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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.
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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

/
|



37

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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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,



|
| 43

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

|



59

MADE

BEING

BLE

1

CRU









52
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




b

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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PLATE 22, LEGS ARE FORMED
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Fig. 16 == Making and Attaching the Legs of the Camel
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wor'ted dom the lenith of the neck, shavinz off excess wax with his
nod;llln-: 'mife. The body was put to one side vhille he modelled
tne!nend of the canel. He too:r a plece of warmed vax and pressed 1t
!ntjq a cun shape (Figure 17). This was dampened and shaped somne
mor? ity the !mife. Into the back of the bowl he cut a v’
shiaped noteii. He then made a horizontal cut through tie handle
shaped part to form the mouth of the camel (Plate 24). On the
upper part e cut a vertical slit and with the pointed end of the
xnife cut nostrils either side of this slit. The end of the
tnife as heated and wiped clean of some 7ax that had adhered
to it bSefore lie cvt eye shapes into either side of the head. These
vent tarough the wax sheet. rohamaed wvaraed the back of the head
and the notched end of the nec't over the fire and then pressed
the two narts together. [he upper end of the neck was pressed
over the top of the head to form a slint ridge (Fizure 17). The
model ‘ms set aside vhile he wade the ears by rollin; a rod of
vay, nrassin; each end flat, and foldin; this flattened area
slijhtly, The rod vas tien cut in half to separate the two
ears (Figure 17). ilohamned trimmed the tvo ears so they wvere the
sang length seforae pressing them onto the head on either side of
the rid~e (Plate 25).

lolamred next rolled out a long lensth of wax slichtly fatter

in the niddle than at the ends. This was cut in two and the thicker



82

Fig. 17 == Forming the Head
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upper end of each le: flattened. The narrow end of each he bent
l#\l:o siape for the feet. These front legs were then attached in
tLa sa:e ay tho bact less had been and the joints worked over
it a '‘mifeo. pnother lenith of rod about 30 cm. lonz was rolled
o;l.lt and from this he cut a 5 em. lonz length. This was flattened
a|t: on2 ead and cut into a rough dlamond shape for the tail uhich
n;as then attachied in the sate way as the previous pleces. A
afaconi len~th was cut from the rod and one end vas bent at right
a:tlglas to the other before it was attached to the back of the camel.
A thirs lenzth was cut and joined to the camel 3 ca. in front of
the orevious niece. The remainder of the rod was rolled out nore
thinly and then tuisted into a loop that was placed around the
miizzle, liohammed rolled out another lensth of wax very thinly.
This he ared over the fire and bent in half before twisting the
len<ths tosather into a ropc. He joined this rope to the head
of the camel fron one side of the loop around the back of the
head to tie other end of the loop. Fro: the initial makini of
the head to the stage just described Mohammed took forty-five
minvtes. The camel vas nov almost complete. .

To nake the rider Liohamed took another lunp of wax and
varied it over the fire before nodellinz it into a “t* shape with

a luw at one end (Figure 12). The bar of the “t* was cut throuth

ite lenith and the tvwo pleces of wax opened out. A second cut
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made throurh the stem and the pieces opened out. These limbs

twristed with thuab and finger to lengthen them before thay
bent Into ghape. Tioe linp at the top vas sodelled into a
angd face with the modellinz knife (Plate 20). Around the top
Lha head hohammed coiled a flnely rolled rod to reprasent a

han. He trarmed anothaer plece of wax and pressed {t flat. This

vagl trimed to an oblony shape and cwo notchies were cut at the

midhla of tha two lonz sides. Thils formed the saddle that was

prepaed orer the camel's back befveen the two rods which fitted into

th

ou

BD

r

|nol:chas that had been cuts A smaller piece of wax vas flattened

into an oblong and prassed over this. Mohamaed then nade a
r by rolling out a rod, flattenin~ one end vhilch tras cut to

esant the spear nead and he coiled a fine rod around the -A

other and. The spear 'ms jolned fo tle rider who vas then placed

RaY

o

the saddie (Plate 27) and pressed to join it to the camel. A
7 thin rod was rolled, doubled over and attached from one side
the camel’s head to the rider®s left hand. A final rod as

1o and pressed over tie rider®s rizht shoulder and under the

t arm, I f
The modellling of the camel and rider comploted, Mohammed |

aq tiia gorue from & thick rod which he bent and attachtiad to tile

Egp of thie tail and up to the saddleback (Plate 23). Tha work

the cavel and rider took a total of cene hour and fifty-flve

|
|




PLATE 25, RIDER FORMED
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mlnutes.

| Imsediatoly e had completed the modelliny soliammed nixed
the first investment. This was prepared in the same way as for
the masgk vith finely sieved sand and clay. Mohammed pressed this
~around the model ensuring that it vent lnte all the undercuts
and arouns the nail sticklnz ont from the body under the saddla.
He covared the entire model oxcept for the end of the sprue writh
the 1nvestnent vhich vas aboub & mm. thick, It took about twenty
minutes to invest the camel and rider whlch tras put aside to dry .
until the nerxt day.

Tite¢ following day the gecond investment was mixed in the
sa:.ie oay as for the mask. Before applying this nixture liohammed |
vent ovar the first investment dampening 1t and working over some
hairiine cracks that had appeared. #hen he had nended these he
procaeded to apply the second investment cast around the saddle
arefn. Ko then coated the underhelly, the front and bhack legs and
around the glides of the sprue. He cleaned off the free end of
the snrie before covering the back, head and shoulders of the
riter, A lennth of lnvestnent was then rolled and pressed under
the camel’s necks Flnally tite top and front of the camel®s head
wvas covered with investment. The entire process too fourteen
ninvtes to do. The invested model was then put to one side

{(Piate 20).
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Mohamasd took a plece of J mn. diameter mild steel rod and
bent it on the anvil to fit under the neck of the camel (Fizure 12).
This vas »at into place and covered with investinent. A second
metal rod ras cut and bent to fit along the back of the rider and
tha bac’ legs. This was placad ln position and covered with
Investmont. The metal vas again put to one side uhile kiochammed
marle the pouring cup which was fitted in the same my as that for
tha nas. & crucible vas formed from thoe remaining investment
: material and put aside to dry. A third reinforeing rod was set
onto the model betyeen the feet of tha front and back lags. This
was mase of 5 am, diameter mild steel rod and was held in place
by luwans of investment pressed around tiie feet (Plate 30). The
Invasted nodel rtras put in the sun te dry until the next day.

Fien the model had partlally dried the and of the sprue vms
cloared of any investment sticking to it before It was placed on
some i1iplited wood scraps in the forge. The invested model was
placed gprue ond dom (Plate 31). After a few alnutes It was
1ifted from the fire and the melted sprue of wax poured out into a
borl of mters. The mould vas replaced {n the fire with the pouring
cup un. It mas left in the fire until thae war bubbled. The
mould was rewmoved from the fire with tongs and more wrax poured
out (Plate 32). It was replaced in the fire for a little longer

and then the wax pdure«:l out again. This was repeated until all

i
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PLATE 30, METAL REINFORCEMENT RODS BEING ATTACHED
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way. vas “loet? and the mould then set aside.

