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UNITED STATES PATENT OFFICE. 

WILLIAM A. MERRALLS, OF KANSAS CITY, MISSOURI. 

GOO a SEPARATOR. 

SPECIFICATION forming part of letters Fate at No. 391,421, dated October 23, 1888. 
Appication filed July 13, 1888. 

To att, whon, it may concern: 
Beit known that I, WILLIAM. A. MERRALLs, 

of Kansas City, Jackson county, Missouri, have 
invented certain new and useful Improvements 
in Gold-Separators, of which the following is 
a full, clear, and exact description, reference 
being had to the accompanying drawings, 
forming a part hereof. 
This invention relates to an improved ap 

paratus for extracting gold from placer mines; 
and it consists in the means and devices here. 
inafter set forth, and pointed out in the claims. 
In the drawings, which illustrate the man 

ner of carrying out my invention, Figure 1 ex 
hibits a side elevation of a rotary settling 
tank and a series of settling-boxes which I use. 
Fig. 2 is a plan view of the devices shown in 
Fig. 1. Fig. 3 is a transverse sectional view 
through a mercury-trap. Fig. 4 is a detail 
elevation of a faucet used upon the rotary set 
tling-tanks. Fig. 5 is a sectional view of the 
same on line if y. Fig. 6 is an end view of the 
two rotary settling-tanks, looking toward the 
same from the left hand of Fig. 2; and Fig. 7 
is a longitudinal Section through one of said 
settling-tanks. 
The purpose of my invention is to extract 

the fine and coarse gold from placer ground, 
which usually consists in bowlders, gravel, 
sand, &c., among which is a certain amount of 
fine and coarse gold, which is of such nature 
that it will float on water with a current, (and 
sometimes without a current,) and being coated 
with oxides it will not amalgamate, but will 
ass over amalgamated plates or a body of 

mercury without being taken up by it. 

O 

SO 
cessively finer. 

By means of the apparatus presently de 
scribed the bowlders, gravel, and Saud (ex 
cept some of the very finest sand) are gotten 
rid of, and only a residuum of fine sand, gold, 
and water is left for final treatment. 
With this end in view my invention consists 

in the construction and combination of parts 
hereinafter described and claimed. 
In carrying out my invention I employ a se 

ries of rotary Screens, A, which are located 
one below the other, so that the material from 
one will be discharged into the next succeeding 
one, the successive screens being placed in 
successively lower planes and their mesh suc 

Serial No. 279,815. (No model.) 

“revolving settling - tanks,’ into which the 
fine gravel and gold are discharged. These set 
tling-cylinders have a double function-viz., 
that of a stationary settling - chamber and a 
revolving mixing-chamber, within which the 
material undergoes a certain chemical treat 
ment, as will be presently described. Hand 
holes g are provided in opposite ends of said 
cylinders, through which they are filled and 
emptied, respectively. A series of faucets or 
valves, 22, are located on corresponding ends 
of said cylinders, by means of which the sur 
plus water may be drawn off when desired. 
The cylinders are supported upon friction 
rollers 56, which are arranged beneath them in 
suitable bearings, and they are also provided 
with journals 55 at their ends. Of course, 
however, the arrangement for supporting the 
cylinders E may be varied. For instance, 
they may be entirely supported by the jour 
mals 55, and the rollers 56 may be dispensed 
with, and vice versa. A revolving motion is 
given to the cylinders by means of pulleys 15, 
mounted on shafts 14, and pinions 13, also 
mounted on said shafts, which latter mesh with 
toothedracks 12, which encircle said cylinders 
at about the middle of their length. After 
that I employ a number of stationary settling 
boxes, F, which are sufficient in number to 
properly settle any slime that may pass 
through the settling cylinders E. The station 
ary Settlers have arranged in them, so as to be 
near the surface of the liquid which they con 
tain, a number of U-shaped dippers, F. 
These are removably located in said boxes at 
a height that will correspond to the level of the 
liquid contained therein. The Series of sta 
tionary settling-boxes are connected together 
by overflow-troughs I, as shown, so that the 
liquid may overflow from one to the other. 
Some distance below the botton of the set 

tling-boxes I, and connected to the last one of 
the series by means of an overflow-pipe, L, I 
arrange a filter-box, J. These boxes may be 
filled With a suitable filtering material, such 
as a lining of canvas and a filling of hay or 
straw. A pipe, 23, is arranged to carry the 
water from faucets 22 into filter J. The fil 
tered water is returned to well W, and is used 
over and over again by pump P. This pump 

