaze. For example, one of tihe casters, dMohammed, told
the rasearcier that he has always used the word -nould” for the outer
Investnent and for thie core and there is no Juran term for the
Invastaent wirture althoush clay and sand have Suran equivalents.

It siould also be noted that the Guran words are spelt as they

soundad to tiie researcher. l

1
N
inslish Hausa Suran Tafani !
Anvil _ uyar naera eltil tahunt J
Anvil stake % ! v=gat an tawdt -i BT
'i ] tende n takaffatin
Hole for 3take E ! set n tahunt ! P
Saeysmr kakin zuma sha dako |

Bellosra zusazugai kotaji asanad
: |




Clay

Cold culsal
File
Fgrge
Liall=t

R?d

Sand

Ton~s

Ign sning
Tdyare
dork: tahle

Dung

farin Xarfi
yunbo

Rurfi

zarto
nakera

hama taikatalko

Yasht

hantsaki

dulkeln malkers

tafin jari

ngrces and_ 2rocoedures

[ ]
'ﬁ
8

kopsun
lowm

ulang

sukutn

afro

ekadaltle

Tafanilk

agayras

tazazzavat

L

tafadist

iyorwdan

aellku i

| Tha researchar used as priaary sources tuwo craftsmen wor iking

in Zaria. Tuey wera both informad of the purpose of the rasearch

and ased to make a number of articles using the Ycire perdue®

i
rocess. While these articles were belng made the researcher took
P

photographs of the differcnt stazes and made notes of the processas.

Later, wit: the help of translators, the casters wers questioned
| "

about hovy they learnt their trade and about the mothods they used.

Secondary sources relating to other casters working In Niseria

i iy
' 4

;
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vere read and taree of these appear as appendices for comparative
purposes. It is Interesting to note that the method used by the
cagter in north-eastern Nigeria bears striking resemblances to that
ugsed iy thie caster from Chad. The other t'o are closer in method
to that of the caster from Niger. Other references in manazines
to castin: in Nigerla were found in “The Art Index”. The
researclier used the catalozues of the Kashim Ibrahim Library in
sarin and the oSritish Library in London to find background material

concernla . “cire perdue’ casting.



CIAPTER II

MOsAMIED SUKINI GURBA

A Slograniiical llote

nohnammed Bukini Gurba 1s a native of Chad and is Guran by
trile. e believes he is about forty years old. de is married
and hasg tvo children. As a child he was brought up in the capital
of Chad, [I*Ujamena, wvhere hls father worked as a blacksmitih. He
told tie researcher that ne started work as an aporentice to
his father at a very early age, perhaps at five years. A few
years later, at about seven, he was woriing with war and makinz
casts of his om. During “ls teens he set up hils oom workshop
whiere w2 made jewellery, rings and bracelets as well as t.e
anirals that he makes nowr. .Je took part in a competition for
bronze craftsmen of Chad in thilech ne won the 7old medal which vas
presented v the nead of State.

In 12/2 he vas eaployed to vwork as a demonstrator at the
Kadima mv'seun. he vorked there until joining the Finoe Art
Dopartacnt of Ahwadu 3cllo University, Zaria, (Figurce 5), in
February, 1274. MHe has worked therc since that time oxcept for
a saort brea% in 1275 when he returned to Chad for scveral months.

27
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L mamm e

‘ Ten Re £irst came to Zarla, pMoiammed brougnt with him his
béllows, his modelling tools, brass and wax and set up his forge
thierae it 15 still sltedé. This 1s botween the carpenters workshop and
tﬁe prasent first year sculpture studio at the Fine Art Departaont,
AEU. AL tiaat time there was no sheltar and no fixed forze. When
r?ady for eansting he vould makce a snmall inverted-cone-shape hole
dus out of the sand that 2e then filled with charconl. The tuycre
vas pirghod into the zround and the nozzles of the hellows Litted
iqto thiz. The bellowrs themselvaes were weighted down witih iafgé
séones or concraete blocks.