I A number of brass taps were put into the fire until they
were red hot. They were lifted out and broken up into small ple;ﬁs-
with a metal nallet. The pieces mere cooled and then heaned into
the cruelbie. Monatned had prepared some dung Investiment, he took
a lwip of this and rolled it into a tiilcik coll (Plate 33). He
placad e mould pouring cup and doun over the brass filled
cruciile (Plate 34) and wrapped the coll of jnvestment around the
joint (Plate 35). The rest of the cruclble was covered with duné
invegtment after filch the mould and crucible vere set aside to -
dry, crucliolaeand dowm esbedded in sand, for two hours. |

! . After tile mould had¢ drled, in the sun, for two hiours
rohammed placed it, crucible dowm, on the lighted charcoal in the
forze (Plate 33). iore charcecal was plled arourd it. Pieces of
anaael horrl wvare placed around the forge and iohammed worlted the
bellows. After tventy winutes he ramoved some of the bouwl pleces

an” added half a hecad pan of charcoal to the furnace. He pumped
i

the aliows for a further twelve minutes befere araln ramoving

the bouls, 11ftiny the mould slizhtly and addiny more charcoal.
By this tiame tha charcoal in the furnace wag red hot. lie replaced
the boirl pleces and vored the bellows for a further ten minutes
after vhich he testad the metal by twisting a sharpenad rod through

the aull at the top of the crucible (Plate 37). He added more
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cliarcoal, replaced the borl pieces and wor'ed the bellous for anotiigr
thirty ainuztes. DlMohamaed removed all the bowl pleces lifted out tie
mog_elcl, (flate 30), pluzzed tile test hole with uwet investment and .
inverted it (Flate 3%2). The mould, now with the crucible uppermost
vas nut aslide on a plle of sand and broken crucibles and left to -
cool for fifteen wainutes (Plate 40). [Ilohammed sprinkled cold mater
aver ti.¢ ton of the crucible, fnocked the slde rith nllars and -
1iftad off the detachaed crucible (Plate 41). The mould srag left
to cool a licttle longer hefore being carried 1n tongs to a bucket
of cold mter in which it was lLimersed (Plate 42). ‘’hen the water
had stopped bubbling, the mould vas removed from the water and the
investment as btrofken off the cast with a hammer (Plate 43).
Moiiaried renoved the sprua with a cold chisel (Plate 44) and detached
sore finc tnat had formed with pllars. Ho filed off the back of
the camal 'here the sprue had been. The cast was brushed with a
stiff wrire brush to ranove the residue of investment. The modal
vas finished. lMohaumed spent nearly an hour cleaning off the cast
aftor rovovine the investmont. The standard of cast was extremely

high and needed very little finishing.
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CHAPTZER IV

AHMADU

AlRlorapalcal Note

. The second caster vho the rasecarcher watched at work was
nlﬁadu, & lpuzo frowm Tchin faharadan north of Tahou in Niger.

e Jouwo 1z tue slave caste of the Tuaregs. Ahwmadu 1s ohe of
the Inaden or fnad caste which 1s a genceral term for artisans %_
off various types accordin3 to Gabus. These are the craftswen who
lmk; in wod, the smiths and the leatherworkers.l The men of thﬁ
“lsadane-tivoli" caste nake silvaer jeoucllry as -rell =5 mives,

sforsdg, “ajsers, razors and scissors.2 PFrancls Rennel Rodd

writing ovar flfty years aze writes "[o-day tha smith is only

rligeoar v

ranected for nils s%lil. The position 1s usuwally hereditary

1y, cabus. "Au Sanara’ A La Jaconniére - Neuchatel, 1958, !
pel 331, Mo.. et ze repartissent aen trois groupes ds charactare
professionnal: les Inadane - talalk qui tralvaillent 1le bois, «=:
ssuy l@s Inadane - tizoli: des fornerons:; laes Itabaitaibayane ou
- Taprana, dont la speciallsation est le travall du cuir...”

zlglﬁ. p. 332. “Les hommes faconnet des bljoux en argent
et |en ciuvre, des fourreaux de polonards, do takouba, das selles de
chgmaar, puls des armes: polgnards, dagues - bracelets, talkouba,
lances et des instrunents tels que: rasolrs; ciseaux. Les "
femmes se rogervent le tannage et autre travaux de cuir: sacs,
cotissing, annulettes, pertofeullles. i

112
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and includes the duties of blacksmith, jeweller, carpenter and
f_arrler.“:'" Amadu comes from a family of silths but at the time
the researcner first watched him cast ne was working alone except
for occasional aid at the bellows from one of the Tuaregs who met
at nis worishop. Ahmadu tas working as a "malsardi” (watchmen) in
Zaria vhere some nev houses were belngy bullt but has since been
joined by two brothers and moved to anotner site. Ahmadu vho is
protatly in iis late twentles is unmarried out intends to marry

a vonan of ils own caste who is 3ifted in leatherwvor'tc when he can

afford tie “ride price as thils is the custom.

me dor tsiiop and Iools

Aluiadu®s workshop was a three sided lean-to shack azainst a
buildin~ contractor®s store sihed vhich formed one of the sides.
It was about 3 metres long by 2 nmetres wide. The short side wall
was not completely closed over, a 7ap was left on the far side for
a drauzht to pass throuzn. Ahmadu set his mat acainst the store
wall and <ept his toolbox in the corner formed where the short wall
extende’ fron the store. iis hearth and anvil were in front of the
mat and “aside the toolhox was a large loz that was sometimes used

as 2 for: of anvil (Fisure 20). The hearth vhich was about 20 cm.

3francis Rennell Rodd. People of the Veil. kacmillan, 1923,
Py 229,
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in djancxtar vas not so sophisticated as that :Tf Mohammed Bukini.
It 'ms in fact no more than a depression scoo;')ed out of the sand
and gllled oith charcoal. The tuyere vhich u?u a cone shape formed
tror-:‘tixin aetal plate was partially covered by the charcoal. The
belloys +mich -rere of axactly the same type as those usad by
Mohafmed outini -rere held in place by a large|' stone lod:ed over the
wooden heads. Thls vas held in place by an old wood rasp stuck
upriL:.i‘lt in the zround betwveen tae pipes on I:H;a fire side and by two
upriignt steel rods either side of tne wooden Ihoads. The anvil
besq"ie the hearth was also of the type used ‘.#y Mohammed Bukini.
Rodd 4oscribes this type as ‘like a huge hor.leshoe nail planted in
the r ';round.”{‘ |

| Lie lohaumed, Ahmadu had a number of _éools of European
antactzwe. Mief among his imported t:m:»lmlE are crucible-tongs
and flat notal files. Ahmadu also had a ballh pein hammer and a
flaj: faced cross pein hammer with a square neck. The cold chisel
l:hnlx: he used for removingz the sprue metal \mL made from a lenath of
uet:l-al rod, wore specialized tools that Ahmadu used vwere a ring

[
mandrel, a tapering rod of metal over uhich Ei\a shaped rings, an

m{?'ravlng tool for cutting decorative lines ;.ln the ring surface

and » vwenc) that he used for holding the rins on the anvil as he

en'Trmve_! it. He also had a sav that had been handmade from a flat
Ioide pe 229. '
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lenfitnn of netal. This was used for cutting L pgroove in the ring

pripr to inlaying. Ahmadu also had a number| of small square and round
|

section files ciat he used for filinz the rings. He had a number of
I

other Lools such as nall pincers but he did not use them during
the casting process. He had a thin wooden :;1ck that he used to
remove inpurities from tne surface of the molten metal and an
enamel bol for holding wvmter in whicn the hot cast was cooled.

