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SPHECIFICATION forming part of Letters Patent No. 307,082, dated Octcber 28, 1884,

Application filed February 20, 1834

To all whom it may concern:

Beit known that I, SAMUEL BEAR, a citizen
of the United States of North America, and
a resident of Brooklyn, county of Kings, State
of New York, have invented a new and usefal
Improvement in Amalgamating Apparatus,
of which the following is a specification.

This invention is designed as an improve-
ment on the amalgamating-table for which my

1o application for Letters Patent of the United
States was filed January 19; 1884.

Theinvention is intended to provide anim-
proved apparatus for amalgamating gold and
silver; and it consistsof certain improvements

1= in the construction or form of the table and
its appurtenances, in substituting another ma-
terial for those before used in devices of this
~class, and in combining with the table cértain
novel devices designed to facilitate and im-
20 prove its operations, and to obtain better re-
sults therefrom, all of which will be hereinaf-
ter fully set forth.

Reference is to be had to the accompanying
drawings, forming part of this specification,

25 in which similar letters of reference indicate
corresponding parts in all the figures.

Figures1land 1°are sectional side elevations
of my improved apparatus with parts broken
away to exhibit other parts. Tig. 2 is a re-

30 duced plan of the same. Fig. 3 is an enlarged
end elevation of the injector. Tig. 4 isan en-
larged cross-sectional elevation on line z ,
Fig. 1. Fig. bis an enlarged cross-sectional

. elevation on line y , Fig. 1. Fig. 6 1s a side

35 elevation of device shown in Fig. 5.

In the drawings, A represents my improved
amalgamating-table lined with enameled iron,
or constructed of iron -and enameled on the
inside with any well-known enameling com-

4o pound that is designed to resist the action of
acids, and that is at the same time a poor con-
ductor of electricity. This table may be con-
structed of enameled iron in flanged sections,
comprising one or more riffles bolted together,

45 or may be constructed in one piece. Cavities
« for containing mercury, and having in them
central depressions, ¢, for the accommodation
of revolving stirrers, alternate with elevated
riffles b throughout the length of the table.

50 Amalgamating - tables as ordinarily con-
gtructed and arranged cannot be effectively

(No model.)

worked in winter in the majority of our min-
ing districts for lack of suitable means or
methods for preventing the chilling of the wa-
ter and mercury used in the operation. To 55
obviate this detect I construct and arrange un-
der the bottom of the table A a chamber, B,
the shell of which may be construeted of enam-
eled iron, designed for containing hot water

or steam applied through suitable pipes, ¢ ¢/, 60
for heating the bottom of said table, and the
water and mercury thereupon when the de-
vice is in operation. This chamber B may be
made to extend not only beneath the riffles,
but also under the sluice-boxes that may be 65
connected with the table.

A necessary adjunct to an amalgamating-
table, an important part of a complete amal-
gamating apparatus, consists of a device for
‘mixing the ore and water together and deliv- 70
ering them upon thetable, My improved de-
vice for accomplishing this consists of a c¢ylin-
drical mixing-tank, C, supported on a suitable
frame, C". A vertical shaft, D, carrying stir-
rers I, is held centrally suspended in the 75
mixer Cin-journal-boxes d, which are fixed
on the frame C’, and on said shaft D is keyed
a horizontal bevel-gear, D -

On the extremes of a horizontal shaft, E,
suitably journaléed on frame ', are secured, 8o
respectively, a pulley, E, and a bevel-gear,
E:. Through a belt, E*, motion from a suit-
able source is transmitted to the pulley E/,
and through the bevel-gear E,that gears with
the bevel-gear D* to the stirrer-shaft D. 85

In the bottom of the mixer O is inserted a
pipe, d/, provided with plug or cock & for
drawing off the mixer contents when desired.

