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To all whom it may concern: ‘ 
Be it known that I, FRANK D.WooD, a citi 

zen of the United States, residing in the city 
and county of San Francisco, State of Cali 
fornia, have invented an Improvement in 
Means for Working Ores by the Cyanid Proc 
ess 5 andlhereby declare the following to be a 
full, clear, and exact description of the same. 
My invention relates to an improved appa 

ratus for the extraction of precious metals 
from their ores, and is particularly intended 
for use in the treatment of such ores in the 
presence of cyanid solutions. 
The object of my invention is to provide a 

means for expediting the ordinarily slow 
process ‘of lixiviation. ‘ 

It consists, essentially, of a trough or con 
taining-tank, through which an endless con 
veyer is adapted to travel, said conveyer be 
ing transversely concaved and in which con 
cavity the ore is held, a series of rollers with 
in said trough and over which the conveyer 
travels in undulatory movement, whereby the 
solution is given free access to all particles of 
the ore carried on the conveyer, and means 
for subjecting the ore to the oxidizing action 
of the air as it is passed from one conveyer to 
another. 

It also comprises details which will be more 
fully set forth hereinafter; 
Having reference to the accompanying 

drawings, Figure 1 is a side elevation of the 
apparatus. Fig. 2 is a top plan view. Fig. 
3 is a longitudinal section through one of the 
tanks. Fig. 4 is an enlarged cross-section on 
the line a: a; of Fig. 3. 
A represents a trough or tank of any de 

sired size or material, which is adapted to con 
tain a solution of cyanid or other‘suitable 
solvent. 

2 represents rollers supported upon arms 12 
at either end of said tank, over which an end~ 
less conveyer or belt 3 is adapted to travelin 
such manner that a portion of said belt passes 
continuously through the solution in said 
tank and emerging therefrom is returned be 
neath the tank. This belt is made of suitable 
fabric, as canvas, secured to chains which 
pass over sprockets 2a upon the supporting 
rollers. 

The rollers 2 are placed‘at different eleva 
tions above and beyond the tank, so that the 
conveyer at the rear of the machine is higher 
than at the head, for reasonsthat will be seen 
later. In practice the tanks maybe, for ex 
ample, ten feet in length, and the projection 
of the carriers may be four feet beyond either 
end of the-tank. ' 

In the bottom of thetrough are a series of 
rollers 4,‘ over which the belt passes in un 
dulatory movement, as shown. 

The‘rollers 2 and 4 are concaved, so that in 
addition to the longitudinal sagging of the 
belt ‘between the rollers the belt is also given 
a concaved form transversely. It is by rea 
son ofrthis transverse concavity that the ma‘ 
terial is retained upon ‘the belt. By means of 
aworm or other suitable gearing 5 motion is 
imparted to the belt. This movement is usu 
ally very slow, so as to allow a su?icient time 
for the process of lixiviation. As thus de~ 
scribed, ‘the trough, conveyer, rollers, &c., 
represent one element of my machine. 
The pulp or ?nely-comminuted material is 

fed‘onto the more nearly horizontal portion 
.3a of the belt by suitable means, as the worm 
carrier 6. The feed-supply may be regulated 
by arsuitable gate or slide 7. It is desirable 
that the material shall not extend above the 
edges of the belt, but shall lie thereon, as in 
a trough. The depth of the material on the 
center of the belt may vary from one to ten 
inches or more, depending on the size of the 
machine,"rapidity of operation, leaching so 
lution, &c. The belt is supported and kept 
in properly-distended position by means of 
the transverse rods 11, secured‘ to the lateral 
chains. As the'belt moves forward the pulp 
is slowly passed through the lixiviating solu 
tion. The percolation of the latter through 
the mass is assisted by reason of ‘the rollers 
at, which sustain the belt at intervals, so that 
the latter is alternately given‘ a convex and 
concave form longitudinally. This I convex 
ing of the belt at the points of support causes 
the particles of material'to be ‘more widely 
separated, as shown at 8, and the porosity 
of the mass to be greatly increased, where 
upon the solution has access to all parts of 
the latter. As the belt leaves the trough it 
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travels in an extended upwardly-inclined di 
rection, and the pulp is ?nally discharged, 
as at 9, upon a second conveyer 3’ and the 
same process repeated. The slow movement 
of the pulp upon the portion 10 of the belt 
allows the solution remaining in the pulp to 
drain backward into the tank and also allows 
the air gradually to penetrate the mass and 
assist in the oxidation of the particles. How 
ever, this oxidation, which is an essential part 
of the lixiviating process, is mainly accom 
plished when the pulp falls in a disintegrated 
mass from one conveyer upon the other, 
whereupon the air has access to all the parti 
cles. This breaking up of the mass and ex 
posure to the atmosphere is of very great im 
portance. The pulp is then carried forward 
over succeeding conveyers until the process 
of lixiviation is complete. The peculiar con 
struction of the tanks, with their high rear 
conveyer-supports and low front conveyer 
portions, causes, further, by the dropping of 
the particles from one to the other a thorough 
commingling of the pulp, and the same is 
passed through the successive solutions with 
out any agitation in the latter. As a conse 
quence the presence of slimes in suspension 
is less apparent than in ordinary processes, 
and the subsequent operation of precipitation 
is accordingly assisted. It is customary and 
preferable to arrange these tanks in series, 
so that the said process goes on progressively, 
continuously, and automatically from the 
time the ore enters the machine till it is dis 
charged as waste, as at 13. Each conveyer 
is connected with and driven by the other 
through the chain-gearing 14, and all may be 
operated in unison by the worm 5. 
Extending beneath the line of tanks is a 