Ahapdu nade Lils crucibles as he required them.

Source of Materials

Tie ernendable naterials that Aamadu used, wax and charcoal,
are availahle in the local market. Other materials such as sand
and| clay are avallahble from around the area of the wvorkshop. Ahmadu
has/ made a collection of useful scraps, brolken plastic from water
cloget seats, the red reflectors fro: cars or motorcycles and
pleces of netal loc’, which he uses for 1n1a?s or for the handles
of bie dasvers he maltes. Tuarey jewellry lsinearly always of
silver? as jold is disliked and believed to Le unlucky.” The client

usvplly provides the metal to be used by the?smlth in the form of

|
. |
bJ. Sabus. Au Sahara, p. 43. “C'est le seul ‘metal pur’
authorise par le Prophete et i1 a la vertu d'une benediction. C'est
pourquois la plus grande partie des bijoux ariene sont en arzent
obtenu nar la fonte de pileces anclennes: Hapoloon, thalar, douro,
ecus italionse..."” |

J1bige "Lfor, ce metal est plutot craint et n'est presque jam-
ais porte chez les Tauarezs ou il a le raputrtion de,attirer le
malhieur, ‘

! 1
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colnfsllvar.’ Anmadu 111 buy harlia Theresa Fhalers, an Austrian

coin still prized in the desert for its purity, for the client.

|
Thege arz nsually obtained from Funtua market, (a district town

|

sirtiy-four “ilometres from Zaria), but it is normal for the client

to Hrin- tie nmatal. |

|
Types of Jorx Undertalken !
|

Hunadu makes a variety of jewellry, by forginz as vell as
|
castini, suci as earrings and rinzs. These he nearly alwvays

lie also makes daggers and

coples from a traditional pattern.
|

mends svor s for other “maljardis”.
|

+ 1

Tiene carai. African Crafts and Craftsien.

Aqaln.-lold cﬂ’.’ lgégl Pe 58. {
|

Van Hostrand
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CaLtlnrg a Silver Ring. 1. I

.)a)!‘ le 92:30 - 10:45 J.
|

The researcher asted for a silver rlnd to be made using the

—

oLt My nethods  As a model a ring vorn by:a larzai at Ahwmadu’s
|

wotksiop a5 chosen. A number of rinzs 'reré tried on by the

l
Aciadu too’t a small quantity of beeswarx and after warming it

ra#wdmr to find the approrxinate size. !
|
f l a fer seconds, near nis fire in order to make it pliable,
3:1“.04 to nodel the riny (Plate 45). This he did by rubbing and
squeesin~ the wax into the right lensth to go around the finger,
bendinz it round and joining it vhere the t+jo ends met. The wax
rin: as then tried on by the researcher. It 'as too small and so
the "rm:r "ms squeezed some more to make it slizhtly too large to
allou for sirinkage in the castins. ‘hen thie general shape was
mafie tha rin~ was modelled more precisely. /An extra piece of wvax
vag addad to uhat vas to be the patterned tap surface and the
mq'le vas gnoothed over with a “nife blade vjarmed in the fire.
Nona of the decorative features had been modelled in the wvax,

| 118
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on]!,y the general shape of the ring.
| den the ring had been modelled to the caster’s satisfaction,
the sprue -ras added (Fizure 21). The sprue was a short langth of
tm{' joined to the ring; at the bottom edge. It was jolned by varming
that area of the ring and one end of the wax rod and pressin; the
tvp mrned areas topether. Jthen this had been done the "max ring
-m:s put inkto a boul of cold water to harden up vhile the investment
s prepared. The preparation of the rinj tool forty-five minutes.
The investnent wvas made vitn fine vet clay. The quantity
uged vas about tue size of a larne chicken's eg2 and to this vas
added a ~ince of clarcoal jround to a powder with a hammer. The
mirtre yas thoroujhly 'meaded on a piece of board to ensure the
ciiarcoal ~oirler vas evenly dispersed in the clay. ihen the invest-
;no!:tt zatorial nas ready, the ring twas taken out of the rrater, a
plece of the investment vas pinched off the lump and pressed over
t1:39 side of tne rin~ (Plate 456). The rin; was turned over and
more investient pressed onto the other side, pinchiny the invest-
ment torether around the outer edges of the rinz. The only area to
r!hnain mcovered as the end of the sprue. This part of the invast-
.n@t smas modelled into a shallov funnel towards the sorue (Fizure
21). The invested rins was then set aside to dry thile two

cr'uciblus ere formed from the remaining investment mixture. The

crucibles -rere formed Ly pressing the thumbs into the lump of
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investzent snd worzins around <rith the thumb outside and the fore-
flnser in toe depression first farmed by the thuabd (Plata 47).
Ahreade: rocked from the bottom of the crucibles upwrards thlnnin-~ the
wallas of tite crueibles as he worked. The top edtes of the
crucitlez "mre then shaped into aporoxinate triannles. These -rera
wider at the bact vhile the two sides converced to form a tuinner
lip at the front. ‘hen the crucibles were completed the; were set
agide with the lnvested rinz to dry until the next day (Plate 43).

Zotx tite mould and the crucibles werae aande without the aid
of any mecianical device dut tihe mould thickness varied by only
a feir wiilineters throushout except throuzh the hole of the rinz.
The mlis of the crucibles were aporoximatelr 9 mm. tarouziout,
These asasurenents were taken on completion of tae casting

onaeration (Tlzure 22).

Bay 2, 23132 - 11:00 .

The nould and cruclible havinz dried sufficientliy, casting
Yazan. The researcher supplied the caster witdh silver. Sliver
froa an In<ian bdracelet inzot was used., A plece weizhing 12.01
grames "ms satm off the bracelet; haumered and bent to fit the
crucidle (Plate 42). To this silver, wuiich was very pure, was
added a nedim sized safety pin. |

Jdrenl tae silver was in the crucible the fire ms started and

the crucibvle placed on it with the mould that was sprue end
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Fige 22 == Crucible
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uppernost. Tie fire wmas started by taking a few live lumps of char-
coal from the brazier on ubiich the tea was made, and puttinz them
amongzst umlit charcoal in a small sand pit (Figure 20). This was
then “ently blomm into life with the bellows. The bellors were
puped ratiler nore vijorously once the mould and cruclble were on
the fire. After a couple of minutes the wax in the aould started
to hunble. Tie mould tras lifted out of the fire and inverted over
a howl of mber to let the wax drain out. The mould was then
returned to the fire and remained there until it had séépped
smoitinz (Flate 55). All the traces of uax had by now burned out.
At t:1ls jmcture the nould was lifted out of the fire and embedded
in the wacm sand about 30 cm. from the fire with the open end of
the rould nermost (Flate 51). The crucible, writh the silver,
that had Heen on the ton of the fire for three ninutes as pushed
further into the heart of the fire and covered over 7ith charcoal
(Plate 52). After five minutes the charcoal was raked aside with
a sooden stick which vas then poked into the surface of the molten
metal. The crucible vas lifted from the fire with a palr of ten:s,
(Elate 53), and ith the stick touching the surface, the metal
vas poured into the mould (Plate 54). A few small pieces of silver
remained in the crucible. Ahmadu eased them out writh the stick
and nlaced them in the mouth of the nould (Plate 53), -hich wms