', Since thnt time the wvorkshop has been coverod over with an
aghaegtog roof and two of the open slides have been partiaily

|
séreenad off rdth asbustos roofinz sheets. These sides do not 7o
right up to the roof and one side iz left opan In ordar that B 5
theie i1s cross ventilation. The pit of the forzs has been ;emenﬁed
oer =it refractory material of a simllar mixture to the moulds
as as the (round around it. Tne area around the pit forms a
slizliit derression, (Flgures 5 and 7). The tuyerae itsslf has beeﬂ
devaiopad from the orirzinal eclay pipa, to a wallelike structure wuith
a cone siiaped hole runniny through it. The narrow end of the tujpre

opens into the charcoal plt and the widar ond is ovtwards. The

nozzlaes of the ballows £it into this. The belloys themnselves are
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Fige 6 =« Plan of Workshop of Mohammed Bukini Gurba
From Above
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“epc in place by two stakes on either side of the toodan pisce that
teLms thae Junctlon between the metal pipe nozzles and tae skin bags.
'I;'le ooden nleces are welzhted dowm wlth a larze stonc. Tile leather
b@gs rest on the wat that liohamrmed sits on vhen he is pumping the {
blellows. To the rizht of the pit, and 43 em. from it, the stake r.mvill
hs;;s wen flied into the ground. A larzer Zuropean type blaciksinithsg
a?vll is kept just outside the vorkshop. 1To the left of the forge
algainst the asbestos wall is a pile of sand on which tha red hot
moulds are placed vhien they come out of the forze. 3eslde thls pile
oflsand are kept tie plecas of enamel bowl used Lo cover thg moqld
vﬂcm it 13 in the forre. then not in use the bellows are hung from
a oo just above the pile of sand. lohammed keeps hisg other tools,
s?atulas, flles, hamaers and pllers in a metal box behind and to
tha ristit of the forje. There too he keeps beeswmx and anyqread;--
nade investinent that is left over frow a plece of work. Tha scrap
metal, crucidle-ton:s and a pointed rod are kept at the back of ﬁ

| .

tile forze. he charcoal 1s kept, In sacks, outside the wporkshop

{(Plate 2).

|
!
Tools

F' Of the tools needed to undertake casting, bellows are i
petiana, the most important as writhout blast alr the forge 1s ?
unli%kely to reach a hish enoush tesperature to welt the metal.

Mobiammad uses ballows tiat are of the earliest type ‘wwowm which
j o
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arae tnom ns skin sellows. The type evolved in western or central
Asla and are %nowm, from vase paintings, to have been used by the
anciont Gree'is. They were “formed by sewin~ together the s%in of
an anloal (often a gzoats’ s'tin) attachine the pipe and tuydre to
one of the legs and usinz a slit with two wooden rims as the opening
for introducin; fresh air into the baz.”! Theophilus writine in the
scvonteent: century also gives a description on makinz bellous wvhich
couid teli be a description of the method by which lLiohammed®’s
bellowe -rere nada:

Taen nake bellows out of ram skins in the followinz =ay.
Ten the rans are %illed, tne skins should not be slit
mndor thie selly but opened from the rear and turned inside
out so that they can be stripped off whole ... filled -rith
strat and dried out a little. Afterwards they should lie
for a day and two nights in a coposition of lees and salt.
Ca the tiiird day they should be turned right side out and
stretcned lenjthwise and even more in width. Then thaey
should he zreased and stretched azain. After this make a
mooden head for the bellors to 2o turough the neck and be
ticd therc and then make a hole in the head throuzh which
an iron pine can go. Now, along the width of the bellous
and the back, place four pleces of wood, wnhich should be
fittod to each other in pairs and tied tozether in the
niddle, Bach pair should be se'm onto the bellows so that
the places "here they are joined are at the top and bottom
of tic niddleof the openinc in the skife At these

points also tuwo loops of the same skin should be se'm on, a
sraller one at the tonm to hold the thumb and a largzer one at
the bottom for the four fingers.?

13inger, Holmyard, hall % Jillians. The History of Technology.
OLE; 1-54, Jol. 1‘ Pe 114.

?-Prr'fshytor Theophilus. On Jivers /rts. Edited and Trans.
by Hathorne and Smith. 1953, Chapter 4, pp. 33 - 04,
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The translators in a footnote say *“Theophllus does not
mention the necessary valve in the head of the bellors to preveant
not rasses seing sucked into them during inflation.*? In fact
a valve dJoes not appear to be necessary to this type of bellows.
The iron pine rests in tne tuyere not in the fire itself. Ihe
air is drasm into the bellows on the upsuwing of tne hand and
the likelihood of hot air beinz sucked in through the pipe seems
sli~iht if not lmpossitles The raesearcher ias never heard of this
haprenin~ or noticed it when usinz this type of bellows herself.

