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To all wwhom 1t may concern:

Be it known that I, ALEXANDER PARKES,
of Birmingham, in the county of mewh,
experimental chemist, a subject of the Queen
of Great Britain, have invented or dlscovered
Improvements in the Manufacture of Metals ;
and I, the sald ALEXANDER PARKES, do here-
by declare that the nature of my said inven-

- tionand the manner in which the same is to be

performed are fully deseribed and ascertained
in and by the following statement thereof—
~that 1s to say: |

My invention relates to the manufacture of
metals by theemployment of luxes and in the
manner hereinafter described.

- In order that my invention may bLe more
fully understood and readily carried into ef-
tect, I will proceed to deseribe the means puar-
sued by me: First, as to lead, my improve-
nents in the manufacture of this metal con-
sist of certain means of employing aecids or
acld substances, and also alkaline or earthy
substances and iron, either in combination or
not, with carbon, so as to obfain a fluid flux
at comparatively low temperature to float over
the ore as 1t 18 being reduced.

- In carrying out thls part of my 1uv eutmu I
prefer to proceed as follows: To every ton of
sulphuret ore of lead (galena) I employ the fol-
lowing matters as a flux in the proportion of
two hundred pounds to a ton of ore: muriate
of lime or of baryta, five hundred pounds by
weight ; carbon, (charcoal, coal, or anthra-
cite,) one hundred parts by weight; metallic
- 1ron, twenty-five parts by weight; and I place
thesematters, mixed with the ore, (Whlbh I pre-
fer to have been first roasted in the ordinary

manner,) into a suitable furnace, preferring a -

reverbemtory furnace, and fuse them, the
flux will float on the surface, and in the course
of a few hours the lead contained in the ore
will be reduced to the metallic state, and I tap
the same off from the flux, and I have
that from three to five hours of fusion have
been sufficient for thus obtaining the metallic
lead fromthe ores. A fresh charge of ore may
be then infroduced into the furnace with a
small quantity more of the flux, so as to keep
up a complete surface of the flux-

found

| matters in the furnace, and I take care in tap-

ping the metal not to run off more than T can
avoid of the melted flux,

I would state that other fluxes composed of
acids or acid and alkaline or earthy matters
combined with carbon may be employed so
long as they are so combined as to offer a fused
bath of flux over the ore when being reduced ;
but I believe the flux above dcscmbed to bb
the cheapest and best for the purpose. Thus
muriatic or nitric or boracic acid may be used
with eithercaunstic, lime,orbaryta, ormagnesia,
limestone or the muri ate or mbonate of soda |

‘and potash may be resorted to in combination

with earbon or carbon and iron to produce a
fused flux to cover the ores under process.

Another mode of operating on sulphuret
ores of lead is to fuse them with about ten per
cent. of alkaline or other salt, and about ten
per cent. of 1ron, and about ﬁve per cent. of
carbon, in a suitable furnace, (I prefer a rever-
beratory furnace for this pur pose,) stirring the
mixture from time to time. When the mass
is completely fused I run the same into sand-
molds, and when set I apply water thereto,
which canses the molded masses to fall into
the state of powder, which is to be caleined at
a low heat, avoiding fusion till the greater por-
tion of sulphur is driven off. I'rom this cal-
cined product I obtain the lead by the aid of
flnxes, as-above described, and such lead will
be more pure than when made by the ordinary
processes now resorted to.

In carrsing out the above process the salt I
prefer to use is muriate of soda; but I do not
confine myself thereto, as other salts may be
used, avoiding those contfmnmﬂ sulphur.

I will now descrlbe the Second part of my
invention, which, as above stated, relates to
the manufacture of copper, sﬂver, and gold,
and supposing the ores of copper to be carbon- |
ate or oxide ores containing little, if any, sul-
phur, I proceed as follows: Having sorted or
mixed the ores in relation to their earthy com-
pounds s0 as to produace a fusible slag, as is
well understood, and such is to be the casein
respect to sulphuret ores hereinafter spoken

- of, I mix with the ores @ flux composed of an
over the | acidorof certain salts, hereinafter stated,com-




chloride or muriate of lime, of iron, ot copper, |

matters I employ them at the rate of about
ten per cent. thereof to the quantity of cop-
per in the ore. In other respects the descrip-
tion above given, when using muriatic acid
with carbon, water, and lime as a flax, will ap-
ply to the matters above named. In like man-
ner may chloride or oxide of silver be treated.