than renlaced in the fire and the velloys again pumped until the
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metal was azain nolten after six minutes (Plate 56). The mould was
rcioved fro1 the fire witn a pair of tongs and stood up in tue sand
to cool for twenty-five ulnutes after +hich it was placed into a
|
borl of cold tmter. It was talken out almost immediately and the
movld "amuered off (Plate 57). The rinz, which was still hot,
was a-ain ot to cool in the water before the final processes toolk
placa. At this stage the castinz of the ring was finished but
the decoration and polishinz nad still to take place.
f:an thie rinz vas cold it was lifted out of the water onto
the anvil and fhimadu cut off the sprue using a cold chisel and
haivier (Plates U0 and 5%). The researcher then tried on the rinz
thiich rmg found to be too tight. The ring circle vas enlarged by
pq!ttin-'; it onto the rin; mandrel and namaering it after which it
ras annealed by heatinz it in the fire then cooling it in the
wvater (Plates 60 and 51). The ring was still a little tight but
mis found to fit well after the inner surface had been filed
sioot1. The rinz was then decorated by filing, engraving and
inlaying (Plate 52). - This vas done using a handmade file, an
enzravin~” tool and a urench to hold the rinz steady on the anvil.
Ninadu first flled the top surface flat and then holding the ring
ult: the "wench on the anvil filed the sides of the ring 1.5 cm.
fro- the top of tile rinz. He filed a trianzle and a groove. Using

thhe handnade saw he then cut tvwo grooves in the top surface of
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the ring and a groove either side of it (?iﬁte.63). From a plece
of black nlastic, part of a broken yater closet seat, Amady shaved
a thin strip. This vas laid iato the groove and hammered into
place (Plate 34). The extra was cut off and the otier three grooves
cut in the ring were then fiiled in the same way. All that remained
to e dohe 7as the engraving. The leather bag of the bellows uas
wound around the anvil, the ring was placed in a fold of leatner
and held in nlace +rith the wwench vhile the enzZraving was done.
The enzraver “ms a saall v shaped tool held in a vooden handla.
Ahmady zoured the lines by pushing the engraver over tne surface
of the rins vith a very rapid quiver from the wrist. The small
trisngles cut on the filed triangle on the sides of thie ring
and on the top surface vere a sinzle push of the enmraver towards
the alrea?y engraved straizht line. #hen the ring was finished
(Finure 22} 1t was given a final pollish on the leather of the

bellows.

Making & Silver Ring. 2

A sacond ring "as comnissioned aqd vas made in the same way
excent for a fewr detalls. | |

Cn the second ring the sprue was attached to the top face
rather than tie bottom (Figure 21).

Tor this ring the resesrcher supplied silver In tire forn of

.
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a Marla Treresa Thaler (dollar) which welghed 230 ~rammes. Tais was
heaten ti.lnner and folded to fit into the crucible but no safety
pi;ll vas added,

After the metal Liad been poured for the second ring the mould
ap not replaced in the fire as had been done on the flrst occasion.
It rould annear that the caster had not been absolutely confident
that the silver had fllled thie mould before coolin; on the first
occasions The ring was finished off by filinz and enjraving as vas

the first ring but a different pattern vas used (Figure 23).
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CHAPTER VI o | ,

A COPARISON|OF THE PROCESSES OF THE TWO CASTERS ok
. | :.

The tuvo casters discussed in the previous four chapters hoth

us% the lost wax systom of casting but thelr use of it differs

in|wany ways. Perhans some of the varlations are the result of the
¢ifferent wor: prodluced or occur through the diffusion of the
I !

' taJhniqua to the arkas vhera they learnt it. j i
' ]

T

‘ Ahnadu produces small pleces of silver jewellry uwhereas
Moﬂanmad 1s concerned with the production of domestic sculpture
inl “rass. It must hwotrever be noted that even vhen rlohammed

produces £inger rings e uses the same technique as he uges for hig

laraer scale tror% axcent tiiat no core is used. ! !

The forne sydtem and tools that tha tywo casters use are

ost identical. |Ahmadu’s system is the mogt basic and providing

he¢ had bellowrs he oi:ld be able to set up & worikshop vharever a
1loer plt could ZITe dug, he vns able to find the metal scraps to
m ?a the tuvere and f£find a large stone to welzsht down the héllow
plpas. This systa+ uhicreby a plt ls dug, the bollous are set

meen stakes and |velghted dowm with o stone, 1s essentially the

ne 4s thiat used by Moharmed vhen he [irst started -rork in

143
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Niterla. Since he Nas become more settled he had made a number of
nodifications to his forge which make it more efficient. The pit
has nor been lined with refractory material and ihas the tuyere
bui_lt into it. It is easy to clean out and there is no danger of
thie sides Fallin~ in. ‘Then he wishes to start wor’c all he has to do
islfit th= bellors into the tuyere and fill the pit writh charcoal.
He|now tends to fire and cast two or three moulds at the sane time
dependin: on thelr size. The bellows that the tvo casters use are
alnost identical and are of the s’tin bellows tvpe made from zoat
sking an ficted with metal pipes throuzh a wooden block. These
dellows are of the sane type used by the dlacismiths in the
sayanna ra-ion whereas in southern Ni~veria it is more common to
fuéad dish sSellous or forome bellows of European orizin.

Ctlier tools that are used (the crucible tongs, hammers, files
and cold ciisels) by the tvo casters, are again almost identical.
Mamade ie sore ready to make some of his own equipment such as
hasirars an~ flles. liodelling tools are aanufactured by botnh casters
uhen they are needefls It is in the castine process itself vhere
the -reatest differences are most apparent. The casters both use
beesm:: for their mpdels but ilohamned models the 7ar to as close to
the finished product as possible by applyin; sheets of war to the
core and adding the decoration -rith max rods and spirals. This could

perhaps o a reflection of an earlier systas vhen the vhole model
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vas cullt up from rlods of vay or latex. JAhmadu hovever makes only

the basic shape from a lump of ‘ra» and ma%kes no attennpt to model
the detaiis. He never finds 1t necessary to make a core as his
models are saall. [The spruinz system used by both casters is the
sane, one "mx rod is attacned to some inconsplcuous area of the
morlal .

