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To all whom it may concern:

Be it known that I, MARK BIRMINGHAM, &
citizen of the United States, residing at Clif-
ton, in the county of Richmond and State of
New York, have invented new and useful Im-
provements in Processes of Separating Metals

from their Ores, of which the following is a

specification.

My invention relates to the mechanical and
chemieal combination, with the ore during
amalgamation, of sulphate of ammonia, or of
a salt of ammonia, or any form of ammonia
and asalt of alam or any form of alum. These

. salts may be used separately or combined with
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mass of pulp, into the minerals.

silver.

common salt, sulphate of copper, or any other
chemical, combined or separately, according
to the ore under treatment. The effect of the

ammonia and alum is to assist to eat and. de--

stroy the ehemical bases and residue still re-
maining in the ores that may reattach them-
selves to the precious metals.

In amalgamation it should be the object to
mechanically diffuse the mercury in fine par-
ticles all through the ore as much as possible,
while keeping the mercury at the same time
free from taking up bases, and to bring it in
physieal and chemical contact, through the
The alum
properties have more or less the same decom-
posing effect on the base metals as ammonia,
and especially in gathering the particles of
floured mercury and amalgam, and eating
out and freeing the mercury and amalgam
from the bases that sicken it and prevent its
amalgamating affinity, thus assisting in keep-
ing the precious metal and mercury bright,
and assisting in coating the metal with wer-
cury. '

The manner of working is to take the pul-
verized ore,preferably after having been treat-
ed in the manner as described in Letters Pat-
ent No. 283,461, dated August 21, 1883, in a
quantity of about a ton, with a suitable amal-
gamating-pan, preferably a pan with steam-
bottom, and with a certain amount of quick-
The pulp is kept as thick as advisa-

ble, aceording to the ore under treatment, and
then a sufficient amount of sulphate of ammo-
pia is mingled with the pulp, and, if neces-
sary, a sufficient quantity of the sulphate of
copper, common salt, or other well-known re-
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agents are added and then intermixed and

amalgamated {rom two to four hours, as the
ore requires. During this operation small
quantities of alum may be put in, to act, with
or without combination, with the other chemi-
cals, according to the ore. Itis preferable to
add thealum propertiesaboutonehour ormore
before commencing to thin the pulp for dis-
charging into the settler, Thealum hasa spe-
cial effect of bringing the small particles of
amalgam together, making the mercury active
and cohesive. Inotherwords,whiletheammo-
nia and alum properties assist, with or with-
out combination with the other known chemi-
cals,to free the metals from base affinities and
sulphide coatings, the alum acts more espe-
cially to gather the amalgam insingle cohesive
bulk.

In the usual process or manipulation of ores,
when the amalgamation is made more or less
complete in the pan, the pulp-is thinned with
water and the slimes discharged into a settler
for final settling, which leaves a great amount

of fine infinitesimal particles of amalgam float- 5

ing, and which it is almost impossible to settle
and save without some mode of treatment.
Thus much valuable amalgam of gold and sil-
ver is lost by floating away.

My treatment with ammonia and alum in-
termingled with the thiek pulp in the pan be-
fore thinning the mass with water will amal-
gamate and gather the fine amalgam into a
cohesive bulk, and, in fact, performsa mechan-
ical and chemical precipitation into globular
settling condition, so that while the pulp is
thinned for discharging into the settler the
amalgam readily settles to the bottom of the
settler in bulk, leaving the slimes to pass off,
thus making an effective amalgamation and
effecting more or less settling and collecting
of amalgam in the pan before the slimes are
discharged into the settler.

I am aware that alum bas been used in pre-
paring ores for amalgamation, by mingling it
with the pulverized ores and roasting the
combination; but heating and roasting alum
changes its nature before it reaches the amal-
gamating - pan, so that all its properties as
alum have passed off in gaseous fumes, the
sulphuric acid separated and combined with
other substances, and leaving ounly the small
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residue of alumina-ash, which is left by the
roast in an insoluble condition and harmless
for good or evil, for amalgamation. I use
alum, however, only during amalgamation
5 mingled with the mercury and without pre-
vious roasting; it being thus in a form capa-
Lle of exerting its chemical effects.

I am also aware that it has been proposed
to employ ammonia combined with muriatic

10 acid or muriate-of-ammonia solution to satu-

rate ores, which are then mixed with mercury
_and placed into an irou cylinder with a wood
plug, of about one inch or more in size, in its
bottom, resting on a receiver holding the hot-

15 tom of the eylinder, then applying pressure

to the mass to force the quicksilver and amal-
gam through the pores or fiber of the wooden
plug.

Another method has been proposed, which

20 consists in first roasting the ores and subse-

quently pickling the calcined ore in acid solu-
tions for some hoars, to prepare them for amal-
gamation.  After this treatment, and prior
to amalgamation, the ores have been washed

25 in a solution of ammonia, which would have

the effeet, however, of counteracting the acid
in the mixture. Then the mass was passed
over mercury, or plates coated with mercury,
and a hair-cloth or coarse snbstance was made

30 to scrateh the surface of the mercury, to as-

sist it in taking up the fine metal. These pro-
cesses, however, I do not claim, and my in-
vention differs therefrom, in that I first feed
the fine ore into a pan amalgamator with mer-
The mass is then heated

by steam, when I introduce ammonia, using

it in the mass for four hours and more to the.

charge, thus giving it ample opportunity for
eating out the base constituents, which takes
time, while the mere wetting or washing of
the ore could not effect this object.

Others have used the ammonia solution for
washing the ore before it comes in contact
with mercuary, while I use it for a different ob-
ject, namely: to eat up and convert the base
material that attaches to the. mercury, and
subsequently to complete the amalgamation.

I use, in combination with the ammonia
salts, the alum to assist and continue to add to
the destruction of the base sulphides that may
attach to the mercury and prevent.the gath-
ering of the amalgam,

Having thus described my invention, what
I claim is—

- 1. In the separation of gold and silver from
their ores, the process herein described, con-
sisting in using in amalgamation ammonia
and alum, or equivalents, substantially as de-
seribed.

2. 'The herein-described process of separat-
ing gold and silver from their ores, which
consists in the addition of an ammonia and
alum salt, or equivalents, to the amalgamated
pulp, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

MARK BIRMINGHAM.

Witnesses:
H. A. HAVENR,
THOS. B. ATKINSON.
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