A chute, C*, is designed to deliver ore and
water to the mixer C. One side of said mixer go
C is cut down, as shown at f/, Fig. 1, and at
this point a spout, f, is fixed, through which
the ore and water that have been agitated and
thoroughly mixed by the stirrers D' are dis-
charged upon the head: of the table A. A g5
water-tank, F, is fixed on suitable supports,
/7%, over and across the mixer-spout f, and said
tank F is provided with vertical diaphragms
f2 % the former of which extends from about
the top of said tank to near the bottom there- 100
of; leaving a space beneath it, and the latter
of which reaches from the bottom of said tank
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to near the top thereol, so that the water en-
tering from the water-pipe G into one end of
said tank is forced to .pass first beneath the
diaphragm 7* and then up over the diaphragm
JS? into the main body of said tank T, whence
it flows in a gentle and unagitated current
through a spout, f*, into the spou$ J° of the
mixer Cand aids in conveying the ore there-
in to the table A. The water-pipe G, provided
with suitable valve, g, and with a branch, (¥,
that enters the bottom of the tank I, is de-
signed to supply to the latter a sufficient sup-
plementary amount of water for the proper
treatment of the ore and for carrying it over the
amalgamating-table A, and through the sluice-
boxes and amalgam-collector. A valved pipe-
connection, ¢*, between the pipe ¢ and the wa-
ter-pipe G, is designed to convey steam or hot
water into the pipe G and its connections when-
ever desired, for the purpose of heating the
water used in the amalgamating process.

Aunother portion of my improved apparatus
consists of vertieally - adjustable revolving
brushes H, for distributing the ore under treat-
ment more eveuly over the table and for pre-
venting its accamulation at any point; and at
howeverslight an inclination the table may be
adjusted, even if if be level, these brushes will
operate to move the ore and water from one
end to the other thereof over the mercury.
These brushes I may e located one over each
riffle of the table, or over alternate riffles, as
may be desired. Each brush H is provided
with a shaft, 2, 0n one end of which is a sprock-
et-wheel, H’. The shaft of the first bruash of
the series, as shown in Iig. 2, is prolonged,
and has on its extreme end a pulley, I from
which a belt, I1 passes over a pulley, I3, on
the shaft I8, and transmits motion to the first
brush, and motion is transmitted to the other
brushes by a chain, H*, that passes over the
sprocket-wheels II'.  On the opposite sides of
the table A plates J, with terminal offsets or
lugs j, are secured by screws j'. Standards
J’, having lugs j* on their lower ends, and
journal-boxes ;% on their upper ends, and hav-
ing vertical slots j*, are held on and against
these plates J by screw -bolts 4%, that pass
through said slots. Adjusting-screws j° pass
up through the lugs on plates J into the lugs
on standards J’, so that on loosening the holts
> and turning the serew j° the standards J’
and thereby the brushes I, can be raised or
lowered at will, be adjusted according to the
inclination of the table A, and to the depth of
ore thereon.

Another device which constitutes a portion
of my improved amalgamating apparatus
consists of longitudinally-grooved rollers I,
one of which is suspended in a horizontal po-
sition from hangers 4, that are fixed on the in-
side of the table sides, in the mercury in each
depression ¢, for the purpose of keeping, by
its revolutions, the said mercury in constant
agitation, and its surface thereby bright and
active for amalgamating. Tach roller-shaft
is provided with a pulley, 4, and motion is

-

transmitted thereto by a belt, ¢ passing over
sald pulley and over a pulley, ¢-, on a revolv-
ing brush-shaft, as shown.

As a further improvement, I construct the
adjustable anode I8, one of which is designed
to be suspended in the water above the mer-
cury used in the operation, over each cavity
a, of several copper tubes or rods I, that are
bent in the form of a stirrup and are held
parallel to and apart from each other by the
insertion of their ends up through blocks or

Llags &' k2, of wood or other suitable material,
b} 3

and through copper plates %% that overlie said
blocks. The devices for adjusting these an-
odes K are similar to those shown and de-
scribed in my previous application for a pat-
ent above alluded to, and - consist of a bed-
plate, [, secured on a side of the table A, from
whichrise twostandards, 7, provided with ver-
tical slots 7. A horizontal serew, m, provided
with collars =/, passing through a serew-
threaded nut, w*, projecting upward from
block %/, has its ends vesting in these slots ¥,
so that by turning said screw m the connected
anode K may be laterally adjusted, the oppo-
site lug, £?, of said anode K at the same time
being entered in a vertical slob of a standard,
I, that is fixed on the opposite side of the ta-
ble-frame. Vertical adjustment of an anode,
K, is effected by means of upright screws nn,
that pass down through the lug %', and have
their points in contact with the plate I, the
slots 7 permitting this vertical adjustment.
Brackets L, fixed on & side of thetable A, sup-
port the copper rod I/, which extends along-
side the table, and is designed to be connected
with the positive pole of the battery or other
source of electricity used when operating this
device. In posts M, that are held on the rod
I/ by binding-screws o, the lower ends of the
branch rods I* are held by screws o/,the other
ends of sald rods I being held by screws o?
in posts o’ that are set on the plates %, so that
the positive eleetric current shall pass into
anodes X, as set forth. The angle-plates N
gerve as negative poles or cathodes of the bat-
tery or other source of electricity connected

