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tpe of 1 being built immediately above the other. This

Suiteq fm‘n&ce has proved, after various trials, to be that best

Bateq ¢ 01"1 the treatment of the Bolivian silver ores, and is

sumpt; © have been found the most economical as regards con-
o of fuel, and to give the least trouble in laboar.

tach, 3 :dHuanchm mines these furnaces cost about 2100

t"enty. fouam capable of roasting from 2 to 2} tons of ore in

. r hon 3
bems s folluwgr;s’..the quantity and cost of the fuel consumed

Tol Bolivian Dollars at 3s. 1d.
Ya;,:: kind of shrub), 3owts. at 80 ots. . . 180
Torh, (& reginous moss), 4 owts. at 80 ots. . 320

8 (tarh), 10 owts. at 40 ots. 400

9°00 say 28s¢.

One

twelm“ an attend to two furnaces, and earns 3s. per shift of
P ve houm.

M:‘?:abl Do revolving mechanical furnace is suited to the

and intge ﬁ’ these ores, as the operation requires to be carefally

the Frg, 1gently watched ; for it is essential to the success of

“ Qg dﬂ" © process that the ores should not be completely or

“ltimatg Toasted, inasmuch as certain salts pre{'udicial to the
the po,br Per Working of the process are liable to be formed

t the ©asting be too protracted. These salts are mainly due

Which apl’eunce of antimony, zine, lead, and arsenic, all of

. 01'0 unfavourable to amalgamation.
nalt g, :1.;2 &re roasted with 8 per cent. of sale, or 400 lbs, of

cha; .
?lilffi'nl’“ o (}s) :f 2% tons of ore ; the salts cost 70 cents or

Bolivian Dollars . . .

80 roasted the ores are only partially

llentllae &an_d their complete chlorinisation is effected sub-
re thusyf’o, uring the process of amalgamation ; the chlorides

o med progressively as required, and in fact it would

iy obi,ti:gpe" that the success of the process virtually consists

Oreg i, g8 the formation of injurious salts. ~All the sulphide

of c“l’rono 1¥V1a contain sufficient copper to form the quantity

Otder 4, rs chloride l'eqluisite for the first stages of roasting, in

lmenableender the silver contained in the ore thoroughly
to subsequent amalgamation.

Amalgamating,

Fro
Lay ell:,the furnaces the roasted ore is taken in ore-cars to
i .ma{'é):rs or bins situated immediately behind the grinding
l:le_ Ore g n‘l“‘tmg vats, locally known as ‘‘tinas,” into which

tlng slide 1 from the bin through a shoot fitted with a regu-
Pl‘omment f e tinas or amalgamating vats constitute the
:’Wien N ature of the Francke process; they are large
%et Qigm o’ S00wn in Figs, 1 and 2, page 360, from 6 to 10

ﬁi ns 0: O:ea::-,d 5tfeet deep, capacioug enough to treat about
ati

®ing by . me. Each vat is very strongly constructed,
Fith ;‘e’f ‘l’lth thick iron hoops. At the bottom it is fitted
Intep, Plates abont 3 inches thick, C in PFig. 1; and at

!‘;“g.fi the sides of the vat are fixed copper plates P,

2068, gl 1 igs. 8 and 4, page 361, with ribs on their inner

tho g;gh'ilx! Inclined to tgeiorizontal, for promoting a more

Ocesy th‘;lg- It is considered essential to the success of

Srface ft the bottom plates should present a clear rub-
¢ \Vithiy tho at least 10 square feet.

NG therg 1y 5 "2t and working on the tos) of the copper plates

Tov 1“ copper stirrer or muller M, Figs. 1 and 2,

* Miyype O, 0 Y the shaft § at the rate of 45 revolations

p luanchaca this stirrer has been made with

W ‘lt is ial arms AA, Figs. 1 and 2 ; but at Guada-

oy e,

T, P0iscting raq
Co] A . .

u der},i'({f,tf‘“m of one single bell-shaped piece B, Figs. 8

Th ang o, 2rms, but with slab-like arms fixed on its
e Stirvey can this latter is claimed to be the most effective.
F::n; of & woryy A lifted or depressed in the vat at will by

The'y, nd screw W at the top of the driving shaft,
8 Ve .

