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(No model.)

To all whom it may concern:

Be it known that we, IIENRI BAUDOUIN and
JOSEPH SOUTHERN, citizens of the United
States, residing at Grass Valley, Nevada
county, State of California, have invented an
Improvement in Conecentrators and Amalga-
mators for Precions Metals; and we hereby
declare the following to be a full, clear, and
exact deseription of the same.

Our invention relates to an apparatus to
save amalgam, to collect a large percentage
of float gold and floured quicksilver, and to
thoroughly and effectivelvseparate them from
the pulp before running into concentrators.

It consists in certain details of construc-
tion which will be more fully explained by
reference to the accompanying drawings, in
which— _ :

Figure 1 is a vertical sectional view of the
apparatus. Fig. 2 is a similar view showing
it when used ‘to clean up. TFig. 3 is an en-
larged view of one of the quicksilver troughs
and its attachments.

The object of our invention is to provide
an apparatus for the more effectually saving
all precious metals, such as float gold, and
floured quicksilver, which. are apt to go to
waste by being carried off in suspension with
theslimes after the process of crushing, amal-
gamating in the battery and passing over cop-
perorsilver plates. In theordinary methods
used for treating such tailings, these metals
are mixed up with concentrates or sulphu-
rets whieh it is also desired to save. Conse-
quently, when these sulphurets are sent to
the chlorination works and roasted, the quick-
silver that may be contained with them, is
lost by evaporation in the furnace, and part
of the gold which may be in the shape of
small solid balls, does not remain long enough
in the chlorinating vats for the chlorine gas
todissolve itand turn it intochloride of gold.
Consequently, a large percentage of this
metal is also lost in the tailings,.

Our invention consists of a pan adapted to
be placed some distance from the battery S0
as to be out of the way and allow free access
to the front of the battery for changing and
repairing screens, renewing shoes and dies,
cleaning up the mortar, and such other work

as requires free access to the front of the bat-
tery.

The pan is given a rapid osecillating motion

around its vertical axis, and is constructed
upon the principle that the infinitesimal par-
ticles of flonred quicksilver and float gold, as
well as other precious or valuable metal, are
readily precipitated and deposited upon a
metallic surface by the aid of a galvanic cur-
rent.

A is a circular pan having either a convex
or a concave bottom,and a cone D in the cen-
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ter through which passes a vertical shaft C. -

This shaft rests upon a ball bearing D in a
step E, suitably fixed to the frame-work which
carries the apparatus. The shaft is held to
the frame by means of twobearings, as shown
at F, so that all the parts to be oiled are be-
low the pan, and there is no danger of oil or
other greasy lubricating substance getting
upon the plates to interfere with the opera-
tion.

The upper end of the shaft is serew-thread-
ed,and thehopperinto which the materialisto
be fed, fits around the upper end of the cone,
as shown at G, and is securely held in place
by means of a nut H, serewing dewn upon the
upper end of the shaft. The bottom of the
hopper rests upon a eircular sieve or dis-
tributing plate, or upon the copper amalgam-
ating pld,te, the center of which is adapted
to rest upon a suitable ledge upon the cone,
while the outer periphery rests upon the pe-
riphery of the pan or a shoulder suitably ar-
ranged tosupport it. This distributing plate
I may be made in a single piece or in seg-
ments bolted or serewed to an apron and spi-
der arms, and it has an inclination either
descending from the center toward the pe-
riphery, or the reverse so that pulp fed into
the hopper G will pass through holes or chan-
nels around the bottom of the hopper and be
delivered upon this copper plate.

The pan is caused to oscillate rapidly about
its center by means of a pitman 10 having one
end connected with the pan at some suifable
point, preferably the periphery and the other
end with a crank or eccentric 12 which is ro-
tated by a shaft to which it is fixed and any
suitable source of power. The rotation
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should be such as to produce about one hun-
dred and ninety or two hundred vibrations of
the pan per minute, and the extent of the os-
cillation may be about four inches. This
serves to keep the quicksilver, which is used
as hereinafter described, in a lively condition.
From the periphery of the copper plate I,the
pulp flowsdown intothe quicksilver chambers
J which are formed in independent annular
channels from the exterior to the center of
the pan on a plane which descends toward the
center.

K is a spider composed of arms radiating
from ihe central ring I, which ring is adapted
to rest upon a circular flange or step on the
exterior of the cone BB. The outer ends of
the arms of the spider are’securely bolted or
fixed to a supporting flange around the inner
periphery of the pan, and this spider serves
to support the quicksilver channels J, pre-
viously described.