The riodels when snrued are ready for investment and it is at
tuis point that the differences in technique become apparent.
Amadu vses an investment material made from wet clay and crushed

1 riohammed uses a mixture of ret

charcoal as do the Asnhanti.
clay, drv donkey du!hi-', and fine sand. 1This makes a more porous
investaent thiat allovs the sases produced in casting to escapes
Bot': easters coat the model several times with the Investment and
malke tie crucible thiat i1s to contain the metal at the sane tine
and frot the same mpterial. The shape of the crucibles Alffer
because of tha methopd of pourins used. Ahmadu vho uses a separate
mopld and crucible technique makes a crucible shaped vith a pouring
lip. ¢#is crucibles arc also much smaller as only a little metal

is nielte’ at a times lMohammed makes his crucibles so they will

fit over tie nouring cup of the mould and the top of his crucibles
are left circular. ‘hen tie investment is dry the noulds are

fire” and the nolten warx poured out. Ahmadu places his crucibles

1Re S. Rattray. Asianti. 0.U.P. Oxford, 1952, p. 307.
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flilad with silver into the forge at the same time he dewaxes the

moyld and is ready to cast as soon as the vax is removed and the
|

metal roliten, Mohammed however fills the unfired crucible with
|

metal scrans and lutes it to the devrared mould. This 1s set

|
cricible and dovm in the fire until the metal is amolten at which

polnt the crucible ¢un mould is inverted so that the metal can

flor inte tlie mould |. Inen the metal has cooled both casters chip
a'.mr the investuent, Mt the nininum of brushinz —ith a wire
bri's;x to raiove the last clingins pleces of investment and the
detachwent of the m|ot:a1 sprue rlohamned’s cast is finished. In

Aradufs ense howvever tihe work has only just begun. The rough

castinz of the ring is the primary staze. It 1s vith the filinsg,

engravin; and inlayllng that the rine takes on its finished form
an? these “wrocesses|can take longer than the actual casting.

Tazinz into consideration a nunber of points, tue use of
rods and srirals to form the model, the lutlng of crucible to mould
and the fTact of his havina learnt hiis trade in Ciad it is not
unrealistic to supp?so that nohamed®s technique derives from the
-"E_Wl;y;al:ian‘-‘ or “gpiral’ tecinigue of casting vhereas /Alumadu’s method
lc:allh'l wore to the “Cinquecento” technique introduced from MNorth
Africa. To drav an;f positive conclusions on the derivation of

styles or teciniqueg will require the recording and correlation
|

of la rTouter sample of casters and their work,
' |



| | CHAPTER VII

Possm..; IMNPROVEIENTS TO IHE CASTING PROCASS
|

Mien conahi'urln'; possible improvements to the lost wax process
as practised by Aviadu and Mohammad the researcher declded that any
forrovenients made should be suchi that 4id not require the importation
of arrensive equipment from overseas. It wuas decided that as few
‘chan~es to the basic castin procaess should be made as possible and
tiiat the improvenents sugrested mwould se concentrated mostly in the
éaraas of Lakinz the war model and cleaning and finishing the cast.
The researciier decided 'men makinz her own sculpture to try a

Inuber of modifications of Mohamed’s processes. [hese experiments
!!!’QI‘Q nade rainly in the area of making the wax nodels and cleaninz
‘the finishod casts. liohammed‘s method of using sheets and rods

of "m: ore not always adequate for the nurpose of the researcher and
so 712 dacided l:l experiment with usinz vax in a more direct way.
‘She also falt that the standard of the finlished cast could be

irproved if xaore!care uas taken with the final cleaning and polishing

and ainerinented with these procedurese.
Tha baesuat obtained locally is supplied in flat calkes often
|
over a 'tilo in 'weight and iInevitably containing lmpurities. The

152
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raegearcher has found it more convenient 1f these cakes are purifier
and refor 'ad into snaller cakes, sheets and rods ready for orking
w!ﬁh. Thiis can be done by breaXinz un tie larze caice with a cold
chisal and haxner and melting the wax in an improvised double boiler.
dax is inflarmable and it is therefore safer not to heat it over a
direct flame. Such hoilers can be made in a number of ways. For a
snall quantity of wax a clean tin can containing tue wrax pleces can
be supporta’ on a few stones in a larjer can that is partlally filled
withl vmters This 19 placed over a heat source until tihie wax melts.
For lar7er quantitids a basin resting on the edze of a saucepan half
fillad w7ith rmter would suffice. 'here a large quantity of wax is
to ce zelted a bolldr can be improvised from two metal buckets and
a gieet of :ei:enl.1 A hole 1s cut in the sheet of metal large
enou™ for a bucket to lodge in. The sheet of metal is placed over
the second bucket that is partially filled with water and rests over
the heat soree, a 74as burner or electric hot plate (Figure 24).
for very soall quantiities a dish containing vax can be placed on
a tripod nade from mild steel rod and be heated ©y a candle or a
spirit lanp made fram a screv top jam jar.

If the wax contains a lot of lmpurities it saould, +rhen
wolten, be poured into cold water. Foreisn matter such as sand and

stones 7ill sink to the bottom of the water and the wax will float
1

. -

Lioun 4. iillls. Head and Figure lodelling, Batsford, 1977

De ;‘-’?i




Fig. 24 -f- Double Boilers and Kerosene Burners
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on the surface. .haT cool the lump of wax can be taken out of the
vater an’ any chaff scraped from the bottom of the wax. The way can
|

thea Ye ra'nlted and poured into moulds of convenient size and shape
for |storin~ until it is required for use. /n old bun tin can be
used Co nace small “buns® of wax. The mould should be smeared very
thinly rith netroleuh jelly before tiie wax is noured in to facili=-
tate roovals. 3Sheets of wax can be prepared by pouring molten wax
onte a vet concrete pr plaster slab siould. /[nother method of pre=-
parfiny shcets of war is to roll warmed vax out on a danpened wooden
boarrd -;it. o 7lass bottle. Rods of varying diameters can be made
in A plastar mould wiich must be well coated in vater before pourin<
In the colten war. Such a mould can be made by making a bed of clay

2

|
surromded by a cla',dl vall.® Ppress Into the clay bed petroleun jellv

me;arﬁf.? 1111 steel rods of tiie thiclmess required to half their
uldeh,  Jour the plaster over this. .nen set turn the plaster and
clary over so the cldy bed is uppermost and remove it leavinz the
wetial rods in positqlon. 3uild up the clay 'mall around the plaster
and “rush seperator, clay slip or “vaseline®, onto the mould
auxftace. iore plaster is poured In to form the otiher half of the
mould, ‘Tien set separate the two halves of tne plaster mould

rarove tie netal ro{is and clean the mould. The tuo halves of the

nmouls are ound tozether with vire or tiilct rubber bands before

215id.  pe 65
|
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the var is poured kFigure 25)s Rods can also be produced with a
syrinse=li'te press|that can be nade from galvanised piping netal
sheet and rod. Semi-solld vax is put into the cylinder, the piston
ig pushe? doim forecin the vax throuzh the perforated wax into a
porrl of cold vmter there the rods will solidify.

Sheats of wax should be stored flat interleaved with oiled
parar la a aecal or plastic box. Rods and caltes of 'm» can be
stores in t.e same way. Local wax retains its honey saell for a lon~
tize and ean be eaten avay by various ingsects if left on open siielves.

It is smal to wrorlk over a core when making a model for lost
ma: castin’ above a certain size. The material used for this core
is a alrture of dried donkey dung, sand, clay and vater in tie
folloving pronortions “6G1.7% sand; 27.3% clay, 3.57 don%ey dung and
257% atar by ~.rei_3h1;i.-“3 The researcher used this nirture vhen aaking
cares anA inveutmqr}ts for casts with very zood results. This
mixture, hecause oﬁ the donkey dung sounds unpleasant but there is

varvy little odour ﬁ|to:a it. It would sean foolish to change the
nirture 'mien it gin'es satisfactory results. The use of fine
sadugt has been sugcested in place of dung but thie fibres are not
so Tine and the mixture does not bind togetiier so 'rell. Another

alternative is to use broken doim clotih fibre but as this can take

ovar a year to preparc it is not very practicable.

