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To all whom it may concern 
Be it known that I, LEWIS M. KELLOGG, a 

citizen of the United States, residing at 
South Pasadena, in the county of Los An 
geles and State of California, have invented 
new and useful Improvements in Cascade 
Amalgamators, of which the following is a 
specification. 
My invention relates to improvements in 

mercury amalgamators in which mercury is 
used to recover precious metals from their 
Ores and sands, and the objects of my inven 
tion are to provide in such a device a means 
by which the mercury is broken into glob 
ules and disseminated through the Ore pulp 
followed by an adequate means for collect 
E. and reuniting the mercury; more spe 
cifically to provide a terraced mercury cas 
cade over which the mercury and ore pulp 
are caused to flow in intimate association; 
the device consisting of the novel features 
herein shown described and claimed. 
With reference to the drawings: 
Figure 1 is a diametrical sectional eleva 

tion of the device. 
Fig. 2 is a fragmentary top view of the 

right hand side of the device as shown in 
IFig. 1, with an ore feed hopper removed. 

Fig. 3 is a fragmentary top view of left 
hand side of the device, as shown in Fig. 1 
with a rotating cover removed. 
in carrying out my invention a circular 

basin 1 is provided at the center of which 
is erected a cascade structure 2 comprising 
the terraces 3, 4 and 5 each terrace being 
provided with an annular mercury basin 6, 6, 
6. Through the center of the cascade struc 
ture is formed a bearing in which is rota 
tably mounted a shaft 7. 
The floor of the basin is substantially flat 

and is encircled by a low Wall 8. From the 
rim of the Wall and extending outwardly 
is a bib 9 having a mercury coated surface 
which is inclined toward the basin. Hori 
Zontally through the Wall is formed a mer 
cury discharge port 10. A mercury dis 
charge means 11 is positioned on the bib 
having a channel 12 in open communication 
with the mercury discharge port, a cham 
ber 13 extending above the level of the bib 
9, a filter element 13 within the chamber, a 
mercury seal 14 and a rim 15, and being 
provided with a mercury discharge conduit 
16 and a cleaning water conduit 17. The 
discharge conduit 16 is connected to the 
suction side of a gear pump 17 by the opera 

tion of which the mercury is passed up 
Wardly to the head of the cascade by the 
conduit 18. A tailings discharge launder 
19 is disposed about the basin. 
A rotating cover 20 is fixed to the top of 

the shaft 7 and overhangs the cascade 2, 
the basin 1 and the bib 9. That part which 
Surrounds, the cascade conforms to the ter 
races, and is Spaced therefrom forming an 
annular channel 21; that part which covers 
the basin is disposed at such a level that it is partly submersed into a body of mercury, 
the normal level of which is shown by a dotted line 22 and that part which overhangs 
the bib 9 rotates closely thereto providing a 
tailings discharge crevice 23. 
An Ore feed hopper 24 is mounted upon 

the top of the cover and above the cascade 
and which is in open communication with 
the channel 21 of the cascade structure by 
means of ports 25. 
A node pockets 26 are disposed about the 

Cascade cover having porous bottoms 27 and 
insulating linings 28, and within the pockets 
thus formed are placed replacable anode 
elements 29. A conductor ring 30 is fixed 
to the top of the cover and insulated there 
from. 
A brush 31 fixed to the chamber 13 and 

insulated therefrom is provided to carry 
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Current to the ring 30 from which it passes 
to the anodes 29 by conductors 32. In the operation of the device, mercury is 
filled into the basin 1 up to the level of the 
dotted line 20 and into the basins 6, 6, 6 
of the cascade, the outside mercury system 
being also filled. 
The mercury entering at the head of the 

cascade from the pump 17 overflows each 
succeeding terrace 3, 4 and 5 falling into 
the basins 6, 6, 6, thence into the main basin 
1 from which it overflows through the port 
10, through a filtering element 13, under 
the Seal 14, over the rim 15 and again to 
the pump 17 by the conduit 16. 
The shaft 7 is rotated slowly by any 

suitable means, such as the worm gear shown 
in Fig. 1, thus rotating the cover 20. Ore 
pulp carried in an adequate flow of water is 
entered into the hopper 24 from which it 
passes down into the channel 21 by the 
ports 25. Here it meets and mingles with 
the mercury flow breaking the latter up into 
globules, and the mercury and pulp then 
pass down and over the terraces to the main 
basin 1 in a spiral course due to the rota 
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tion of the cover. In the main basin the mercury separates from the pulp forning a 
lower stratum with the ore pulp riding on 
top of the mercury and between it and the 
undersurface of the rotating cover. At the 
rim of the basin the mercury overflows through the port 10, the mercury not being 
allowed to touch the top of the port and the 
ore pulp being restrained from passing out 
of the basin over the surface of the dis 
charging mercury by a counter current of 
cleaning water entered into the chamber 18 
by the conduit 17. The scum which forms on the mercury body in the process of amal 

