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UNITED STATES PATENT OFFICE,

P. W. GATES, OF CHICAGO, ILLINOIS.

IMPROVED AMALGAMATOR.

Specification forming part of Letters Patent No. 50,572, dated October 24, 1865,

To all whom it may concern:
Beit known that I, P. W.GATES, of Chicago,

in the county of Cook and State of Illinois,

have invented a new and Improved Amalga-
mator; and I do hereby declare that the follow-
ing is afull, clear, and exact description there-
of, reference being had to the accompanying
drawings, making a part of this specification,
in which—

Figure 1 is a view of a scroll-shaped aimal-
gamator having my invention applied to it.
Fig. 21is a vertical longitudinal section through
an amalgamating-machine, which shows one
practical mode of carrying out my invention.

Similar letters of reference indicate corre- |

sponding parts 1n both figures.
- My invention relates to certain lmprove-
ments of machinery for effecting the amalga-
mation of gold and silver for the purpose of sep-
arating these metals from the ores with which
they are associated. In consequence of the
great power to give buoyancy.of mercury or
melted lead, it has been found very ditficult to
submerge the ores of metals in a state of pow-
der, and to compel the powder to remain &
sufficient length of time beneath the sarface
of the liquid metal to effect a thorough amal-
gamation of the metallicatoms. For this pur-
pose scroll-shaped buckets have been applied
to a rotary wheel in such manner that the ore
was compelled to pass as far beneath the sur-
face of the bath as the axis of the wheel, where
it was discharged, and screw-blades or pad-
dles affixed to revolving-shafts have been em-
ployed ; but it is well known that these con-
trivances fail to immerse the ore very far
beneath the surface of the bath, and to keep
it in contact with the liquid metal a sutficient
Jength of time to allow this metal to attachit-
self to the gold or silver.

The object of my invention is to provide for
conducting the auriferous or argentiferous
ores, in a finely-powdered state, beneath the
surface of a bath of liquid metal, and to retain
the ores beneath the surface of the bath a sut-
ficient length of time to effect a thorough sep-
aration and amalgamation of the pure metals
from their gang or lighter impurities, as will
be hereinafter described.

Toenable others skilled in the art to under-
stand my invention,.I will deseribe the most
preferable mode of carrying it info eftect.

In the accompanying drawings I have repre-
sented my invention applied to a volute or
scroll plate, A, which is snitably secured to a
circular disk, B, that has a central aperture,
a, through it for the purpose of admitting ot
the discharge of the amalgamated metal into a
receptacle arranged outside of the amalgamat-
ing-chamber, C, as shown in Ifig. 2. 'he vo-
lute passage b terminates at or near the cir-
cumference of the disk B in a receiving-month,
at which point the disintegrated ore enters the

passage b, and by a rotary motion of the disk

is submerged in the liquid-metal bath in the
vessel C and gradually toreed toward the cen-
ter of the disk, at which point the amalgam is
discharged. As the coils of plate A gradu-
ally diminish in radius toward the center of

the disk they submerge the ore deeper and

deeper beneath the surtace of the bath as the
disk is revolved ; but, as the tendency of the
ore is constantly to rise again to the surface
of the bath, it isobvious that the simple scroll-

| plate A will not compel the ore to descend

into the bath beneath the discharge-aperture
a. The result of this operation is to discharge
the precious metal too quickly, or betfore 1t 1s
thoroughly intermingled with the mercury or
melted lead, whichever it may be found de-
sirable to employ as the separating vehicle.
In order to submerge the powdered orein the
bath of liguid metal, and to carry it below the
point of discharge, or, if desirable, to the bot-
tom of the bath, I employ buckets ' ¥/, which
are secured to the scroll-plate A at proper in-
tervals apart, and in such manner that they re-
ceive the powdered ore which floats upon the
surface of the bath as they successively descend
into the bath, and carry this ore down with
them beneath the horizontal plane of the axis
about which these buckets turn before discharg-
ing it. As the buckets gradually tilt or turn

| to an inverted position again the ore slowly es-

capes from them and rises in a diffused state
through the liquid to a certain point, when it
is again caught by other buckets and again car-
ried downward in the liquid until these buck-
ots tilt and dischargeit. In this way the buck-

ets 0/, when applied to a scroll, will repeatedly
carry the ore down and discharge it into the
metallic bath, until, finally, the amalgam will
be compelled to escape from the scroll through
| the center discharge-aperture, ¢, After the ore
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18 carried beneath the surface of the bath the
precious metal will not again rise to the sur-
face, although it is frequently discharged from
the buckets. In rising to the surface of the
bath the ore is caught by buckets which are
nearer the axisof the scroll, which,in their turn,
discharge the ore so that it will be caught by
buckets still nearer the axis of the seroll, and
soon. Theorereceives an upward-and-down-
ward movementbeneath the surface of the bath
until its metal is thoroughly amalgamized.
Without the buckets the ore is submerged in
the bath merely in consequence of having a
scroll-passage which carries the ore directly
downward toward and discharges it through
the center of the disk.

IFig. 2 is a longitudinal sectional view of the
Scoville and Gates amalgamator patented Sep-
tember 30,1864, and intended toshow one mode
of arranging a center-discharge seroll-wheel
having buckets applied to it, and combining
with it means for conducting off the amalgam.

I have described my invention as being par-
ticularly applicable tothescroll-amalgamators,
and shown why the operation of amalgamation
will be very perfect with such forms; but I con-
template its application to the suiface of ro-
tating or oscillating cylindrical surfaces, or to
the extremities of spiral or straight blades, or
to any other object by which the result, sub-
stantially asherein described, can be produced.

Buckets or cups or curved plates construet-
ed substantially as I have shown in the draw-
ngs, Ifig. 1, and secured to a contrivance by
which they can be carried down into a bath
and tilted therein, and then drawn out of the
bath, will gather and positively hold the pow-

dered oreuntil the buckets pass beneath a hori-

zontal plane intersecting the axis about which
they revolve, and this will be the case what-

ever contrivance may be employed as a means
for supporting and moving the buckets.

One great advantage in the use of buckets,
1n contradistinction to serolls or flat blades, is

that the buckets carry the ore into the bath as

far as may be desired, and then allow it to es-
cape therein in a diffused state ; hence the fine
atoms of precious metals are brought into a
more intimate relation with the liquid metal
than 1f the ore was submerged in any consid-
erable quantity at a time. “

It will be found very advantageous to em-
ploy buckets in the operation of washing gas
tfor the purpose of purifying it, such buckets
beingarrangedtooperate substantially as here-
inabove described.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— | | |

1. Carrying the ores of metals to be amalga-

mated into a bath of liquid metal to a point

below the axis of the submerging device by
means of buckets, which are so arranged about
a shatt or axis that they positively hold the
ore upon the submerger until they have passed
said axis a greater or less distance, and then
ceasce to have any positive hold upon the ore,
substantially as described. |

2. Dividing both the ore and amalgamating
agent in the process of amalgamation by the
means and upon the prineiple substantially as
herein deseribed. o

3. The combination of buckets with a scroll-

conveyer or submerging-machine, substantial-
ly in the manner and for the purpose described.

P. W, GATLES.

Withesses:
L. D. TURNER,
J. Li. 'ARGO.
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