Below the lowest screen I may of course be of any ordinary construc. 
have a pair of cylinders, which I may term tion. 

75 

85 

90 

95 

ICO 

  

  



V. 

O 

25 

35 

45 

55 

39,42 

A hose, d, is connected to pump P, and is full of water and there being some gold so fine 
adapted to be attached to the end 4 of main 
water-pipe b, and thereby supply water to the 
revolving screens and the several other parts 
of the apparatus. al 

Situated beneath or at one side of the re 
volving settling - cylinders E, I employ an 
amalgamator, M, which is of the following con 
struction: There are a number of oppositely 
inclined shelves having a drop of a few inches 
from one to the other. From the last shelf 
the material drops upon the upper or higher 
one of a series of amalgamated copper plates, 
N. Mercury-traps O separate the ends of said 
plates, as shown, and the water and slime are 
adapted to overflow from one mercury-trap to 
the other. The highest trap has one end ex 
tended some distance to form a mercury-well, 
R, which is separated from the main portion 
of the trap by a partition having an aperture, 
R", formed in it near the bottom of the well, 
and which is to be closed by a suitable plug. 
The bottom 25 of the first trap (shown in plan 
view in Fig. 5) is inclined toward a faucet, 
24, which is located in the end opposite well 
R, for the purpose hereinafter mentioned. 
A sprocket-chain, S, is provided with suit 

able buckets and arranged to run over pulleys 
located in well R, and above the top shelf of the 
amalgamator M, so as to lift the mercury con 
tained in the well and depositit in a trough, T, 
arranged above the top shelf of the amalgam 
ator. Said trough is provided with a series of 
perforations, U, through which the mercury 
drops to the top shelf of the amalgamator. 
The mercury-elevator or sprocket-chain S is 
arranged to be run by means of a belt-pulley, 
75, carried upon the shaft of one of its driv 
ing-wheels, or it may be run in any other suit 
able way. The purpose of this arrangement of 
rotary Screens is to hold back as much of the 
sand as possible, and to let only the water and 
fine gold pass on for further treatment. Such 
material, after passing through the series of 
screens and curved aprons, drops upon one of 
the troughs G, and is conducted through one 
of the hand-holes 9 into one of the rotary set 
tling-cylinders E, which, for the time being, 
is made stationary, and as it is filled up with 
water and sand and whatever fine gold there 
is in the material the sand settles to the bot 
tom of the cylinder, and the water, with what 
fine slime it carries, passes on through the cyl 
inder and out through the hand-hole in its 
opposite end and through trough H into the 
first of the series of stationary settling-boxes 
F, where it is allowed further time to settle. 
The Water and slime pass from one stationary 
settling-box to another through troughs I, 
until they issue from the last box of the series, 
whence they pass down pipe L to filter J. 
Should there be any fine gold that has escaped 
the settling-boxes, it is caught in the filter. The 
filtered water passes from the filter to well W, 
Where it is pumped up into the head of the 
sluice by pump P through hose d, and is used 