Openings as made through the inner pe-

riphery of the plate forming the channels, or:
grooves, may be made in the side of the cone’

allowing the material which has flowed down
to this point, to escape and fall upon the con-
vex bottom of the pan, shown at A’,and this
bottom has formed in it, a set of annular

- quicksilver grooves or channels J’, similar to
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those previously described, but descending
from the center toward the periphery.
The bottom of the pan is preferably sup-

ported by a number of radial braces M which:

extend upwardly and outwardly from the col-
lar N fixed to the vertical shaft, and having

adjusting nuts O by which the tension may -

beregulated. The outer endsof these braces
are suitably connected with the bottom of the
pan as shown.
able diameter, from three to six or niore feet,
and the annular quicksilver channels J or J’
may be as many in number as desired. Each
of these channels has a mechanism eonnected
with it designed to produce a galvanic cur-
rent.
of such diameter that the lower edge of the
copper hoops will dip into the respective
channels as shown in the enlarged view, the
zine ring forming contact with the copper
upon one side and being of less depth so
that it cannof comein contact with the quick-
silver, and a suitable porous material is con-
nected with the two so as to form the ele-
ments of a battery in each case. This ma-
terial may be of blanket, india rubber, or
othersuitable material. These rings forming
the battery elements, are supported either by
means of an iron hoop which is in turn sup-
ported from the spider K, or they may be di-
rectly supported from the bottom. The cop-
per plate is shown at R, the zinc plate at T
and the porous material at S with the sup-
porting arms and clamping bolts. The cop-
per plate extends down into the pulp to a
pointjust above thelevel of the quicksilverin
each of the annular channels, leaving a suffi-
cient space for the pulp to pass beneath the

This pan may be of any suit--

It consists of copper and zine hoops -

plate and thence flow over the edge of the
channel and into the next and so on until it
reaches the last of the series of channels.
The zine plate is made of considerably less
depth than the copper plate so as to prevent
any quicksilver from coming in contact with
the zine. It will be seen from this construc-
tion that the pulp, after flowing out over the
distributer, then returns toward the center
through the upper series of annular quick-
silver channels J, in each case coming in con-
tact with the copper element of the battery
thus formed, and as the porous material S is
moistened with saline or acidulated solution
in the usnal manner for exciting an eleectrical
action in a voltaic pile, the galvanic action
produced will cause the fine floured quicksil-
ver or float gold to bedeposited upon and ad-
here tothe lower edge of the copper plate from
which, as it accumulates, it will drop from
time to time into the channel or trough be-
neath it. If more than one series of these cir-
cular channels are employed, it will be seen
that the pulp will flow from the lower edges
of the first series into the upper one of the
next series, and will thence proceed in the
same manner to the lowest edge of this series.
In the present case we have shown two series
of these troughs as previously described.

Around the outer periphery of the bottom
A’ of the pan, is a channel U in which any
quicksilver or valuable material which passes
over the lowermost of the channels will be
collected.

Visadischarge passage having a slide gate
W which is open for the discharge of sul-
phurets and other material concentrated at
this lowest point in the pan. If the pan is
made with a concave bottom the movement of
the pulp is reversed and the discharge thus
takes place from the center as shownin Fig. 2.

In some cases we employ flat plates of cop-
per and zine, over which the pulp flows, in
which case the copper plates will be placed
above the zinc ones, and will project some dis-
tance beyond the peripheries of the latter, so
as to prevent any contact of the quicksilver
with the zine, as the latter will be rapidly de-
stroyed by such contact. These plates may
be stationary or movable, the galvanic action
being the important effect produced in either
case. The galvanic action can be produced
in thesame manner by these inclined zincand
copper plates as with those which have been
previously described as standing upon edge,
the pulp simply flowing over the uppermost
copper plate in that case.

If the panis used in mills where electricity
is generated for lighting, motive power, or
other purposes, the zine plates may be dis-
pensed with, and the copper plates or hoops
connected by wires with the generators of
electricity.

When the pan is to be used as a clean up
pan or gravel washer, we employ a sheet iron
sieve X upon which the material from the
central hopper is first discharged, and over
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whieh it passes, the fine material falling | precious metals, consisting of a vertically

through upon the distributer I beneath the
sieve. Gravel and coarse material will pass
out through a discharge outlet Y having a
controlling gateasshown at Z. Inthiscasethe
upper series of annular quicksilver troughs
may be dispensed with, and copper plates em-
ployed in place thereof. A supplementalrim
is bolted upon the main rim to raise it, and
the central cone is also extended. The bot-
tom of the pan may be coneave or convex as
desired. The operation will then be as fol-
lows: The pulp being introduced into the
hopper, flows through openingsand is evenly
distributed over the upper copper plate, by
reason of the oscillations of the pan,and upon
this plate most of the amalgam will collect
and adhere, while by reason of centrifugal
force and gravitation, as well as the current
of water, the pulp will run to the periphery,
passing thence to the first quicksilver trough
where its outflow is checked by the galvanie
hoop previously described, and every particle
of material is compelled to come into contact
with the electrically excited copper plate,
thence passing over the quicksilver in the
channel, it flows into the next channel where
the operation is repeated, and so on until it

reaches the discharge gate at the periphery of

the pan. At this point the quicksilver and
amalgam will have been entirely separated
from the sulphurets and other concentrates,
and thelatter may be taken toany of the nsual
concentrators.

