
158 THE CANADIAN MINING REYIEW.

ore used is a siliceous heinatite occurring in shale. It
is roasted, and t hen pulverised in a wooden mortar.
The pouinded ore is then wnshed by vonen. A hole
is (ug in the ground about 2 feet dCep and filled witl
water. In tits a woman stands, and washes fite ore
in a tray about 18 inches in diameter. Tt, is then
subjected to a further and more careful washiing by
a second wonan, seated on Uic ground near by. The
ore is then coiveyed to fte furnace in a smielting shed.
of whieh there are eleven i the village. E:aeh sied
is about 25 feet long and 16 feet wide, with a doorway
at each end. The walls are built of clay, and are
fron 4 to 6 feet high. They are not carried up to the
roof, but a space is left. al round for light and vent-
tilation. Fron tle grounud to the ridge of the roof
the height is 25 feet. T(he furnace is in tie centre
of the shed. it is buit of clay, and occupies a cireular
space 7 feet iii diamneter. Ifs height is 3 feet 9 ilehes.
Opposite one of fle doorways, a depression in fle
floor gives access to the furnace. The doie of the
furntace is bound round by a rope of twisted vines.
hi the centre of the bottoi of the furnace is an aperture
3 inches in diaicter which commtaunîticates with a short
tunnel below flic floor of the shed, to whieh aecess is
obtained by a pit inside the. shed. The shed also con-
tains a small kiln for firing the eartieivare ttuyeres,
antd ait ore-bin; both being made of clay. The pro-
cess of smnelting occupies 36 hours; draugit being
supplied by nîine pairs of eartienvare pipes. 'Tiese
are onily rudely shapted by hand around a stick, and
but partly baked. The average diancter of each
pipe is 1.4 incles. Selected slag froin eaci successive
sitelting is îused as flux. It is ru off by opening the
orifice in the bottoi of the furnace. For renoving
fle blooin, the clay seals over the six apertures are
broken up, the earthenware pipes renoved and thrown
anside, and the doorway of tie furnace openued. The
contents of live charcoal are raked out, and the 70-lb.
bloom removed in a redl-hot state by a 100) of green
creeper. Subsequently it is broken up, with the aid
of a stonte, into coiventient sizes, and sold to smîifths.
The ietal produced in this way is a natural forged
steel, whiclh by reheatinig by the native snith is broulght
dowin to a tool steel with i per cent. of carbon. It is
ditiult. to reailize that in a part of the w'orid which
is within twenty davs of the great Europeant ittantu-
factcuriig centres, the sineltiniig iethodls practised by
the carlicst ironworkers can still be seei ini operation.

Froi western Asia and Egypt civilisation camtte to
Greece. Cyprus and Crete were the oldest, Pieniciat
settlemtîentts; antd thtese isulIds were the sfarting-
points of Greek mnetallurgy. Helphoestus (V ulcan)
was, according to tradition, ftle first to work ini irot;
and he is oftent represented forging the bolts of Zeus.
References to "iroi wrought ,with mucli toil" are
frequent in the pocns of Homner (n.c. 880). Hard-
ening steel by quenching is adopted as asimuile in the
description of the blinding of Polyphlemtuts (0Od. ix.
391). Iron is referred to as a treasure, and a bloom
of iron is the valuable prize offered by Achilles at
gaines (lb. xxiii. 826). Evidently a considerable
degree of skill in working iron had been attained. But
the ieroes used copper or bronze; netallurgy and
mntitg beiug still in Ploenician hands. The silver
inities at Laturiumt, in Attica, were even then being
worked with slave labour by the 1iœtniciains. Att
iron knife and an iron dagger were found by Schliemann
in, is excavatiots on Lite site of Trov. The oldest
inities worked by the Greeks were the iron mines of
Euboea (Chalcis). Fromt the earliest times the Spartans
wore iroui rings, and uised iron bars as currecty-a
practice tat was not abandonîed until n.c. 320.

Littie is kiowni of the ncthods of iroi smlelting used
by the Greeks, as the mttettllurgieail treatises writtent
by Aristotie (n.c. 384-322), and lis pupil Tieo)irastuis
(.c. 372-287), iave not beet preserved. Somtewlat
obscure passages in the latter author's book oi stones
indicate ftat flic Greeks were acquainted witih the

ooking oa coal, witih tue ise of coal, in iron smteltiig.
and with the t.iuing of iroit. Aristarchus, however,
in hlie second century I.c., says definitely tiat ir-onî
cannot be mtelted or cast. Although writ.ten records
aire sparse, te numitterous sculptures and painted vases
that have been preserved throw some ligit ait the
metallurgicail methods of the antcient Greeks.

1>assinig oit to Italy and lie Ronanls, we find that
tmining and mnetallurgy were early practised by the
Et.ruscans. Copper and iron were iniîted in tlieir own
land, notably lit Elba and in tlie 'luscat hills. Dio-
dortis Sieulus (a contemtporary of Juliuis Ciesar) and
Aristofle refer to the great antiquity of fite Elba iron
mines, which were originally started to work a copper
vein. Amiong the Romans iron appears to have bect
used et-lier than bronze. One of the oldest. eustois
of the Romans was to wear iron rings oi the right
land. Even Lte statues of Lte kings Nuimîta Poipiliuîs
adt( Servius Tullius bear these rings. Pliny (A.n.
23-79) refers at length to the eustoni (xxxiii. 4, 5, 6).
li the early days of Roie there was little scope for
mnetallurgy; but with the Puntie wars, eulininating in
tie sack of Carthage, the fouitdation of the world's
empire of Romie began. All the inities in Europe
gradually feil into the iands of the Roian State,
and were worked by slaves. 'Plie details of metaliir-
giali practice stpplied us by Latin authors are as
sparse as those of the Greeks. Most information is
supplied by Pliny's Natural History. Ironi he des-
cribes a, the best and at the saune tine the worst hel)
to mati, and, as the metal of foolhardiness, better
suited than gold for war and murder. He gives
interestiig details of the mauifacture of iron. He
notes tiat the differences in iron are remasrkable, and
that oit smtelting lte ore the iron becoines liquid like
vater (" mtirtimque cui excoquatur vena aquae modo

14luari fereum). e describes the Bilbao iron-ore
deposits, and refers to the inedicinal value of iron.
Next to the Elba iron, the Styrian (Noricum) iron is
mnentionîed by iiii as the mnost celebrated at titis epoci.

The woiderfui mîechanical skill of the Greeks and
Romans is well shown in the works of Vitriuvius (nî.c.
46) and of Hero of Alexatdria (un.c. 285-222). The
water level of Vitrttvius is a surveying instrument of
gret accuracy; and the autonatie coin-in-tlhe-slot
machine and the toy stean turbine of Hero of Alex-
andria suggest how rapid iniglit have been tecinical
progress lad not thirst for conquest on the one hand,
and envy and revenge oi the other, given rise a tvars
antd mssacres tiat caused the inventions and pro-
gress made to be swept away and ignored for five
'hundred years.

It is difficult to realise the mass of artistie treasures
that were destroyed when the Asiatie barbariant
Huns burst across the Volga in the year 374 A.n.
Manufactories were also destroyed. The iroi trade
suffered; but iron weapons vere needed. and the pri-
mtitive furnaces in the forests remained untouched.
Tiere arc no written records of these furnaces of
prelistorie time; and ail we have to guide tus arc the
arch:ological discoveries whici year by year add to
our knowledge of the inetallurgical practice of the
aucient inhabitants of Europe.

Numerous iron objects of preiistorie date have
been found in northtert Europe, where iron was un-
doubtedly the first inetal to be used. Iron weapons,


