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Roasting.

tothe the Stamps the stamped ore is taken in small ore-cam
teros.sing furnaces, which are double.bedded ini design,

cOe heai.th being buit immediately above the other. This
tyPe Of furnace has proved, after varions trials, to be that boat
'l'tde f or the treatment of the Belivian silver ores, and ilaatated te have been found the most econemical ai regarde con-

eumptj0 u Of fuel, and to give the loast trouble in labour.
'kt the ltalichaca mines these furnacos ccst about 11OOtach, ad are capable of roasting froin 2 to 2J tons of ore in

twentY-four heurs, the quantity and coit of the fuel consumed
ben 4followa
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tWelva heusten te twe furnaces, and earna 3s. per shift cf
,3rebably neO revolving niechanical furuace Ia suited te the

--- aLla cf these ores, as the eperation requires te be carsfully
the iritelligontly watched ; for it is esseatial te the succes cf
44dMacke preces that the ores should not be completely or
u~lte rOasted, iamuch as certain malts prejudicial te the.

ho ti. PrePer working cf the. preose are liable te be formed
te %~esting be too protracted. These salts are maialy due

wbh8Presence cf antimeny, zinc, lead, and arsenic, ail cf
ie. ire unfîveurable te amalgamation.malt O res are roasted with 8 Per cent. cf sale, or 400 lb., cf

2 o the eh e cf 2J tons cf ors ; the malts cost 70 cents or
chio2d. per joob.Se roasted the ores are ouly partially

Ouleq~ ied, aud their complets chiorinisation is effected sub-
'tr,' antly, during the procees cf amalgamnation ; the chîcrides

et}h fOrmed progresaively as required, and la fact it would
11Q Obv - P1pear that the success cf the proceai virtually coasiats
oes~ iug th ormation cf injurions sait.. Ail the suiphide

af ]Bol- via contain sufficieut copper te fort the quaatity
orc oe U8hîcride requisite for the first stages cf roasting, laa4rte r1euder the silver contained la the ore thoroughly

nliabîe te susequeat amalgamation.

la 1or4 he f Amalgamating.
r ~ urnaces the roaited ore i. takea lu ore-cars te

Lacîmý 5r or bine situated immnediately behind the grinding
rir . tina vats, locaily kaowu as '"tines," inte which

laituf la rua fronta the bin tbreugh a shoot fitted with a regu-
sUi lds. The tinai or amalgamating vats ceustitute the

if sut foîture cf the Fraucke proceus; they are larg
d it S eh,8owan Fige. 1 sud 2, page 360, front 6 Wo 10

tas f e t ad5 feet deep, capacicuqi enough te treat about
ue. 1ri~ orn at tinte. Bach vat la vory stroagly constructed,

d with thick iroa hoope. At the bottom it la fitted
ilterv Pr Plates about 3 luches thick, C lu Fig. 1 ; and at
%ei 0s r roud the sides cf the vat are flxed copper plates P,
face%, i -' 198. 8 and 4,teaïe 36t, with nib. ou their inuer
thoron 18g tîY ludied te tqliorizontal, for promoting s MOre

the grois M141iia 1t i. censidered essential te the muccess cf
bil batt the bottont plates should proeute a dlem rab-

00,ýihu fce cf il least 10 square feet.
ICIohre. th vat an' d werkiug ou the tei pof the copper plates~tedl& ea,~cPs stirrer or tuiler M, Fige. 1 and 2,u Rillute I) the shaft S at the rate cf 45 revolutionsP.11 pr, *At Rancacathis stirrer hmi beeu made *ith

itie t ectngraial arma AA, F'ig,3. 1 sud 2 ; but at Guida-
11< b 01to> c f oue @lugie beill.haped pime B, Fige. 8
~dersidthti any arma, but with alab-hike arme fixed on its

fý1are ~ sud this latter is ciaimed te ho the most effective.
cî11 0r " be lifted or depressed lu the vat at wiil by

it . Worma sud ecrew W at the top cf the driving ehaft,

riecte goaiting cf the stimrr mhaft le rsvolved by shafting

2* tlaed at 'inter, sud 6 lue. broad. The driviungu
tua ip"e -ed cf the building. Bach vat requires rn

tOit cf iu ethe r word. an expeudituro f eue HP. por
ritI- Ottout cf the vat and ln front cf it a largo woodeii

emaller vat V, Figs. 1 and 2. Directly above this laut vat
there le is a water.hose H1, supplied with a flexible spout,
through which a streng stream of water is directed upon the
amalgani as it issues from the grinding vat ini ordor to waah
off eaip~is

The following i. the mode of working usually omployed. The
grinding vat or tina is flrst oharged to about ono.fifth of its
depth with wator and front6 to 7cwts, of common malt. The
amount of malt required in tho prome depends naturally on
the character of the ors to b. treated, au ascertained by actuel
experiment, and averages from 150 to 300 lb.. per ton of ore.
Into this brimse a jet of steam la then directed, and the stirrer
i. @et to work for about half an hour, until the liquid i. ln a
thoroughly boiling condition, li which atate it must be kopt
until the end of t h e procesa.