The Lellows that iohammed usus arc the same type as tihose
uged Ly tihe blacksmiths in northern Nizeria. The bellous are used
in pairs. uiohammed uses only one pair, blacksmiths might use
tuc or aore pairs in conjunction. DMohammed works the »ellows in
the following way® Qe sits cross-lezied on the ground imiediately
behind cthe bellous that have their metal pipes resting In the
tuyyere. He puts his thuabs throuzn two loops on the inner sides
of the ballors and his four finzers throuzh the loop on the outer
sides of the bellows. e draws the slats tozether +rith fingers
and thunt and presses tha slats dowm onto the baz. He then starts
to 1ift the slats of the bellows tovards himself and as he does
so onens out nis hand with thuab and fingers as far apart as

possible. The bellows are brousht up close to the body with the

31241, p. 84,
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slats apart thus draving in the alr into tha skin baz. The i

finvers and thisab snap togethaer closing the slats thiich are Chen
pushed do'm azain onto the baz expelling the air tarough the iron

nézzle turough the tuysre into the fire. As one hand is pushing

[ :
ong of tho hellows dowm the other hand is drawving up the second |

&

ballows. In this way the working of the bdellows 1s rythaical and

'steady floy of blast alir into the forge la maintained. i
:

/nother essential piece of equlpnent In casting is the

a
?
cﬁ'ucible in which the uetal is melted. UMohawied does not howvever
Lc?e_:_f.-- a gtoc's of these. &ach cruclble is made at tha time tihe tax
i; invegtoed. The researcher <ives a description of tuis in Chapter
IV. Hach crucible is used only once. The size of the cruclble
varies according to the size of the plece belnsz cast. To life
t&a criucible and mould in and ocut of the fire and to arrange the
enanel boirl pleces around the mould vhen it is in the forge
rphaisied uses a varlaty of crucible tongs and jav tonzs made by
ILcal btacisuiths (Finure 8). To test the state of the nmetal ;
durin~ casting Mohammed usces a pointed metal rod vhieh Is about.
50 ¢ie long and which is made from 5 mm. wide mild steal (Figurae ).
H'el uses an lron headed mallot or a standard furopean type ball pein
hamnaer and a cold chisal to break up the brass that is to dg put
into the crucible for castiny. The cold chilsel was nade frowe an

I
ﬂ erle lens bolt, the scerev ang naving bean forged and filed inte

/
|
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Fig. 8 == Crucible Tongs and Rod
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shaon (Figur=s 2). wsuch of the flattenin’ and hendiny of scrap metal
{s done on :ls stake anvil. This is about 20 cne. aizh and has a
rouszhly square head of 10 cn. hich is slightly domed from use.
Thig nas a hole in one corner tiarouzh which a stake can be put.
ohaitred usually uses a lenzth of scrap mild steel rod for this.
The anvil is of steel and is of a pattern used by many netalsmiths
in this aran.

The .iodelling tools Mohammed uses are simple '‘mife shapes that
he has made nimsclf either from thin milé steel plate or from the
strips of etal put around packing cases. Usually they will have
one finely pointed end while the other end 1s "V’ shape (Figure 9).
They are nearly all about 10 em. long. Thaey are used for cutting
and scraniny the wvax as he wor'is on the nodel or are used for
pressing -mi- rods into narrov spaces wiiicn his finser will not go
into. For nearly all of his modelling he uses only his hands. ke
does not "se ‘... a flat spatula vith which teo toll out lengths of
vax, # as Dar% reports 3anin craftsaen as dolng but he does use
a place of nlymood to roll the wax on. riohaumed rolls out thase
len“tiis (Plate 3) often over 40 cm. in lensth and heteen 1 - 3 mm.
thic’s miich he then cuts, tuists togetner or bLends into wavey lengtas

or soirals before nlacinz on the wax base (Figure 10). ide also

bi¢r ican Artse Sumser, 1273, Vol. VI, idos 4. African Studies
Center; Univ. of California, Los Anzeles. ‘Brass Casting in Jest
Africa™ by Phillip Je Je Dark. p. 530.