The charge of quicksilver for each pan va-
ries according to its size and to the loss from
the battery. For afive foot pan about thirty
pounds may be used divided as follows: Ten
pounds in the uppermost trough or channel,
seven in the next, three in the next. The re-
maining ten pouunds will be divided in the
lower series of channels in the proportion
of seven in the uppermost and three in the
second.

When the machine is to be used as a clean
up pan, after the sieve, plates, &c., have been
properly adjusted, the slide at the discharge
gate is so regulated as to allow a free passage
for the sand, but it is adapted to keep the
level of the water above the sieve. The up-
per slide gate will be kept closed untii all the
material fine enough to pass through the
meshes. of the sieve has been thoroughly
washed and disintegrated, and it is then
opened to allow the coarse sand and gravel to
run out. ‘ .

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is— .

1. An apparatus for working the ores of
precious metals, consisting of a vertically jour-
naled oscillating pan having copper and zine

plates disposed therein with relation to each

other so as to produce a galvanic aection, the
zine plates being covered and protected from
contact with the mercury by the copper plates.

2. An apparatus for working the ores of

journaled oscillating pan having one or more
concentric overflow channels between the cen-
ter and periphery, adapted to contain quick-
silver, plates of copper and zine disposed with
relation to each other so as to produce a gal-
vanie current, the copper plates extending
over and protecting the zinc plate, and so dis-
posed that the passing material flows against
or over them, so that the metal carried by the
current will be brought into contaet with the
copper plates.

3. An apparatus for working the ores of
precious metals consisting of a vertically
journaled oscillating pan having an inclined
inner bottom with one or more annular over-
flow channels between the center and periph-
ery adapted to contain quicksilver, battery
elements consisting of eircular hoops of cop-
per and zine and porous fabriec whereby an
electrical current isinduced, said hoops being
so fixed that the lower edge of the copper
hoop dips into the moving current of pulp
just above the surface of the quicksilver in
each of the channels while the zine hoop is
made shorterand protected from contact with
the current by the overlying copper plate.

4. An apparatus for working the ores of
precious metals, consisting of a vertically
journaled oscillating pan having an inclined
bottom withannularoverflow ehannelsadapt-
ed to contain guicksilver, a correspondingly
channeled disk supported above the bottom
having its inner side inclined with relation
to the bottom of the pan and a horizontal
plane, hoops of copper and zinc overlying
each other and adapted to produce an elec-
trieal current, said hoops being fixed above
the quicksilver containing channels with the
lower edge of the copper hoop descendinginto
the pulp just above the surface of the quick-
silver, a copper distributing disk with an in-
clined upper surface, a hopper surrounding
the central cone of the pan iuto which the
pulp or material to be treated is received,
openings whereby it is delivered upon a dis-
tributing plate, and openings whereby it
passes upon the exterior of the uppermost
channeled disk, and thence upon the chan-
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neled bottom of thepan, and a discharge open-

ing and gate at the lower part of the pan.

5. An apparatus for working the ores of
precious metals, consisting of the vertically
journaled oscillating pan having an inclined
bottom with annunlar guicksilver channels
and copper and zinc elements forming a gal-
vanie battery disposed with relation to said
channels, a superposed inclined disk having
similar channels and battery elements so that
pulp delivered upon the disk flows over its
channels from one edge to the other, and
thence over the channels in the bottom, and
a spider consisting of a ring supported upon
the central cone of the pan and arms secured
to the periphery thereof whereby the upper
disk and the hoops composing the battery
elements are supported,
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6. An apparatus for working ores, pulp or
gravel containing valuable precious metals
consisting of a pan having an ineclined bot-
tom with annular overflow, quicksilver chan-
nels and copper plates disposed with rela-
tion thereto so ‘that the pulp flows over and
against them, and means for producing an
electric current through said plates, a dis-
charge gate at the lower periphery of the pan
for the escape of sulphurets, a sieve or screen
extending over the top of the pan, a central
hopper from which material is delivered to
pass over said screen, and a discharge open-

534,777

ing and gate in line with the surface of the
screen whereby the finer material is separated 1s
by the oseillations of the pan to pass through
the screen-and the coarser material is dis-
charged through the gate above the screen.

In witness whereof we have hereunto set
our hands.. '

HENRI BAUDOUIN,
JOSEPH SOUTHERN.

Witnesses:
JouN MULROY,
P. A. MURPHY.




