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There is a battery of three egg-end boilers, which 
furnish motive power for washer and brick yard. 
Both fire-brick and common brick are made here.

There is also a large coal hunker having a capacity 
of four thousand tons, in which the coal is stored 
during the absence of shipping.

C ity of Cumberland.—It is the residential town for 
th ■ mi l rs and others engaged in and about the 
tu nes, having a population of twenty-five hundred. 
Its situa'ion is admirable, being on rather high 
g ou id. having a gentle slope to the south anil east. 
A splendid system of water works supplies the town 
with water- It is taken from Hamilton Lake, situated 
about three miles from the town, at an elevation of 
about 500 feet above the city, giving over 200 pounds 
pressure per square inch.

A private company is now engaged installing an 
electri .- lighting and telephone system.

THE LITHARGE PROCESS OF ASSAYING 
COPPERHEARING ORES AND PRODUCTS 
AND THE METHOD OF CALCULATING 

CHARGES*

By Walter G. Perkins, Grand Forks, B. C.

IN the assay of copper-bearing material for gold 
and silver, the elimination of copper before the 
final cupcllation is of course essential, because 

any copper left in the lead-button will carry gold in­
to the cupel ; and a method which wi 1 effectively re­
move the copper with the smallest amount of mani­
pulation is desirable. The scorification method ii 
often rendered long and tedious by the necessity of 
repeatedly re-scorifying the button—to sav nothing 
of the risk of losing Au-Ag thereby incurred. An 
ore carrying, for instance, 10 per cent, of copper and 
only o. 1 or 0.2 oz. gold per ton, cannot be scorified 
with accurate results, because so many portions 
would have to be taken in order to get enough gold 
for weighing. ( hi the other hand, the crucible meth­
od. with potassic nitrate and nails, would not do a; 
all in such a case, because all the copper would be re­
duced by the nails, and (if the charge were 0.5 A.T.) 
this would defeat cupcllation, by causing cupel-ab­
sorption of gold.

In matte-assavs, more concentrated value per­
mits the determ.nation of gold from smaller portions 
and thus diminishes the difficulty experienced with 
ores.

The method here described has been severely test­
ed. during use for more than a year, and has never 
failed hitherto, in the assay of any ore or product to 
which it has been applied.

It is not proposed as perfect for every variety of 
ore or matte—probably no method would be that : 
but it is believed that, intelligently used, with the 
modifications dictated by practice, it will give better 
results, with less expenditure of time and labor, 
than anv other known to the writer 

This method is based on the fact that PhO can he 
mi used in a crucible, together with the subsidiary 
fluxes, such as Na2. C03, K2CO3, Si()2KN( >3, and 
flour, as to give, in the determination of gold and s'l-

* I1'min a paper read before the American Institute of Mining
Engineers.

ver ultimate results, at least equal, and in most cases 
superior, in accuracy to those of scorification. If 
the analysis of the ore be approximately known, the 
charge can be so calculated as to give for all ores and 
mattes a uniform slag, and a clean lead-button con­
tain ng only small quantities of copper or other inter­
fering elements, thus doing away with the tedious 
operat.ons and repeated manipulations of the scor- 
i tea i n-method.

According to experiments in control-assays of 
ores ami mattes, the slag that gives the best results is 
one of which the section, shown by breaking the cone- 
after cooling, exhibits a silicate 01 lead, copper and 
iron on the outside edge, gradually passing to crys­
talline litharge towards the centre. At the proper 
temperature this slag pours very fluid, without in­
cluding small shots of lead, and gives a clean, bright 
button with little or no slag adhering to it.

The temperature of the furnace must be carefully 
regu'ated, if the ra'cu'ated flux is to do its work pro- 
p -r'y. There is danger in both directions, above anil 
below the proper point. If the furnace be too cold, 
the slag will be wholly crystalline and will not pour 
well ; and probably some small shots of lead, not col­
lected with the button, will remain in the crucible. 
On the other hand, if the furnace be too hot, th • 
charge will take up silica from the crucible, leaving it 
n cavit és in which lead may be deposited, and over­

looked. Excessive temperature, moreover, in­
creases loss by volatilization.

The best results have be-n secured hv start iv; 
with the muffle fa'rlv red. and a rising fire, which 
should in 30 minutes increase the color of the muffle 
to bright-red. with the charge all reduced and fusing 
quietly. The furnace ii held at this heat for to min­
utes, and then the charge is poured. The danger 
of boiling over is eliminated by the fact that the bulk 
of the charge is lead oxide, without excess of silica 
or potassic nitrate to bring about any violent action. 
Such action is invariably encountered in using the 
nails or nitrate method, where the fluxes are not well 
balanced, and everything is added or left out. on the 
cut-and-trv-again principle.

CALCULATIONS OF CHARGES.

In order to calculate the proportion of ore and 
flux, the analysis of the ore must be known as 
regards Cu, SiÛ2, Fe and S. The reducing-effect of 
the sulphur and the oxidizing-effcct of the nit ate 
must be known, not from theory, but from the re­
sults of practice with a variety of ores, such as a 
sme'ter receives, from which an average standard 
has been deduced. The following table was thus 
constructed from such experiments, made upon the, 
same charges of ore as were used in the final assay. 
It was thus found as a practical rule that, upon a 
charge of 0.5 A. T. of ore :
1 gramme of flour will rei’.uce....... to grammes Pb from PbO
4 per cent, of sulphur will reduce... 16 “ “ " “
4 per cent, of antimony will reduce.. 3 “ “ " "
4 per cent, of arsenic will reduce... b ** " “ “
£ gramme of KNO3 will oxidize.... 4 " " to 11

Tlte amount of PbO to be used will depend on th.- 
impurities to be fluxed off, the principal of these 
hi ing copper, which must be taken out in order to 
reduce the loss by cupel-absorption. From low- 
grade ores (2 to 4 per cent, copper), 5 A. T. of PbO 
to 0.5 A. T. of ore, and from matte (48 to fio per cent.