Fige 9 == Modelling Tools and Boards
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Fige 10 <= Decorative Features from Wax Rods
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forms as a decorative feature ‘plaits” of wmx oy placinz two tulstad
lenrths side by sida but the researcher has never seen hin actually
braid lenthis of wax as one writer, irline Fisch,5 sug-asts wvas
dona ©y Jest African casters.
Foharrned uses a nunber of different slzed netal files of
Buropean anufacture, for filin: dowm the brass cast when It is

bro'en out of the mould.

Sources of aterials

In the processes of nakint a brass casting liohamned uses
bees iy, clay, sand, brass and alwiinum, don%ey dunz and charcoal.
The beegar vhich he uses for modelline with is brousht froam
marcets around Katsina and Southern Zaria. It is sold in caxes
that velzn betveen 2 - 3 %zms. each. The clay that he uses for
the cores and investnent s readily availatle either from the
clay pits between Funtua and Jutsin-ma or more locally from the
rivaer tels around Zaria. Fine sand is also suppnlied from the river
beds In the area. Donkey dunz is collected 'shen needed from around
tie wmiversity catnus or neighbourhood. The charcoal 1s bought
fron thn Sabon Gari market, Zaria, as 1s most of the scrap netal.

The brass cones In the form of old ashtrays, discarded oil lamps,

J/rline ii. Fisch. Textile Techniques in letal. HNew York,
Nostrand Reinhold Company, 1975, p. 15,
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vater taps and pines. Tuo or three small bundles of copper wire

from car colls are often included with the bdrass,
!

|
Tynos of Jorft Undertaiten

i Mobhammed makes non-functional ornaments, eitner fres
|
standin~T sueh as camels, crocodiles, wmrtilogs and jazelles or

rel}efs such as the masks described in the next chapter. He also

cas‘:s Jor’t froz craxes made by students of the department and

regularly cagts vori for the researcher. Hhen woriking in Kadune

e Found a martat for his work tihrougit the traders of Zaria, Kano
|

and Kaduna but *Hillst he works at the inlversity his work remains

the property of the Yepartment of Fine Art.
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CHAPTER ITI
| HOHAMLEED BUKINI GUR3A

|
I CASTING A BRASS MASK
|

The author told Hohammed that she was sriting a book to

Ahe o e ra e

deseribe his wethod of casting and that she would li%e him to

’ !

ma'.:i trm ohlects., One was to be a mask, a rellef form, and the

other a canael and rilder that would require a corae. This Lo

agreed to do and started work on the mask. _ B
| e toolk a lunp of beesuwax, warmed it by the fire and

started o wrass it Into a tain sheat betvween finrer and thumb; e

Thip he than worked Into a domed form seventeen centlmetres long

by ten centimetres wide. Two hollows, eye orbilts, rere formed

by Ibrassinr;: the wax forms with the thuabs. This form uwas set

asirie ~hile ne nodelled the features. The nose vas made by - .

aqutcacﬁ;in,'j g lumn of beesax into shape and the eyebrous by |

pinchins thae wax at the top of the nose into two plecas. The

brol',rs wrere then presged flat. The nostrils were cut out of the wax

: |

toﬁm of tiz nose uith a nife. The basic foce formm ras warmed by

'I:hal fire and the nose and eyebrow form was praessed onto it. dith

a varn ‘mife he then woried on those decails, refining them and

| . e o i

et -
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parinz avay any excass wax. Ivo ovoids were formed for the aycs,
and attached to the baslc form in the same way. A rod of nax about
sir cuntinetres lonz was wvor'sed in the fingers to flatten it slightly
and 'this wus pressed around one eye to form the lid. A second rod
vas flattenod and attached around the other eye. /nother luap of
nai: ras rousily modelled into a nalf sphere shape and thls wvas
pressed onto tne magtc for the nouth. When it vas in position ie
used a vacaed ‘mife to model it to shape. The lips were formed
by cuttinz a horizontal line across the max lunp. The shape of the
lins "mas modelled by cutting and pressing the wai. A rod of wax
five nillinetres thich vas rolled out on a board with the fingers,
it mmg pressed around the edge of the mas'ts The entire surface of
the :ass Tms yoriced over with a !mife, removing vax vhere it was
not waated and squeezins the fora to the desired shape (Flate 4).
The nac't -as set aside vhile he started worlk on tie decorative
features,