70
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with the device, and cach plate N consists of 115

a copper plate bent at right angles and hav-
ing in its vertical leg a slot, p, through which
is passed into a branch rod, N, a brass or
copper screw-bolt, p’, that holds said plate
in position, as shown, so that by turning said
bolt p’ thé said plate N may be loosened i po-
sitionand beelevated or depressed in the mer-
cury that is in the cavities ¢, and by with-
drawing said bolt p’ the plate N may be easily
removed to be cleaned to have the amalgam
that may have adhered to it scraped off. The
negative electric current isconveyed from the
battery or other source of electricity through
a copper rod, O, that 1s held in the eyes of the
branch rods N’, which enter through a side of
the table A, and arc connected with the plates
N Dy bolts p’, as set forth, so that the nega-
tive current shall pass into said plates N.

In order to render the water used in the
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process a better conductor of electricity by the
introduction therein of an aeid, I construct an
acid-box, P, of hard rubber or other suitable
material, made, preferably, rectangular in
shape, with grooves ¢ in its bottom, and pro-
vided with bottom discharge-perforations, ¢'.
This box I? is designed to be closed, as shown
in Figs. 1 and 4, and to be provided with a
connecting-tube, ¢*, for the introduction there-
inof the acid. Oneof these boxes isdesigned
to be placed on each anode K, the box-grooves
q fitting over and upon the anode-rods %, so
that the box is held in place.

‘When the amalgamating process is in oper-
ation, strong or dilute acid, as the case may
be, is introdueed into each box P through
tube ¢* from some suitable receptacle, which
acid, dripping through the perforations ¢
gradually into the water beneath as it flows
between the anodes and mercury, acidulates
the water at the desired points where the ac-
tion of the electric current should be most
active.

Q represents the screw for adjusting the in-
clination of the table A, to adapt it for work-
ing light or heavy ores.

At the lower end of the table A, and de-
signed to be connected therewith, are arrauoed
2 series of V-shaped troughs, R R; designed
for receiving the discharge from the table A,
and collecting the particles of gold, silver,
and mercury therein.

At the lower or overflow end of the series
of troughs R R, I arrange my improved mer-
cury and amalgam collector S, whieh is de-
signed to catch and retain the minutest parti-
cles of the mercury and amalgam that may
escape from the troughs above. -This col-
lector S consists of a series of connected deep
semicireular basins, 7, as shown in Fig. 1%, set
on about the same inclination as the table A
and troughs R R.

In the tirst of the basius R is fixed an apron,
', extending across the same, and designed to
receive the discharged material from the
troughs R.

Tixed across-the upper edge of the collector
S is a standard, T, having an inclined face, on
which is sccured, by a strap-bolt, s, a water-
injector, U, thab consists of several vertical
pipes, t, hcwmg their lower or discharge ends
bOmeWh‘lt flattened or fan-shaped, as shown in
Fig. 3, and having their upper eunds all en-
tered at right anﬂes into a horizontal pipe,t,
which is elosed at one end. This injector U
is connected with a water-sapply pipe, U, by
a branch pipe, ¥, as shown.

‘About the low er end of one of the pipes ¢
is secured a bowl, U?, having an overhanging
lip, as shown at v, and extending all across
the basin #. The injector U being fixed in
place, as shown, the bowl U? is thelebv held
beneath the lower edge of the apron’, so that
the water, ore, and mercury flowing over the
latter shall fall into said bowl The nozzles

of the injector-pipes ¢ are made fan-shaped,
that they may deliver the injected water more

equally or evenly across the basin », and they
extend below the bowl U® to near the bottom
of said basin. In the second basin of the
series a riffle, w, extends across, and the ex-
treme discharge end of the basin series is con-
tracted, as shown at «', Fig. 1% for the pur-
pose of retarding to some degree the flow of
material therefrom, so that the mercury and.
amalgam may have more time to subside.