33, 1. Jatau. ovins Investiaent Casti liethods U D

iu;g;iam Founders. A3V, Departnent of le ical Enzineerinsz, June,
1275,
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Fige 25 =< Moulds and Press for Wax
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The inclusion of this vezetable matter in the core and

vestaent .aaterial is to fora minute channels throuwzh wilch zases,
|

rdneraced in the eastinz, can escape. Hithout it a complicated

ay

th
P!
£
14
ti

a4

stea: of vents and risers becomes necessary and tha mould joined

|
€y erucitlie system cannot be used. Sxperiments have nol been

cdrriad out witn plaster and grog mixtures wihilch mizht he found to

beia satlsfactory glternative altiiough 1t would mean that risers

uu+1d itave to he attached to the model and these would all have to

he £illed and cleaded off tie finishad casts. |

‘ iire core Is modelled taking into consideration the chanzes
lét will occur in|proportions vhen the wrar coat is added. lietal
#s are sef into the core before it dries and 1z fired. Because
ere i5 little shtinkage due to the sand and vezetatle matter

L 18 ~ossible to Include a metal armature {n weak areas. hen
té core is fired the wax can be applied. Thls ensures zood

hesion of the iwax to the cora it has been found satisfsctory to

|
ip the core into molten wax. Alternately a shest of vax can be

essed onto the core surface or strips of wax can be pressed around
| Rolds of wax ¢an be tound around the form and then smoothead
Lr it a hot ‘mife. fnother alternative ls Co apply senia-sgelid

x onto the core yith a metal spatula. ‘alchever method or

ca%blnation of wetlhods is used the alm is to bulld up an even

layor of wmx over the core.
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Individual sculptors will find that different shapes of tnives

suit thelr style of morik. Spatulas and knives can be easily wade

froa lengths of mild steel rod by forgin; and £ilins. It is un-
necessary to teaper the tools as they will be constantly in and out
of a2 heat source (F‘!r;\.lra 25), 'Tien the modellins is complete Rich
suggests that the "plece can be polished with a fine sandpaper
mbistenad rith either zasoline or l:urpmt!na."“ Alternatively the
surface could be burnisiied =7ith a smooth stone or metal burnisher.
The nore care that is taken over the surface finish of the war the
easler vill he the cleaning of the cast.

Before investment it is advisable to assess the weizht of
brass to be used in the casting. To do this weish the core before
tie mr is apolied eg. core weight = 000 gms.: the vaxed and sprued
core ic then 'rai?,'u?d = 100 2ms.; the war therefore welghs 200 zms.
The snecific 3ra*f1fy of wax is just under 1.00 and the specific
gravity of Srass ig 3.10. This means for every 1 sramme of wax,
2410 5. of bDrass will be required. [or the example zlven above
tiis ould sean 1520 grames of brass will be requireds It is

|
advisable to add 20% more brass to allow for minor faults sucn as
fins. The total quantity of brass required vould be 1944 grammes.

Anothar nethod suiqable for use when there is no core is to

parcially £ill wich water a calibrated bealer and note the deptii.

4Jack Rich. |The Materials and iethods of Sculpture. OUP,

10?3, De LT/
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Fig. 26 -

Metal Spatulas




! . ! | | ;
The ja» model is then |immersed in the water and the new vater level

161 . o

d water level 1s reached. The brass can then

folloring adaptationg could be made. The crucible and ould should

not |pe joined. The wax uodel should be glven var runners and

ris%ls before dbeing invested (Fizure 27), The warx 1ls lost in the
samé yay ag normal vhilst the brass is beinz meited in an opah
crupible In tie eharFoal fire. These crucibles siould bsa nade uvlth
a ppurin: tip to fagliitate pouring. Several crucibles of metal can

be pielted at the sauje tine. The mould siiould be kept hot until

thd metal is meoltens Prior to scuring the mould should be embedded

in hot sand alonzside the furnace with tha pourinz cup upperwmost.

; ready for pouringz the metal snould be silomed of slag, the
.Iible tiftaed wit] crucible tongs and poured. <hen metal appears
g ton of tihe risers the mould is full. JAny excess metal should
poures into ingot moulds set alongside tue main mould. Jhiche

petlwod of castinz is used the hot mould should ke left to

1 for an hiour or] wore rather than baelng dropped In cold water

i
1
i
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Fig. 27 == Runners and Risers on Invested Wax



|
|
|
| 163

ten .inutes after |beln.g-; poured. This would save the setting up of
tensions and stresses In the brass that could brea the cast. The
investnent should thien be carefully broken off. ‘here possible the
core material could also be scraped out. The now metal filled
runners, rigers and pouring cup saiould be detached from the cast
either by saving or with a cold ciisel and hammer. Any fins and
flashes can also be detached with the cold chisel. Investment thnat

proves difficult to renove should be carefully chipped off in

order not to damaje the surface of the cast. This should be done

in a controlled = er usinz the cold chisel and hammer in the

sm e manner as a chasing tool that is moving over the surface of
the cast rather n hitting at right anzles to it. The surface
can then “e burnished with a steel tool. Tie cast can finally be
polishie? 7ith a proorietary pollsh such as “3Jrasso” applied =1ith

a soft clothi and buffed off with a sheeps<in buff or chamois leather
sltin. Jery narrovy areas can be polisied by “thruming®. This is

done by tureading B nolish soated string throuzh the opening and

then nvllins the string rapidly back and forth.

The use of coarse files and acids should be avolded as they
will spoil the aurkaca of tlie cast. Tie researcner has found that
it tatas as lon tL clean and polish the cast as it does to aa%e the
. and cast it. Fue feels that this part of the worik is as

important as the earlier stages and should not be hurried over.



164 e

i l

Castincs of

4n extremely high standarq can be obtained using

n

his tecinigue Praviding that care ig taken at each stage from the
making of the core

to the final pollsiting, It ig a time consuning

Pfocedure Hut thg
|

lﬂ.lﬂtinf} .

Finished cast si11 be very strong and long




APPENDIX A

TLOST WAX CASTING IN IBADAN™L

Freparation of the Clay Core

Red earth is crushed and sifted to a clean powder and
mixed with water. Horse'’s dung is kneaded Into the mix, one
part to six, f about 25 minutes. The whole is then placed
on a flat stone and beaten with a hammer to ensure an evenly
saturated mass. The dung keeps the mass plastic and prevents
the core cracking as it dries. The mixture, now smooth and
rather wet, ls divided into three or four lumps unich are
laid out in flat cakes on a stone for some minutes to allow
erxcess "rater to evaporate. From one of these ca'tes the
fashionlng of the core commences. When the core is complete,
minus limbs, tnree netal pins -- one through the head, two in
the torso -- are stuck through it to hold it in position inside
the mould. It {s then dried by the fire in readiness for the
wax investment.

Second day: Tng Hax Investment

The wax obtaimed from Shaki, is rolled into thin shcets
(1/07 thick) about 10" by 47, These sheets are then used to
clothe the cores It is not coated liquid.