Taz ©hich had been left to varn in the sun was taen and
pleces jere bLrokea off it and rolled into rods of various thicce
nessas on a rocden board. boaammed rolled out four rods which
mere nearly forty centlmetres long and one milllmetre thick.
Mohammed too't tuo of these lenzths, pressed them together side by
slde and bent thea into a wavy strip. e did the same with the

other t'0 rods. Ore of these bands was pressed onto the mask
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jusﬁ atove the rod around thae edge of the mask. This went from the '{
middic of the left aar, around the chiln, to several centinetres abovc

i
the :ri_ghl: mars The edpge -as comnleted with the other hand. The I
vavy band 1as then bordered withh two straizht rods each one
millinetre thiet. The forehead arca of the mask was decorated with
bandc of rods and vavy bands. A vavy band six centimetres lonz was
prascsed dom the centre of the forehead. On either side of this . “
aisht rods wrare pressed to nake up bands ohe centimetre wlde. Wavy
bands +wre attachad on elther side of thaese and both sides were
bordernd -rith a strip six alllinetres wide that was composed of
three rods {(Figure 11). iiohanmed then rolled two rods four
nilliaetires thick and twelve centinetres long. He pressed these
tocethar, Dent them to form a loop wvhich he attached to the top
of the -aask (Plate 5).

! Finally ldohammed praessed apother luwap of wax into a flat
shéat *#ich v three milliaetres thicka This he cut into two
stivlized ear forms "mich he attached to the sides of the mas'te. g
The overall dimensions of the mask "rera tuenty-tiro centimetres |
hi~h by naarly fourteen centimetres wilde. Tne vax form was _ f
connleted. "k :

; 4o rolled out a further rod, six millimetres -wride and three ,

centinetres lon- that hs attached to the base of the chin as the

sprie. This stase had taken about seven hours altopetiher bub the .
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mas’k vas not made in one day. Ilie made the basic form and features
on the first day and applled the decorative elements on the second
day.

(n the third day nhe nade up and applied the first layer of
investaent material. For this investment he used fine et potters
clay and added to it finely sleved dry sand. Ge did this by
sifting tne sand throu:h metal zauze onto a tin lid. He then put
the clay on top of this and kneaded tne two together for five
minutes (flate 5). 4<very so often he would pinch the clay and
rub it bet'reen finger and thumb to feel the consistency. As he
worked he dioped his fingers into a bowl of water to keep them
wet. e also sprinkled water onto the lump of clay, as he 'meaded
it, to "eep it pllable. ‘“Men he felt that the sand was evenly
diastributed and the consistency of the investment was satisfactory
he toot a piece off the lump and pressed it firmly over a portion
of tne front of the mask (Plate 7). !He smoothed it over ensuring
it ©ms prassed into all the depressions in tie modellinz (Plate 3).
hen the front wvas completely covered with an even layer of
investnent he turned the mask over and covered the baclk and sides
witih the investment. The end of the sprue was left uncovered.
riohamued toot fifteen minutes to invest the mas't uhich was then
set aslde to dry until the next day. This layer of investment

was about three millimetres thick.
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Tra followine day the second investment coat was mixed and
applied. The composition of this investment differed from the first
in that it contained a higher proportion of donkey dung. It took
nohammed fifteen minutes to prepare tine sccond investment. He
first of all broke up the dry donkey dunz and then crumnbled it to
a fine powder removing any large stravs. dien the dung was
finoly erumbled onto a tin 1lid fine clay was lneaded over it until
the clay and dung were evenly mixed. He tested the mixcure betwcoen
finger an” thumb and set the mixture aside while he crumbled some
nore dunz onto the tin 1lid. He thon necaded the clay lump over
this. Iy tihis time he had used six handfuls of donkey duns to a
lunp of clay that welighed about two kilogrammes. The clay/dung
nixture "ms 'tneaded into sifted fine sand until the sand was
evenly zired tiroughout it and mohamaed was satisfied that the
consistoncy 'ras suitable.