As soon as the liquid roaches boiling point, the mtampodand
roaited ore is rua into the vat, and at the end of another b.alf.
hour about 1 cwt. of mercury is added, furthor quantities boing
added as reqiiired at diflerent stages of the process. The stir.
ring is kept up continueusly for 8 to 12 hours, according to the
character and richness of the ores. At the end of titis tinte the
amalgamn is run out through the stop.oock at bottont of the vat,
is washed, and is put into hydaulic presses, by means of which
the mercury i. squeezed out, leaving behind a thick pulpy
maso, cornposed mainly of milver, and locally termed a "pina,"
from its rosembling in' shape the' cone of a pine.tree. Thpse
idpini sb ore thon carofully weighed and put into a subliming
furnace,.Figs. 5 and 6, page 3q4, in order te drive off the rest
of the mercury, the silver beiag subsequently rua into bars.
About four ounces of mercury are lest for every pound of lver
made.

The actual quantities of mercury to be added in ths grindiug
vat, and the tintes of Nt. addition, are based eutirely on prac-
tical exporience of the procmu. With ore assaying 150 to 175
ounces of silver to the ton, 75 Iba. of mercury are put in at the
commencement, another 75 lbo. at intervals during the middle
of the process, and finally a third lot of 75 lb.. shortly beforo
the termination. Whsn treating '<pacos"or earthy chloridem
of silver, assaying only 20 te 30 ounces of milvor to the ton,

mercur in instalments of 38 lbs. to 2J tons of orn at three
different stages of the procmu ai just described.

The rationale of the proceai therefore appears to b. that the
chlorinisation of the ores is only îpartially effected durinq thé
roaiting, se ai to prevent the formation ofiujurious malts, and
in ocompleted lu the vats, in which the chloride of copper i
formed progressively ai required, by the graduaI griudiug away
of the copper by friction betweeu the bottom copper plates and
the stirrer ; sud this chioride subssqueutly beconuug iucor-
porated with the boiliug brins is coaidered te quiokren the
action of the merciiry upon the. silver.

Sublimisg.

The. sublirnlng furnace, shown in Figi. ô and 6, page 864, is
a plain cylindrical chamber A, about 4 ft . diameter inside and
4J ft. high, lined with flre-briek, in ths centre cf which la
ftxed the upright cait.irou cylinder or bell B cf 1 ft, diameter,
closed at top and open at bottont. The furnace top la cloied
by a cait-iron lid, which i lifted off for charginf ths fuel.
Round the top cf the furnace lsa it.er cf radial eut et holes for,
the fuel snmoks te escape tb.rough .; and round the bottomn i a
correiponding tier cf inlet air-holes, through which the fuel in
ccntiuelly rabbled with polos by hand. The. fuel used ia
Ilama dung, costing 80 cents or 2s. 6d. per 250 lbo..; it makes
a very excellent fuel for umslting purposes, smouldlering and
maintalning steadily tho low hmat required for eubliming the.
morcury front the amalgamn. Beneatfl the furnace ii A vanit

cotiiga wrought.iron wator-tank W, into which theope
mouth cf the bell B projects dowiiward and ia sub'nsrged b. 0w
the water. For charging the bail, the water.tank in placedOz'
a trolly ; and stsudiag upright on a stool inside the. tank i.

placsýd the pina, or conical Maus of milver ammigain, which i
held together by b.ing built up on the oore.bar C fltted wlth

a merie cf horizontal dis. Trhe trolly la thon put inte the
vault, and the water.tank c.ntaininq tho>ni hiftdb
ucrew-jacks, se ai te raie the pina into J.e bell, i whign
position the. tank in thon suQported b y a crcus-beant. The
sublimed mercury le cendense and colleoted ini the water;
and on the complotion cf the Promui the tank la lowerod, and
the epeap or porous bons of &ilver in withdrawn from the. b.ll.
The. subliminq furnaces are ranged in a row, aud communicats
by linos of rails wlth the weigh ho09114
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