My invention also applies to sulphuret or ar-
senuretoresofcopper; andif such oresbe rich—
say containing twenty per cent. of copper—it

will not be necessary to fuse the same before

reducing the ore to powder; but I prefer under
all circamstances to fuse the ores in order to
decrease the bullk and then to reduce the same
to powder, and 1t .is important fo the well car-
rying on of this partof my invention that the
ore should be reduced to very fine powder;
and 1 cause the powder to be sifted through a
sieve of thirty-six meshes to the linear inch.
Whether the ores have been fused or not be-
fore reducing them to powder, they are next to
be calcined till as much of the sulphur as pos-
sible is driven off by heat. The calcined ore
may then be redaced to the metallic state, as
above described in respect to carbonate or

oxide ores; but I prefer to deprive the ore of |

any remaining sulphur while in the calcining
furnace, for which purpose, if the ore has not
been fused before calcining, I employ a chlo-

| i the process of roasting ores, in some cases _
| to produce the chloride of silver:by the muri-: o000
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end of the process of calcination in order to
volatilize the remaining sulphur arseniec and
antimony, and also to produce metallic cop-
per. If an acid be employed, I prefer to use
murtatic acid; but nitric acid, hydrophoric
acid, or acetic acid may be used in the same
proportions and of the ordinary commercial
strength. I'he calcined products thus ob-
tained are to be removed into an ordinary cop-
per-smelting or other suitable furnace, and
are thereto be treated with ordinary fluxes, as
heretotore, or, what 1 prefer, according.to the
means described in respect to carbonate and
oxide ores. 1 would, however, state that it is

| not absolutely necessary that the acid or chlo-

ride salts should have been used in the calcin-
ing process, but may, according to my inven-
tion, be used only in the smelting process, in
which case I also procced according to the
manner described in respect to carbonate or
oxide ores; by all which means I obtain the
metal sunitable to be refined. |

‘Another part of my improvements consists
of so treating sulphuret ores of copper as to
obtain metallic copper in one smelting after
caleination. - |

In carrying cut these improvements I take

‘native sulphuret ores of copper, or such ores

as have been fused to reduce their bulk, and

ride salt or an acid and continue the process | grind them fine and sift, as above described,

| atic acld, while the soda 1sconverted: intosul- 0001
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- and having driven off as much sulphur as may | ploy muriatic acid prepared into a flux by mix.

be by calcination by the ordinary means I then
remove such ores into a copper-smelfing or
otbher suitable furnace and smelt the same mth
acids or with alkaline or earthy salts, together

with carbon, preferring muariate’of lime or soda

in the proportion of about one hundred-weight
of muriate of lime or soda and about one to
two bundred-weight of carbon to a ton of ore.
If I employ an amd I take by preference one
hundred-weight of mulntlc acld of commerce,
together Wltll one to two hundred-weight of
carbon The other acids may be used, avoid-
“ing the acids of sulphur, and the calcined ores
with these matters are to be smelted, as before
“directed.

In the above de&,crlpt[on of this the second
part of my invention I have confined myself
to the ores of copper. I would,howerver, state
that so far as the above deqcrlptlon re].-,ttes to
sulphuret ores of copper the same is also ap-
plicable to the manufacture of silver and gold
from sulphuret ores of these metals; and 1 ¢an
also manufacture silver and gold from the sul-
phuret ores of those metals in a similar man-
ner to what I have deseribed in respect to the
manufacture of lead, where I direct the use of
iron with other substanees so as to produce o
mass which is reducible 11:11:0 the state of fine
powder on the application of water; and it
should be stated that for this mode of treat-
ment the ores should contain two parts of iron
to one of silver or gold. If such should not
be the case, iron is to be added to make up this
proportion, and the ore should also contain
two parts of sulphur to one of silver of gold ;
~and if such is not the case sulphur is to be
added. The powder obtained, being calcined,
Is reduced to the metallie S[‘lte b} smeltmﬂ*
with flumes, and then refined in the usual man-
ner; or the caleined powder may be treated
W1th quicksilver, as is now practiced when
treating ores, as is well understood.

