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To all, whom it may concern: 
Be it known that I, SYLVANUSL. TRIPPE, 

a citizen of the United States, residing in the 
city of Denver, in the county of Arapahoe and 
State of Colorado, have invented certain new 
and useful improvements in amalgamators for 
amalgamating and separating gold and other 
metals from their ores by means of mercury, 
and for concentrating and separating the 
mineralized portion of certain ores from the 
gangue by means of the difference in the specific 
gravity thereof; and I hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion of the same. 
My invention relates to ores containing me 

tallic silver and gold, and refers to those pro 
cesses particularly which consist in part in 
forcing pulverized ore beneath the surface 
of a body of mercury. None of these pro 
cesses, so far as I can learn, overcome the 
effects caused by the fact that gold and silver, 
and possibly mercury, are hygrometric, and in 
the presence of moisture attract and hold upon 
the surface thereof a film or thin coating of 
water, which not only causes finely-divided par 
ticles of these minerals to rise easily through 
a body of mercury in a very slight current of 
water, but also forms a barrier to an actual 
contact between the finely-divided mineral 
particles through which chemical affinity does 
not extend. 
I have found by experiment that, no matter 

how long pulverized ore remains beneath mer 
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cury or what distance it may beforced through 
it, amalgamation takes place only when the 
gold or silver particle comes in actual contact 
with mercury; that owing to the density of 
that fluid it tends to make room for the pas 
sage of ore by capillary openings, and to give 
way bodily to pressure, thereby forcing the 
ore to the surface in the Water-currents with 
out regard to the specific gravity of some of 
its particles when free of moisture. In con 
sequence of this much valuable mineral is car 
ried off in the tailings, as it is not amalgam 
ated by reason of not coming into actual con 
tact with, although passing through a body 
of mercury. This is particularly the case 
when the metallic particles are very minute. 
To overcome this difficulty and to insure an 
actual contact between the valuable mineral 

(No model.) 

and the mercury is the object of the series of 
muller-plates described farther on. 

In working or milling gold and silver ores, 
whether for amalgamation or separation by 55 
gravity, it is found that a pulverization which 
will free all the mineral particles from their 
attachment to rock is impractical, and that 
while some of them are freed others remain 
attached to particles of the rock, or are in- 6o 
closed therein, so that neither amalgamation 
nor separation by gravity are fully effective, 
and in milling such ores much loss is incurred, 
unless the tailings are concentrated by further 
treatment, which is usually effected by means 65 
of expensive machinery, such as jigs, buddles, 
Vanners, and similar appliances. 

It is well known that the passage of pull 
verized ore, whether wet or dry, through mer 
cury is attended by a mechanical division or 70 
flouring of more or less of the mercury, which 
occasions a loss thereof, and, if it be charged 
therewith, of valuable mineral also. None of 
the processes, so far as I can learn, where ore 
is passed through mercury provide any ade- 75 
quate means for preventing such loss. 
I have mentioned some of the defects in the 

usual processes for separating gold and silver 
from their ores, and have designed an appa 
ratus which I find by experiment will over 
come these difficulties, and in the same pro 
cess concentrate the valuable portion of the 
ore, after first separating therefrom all the 
particles of free gold and metallic silver. 
Myinvention is based in part on the theory 

that gold and metallic silver will amalgamate 
if brought into actual contact with mercury, 
though I also seek to make available the su 
perior specific gravity of gold over that of 
mercury and the superior gravity of the min 
eralized portion of the ore over the gangue. 
The method by which I seek to accomplish 

these results will be best understood by refer 
ence to the accompanying drawings. 