The mould vas dampened and some fine cracks that had formed
in tne first cast of Investment were scraped and smootiaed over
before the second coating of investment was applicd. Once a fine
coating of investment had been pressed over both surfaces of the
nas’t a strip of fine rire gauze three centimetres by tuelve
centinetres s laid over it across the brov area. lohamned covered
this vith investment and a second strip of the same size was placed

dovm the niddle of the mould from brov to nose. :He then covered
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this wita investment, except for a small piece tihat overlapped the
first strip. A plece of thin mild steel plate of the sane slze
as then bent to fit the contour over the mouth area. This was put
into nlace and covered with investment. Another lump of investment
was pressed over the nose and mouth area covering the plece at the
brovw that had previously been left uncovered. Thoe mould “mas then
sct aslde. It took moharaed cizhtecn amlnutcs to complete this
sccond coating.

hosamed then too a ball of the sccond investmont material
wich he rolled into a shape similar to a light bulb. e prossed
into the ball side of this with his thumb and worked it into a
funnel share wlth his forefinger in the hole and his thumb outside
(Flate “). He turned tie plece over and pressed into the rod
shapc to make a hole rizht throush the piece. He worked this side
into a tude. This was then placed over the sorue end of the
mould te Fforn the pouring cup (Plate 10). He smoothed the invest-
ment up thc sides of the snrue over the bottom of the mould. laking
the pouring cun and attaching it to the mould took five minutes.
The would mas set aside by the fire to dry.

With the mould set to dry priohamied made the crucible by taking
a lump of investment pressing into it with a finser and then working
aroind it from the torn doim. Soon it was beaker shaped and larqe

anouv7a for nim to work with it resting over iis riht hand as he






PLATE 10. POURING CUP BEING ATTACHED TO INVESTED MODEL
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loothqﬁ the outer surface with kis left hand (Plate 11). Thae
fiinighed crucible was betwesn eleven and eleven and a half centimaetres
in diameter and seven centimetraes deep. The +malls of the crucible
sl_ e about five millinckres thick. ‘vhen 1t was nade 1t was set

!
zI:de in tie sand, with the mould, to dry.
'll Tra noxt morning the would was set sprue end dowm in the
flre. After four minutes of blowlng the bellods very gently the
m:ruld vas raoved and a saall amount of wax was poured out into
8 bo7l of vmbter. The would was replaced ln the fire sprue uppor-

t
most and after two more minutes with the wax bubblliny and spitting

14 ras romoved from the fire and the ax pouraed out inte the

‘-m|r.er. T1ia sould vmas returned once more to the fire, sprue dowm,

for the reamining war to burn out. The mould -ms ramoved and
l '

some Aairline crac's that Liad appeared ere repairaed witn wet

investment »ressed into thaem.

! Jrass scraps, tap tops; oll lanps, (Plate 12) and pileces left

ov%r fro: nrevious castln-s -rere bro%en un with a 2anmer and placed
mt the crucible. A fey snall nleces of aluninue ware alsoe added
!
(Pi:.ate 13). The researcher smas told by the caster taat this would
i
da*:rease the time taken to melt tihte brass. & length of five
| .
millinetre tirlck mild stecl rod was them cut and bent to fit tie
hoilovr of the back of the would. It was put inkto place and \.

i
ood'l'ered with dung investment. The crucible and :aould, funnel and

|
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doon, wyere fltted togetuhor with the edaes touchines and HMonammed
filied thc joint with a coil of investment (Fisure 12). The Llnvest-
ment vas sicared dovm the sides of the crucible and around tne
pourin~ cup. This process tooi uohammed only three ainutes. The
mould, wdth the crucible-end dovm, was set in sand in tue sun
to 4ry for tuo hours.

Jnen tne mould as dry a small depression was made in the
ciharcoal and tae cruclible pushed into it. more charcoal was
plled aromm? to f1ill the pit and cover the crucivle (Plate 14).
Parts of old'emnal howls werc placed around and over the mould to
form n crude cupola, (FPlate 15). [hen these were in place
wouawnad started to trorks the bellows. He told the researcher that
one of tha bdellows was very old, it had oeen repaired many times
and neada? replacing so it would tac lon-er than normal for the
metal to reach meltinz polint. After twenty minutes the enamel
bowrls rraro raaoved, the caster lifted tue mould sliiatly and more
ciarcoal Mg added around It. The boul pleces "ere replaced and
tae Jellows asain pumped. Honamaied repeated tils operation after
a furtner tiirty minutes and azain after another fifteen minutes.
AMter a furtuer ten minutes tae cnamel bowl bits were azain
renovyed. 1ohammed took a sharpencd mild steel rod and plerced
throuza k2 crucible wall wita it to test the metal. ften he

reroved the rod there wvas a snall azount of brass adherin= to
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Fig. 12 == Making and Positioning of Pouring Cup
-




FLATE 14, THE MOULD AND CRUCIBLE SET IN THE



PLATE 15.