;to WRecteq Lf:‘nng of the stirrer shaft is revolved by shafting

o Rd 1y g 4 Pulloy wheels and belting, the wheels being 3

g"aced g dinmeter, and 6 ins. broad. The driving engine

ont" SHP, ® ond of the building, Each vat requires from

A°f ore 4. °F 10 other words an expenditure-of one HP. per
ot t the b .

tr:taced

B-coc 1 2Om of the vat and in f i

[ is ront of it a large wooden

fFat the of %,ted’ through which the liquid amalgagxe is drawn
® Process into another shallow-bottomed and
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P Roasting. sgmller vat V, Figs. 1 mﬁi 2. I;ir?ictlx lt;boveﬁ thisl last vat
Tom the gtg; h ; ; . there is is a water-hose H, supplied with a flexible spout,
t ) 8tamps the stamped ore is taken in small ore-cars o il
o‘;:lﬁ::ta}.;tmg furnaces, wbigfx are double-bedded iu design, through which a strong stream of water is directed upon the

amal?xm as it issues from the grinding vat in order to wash
off all impurities.

The following is the mode of working usually employed. The
ﬁrinding vat or tina is first charged to about one-fifth of its

epth with water and from 8 to 7 cwts, of common salt. The
amount of salt required in the process depends naturally on
the character of the ore to be treated, as ascertained by actual
experiment, and averages from 150 to 300 lbs. per ton of ore.
Into this brine a jet of steam is then directed, and the stirrer
is set to work for about half an hour, until the liquid is in a
thoroughly boiling condition, in which state it must be kept
until the end of the process.

As soon as the liquid reaches boiling point, the stamped and

roasted ore is run into the vat, and at the end of another half-
hour about 1 cwt. of mercury is added, farther quantities being
added as required at different stages of the process. The stir-
ring is kept up continuously for 8 to 12 hours, according to the
character and richuess of the ores. At the end of this time the
amalgam is run out through the stop-cock at bottom of the vat,
is washed, and is putinto hydraulic presses, by means of which
the mercury is squeezed out, leaving behind a thick pulpy
mass, composed mainly of silver, and Iocally termed a ‘‘pina,”
from its resembling in shape the'cone of a pine-tree. These
“‘pinas” are then carefully weighed and put into & subliming
furnace, Figs. 5 and 6, page 384, in order to drive off the rest
of the mercury, the silver being subsequently ran into bars.
Al:iut four ounces of mercury are lost for every pound of silver
made.
The actual quantities of mercury to be added in the grinding
vat, and the times of“its addition, are based entirely on prac-
tical experience of the process. With ore assaying 150 to 175
ounces of silver to the ton, 75 lbs. of mercury are put in at the
commencement, another 75 1bs. at intervals during the middle
of the process, and finally a third lot of 75 lbs, shortly before
the termination. When treating *‘ pacos” or earthy chlorides
of silver, assaying only 20 to 30 ounces of silver to the tonm,
mercury in instalments of 36 lbs. to 2} tons of ore at three
different stages of the process as just described.

The rationale of the process therefore appears to be that the
chlorinisation of the ores is only partially effected during the
roasting, so as to prevent the formation of injurious salts, and
is completed in the vats, in which the chloride of copper is
formed progressively as required, by the gradual grinding away
of the copper by friction between the bottem copper plates and
the stirrer ; aund this chloride subsequently becoming incor-
porated with the boiling brine is considered to quicken the
action of the mercury upon the silver. '

Subliming.

The subliming furnace, shown in Fifs. 5 and 6, page 864, is
s plain oylindrical chumber A, about 4 ft. diameter inside and
4} ft, high, lined with fire-brick, in the centre of which is
fixed the upright cast-iron cylinder or bell B of 1ft, Qnmetor,
closed st top and open at bottom. The farnace top is closed
by & cast-iron lid, which is lifted off for charging the fael.
Round the top of the farnace is a t.er of radial outlet holes for -
the fuel smoke to escape through ; and round the bottom is &
corresponding tier of inlet air-holes, through which the fuel is
continually rabbled with poles by hand. The fuel used is
llama dung, costing 80 cents or 2s. 6d. per 250 lbs. ; it makes
a very excellent fuel for smelting purposes, smouldering snd
mainiaining sieadily the low heat required for subliming the
mercury from the amalgam. Beneath the farnace is & vault
containing a wrought-iron water-tank W, into which the b(;i)en
mouth of the bell B projects downward and is submerged below
the water. For charging the bell, the water-tank in placed on
a trolly; and standing upright on s stool inside the tank is

laced the pina, or conical mass of silver amalgam, which is

eld together by being built up on the core-bar C fitted with
a series of horizontal discs. The trolly is then put into the
vault, and the water-tank containing the t{m is lifted t;i
screw-jacks, s0 as to raise the pina into the bell, in 'h’l“ho
position the tank is then supported by a cross-beam. The
sublimed mercury is coendensed and collected in the water ;
and on the completion of the process the tank is lowered, snd
the spongy or porous bone of silver is withdrawn from the bell.
The subliming farnaces are ranged in a row, and commenicate
by lines of rails with the weigh house.