Figure 1 is a sectional view of my appara 
tus, and Figs. 2 and 3 are detail views. 
A is a vessel for containing mercury, cylin 

drical in form, having an enlarged cylindri 
cal section, B, preferably made of cast-iron, 
both sections made with sloping base, sub 
stantially as shown. 
C is a pipe standing in a seat, d, stayed by 
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the bearing E, having a pulley, i), by which muller-plates above described are one or more 
it is rotated, a hopper, S, at its upper end, stationary plates, in m, made of copper, per 
and openings Wat, or near its lower end. 
Near the bottom of the vessel A is a distrib 

5 litting and mixing device composed of a series 
of perforated plates, preferably made of steel 
and arranged as follows: . . . . . 
A short distance above the bottom of the 

vessel A is the plate F, the upper surface of 
which is shown in Fig. 2, which is held in po 
sition by means of set-screws. It is perfo 
rated from the seat d outwardly for a short 
distance, where it extends under the space act, 
and also near the side of the cylinder, in order 

I5 that the mercury may freely pass through it. 
There are grooves extending along a part of 
the upper surface of the plate, through which 
the pulp mixed with mercury can pass out 
wardly. 

2O Affixed to the pipe C by means of a collar is 
the plate G, which is so adjusted on the pipe 
as to bring a part of its under Surface into al 
most immediate contact with part of the up 
per surface of the plate F. A portion of the 
under surface of the plate G is grooved in a 
similar manner to the plate F, and for the 
same reason. The plate G is perforated 
throughout, except near the pipe C, where the 
plate extends above the space at a, where it is 
without any perforations, so that the pulp dis 
charged from the openings at in the pipe C is 
forced outwardly and between the plates F. 
and G and into the grooves therein. 
In almost immediate contact with the plate 

G is a stationary perforated plate, I, held in 
place by set-screws. 
Above the plate I is the plate K, affixed to 

the pipe C by a collar, and which plate rotates 
with the pipe. The perforated stationary 

4o plate L is also held in place by set-screws im 
mediately above the revolving plate K. The 
plates I, K, and L are so adjusted in the ves 
sel that their surfaces are in almost an imme 
diate contact, SO as to Operate as a compound 
muel'. - 

In working the apparatus, the vessel A being 
filled with mercury to about the height of the 
dotted line shown in Fig. 1, the pipe C is 
made to rotate, the pulverized ore wet to a 
pulp is fed into the hopper S, and by hydro 
static pressure carried out of the openings W. 
and between the plates F and G along the 
grooves therein, and in consequence of the 
pressure and the rotation of the plates G and 
K the ore is ground or rubbed through the 
perforations in the series of plates and passes 
into the mercury above them in the vessel A. 
In passing between and through the series of 
plates the pulp is thoroughly mixed with 
mercury, and it is believed that no particle of 
mineral, howevel minute, will escape analgam 
ation if in condition to amalgamate. 
The plates F, G, I, K, and L are preferably 

made of steel, having perforations only a little 
65 larger than is necessary for the passage of the 
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particles of pulverized ore. 
At a suitable distance above the Series of 

forated and having amalgamating-surfaces. 7o 
On the under side of the plates in in are 

angular projections or flanges extending dowln 
ward, as shown in Fig. 3, which are designed 
to collect the floured mercury and to arrest the 
circulatory motion therein, which is commu- 75 
nicated thereto by the rotation of the plates 
G. and K, thereby securing a quiet stratum of 
mercury, through which the ore must pass, and 
where there is no interference with the law of 
gravity in separating the metal from the 8O 
gangue. : : . . . . 

At the top of the vessel A, and extending 
nearly to the side of the enlarged cylinder B, 
is placed the plate N, which plate is affixed to 
the pipe C and rotates with it. This plate is 85 
perforated from the pipe outwardly over the 
space above the vessel A, and is without any 
perforations where it extends within the en 
larged cylinder B. The plate N is made of 
copper, and has an amalgamating under Sur- 9o 
face from which project a series of points or 
stirrers of unequal length. The object of this 
construction of the plate Nisto gather the fine 
or floured mercury, which must come in con 
tact there with if carried thereby, the water- 95 
currents passing out of the vessel A. The 
finely-divided particles of mercury, as they are 
accumulated on the under amalgamating-sur 
face of the plate N, form globules, and when 
of sufficient size become detached, in conse. Ico 
quence of their own weight, and fall down 
and become incorporated with the body of 
mercury in the vessel A. The projecting stir 
rers, extending beneath the plate N, prevent 
the packing of the pulp on the surface of the 
body of mercury and enable the globules to 
descend through the pulp. It is expected that 
all loss of mercury will be prevented by this 
device. The plate N performs another office 
as well in its connection with the concentrat 
ing-cylinder, B, of which it forms a revolving 
bottom through which the pulp and water 
currents pass, and by its rotation tends to 
carry the heavier and mineralized portion of 
the ore, as it becomes divested of the gangue, II5 
into the spacebb in the upper cylinder. 
To assist in the separation of the worthless 