Third day: Sculpting the Jax Fizure

The wax 1s rolled into a cigar-shaped plur about 5" long,
taperinz at its ends. This is continually heated and %neaded to
ensurce compactnass. A section is cut through the tapering
extremity of thd wax-plug sufficient for a limb, and from this
an arm 1s modelled and appended to the figure in solid form.
Othier members are fashioned successively and appended to the
figure. During [the process the vax ls barely warm, stiff and
malleable. It is at no point hot and liquid as described for
other processes.| The sculpturinz of the figure is controlled
by the ringer-tlps of the craftsman, who occasionally uses a

|
lpenis UllllamL. "Lost Wax Castinz in Ibadan.” Qigeria
LaiV, 1905, pp. 97 -/ 100
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snall '‘mife fok incising detail, keeping this tool continually
wet to prevent it adhering to the wax.
Fourth day:

The origi
fturd, are agai
one=sixti: of t
porousness of
mould to esca
mx investment
an inch thiclk,
addead . The 1
rid of any tr
been left for
Fifth day

al cakes of clay orepared on the first day, now
crushed to a fine powder. pFore horse-dung (about
e total bulk) is added for greater poroslty. Tiis
he clay-mould allous gases formed inside the

« The mould is then carefully built up around the
in two stages. The first forms a coat about half
which is allowed to dry before the next coat is

le is dried in the sun for about three days to get
¢ of water. At the base of the mould a runner has
uring the liquid metal.
aration for the casting

/ horse-shoe shaped metal container, about twenty-two

inches by six inches, 1s packed on the inside with clay, leaving
at the centre a combustion area -- a circle of some seven incies
dianeter. Through the back wall a four inch long tube is fixed
for reeceivingz the nozzle of the bellows. The nozzle of the
bellows is kept an inch or so from the draught hole to ensure the
return draughtjuhich reinflates it after each stroke. Two
crucibles, four or five inches deep, have been made of clay and
stand ready for use in melting the metal. The combustion chamber
15 nov filled mith fuel (charcoal prepared from palm-kernels) and
set alight by a fev live embers. Ihen this is properly alight
the aould is aced in the fire, the area around the pouring hole
belns first inserted. A small amount of the wax investment runs
off, the mould then being gradually placed further into the
flame. The eq’caping wax is recovered in a bowl of water. As the
mould is gradually inserted towards its middle into the flame,
the wax berlns to run more freely. The mould is now hot and
zloving in places. It is handled with a wet raz tept in water.
As the wax boils inside a slzzling sound issues from the mouth of
the mould., Fipally the mould is placed completely in the fire on
end with the pour-hole topmost. Vestigial remains of wax escape
only in drops at a time as the mould is further emptied over the
bowl of tater and replaced in the fire. ihen the wax ceases to
escape altozether the mould is left in the fire for an appreciable
tine == about hour -« during which each area of the mass is
brouzht into tact with the flame long enough to become red hot.
The vhole mass has thus been thoroughly burnt to make sure that
all tihe wax h heen dissipated.

3ixth day: Castin

The mould is separately roasted in a wood fire prepared in

a frazaent of L larze old pottery vessel. For the castinz an
ertra draught-bole is prepared In the front end of the furnace to
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accommodate another bellows. Bits of scrap brass are heated in

the flame and ten Into small squares the size of a postaze stamn.
These are plac in the crucible, and fi11 it. The whole is
covered with coal and placed in the fire and the heat built up

ith the two bellows. nen all is agzlowv a pyramid of fresh fuel
is piled on top, entirely concealing the crucible in the mass of
flane. After half an hou or so a probe shous the contents of the
crucible to be red hot, but covered still with unignited fuel,
the metal not yet being molten. At this stace a fev metal pleces
are throim in to make good the subsidence resulting from the
neltiny process, Jith each addition of fuel the crucible is
turned about and reseated on tne fire. After forty-five minutes
flares from the furnace are rising three feet into the air. At
the end of an nour tne orass is molten. It is thoroughly stirred
with a probe (a'green stick), wiich causes it to subside a further
inch or so below the rim of the crucible. Again it is topped up
with odd scraps of brass, and covered with fresh fuel. ieat
continues to be|built up by the two bellows.
wuinutes. Another probe is made, and the red
hot contents stirred to tip off the residue left floating on the
surface by the burnt out cinders. More topping up, following by
a fres: piling on of fuel. The bellows continue.

One hour twenty-five minutes. The mould has been resting
in a separate fire for about two hours now. A hole is now dug
near to the furnace to receive it in a standing position, pour-
“ole toomost, td receive the metal. Another probe is made into
the crucible, c#gders are tipped off from the surface of the

nolten metal. fuel 1s added. The bellows continue.

Cne hour thirty-five minutes. The mould is nov securely
packes into its hole beslide the furnace, with dry earth. The
crucible is stirred for a last time and removed from the fire,
stirred once morg to tip off the last lmpurities, and the molten
metal noured intop the mould. A residue of burnt cinders remains
at the bottom of the crucible. The mould is left standinz for
ten minutes or sp, after which it i1s cooled by cold water
tiirom over it. It is then turned in a bowl of water for a few
alnutes more, tnrn brolen open.

c

The cast is| cleaned and chased with European tools.




APPENQIX 3B

3RASS [CASTING I NORTH-EAST NIGERIA™L

There vas a crafsman wvho spent several days making the
an':lets. The fiirst tast wvas to make a form the size and shape
of a voman’s anlkle and lower lez. This is done with dirt and
srass leaving a hollow centre. Jhen this is dry the craftsuan
ma'tes a model of the anklet out of beeswvax. The work ls begun
by putting the beeswax out in the sun to get it pliable; or in
case there is no sun, a snall fire is built and the beeswvax is
nlaced near it. The craftsman works it with bis hands until he
is satligfied that it is of the right pliability. A small piece
is broten off and shaped in the hands to about the size of a
lead pencil. It 1s then rolled on a board similar to a iHoslem
riting board, ly much lonzer. The craftsnan keeps rolling
the beegvax back and forth puttinz pressure on it as he rolls,
so that the plede of beesvax keeps getting longer and thinner.
Ten it gets a cgouple of feet long and {s difficult to handle,
it iz cut in half and rolled again. dhen it is of the correct
dlameter it is cgolled around tne dirt form. This process con-
tinues until tihg beeswax model of the anklet is the desired
hei-ht. A vertical opening to slip the anklet on is then made
by cuttiny out strip the lenzth of the model and removing the
beesyayr from this part. Thicker pleces of rollcd booswarx arc
then used to outlince the beoswax alroady applicd to the form.
Mditional piccep of wax of various sizes and shapes are uscd
for dacoration. |'len the beeswax anklet model is completed,
tvo picces of bepswax are fastened to the top of the model to
forn a channel f the molton brass that will be poured into
the mould. After four or five hours of work to make one anklet
model, wvater is poured on the beeswax to cool and harden it.
The mud form remaining above and below the wax anklet model is
also moistened agd roughened so that the mud vhich will be
added later to make the completed form will have a rouzh
surface on vhich [to cling.

l5arald Heher. ’irass Casting in Nortn-East Nigeria.”
Tie ilizerian Field. Vol. XXIX, No. 1, Jan., 1234, pp. 20-27.
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Rad clay and donkey dunz are mixed tozether to make the
outside of the mould. The red clay ls obtalned from termite
moulls and pounded into a porder. Doakey dung, wiiich has been
outside and has preathered, is gathered and pounded in a mortar.
It iz then put in a basket or calabash and shaken baclt and forth
until the large pleces come to the top. The larse pleces are
then reamoved and the small powdery substance wiich is left is
mized with the dlay and wvater to form a mud. This is very care-
the bescwax making sure that 1t zets into every
crac’s of tne designe A large amount of the mixture is then
taken; and a rectangular piece of the mud about a foot long,
four incies vide; and a half inch thic is wrapped around the
uppar half of the model and worked into the thin layer of mud
that nad just been applied to the wax. A second similar piece is
tien made to cover the the other half, and the mould is formed to
its final shape.| A funnel is then made at the top with the same
mud, and the mould is put into the house to dry slowly for two
or three days to|avoid excess cracking.