My mveutlon also relates to the refining
copper, and this part consists of the use of
fluxes in this process. In carrying out this
part of my invention I employ a metallic or
- alkaline or earthy salt and add such flux im-

mediately after the copper has become melted.
I prefer to use nitrate or muriate or a cyanide
of potash or soda, and in the proportion of
from five to ten pounds to each ton of copper.
The refining process in other respects is to be
carried on as heretofore, the introduction of
any one of these salts alone, or of any one or
more of these salts combined, facilitating the
process of the refinery.

I will now describe the third part of my

invention, which relates to the manufacture
of iron.

In carrying out this part of my invention I

roast the ores in the- ordinary manner, and
then 1n charging the furnace, in addition to the
ordinary ﬂuxesﬂ I employ muriatic acid, the
~chlorides or muriates of the earth, and of

manganese and iron; also, nitric 101(1 nitrate
of baryta, and nitrate of iron, I prefer to em-

1ng it with the following ingredients: muriatic
acid of commere,one hundred parts by weight;
water, two hund red parts by weight; Ghﬂrcoal
coal oranthmmte ,2bwohundred parts by welght

austlc lime or magnesian limestone, or baryta,
(either withor witlront chloride or oxide of mau-
ganese, about twenty to forty parts,) four han-
dred parts by weight. Toeachtonofroastedore
I add about two hundred-weight of snch flux,
and the effect will be that the quality of iron
will be improved. If the nitrate of baryta, or
of Iron, or of manganese be combined with the
other ingredients, less will be necessary—say
about one-half. If nitric acid be used, about
fifty pounds of commercial acid with one hun-
pred pounds of water is to be added for each
ton of roasted ore. 1 donot, however,confine
myself to the quantities above given, but they
will be fonnd as near as may be convenient
quantities for the ore worked in this country.
When acting with the matters above mentioned
on metallic iron I use from ten to twenty per
cent. thereof in the puddling or remelfing fur-
naces, and I can also improve the manufacture
of iron by melting therewith fromone per cent.
and upward of metallic manganese.

I will now describe the fourth. part of my
invention, which relates to the manufacture of
manganese into the metallic state, which con-
sists of employing fluxes which are capable of
bearing the high temperature necessary for
the reduction of such metal, and by which. L
am enabled to obtain the metallic manganese
in such form that it will retain 1ts metallic
character when exposed to the atmosphere,
and does noi readily, as heretofore, become
again converted into an oxide. For this pur-
pose I prefer to employ a fiux composed as fol-
lows: muriatic acid of commerce, one hundred
parts by weight; water, two hundred parts by

‘welght; charcoal, coke, or anthracite, two hun-

dred parts by weight, and caustic lime or
baryta or magnesian limestone, four hundred
parts by weight. I take the oxides orcarbon-
ates of manganese and place them in crucibles,
and apply about ten per cent. of silica to the
quantity of manganese, together with ten per

cent. of the above flux, and 1 heat the crucibles
with such mixture 111 a suitable farnace from
three tofivehours at as high atemperatureas 1
canobtain in anordinary castin g orair furnace.
Other fluxes capable of bearing high tempera-
tares may be employed in like manner in com-
bination witlt carbon and silica—such as the
chlorides of the earths and alkalies—and the
nifrates of the earths and alkalies may be used
in like manner; but I believe the preparation

‘above given to 'be the best.

- Having thus described the nature of my in-
vention and the best means I am acquainted
with for perfﬂrmmo the same, I would remark
that I do not confine myself to the precise de-
tails herein described so long as the peculiar
character of either part of my invention be re:
tained ; but -

‘What I claim as my invention is—
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The above-described flux composition to be | combined and used in the proportions above
used in the manufacture of metals, as speci- | represented orinanyothers which will produce
fied, the same consisting in muriatic acid or | like results. |

any chemical equivalent therefor, water, char- ALEXANDLER PARKES,
coal, coal, or anthracite, or any carbonaceous Witnesses: |

equivalent therefor, and caustic lime, mague- JNO. G. UNDERHILL,

slan limestone, baryta, or any alkaline or | U. 8. Vice-Consul.

earthy chemical equivalent, the same being | . JomN CADLEY.
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