Each basin » may be supplied with an in-
jector, U, and bowl U? if desired, and aprons
1’ and riffles 1w, as above indicated, may be
placed in one or more of the basins.

‘When the amalgamating process is in oper-
ation, the ore yields up most of its gold and
silver to the mercury in the table A but by
the action of the stirring-rollers I and the
passage of the ore and w ater over the baths of
mercury some of the mercury and of theamal-
gam that has been formed is floured or re-
duced to minute particles, which are carried
by the moving current of ore and water into
the series of troughs, R, where most of the es-
caping amalgam and mercury, and also of the
gold and silver, which has escaped the action
of the amalgmnatmo -table, is deposited by
gravity and retained by the mereury in said
troughs. The moving current of ore and wa-
ter,sbill carrying, Doss1bly, a small percentage
of gold, silver, mercury, and amalgam, then
dlSCh'Ll’O es upon the apron # of the amalmm-
collector S and falis into the bowl T? Whlch
is designed to be submerged in water durmg
the opelatlou of the devme The particles of
amalgam, mercury, and precious metals from
their superior gravity tend to settle to the
bottom of the bowl U? and to remain there
while the residual gangue discharges over the
lip of the said bowl into the Dbottom of the
basin below. The injector U is all this time
in operation discharging water under suitable
pressure into the bottom of the basin », at such
an augle that the residual gangue is vmleutly
101mtcd and prevented from lodging in the

b‘msm, and the particles of mercury zmd amal- -

gam therein, if there be any, are washed clean
and bright. The current then flows to the next
succeeding Dbasin, and, impinging against the
riffie w, creates eddles, in which most of the
remaining particles of mercury and amalgam
will settle, and thencethe currentflows thl'ouoh
the last Dasin that is designed to retain the
last remaining particles of mercury and amal-
gam and dischar ¢es at the mouth thereof.

Having thus de@cubed my invention, I claim
as new fmd desire to secure by Letters Pateut—~

1. The combination,with an amalgamating-
table, of an ore and water mixing tank pro-
vided with a discharge-opening and with suit-
ablestirrers, and mechmlsm for operating the
same, and ot a supplementary tank for con-
taining a supply of water, said supplementary
tank bemo providedwith vertlcml diaphragms,
all constructed and arr anged subst'mtn]]y as
set forth.

2. Inan amalgamating apparatus, atank, F,
located between the mixing-tank and mmwlgw
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mating-table, and provided with diaphragms
S P spout Y, and water and steam pipe cou-
nections, all arranged substantially as and for
the purposes as set forth. ,

3. The combination, with brushes H and
brush-shafts 7, of plates J, provided with lugs
J, and slotted standards J’, provided with lugs
j* and journal-boxes §°, serew-holts j*, and ad-
justing-screwsj*, substantially asherein shown
and described.

4. In an amalgamating apparatus, the com-
bination, with the amalgamating-table, of lon-
gitudinally -grooved rollers and vertically-
adjustable revolving brushes, substantially as
and for the purposes set forth.

5. In an amalgamating apparatus, an ad-
justable anode constructed substantially as
herein shown and described, consisting of cop-
per tubes or rods bent in stirrup form, with
their ends passing up through lugs and over-
lying copper plates, as set forth.

6. The combination, with an anode, I, of
an acid-box, P, substantially as herein shown

and described, said box being supported by

‘said anode, as set forth.

7. The combination, with the amalgamat-
ing-fable A and trough series R, of the amal-
gam-collector S, provided with apron 7+ and
riffles w, substantially as herein shown and
described.. i

8. The combination, with the water-injector
U, ofa bowl, U? substantially as herein shown
and deseribed. '

9. The combination, with the amalgam-col-
lector 8, of inclined standard T, bolt s, water-
injector U, water-supply pipe U’, and bowl
¢, all arranged and operating substantially
as set forth.

Intestimony that I elaim the foregoing asmy
inventionThave signed my name, in presence
of two witnesses, this 16th day of February,
1884.

SAMUREL BEATR.

WWitnesses:

JAcoB J. STORER,
JouN J. BORDMAN.
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