As soon as the mould is dry a fire is built and the mould
is placed near it so that the wax inside will melt. ‘Mhen the
max bezins to melt, it seeps through some cracks in the mud.

As Ehe cracks become visible a thin mixture of clay and dung is
vor'taed into them fhen no wmore cracks appear, the mould is held
over the fire with a pair of tongs to get It hotter; and any

ladditional cracks that appear are closed., The mould is then set

in the hot coals, and after a short time the mould is inverted
and the liquid max is poured out of the mould into a dish of
water. The mould is then replaced in the hot coals for a few
minutes until th¢ smoke starts couainz out of the funnel. This is
a sisn that the vax is completely gone and the mould is set aside
to cool. After the mould becomes cool, a thin mixture of mud is
azain rubbasd ovey it to cover up any remaining cracks.

The brass -+ uvhich often consists of old shell casings, old
ove parts and old bearings -- is then prepared.
They are put In ghe fire to make them more pliable after which
they are taken oyt and beaten into compact pleces.

The brass i3 put into a small clay pot which has the same
diameter as the mouth of the funnel, beins about four inches in
diameter and abodt two inches deep. The mould is Inverted upon
the dish full of |brass, and the funnel part of the mould and the
dish are completdly covered with a layer of mud about half an
inch Ehick: thuq, becoming or resembling a large ball on top of
the already completed mould.

The furnace lused for brass casting 1s about two feet tall and
'elr;hteen inches diametcr. The =rall of the furnace is about
tuo and one-nalf [inches thick at the top, but gets thinner towvards



| ' i

the bottom. The
a small hole abo
the furnace from
Oharcoal is
is started. Som
of the furnace.
wood ls carefull
is covared with
puniped until the
with much smoke
minvtes vhen the
to test tha text
too mich smoke,
that the right ¢t
nutaned ith alt
as hot a8 possib)
L0y thaey are:
bottor. “hen t
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pottom of the furnace 1s rounded, and there is
pt tio inches in dlameter to let the alr into

the bellows outslde,.

placed in the bottom of the furnace and the fire
tiard wood 1s then placed around the inside edze
The moulds are placed in thie centre, and other

y arranged arcund thems. The top of the furnace
pld bro%ken pleces of pots, and tita bellows are
mood catches fire. The furnace is then left
coniing out of 1t. After twenty or thirty

smoikke dies dowm, the bhellows are agaln pumped
ure of the remaining wood. [f the wood makes

1t is left until the craftsman has the feelino
ima has come to zo ahead. The bellows are then
the energy that one can afford, to get the furnace
le. The pieces are inspected occaslonally te ses
s the entire mould zets red hot from Cop to
craftsnan Is satisfied that tile moulds are hot

enouzil, he removies the broken pleces of pots from the top and
lifte out thae maulds with tongs, turnlng them upside dowmn

fmmad Lately so
The moulds are

at the molten brass willl run to the cavities.
en placed azalnst the wall to cool.

ALl during this time he keeps dipping his hands in a pot

of mater becaus
furnace.

of the lntense heat wvihich comaes out of the

Jhen the moulds are cool, a small hawier is used to

moc’; off the mould and a file is used to sever any brass that

mizht be left on
: Tiie anklet
nony liags been p

Ho one knot
‘do 7@ o when
te far off, as o
amonz these triy

top of the anklet.

are then ready for use after tiie proper cerg=
formad.

9 vhaen the first such an'tlet vas cast. Neither
the last one will be cast, but the time may not
ormerclal jewellery is fast taking its place

@850 ’ ;




APPEIDIX C

YHOW |BENTH FIGURES ARE MADEW]

| ‘The neizhboriing Hausa people of northern Higeria glve this
oral account of thie technique.’

In the name of Allah the Compassionate, the herciful. This
account will show how the [Banln] figures are made. This work is
one to cause wonder. Now this kind of work is done with clay,
and wax, and red metal [copper! and solder zinc and lead, and
flre. The first ing to be done if one of the figures is to be
made, is to get clay and vork it most thoroughly, and get the
little stones which are in it worked out. It is well worked in
the hands. Next the shape of the top of the head is constructed
|Efro] tie clay, then the jaws on the sane piece as the top
of the head. Then the nose is shaped, and the eyes and lips made.
Then a certain stick wvhich has been shaped like a nife is put
[azainst] the model and it is smoothed with this ...; then it is
set in the sun to gry. Next wax is melted and poured over it --
then it is zone over with the knife. ‘lien it has been well done,
then a fire is kingdled, Jand] a knife put in the fire. shen It is
sli~itly warm it is taken up and pressed over the wax in order
that it may adhere well. ... ‘“hen he has finished ... he taes
up and land] covers the whole head with it leaving only a suall
heole. He putg it In the sun to dry.

+ss Ihe way the metal is poured in is as @ollo'.rs:] » hen the
fire has been brought it 1s poured into the melting furnace, fand)
the sellovs are set to work [and| the fire blown [and] ciarcoal
noured in. Then the model is lifted fgna placed on the fire.
Jater is poured into a pot or cup. ihen the model has become
lieated then the wax inside melts. 'Then it is taken up, the tongs,
or soua ta‘m) a stick, are placed across the pot ... and the
fizure put on top, land the wax keeps droppinz out. And it is
held so till all tie wax has melted and drop into the water.
Tnen a ;jreat quantity of charcoal is poured [into the furnace).
The fi7ure ..e is get in the fire. Bars of metal are continually
bains cut with a h er: many pleces are broken up in this vay,

IR, S. Rattray. usa Folklore Customs, and Proverbs. OUP,
m\dm’ 1'-‘13. DPe 234- 3.
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tand-_] put in tHe smelting pot. Then they scrape out a hole in
the charcoal and put the smelting pot in, replace the charcoal
azain, and covEre ... They ‘tseep blowing the bellows, and this
clay luwap is turned till red hot. dhen the metal has melted,
then the figurd is taken up, a hole is dug ﬁhuﬁ it is placed In
it so that it ils firmly set. The hole left in the clay is
cleare? out and the melted metal poured in. If it is filled,
that is well; |If not, more is added to fill it. If full than
Ctlm -.ror'.'cj is finlsied. Next it 1s set aside to cool, (the outside
coverinz of clay| is broken off. Then you see a beautiful fizure.
Tiat is it. The work of Ali is completed.

i

MNotes from an| article by Prof. idenry Belfour. Journal of the
1 Institute, Vol. XI, 1910;2

“"The core is hollow, with a view no doubt of ziving it an equal

thiciness 7ith that|of tChe outer casting mould so as to admit of a

uniform rate of heating and cooling throughout the mass.”

2I01d| Pe 3124
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