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of this kind, and until lately nine-tenths
of all the gold ot the world was gotten
out in this way. An enormous quantity
was then produced by crushing the rock
and smelting it. This, however, i1s a
very expensive process, costing $14 and
upward to the ton of rock, and ore
which does not contiin more than f20
per ton seldom pays the cost of smelt-
ing. By the new processes, if there is
$10 worth of gold in a ton of rock it can
be gotton out with a profit. There are
immense ore bodies near Salt LakeCity,
which ‘can be profitably mmed for £2.50
a ton, and there-is one mine there
wliere the cost of reduction is not more
than 75 cents. | am told that mills are
now being put up in Parke county, Col,
which will treat ore for 75 cents per ton
and save 6 per cent ot the gold, and
more than hall a million ot the gold
which wculd have been wasted has
been gotten out of Cripple Creek rock
hy the cyanide mill, which I describe
further on. ®* Then there is the chiorina-
tion process, hy which certain kinds of
ore are treated with chemicals and
gases, and out of them are finally
taken ignots of pure gold. There is
the bromination process somewhat
similar, and a method has lately been
invented in Germany for getting the
gold out of the rock by eiectricity.

The most important process, however,
is the extraction of the goid by means
of cyanide of Eolassium. Cyamide of
potassivm is a chemical which looks for
all the world like alam. It now costs
from thirty to fifty cents per pound, It
is made of the hooils, horns and refuse
of cattle, and it is deadly poison. It
has, however, a wondertul affinity for
gold, and when mixed with water and
applied to the ore in a certain way it
will suck all of the gold out of the
rock. This process of extraction was
invented by two Scoichmen, and the
first mill was put up in Australia in 1889.
Then one was put up in South Africa
and in 1892 the first cyanice mill of the
United States was erected
county, Colorado. There are now
more than filty cyanide plants in South
Alrica. There are twenty-four in Aus-
tralasia and soinething )ike twenty in
difterent parts of the United States,
with a number of others golng up all
over the world.

The biggest and most perfect of all so
far erected is that of the Metallic Re
duction Works near Florence, which I
visited the other day. Into this mill are
poured car loads of what looks like
cobble stones, railroad ballast or broken
granite, and out of it every monthas a
resuit comes a brick of selid gold, worth
§40,c00 New works are now being
added, and by the time this letteris
published it will be four times as large
as it is now. It will then be ahle to re
duce 4oo0 tons of gold ore a day, and,
supposing the rock to have only one-
ha?l ounce of gold to the ton, its out-
put will be at the rate of £6,000 per day,
or about $2,000,000 worth of gold per
year., The works are situated on the
edge of the Rocky mountains within
two miles of the oil town of Florence.

‘They look much like an immense wheat |

elevator or rudely built Pennsylvania
barns, but they contain the finest ma-
chinery of their kind in the world.
They suck g7 per cent ot the gold out
. of the rock which passes through then:,
whereas the mills of South Atrica, it is
said, are able lo save only 6o to 8o
per cent, These mills use petroleum
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as luel, and the Florence Cripple Creek
railroad brings the Cripple greek ore
divectly to them.

Let us now take a traln load of gold.
bearing rock and follow it through this
great mill. How the gold is gotren out
of the mine 1 will deserive in another
letter. Our freight cars are filled with
the ore. It is a mixture of broken
granite, porphyry and other stones of
different colors. There is pravel in it.
It contains dirt, and it is for all the
world like a pile ot hroken up rocks
mixed with the refuse of a quarry ,ot
rotten granite. There is no sign of
gold anywhere. You can take upa
piece of rock from any part of the car
load and examine it through a micros-
cope and you will not see a glint of
yellow or anythirg which to vour eves
would indicate goid. Still, that rock
will average a hall an ounce of gold to
the ton. In those car loads one atom
in every 48,000 is gold, but this atom is
almost evenly mixed throughout the
whaole, and the question is to get it out.