"CUFOLA" IN POSITION FOR MELTING

TUR 3
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tie tip "fiicy showed it was not hot enough to pour althouzh nearly
molten, A studio assistant was called to take over the bellows.
AMtar o further hour, durin; which the fire had been topped up
twice »ithi charcoal, riohamned again tested the metal with the rod.
This time n lime zreen flame was observed coming from the hole and
the rod cane out clean. The metal was ready for pourins. Mohamned
lifted the mould and crucible from the fire with a pair of tongs
holdinz it around the neck (Plate 15). He quickly pluzged the
test unlie with wet investment before invertins the aould and
crucible "mich he set to cool In a bed of sand (Plate 17). It
too’t tiro minutes from the test to the invertinT of the mould.
Ater a forthor two minutes water vas splasned over the crucible to
coel it. The crucible was broken off fron the mould by %iving 1t
a sharp bSlow with a hammer at the joint. The metal in the pouring
cup vas still molten and so the mould wms left for a further eight
minutes before beinz put into a bucket of cold water where 1t
rermined for eizht minutes (Plate 12). The mould was removed from
the -mter and ohammed broke off the investment with a hammer
(Plata 1°).

Tho surface of the cast was brushed over with a ‘rire brusih to
remove the renaining particles of investment. The inner investment
was burnt dlac’k and could be brushed off quite casily. The sprue

was removed with a cold chisel and hammer. The surface of the cast












(EN OFF THE CAST

PLATE 19, THE INVESTMENT BROK
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was, in tihe main, extrenely good. It was evan possible to see

the Jcastor ‘s fingerprints where he had pressed the sars into siape-
o farther work was deemed nacessary on the rask except the removil
of 4 anall flashh of brass that had formed on the back of the mask
durin; casting. Tuo other masks were made, durinz the regearch,
using the sane procedure (Figures 13, 14)}. .

|
Castinz a 3rass Camel and Rider

The second cast that ilohawmed made for the rasearcher was of

a camal and rlder. Because of the size of the piece to be made
Moh*mmad “acided to make a core for the camel's body in order to
decreasa the quantity of brass needed ln the castinz and to
pre+ent agtresses occurinz when the brassg cooled. The core was
made <rith dunz investmant. A small plece vas shaped lnto a rod
appéoximately 7 em. long and 2.3 cm. thick, one end was flattened
and| the other curved (Fisure 15). Into onec side of the still et
core ng stuck a saort nail leaving about 1 an. sticking out of the
sictks. The core vas set aside to dry for a day.

dnen tne core was thoroushly dry it was placed ln rhe forze

|
i
and| haatad for about flftesen minutes. It was then renoved and ]

left to cool. It wmas a torra cotta colour. en it had cooled
Mohhrmaed ~marmed a lunp of wax over the fire which he then pressed
into a thin shest larze enough to cover the core. He wrapped

| : )
thy sheet around the core, pressing the nall through it (Plate 20).
f
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Fig. 14 == Mask 3
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Fig. 15 -« Core and Neck of Camel
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The u%-;r. around tie curved end of the core was pressed and twisted
into Lx rols A sccond sheet of wvax vas prapared and vrapped around
the r:b-d end pressed into shape (Plate 21). In these three stazes,
vhich| had ta%ten fifteen minutes, kohammed had made the body and
nack ;Jf thie camel. He noxt rolled out a length of wax, on the
modelling table, with the hcel of his hand. This rod was
uppr#’.lmtaly 18 em. long and 5 mm. thick. One end of this he
warmer! near thu fire and then flattened it between fincer and
thuab (Plata 22). he nade a second length in the saze way. ‘hen
onc ond of each rod had becen flattened they were bent to an angle
of about 45°., TIhe other end of each rod was pressed and bent
at &’.1:' ansle of about 90° to foru the feet (Figure 15). The
flatt?maf‘- and of the les tas warmed over the fire at the same time
as tha hip part of the body. These two warmed areas were then
praesgaed together. The saze thinz was done with tihe other lez.
Around tiie hip area of each let a small plece of varmed vax vas
presged to reinforece the joint (Plate 23). .hen the two legs
vere securaly attached the model was put to one side for a few
momants for the wal bo harden. No wires wrere used through the
le’s !for support althouszh thay were very thin.

| liohawed resumed wor's on the model by warminz the upper
nact aren of the model and pressinz it flatter in sections. A

saall scep vas then cut out of the upper end of it. ie then
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