5 gamation passes out on the surface of the 
mercury and is caught in the filter element 
13a. The ore pulp riding on the surface of 
the mercury passes out over the mercury 

20 
anodes through the porous bottoms through 
the pulp and globules of mercury and into 

coated bib 9 and away by the channel 28. 
The electric current flow passes from the 

the cascade structure or into the mercury 
25 
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held in the basins 6, 6, 6 returning to its 
source by a return conduit 83. 
Thus amalgamation is carried on in the 

mercury cascade where globules of mercury 
are intimately mixed with the ore or pulp 
and in the main basin where the pulp is 
moving under pressure between the surface 
of the mercury and the rotating cover, the 
bib acting as an amalgamator of particles 
of mercury which may become detached 
from the body in the basin, the bib surface 
being inclined toward the basin in order that the mercury which is caught may drain back 
thereinto. - 

The cascade structure may have any num 
ber and any width of terraces, and it is to 
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be understood that the exact form of the 
cascade structure and of its overhanging 
cover forms no part of my present inven 
tion, and that other changes may be made 
in the detail of construction and the arrange 
ment of parts without departing from the 
spirit of the invention as claimed. - 
Having thus described my invention, I 

claim: 
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1. In a mercury amalgamator in combina 
tion, a cascade comprising a series of annular 
terraces, a shallow mercury basin extending 
outwardly from the base of the cascade and 
having an annular retaining Wall, a mercur 
discharge port formed through the wall of 
the basin and extending above and below the 
normal mercury level, a rotatably mounted 

60 

cover for the cascade and the basin adapted 
to rotate closely thereto and thereover, means 
for feeding mercury to the head of the cas 
cade and means for passing ore pulp over 
the cascade with the overflowing mercury. 

2. In combination in a mercury amalga 
mator, a mercury cascade comprising a plu 
rality of annular terraces, a rotatably mount 

y to be rotatably mounted having 
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ed retaining cover conforming to the con: 65 
tour of the terraces and properly spaced 
therefrom, means for carrying mercury to 
the head of the cascade, means for collect 
ing and reuniting the mercury at the base 
of the cascade and means. for passing ore 
pulp over the cascade with the flow of mer 
cury. 

3. In a mercury amalgamator in combina 
tion, a mercury cascade, comprising a plu 
rality of annular terraces, a mercury basin 75 
formed in the top of each terrace, a rota 
tably mounted retaining cover conforming 
to the contour of the terraces and properly 
spaced therefrom, means for admitting mer 
cury to the head of the cascade, means for 
collecting and reuniting the mercury at the 
base of the cascade, and means for passing 
ore pulp over the cascade with the cascading 
mercury. 

4. In combination in a mercury amalga 
mator, an annular mercury cascade, a retain 
ing cover for the cascade rotatably mounted . 
and conforming to the cascade structure and 
properly spaced therefrom, anode pockets 
formed in the cover adapted to carry electric 
anodes whereby a current may be passed 
from them through a descending flow of pulp 
and mercury, means for delivering mercury 
to the head of the cascade, means for collect 
ing and reuniting the mercury at the base of 95 
the cascade and means for passing ore pulp 
over the cascade in association with the cas 
cading mercury. . 

5. In a mercury amalgamator, in combina 
tion, a circular mercury cascade comprising 100 
a series of terraces, means for feeding mer 
cury to the head of the cascade, a circular 
basin at the base of the cascade adapted to 
collect and reunite the mercury, means for 
passing ore pulp over the cascade with the 105 
cascading mercury, an annular cover rota 
tably mounted over the cascade and over. 
the basin its inner and under surface con 
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forming to the cascade structure and the 
basin and properly spaced therefrom form- 110 
ing a channel through which the pulp will 
flow in intimate association with the mer 
cury in its passage over the cascade and as a 
floating stratum in passing through the 
basin. - II.5 

6. A cover for a mercury cascade adapted 
an inner 

surface conforming to the cascade structure 
and adapted to be spaced therefrom where 
by a substantially parallel channel will be 120 
formed between it and the cascade surfaces, 
anode pockets formed in the wall of the cover 
having porous bottoms and linings of insu 
lating material adapted to carry replaceable 
anode elements. 
In testimony whereof I have signed my 

name to this specification. - - 
LEWIS M. KELLOGG. 
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