The superintendent of the works tells:
us this as we ride on the cars up to the
mill. We are carried hy the means of
an engine on a trestle work track, which
lands the ore at the top of the mill, for
the rock is carried from one level to
another by means of gravity. We look
down at the load #5 we go up. There
are speck of stones the size ot the head
of a pin, and there afe immense
houldérs weighing hundreds of pounds.
All this must be crushed to powder be-
fore it can be worked. The car stops
at the top and the ore is loaded into
what looks like a gigantic coffee mill,
the top of which is as big around as a
hogshead. As the rock falis into it the
mill seizes the stones in its great steel
teeth and grinds them to pieces. You
hear them apparently groan as they are
crushed and you shudder at the thought
of getting into the jaws of the machin-
ery. This mill grinds the ore to the
size of a walnut. Another takes and
reduces it to picces the size of a pea,
and it is then ready lor the dryer.
Every molecule of moisture,gmust be
taken out of the ore before it can he
ground to powder. This is done hy
passing through enormous steel tubes
ot the length of an ordinary railroad
passenger coach and as big round as a
flour barrel, Through these tubes
flames ol gas continually blow. They
are inclined at such an angle that the
ore going in at the top as they revolve
rotls slowly down to the bottom. As it
rolls it has this fiery bath, and the heat
takes all the moisture oul of tlie rock.
Then an elevator ot iron buckets, much
like that which carries wheat up in a
fiour mill, carries the ore to the top of
the works, and It is emptied in steel
crushers. which grind it to powder.
The ore which we saw before as cobble
stones and broken rock has now be-)
come a flour. It looks like dust, and it
is composed ol millions of grains, but
each of those grains contains an infin-
ilestimal quantsty ot gold, and this cost:
ly dust is worth a fortune. The rock
was hard and rough, The dust is so
soft and fine that you can ruh it to and
iro in your hands without scratching
the skin, and it looks much like pow-
dered pumice stone. It has, however,
no gleam of gold, and were it on the
road you would drive your carriage
through it without thinking.

The dust is now ready for its cyanide

into what might ke called the hath
room. This is an immense room, filied
with circular tanks made of steel. Each
tank is about thirty feet in diameter apd
as high as your waist. Each will hgld
100 totis of this powdered dust. The
cars run along a little railroad which
leads from one tank to another and from
which the dust is dumped into the tanks,
Then the cyanide solution is introduced
by means of pipes. The solution iga
fluid as clear as crystal. It looks like
water, but it is water containing the pgj-
sonous cyanide of potassium. It takes
about one pound of the cyanide to get
the gold out of each ton ol ore, and as
the stuft runs through the dust the mix.
ture looks for all the world like brown
mush. 1t is mush, but it is mush mixed
with gold. Now, by the aflinity which
the cyanide of potassivm has for ggld,
as the solution runs through the sandy
dust, the gold icaves the earth and mej;s
and assumes the form of a liquid apd
becomes a part of the solution. It ig
just as though you had a lot of salt op
sugar mixed with dirt. If you shouid
put water on the dirt the salt and sugar
would be dissotved and go into the
water.  Well, this is the way the goid
does with this mixture of cyanide ot po-
tassium and water. 1t takes some time
however, for the solution to soak all of
the gold out of the sand, and it is Jeft
for several days upon it. At the end of
this time the gold has all gone into the
solution and you have this fluid made
up ot water and gold and cyanide flogt.
ing around through the mush. The
solution Is still as clear as crystal, and
there is no sign of gold. Now, each gt
these immense tanks has two bottoms,
One is ot solid material through which
the water cannot pass and the other jg
of canvas. When the dust is first pue
in the bottom is double, with the solid
bottom beneath. Atter the liquid hgasg
been long enough on the mush the soljd
botiom is taken away and the solutignp
containing the gold drains out through
the canvas and 1s carried away, leav)p
almost nothing but the dirt behind. Qpe
tank ot dust at the estimate of half an
ounce of gold to the ton contains a thoy-
sand dollars’ worth of gold. Of thijg
#970 worih has gone into the water,
leaving a waste ot only $30in one hug-
dred tons ol ore.

We have now several hogsheads gf
golden water. It looks like common
water. It is as clear as crystal, and
were it in a pitcher you might drink it
by mistake. We know, however, that jt
has that $970 worth ot gold in it, and
the question is how to pget it out. If jt
were salt or sugar we might evaporate
the water and the residue at the bottom
would be a part of the sugar and sajt
within it.  But gold is not to be gotten
out in that way. It 1s taken trom the
water miuch on the same principle as
that by which it has been extracted
from the rock. Gold as it exists in the
cyanide solution has a peculiar affinity
for zinc. It therc is an atom of zige
next 10 one of these molecules of gold
it will leave the cyanide water and stick
to the zinc. But zinc is expensive, and
a large surface is ueeded to gather all
these little molecules of gold. The sur-
face is gotten by having the zinc pre-
pared in circular disks of the size of a
dinner plate dnd about as thick as the
head of a pin. These, by means of a
lathe, are turned into fine shavings,
much like the excelsior used for pack-
ing dishes. This zinec excelsior is now

bath, It is loaded into cars and wheeled



