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To all whom it may concern :

Be-it known that I, RicrARD 8. McCULLOH,
late -of the city of Phi ladelphia, and now resid-
ing in Prineeton, New Jersey, have invented
and discovered a new, usefal, and important
Method of Separating Silver and other Impuri-
ties from Gold Bullion, the same lLeing an im-
provement in the art of-refining gold for eoin-
age and other purposes, of which the follow-
ing is a specification.

Faor the full and exact understanding of my
discevery I will describe so much of the meth-
ods heretofore known and now usaally prac-
ticed as is necessary. They consist, in part, of
the operation of ¢quartation,” as it'is called—
that is,’of melting and intimately combining
with the gold builion to be refined two to three
timesitsweightof silver. Toextractthissilver,
together with that and allimpurities originally
contained in the gold bullion itself, from the
mixed alley of gold and silver then requires
that it be granulated by pouring it, while melt-
ed, into water, and subsequently that it be di-
gested, either in sulphuric acid concentrated to
66° Baumé at the high temperature of the ebul-
lition thereof and in costly platinumn vessels, or
innitricacid of 36° Baumé at temperatures not

lower than 2120 Fahrenleit, or the boiling-point"

_of water, and in fragile vesséls of glass, porce-
lain, or earthenware. The ehief objections to

these methods are, first, the withdrawing of .

large quantities of silver from use as cirenlat-
ing capital; second, the great labor, expense,
and delay attending the successive granunla-
tion, separation, and recovery from solution of
thatsilver; third, the loss of interest; fourth,
the wastage of silver; fifth, the very high cost
and expensive repairs of the large platinum re-
torts required in the sulphuric-geid process,
and the frequent breaking of the vessels used
in the nitric-acid process, attended with more
- or less loss of the precious contents thereof.
The improvement and advantagesin the art
of refining gold attained by my invention and
discovery are, first, the comparatively easy sep-
aration from gold bullion of the impurities with
which it is in combination without using silver
for quartation, without waste of silver, and
without costly apparatus; second, much greater
economy of time, labor, and expense; third, the
saving of interest ; fourth, the use of lower tem-

peratures than in the usual methods, and ves-
sels of lead not subject to fracture; fifth, the
rendering of the work of the refiner more sim-
ple, expeditions, and free from the necessity of
his constant attention, also less injurious to his
health, and no longer a nuisance if conducted
in densely-populated places. )

‘The nature of my invention and discovery
consists in bringing gold bullion containing sil-
ver or other impurities into a_loose, divided,
pulverulent, or spougy state, textare, or disin-"
tegrated molecular condition, so thatallimpari-
ties it may contain can readily be removed by
acids.

The obtaining of gold in such a state or re-
ducing it from a compact to a disintegrated®
condition, that it may be attacked by acids, °
forms no part or object of the methods now in
use, and it is this preliminary mechanical op-
eration which gives to my improvement in the
art of refining gold the great advantage of dis-
pensing with theunseoflarge quantitiesofsilver,
thus causing economy in labor, time, and ex-
pense, ‘

To enable those skilled in the art of refining
gold bullion to understand and use my inven-
tion and discovery, I now describe its nature
and operation, to wit:

First. The gold bullion to be refined may be
of any quality. My first or preparatory opera-
tion is to make an adulterated alloy or mixtare
by melting and mechanically stirring the gold
bullion with a sufficient quantity of zine, usu-
ally two or three times the weight of the gold
builion to be refined, and after the melted al-
loy has been well stirred it is granulated by
pouring it into water, according to the usnal
methods.

Secondly. The granulated alloy is treated,in
wooden vats lined with lead, with dilate sul-
phurie acid, which removes the zinc employed
for adulteration and leaves impure or argentif-
erous gold in a finely-divided pulverulent or

. spougy state or in a disintegrated molecular

condition. The hydrogen which escapes du-
ing this operation should be conducted .by -
wooden or other pipes into the ocpen air. In
this second operation heaf is not used or re-
quired, and but little more acid is employed
than will form sulphate of zine with that metal
used for adulteration ; or, in other words, the
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acid is used in nearly atomic proportions. The
object sought by the two operations just de-
scribed is only to operate on the gold ballion
in such a manner as to reduce it to a disinte-
grated or spongy state, in which it shall no
longer be capable of resisting or protecting the
impuritiés it may contain from the reaction of
acids, as it does when in compact form or con-
sistence, whicl' resistance or protection has
been the chief obstacle with which the art of
refining has heretofore had io contend.

Thirdly. When I have obtained the gold
ballion in'a pulverulent or spongy state, inca-
Dle of resisting the reaction of acids, by thus
treating an alloy of it with dilute sulphurie
acid all the silver which may have been origi-
. nally combined with it is still retained Dby if,
dilute sulpburic acid being incapable of ex-
tractingany portion thereof. To remove this
silver I digest the disintegrated bullion, as in
the methods now employed, either in nitric or
sulphurie acid, with heat and in any suitable
vessel, sulphate of zine being first entirely re-
moved by washing.

Finally. Theoperatious arc terminated by cu-
pelling the refined gold or meélting it with such
tinxes as borax, niter, &e., and casting it into
ingots or bars. If the operations have been
properly performed these ingots will be ductile
and of a firmness varying from 98.5 to 95.5
perceiit., theresidualimpurity being silver,and
from the solution thereof in nitri¢ or sulphuric
acid the silver extracted from the gold ballion
is then to be recovered Ly the usual and well-
known chemical methods nowin use.

For the purpose of explaining the principle
which characterizes my invention and discov-
ery, and the several modesin which Thave con-
templated its application in the art of refining
gold bullion, I now state, first, in reference to
my first operation above described, thatit may
be varied by melting the gold bullion to bere-
" fined with a sufficient quantity of some other
metal or metals baser than silver—such asiron,

copper, &c.—to render the alloy base enough
for the action of acid, as used in the second op- -
eration; secondly, that, in reference to the sec-
ond operation above deseribed, it. may be va-
ried by using muriatic, nitric, or other acid
instead of dilute sulphuric acid; thirdly, that
as the processes, first, of alloying and granu-
lating, and, secondly, of treating the alloyed

"gold bullion with acids, are intended, as above.

mentioned, only to sufficiently disintegrate that
bullion, they may be varied in several ways.
Thus, for example, if the gold bullion be brit-
tle, or if it be rendered brittle by combining it
with small quantities of certain metals—such
as lead, solder, &e.—then it may, be reduced
to a finely-divided pulveralent state or disin-
tegrated molecular condition by other means;
sach as grinding, pereussion, &e.

What I particularly claim as my invention
and discovery, and desire to secure by Letters
Patent as a new and useful improvement in
the art of refining gold bullion, is—

1. The reduection of argentiferous and other

‘gold bullion, as a preparatory process in the

art of refining thereof, into a pulveruient or
spongy state, or a disintegrated molecular con-
dition, by the means particularly of fusion
therewith, and, the subsequeit removal by
acids therefrom, of zinc or other metal baser
than silver which will produce the desiredeffect,
for the purpose of thenseparating by acidsfrom
such gold bullion the silver and other impuri-
ties which it may contain, without guartation
with silver or any intermediate process, inor-
der to fit the gold for coinage ard other uses.
2. In addition to the above processes, the
pulverizing, by grinding, crushing, or percus-
sion, of gold bullion rendered brittle by union
with lead, solder, or other like base metal, for
the purpose set forth in the specification. ‘
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