material from the heavier and mineralized por 
tion of the ore, in the enlarged cylindrical sec 
tion B is a perforated water-pipe, R, extend 
ing entirely around the outside of the cylin 
der, with openings inwardly, or toward the pipe 
C, through which water-pipe, by means of a 
supply-pipe, W, Water is forced through the 
pulp in the cylinder B and over the surface 
of the imperforated part of the plate N, the 
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rotation of which plate, assisted by the gray 
ity of the mineralized ore in opposition to the 
water-currents from the pipe R, serves to com 
pletely divest the concentrate material from all 
the light and Worthless gangue before it has 
worked its way beyond the plate N into the 
space b b, from where it is discharged by the 
openings in the cylinder B (shown in Fig. 1) 
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below the spouti. In case any free gold should 
be carried above the plate N by the force of 
the water-currents having failed to amalgamate 
in the vessel A, it is expected that it would 
not be lost, but would be retained with the 
concentrate in the upper cylinder. 
While it is not claimed that the concentrat 

ing device arranged in this apparatus is by it 
self alone adapted to working very finely pull 
verized ore or slimes, it is expected that ma 
terial of that character, in passing through the 
vessel A, will be divested of nearly or quite all 
its value, and that only the coarser particles 
will carry value which it is desirable to save, 
and which this device, it is believed, will do 

that there are devices for concentrating oreby 
means of upward currents of water; but 
What I claim as new, and desire to secure 4o 

by Letters Patent, is- . 
1. The combination of the vessel A for con 

taining mercury, the hollow pipe C, standing 
in a seat, d, within the vessel, having a hop 
per, S, at its upper end, means by which it is 45 
rotated, openings Wat its lower end, means by 
which the pulp is mixed with mercury and 
distributed beneath a body thereof, perforated 
plates an in above the distributing device, and 
the enlarged cylindrical section B, containing 5o 
water-pipe, stirrers, convex revolving plateN, 
and openings for the discharge of the concen 

to such extent that further treatment will be trate, substantially as described. 
wholly unnecessary. 
The Stirrer O is constructed of two or more 

iron rods inserted at one end into a collar 
around the pipe C, by which they are rotated 
with the pipe. These rods extend nearly to 
the side of the cylinder B, and have on the un 
der side thereof branches or projections ex 
tending downward, and which are of unequal 
length, so that the ends thereof may be equally 
distant from the surface of the convex plate 
N, as shown in Fig. 1. 
The object of the stirrer is to prevent the 

heavy material from packing on the plate N, 
and also to assist the water-currents in wash 
ing away the light material or gangue. 

2. The combination of the vessel A, feed 
pipe C, means for distributing and mixing the 
pulp beneath a body of mercury, enlarged cyl 
inder B, with water-pipe R, supply-pipe V, 
convex amalgamating-plate N, and the sta 
tionary amalgamating-plates in in, having pro 
jecting flanges on the under side thereof, sub 
stantially as described. - 

3. The combination of the vessel A, pipe C, 
enlarged cylindrical section B, containing wa 
ter-pipe R, Supply-pipe V, convex amalgamat 
ing-plate N, stirrers O, stationary amalgamat- 65 
ing-plates in n, and the series of perforated re 
volving and stationary plates F, G, T, K, and 
L, adjusted as distributing and mixing mull 
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I am aware that devices are in use in which ers, substantially as described. 
pulverized ore is forced beneath the surface of . 
a body of mercury and through perforated 
plates; that stirrers and additional water-cur 
rents are used to assist in washing away the 
tailings from the surface of the mercury, and 

SYLVANUS L. TRIPPE. 

In presence of - 
ALLEN M. GHOST, 
W. C. GHOST. 