as to float on the surface, I introduce one or 
more skimmers or dippers, F, which are sub 
stantially U-shaped in cross-section, and which 
are arranged in said tanks so as to intercept 
the surface current of the liquid, the fine gold 
and slime settling into the hollow or trough 
shaped portion of said skimmers. The skim 
mers may be removed from their normal posi 
tion and cleaned whenever necessary. Their 
contents should be emptied into one of the cyl 
inders E before it is ready for amalgama 
tion. As soon as sufficient material for a 
charge has settled in one of the cylinders E 
(while stationary) a gate or valve, X, is 
changed so as to carry the material into the 
other cylinder, and so on, as before described. 
The fine sand and gold and the pulp that has 
settled in the cylinder are now ready for 
treatment and for a course of amalgamation. 
The hand-holes in either end of the cylinder 
are closed and a tight joint made, and the cylin 
der is allowed to make one or more revolutions 
for the purpose of leveling the pulp inside, 
when it is again stopped and the surplus wa 
ter is allowed to run out through faucets 22, 
whence it flows through pipe 23 to the filter J, 
thus saving anything of value that might have 
gone out with it. After the water is drained 
off, the cylinder is turned until the large 
faucet E' in its side is up, when a chemical 
mixture (which forms no part of my present in 
vention, and hence need not be described here) 
is introduced, and the cylinder is started and 
allowed to revolve for about an hour, when 
the fine gold that is in the pulp will have been 
chemically coated with a film of mercury in 
place of the coating of oxide which it pre 
viously carried. As is well known, this oxide 
coating would have greatly retarded the pro 
cess of amalgamation; but, the coating being. 
now removed, the course of amalgamation will 
be very thorough and complete. The cylin 
der should now be stopped with faucet E" 
downward, as shown more clearly in Fig. 7. 
A hose is now attached to a suitable coupling, 
e', formed upon body of faucet E", and a small 
stream of water (enough to make the pulp 
flow freely down the inclined shelves of the 
amalgamator) is allowed to enter the said 
faucet through said hose. Faucet E" should 
now be opened by means of handlef. 
amount of opening given said faucet should 
be regulated according to circumstances, and 
as the water and pulp flow from the mouth 
of the faucet they fall upon the top shelf of 
the amalgamator, where the pulp will be mixed 
with mercury which has been lifted and dis 
tributed, as before described. The mercury 
and pulp thus mixed flow down the shelves 
of the amalgamator to the first and highest of 
the amalgamated copper plates N, and a por 
tion of the mercury is retained on said copper 
plate, and what is not retained slides down into 
the first mercury-trap O, to be elevated by the 
sprocket-chain and used over again. Sprink 

Over again. The settling-boxes being nearly ling-pipes are arranged over the several mer. 
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cury-traps, so as to shower just enough water 
upon the pulp to keep it loose and light as it 
passes from the copper plates into the traps. 
The mercury sinks down through the soft pulp 
into the trap, and the pulp passes on to the 
next plate, and so on. Whenever necessary, 
the mercury in the main portion of the traps 
is taken out by means of stop-cock 24 or a suit 
able plug, the excess of mercury being returned 
to the well R. Only the excess is returned to 
the well, the mixture of gold and mercury be 
ing removed from the trap and retorted in the ordinary way. 
The amalgamated copper plates N should 

be cleaned off every day, or whenever neces 
sary, and the mercury should be strained and 
the hard amalgam retorted. 
Having thus described my invention, what I 

claim is- - 

l. In a gold-separator, the rotary imperfo 
rate cylinder having a hand-hole and valve in 
each head near the periphery for receiving the 
pulp and permitting the escape of float gold, 

a valved peripheral discharge for the heavy 
concentrates, and discharge-cocks in one end 

the escape of the intermediate grades, sub 
stantially as described. 
at different distances from the periphery for 

25 

2. In a gold-separator, the combination of 
the rotary imperforate cylinder having a hand 
hole and valve in each head near the periphery 
for receiving the pulp and permitting the es 
cape of float gold, a valved peripheral dis 
charge for the heavy concentrates, and dis 
charge-cocks in one end at different distances 
from the periphery for the escape of the inter 
mediate grades, and a stationary settling-box, 
into which the overflow from said cylinder is 
discharged, substantially as described. 
In testimony whereof Iaffix my signature in 

presence of two witnesses. 
WILLIAM. A. MERRALLS. 

Witnesses: 
F. G. FISCHER, 
J. C. HIG-DON. 
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