trough 15, in which any particles falling from 
the conveyers are caught as the latter pass 
beneath the tanks on their return. , 
The number of the tanks and the rate of 

travel of the conveyers depend on conditions, 
one class of ore taking often less time than 
another. 
While only three tanks are shown herewith, 

it is desired to have generally six or more of 
these tanks in line. These tanks are ?lled 
with solutions of varying strengths, it being 
customary to have the tank into which the 
ore is ?rst delivered contain the strongest so 
lution, the solutions in the succeeding tanks 
gradually reducing in strength and the last 
two tanks containing water alone, in which 
the pulp is ?nally washed. As the liquid 
in these latter tanks becomes more charged 
with cyanid it may be used as a solvent also. 
These tanks may, furthermore, be arranged in 
one or more series, as in Fig. 2, according to 
the desired capacity of the plant. Having 
determined on asuitable number of tanks, the 
speed of the conveyers can be regulated ac 
cording to the time necessary for proper lix 
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iviation. 
considerably less than in the ordinary proc 
esses, as where the pulp is treated by caus 
ing the solution to percolate through it or by 
working with agitators. The reasons for this 
are, to reiterate, the manner of travel of the 
conveyers over the concaved rollers 2“ and 
the breaking up and oxidation of the pulp as 
it falls from one conveyer upon the other. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is— 

1. An apparatus for working ores consist 
ing of a plurality of tanks arranged in line, a 
conveyer passing through each of said tanks 
and returning thereunder, said conveyer ele 
vated at the rear of the machine more than 
-at the front, and the rear end of one of the 
conveyers discharging upon the front end of 
the other conveyer, and means whereby the 
conveyers may be driven in unison. 

2. An apparatus for working ores compris 
ing a plurality of tanks arranged in line, each 
of said tanks having a conveyer passing 
through and returning beneath the tank, 
means for driving the conveyers in unison, 
and concaved rollers within the tank and upon 
which the conveyers travel whereby the lat 
ter are given an undulatory movement while 
passing through the tank. 

3. In an apparatus for treating ores, a con 
taining- tank, an endless transversely-con 
caved belt conveyer upon which the ore is 
carried. through the solution in said tank, and 
means by which an undulatory movement is 
given to said conveyer. 

4. In an apparatus for treating ores, a con 
taining-tank, an endless-belt conveyer pass 
ing through and returning beneath said tank, 
means supporting one end of the’ conveyer at 
a higher elevation than the opposite end, and 
rollers within the tank ‘over which the con 
veyer passeswhereby the latter is given an 
undulatory movement. 
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5. In an apparatus for treating ores, a con- ' 
taining-tank, an endless-belt conveyer pass 
ing through and returning beneath said tank, 
concaved rollers upon which said conveyer is 
sustained and rods supporting the edges of 
said conveyer whereby the latter is kept dis-p 
tended. 

6. In an apparatus for treating ores, the 
combination of a containing-tank, an endless 
belt conveyer, concaved rollers on which said 
conveyor is supported, certain of said rollers 
disposed in the tank so that the conveyer 
passes over them in undulatory movement 
during its travel through the solution in the 
tank, and supports for said conveyer at oppo 
site ends thereof, one of said supports being 
at a higher elevation than the other. 

7. An apparatus for treating ores consisting 
in combination of a plurality of alined con 
taining-tanks, a transversely-concaved, cnd~ 
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less belt passing through and returning be 
neath each of said tanks, and upon which 
the ore is carried, each of said belts dis~ 
charging its‘ lead upon the belt of the next 
succeeding tank, means for driving said belts 
in unison, means by which said belts are kept 
transversely distended and rollers disposed 
at intervals in said troughs and over which 

the belts pass, whereby the latter are given 
an undulatory movement. 10 
In witness whereof I have hereunto set my 

hand. 
FRANK D. WOOD. 

Witnesses: ' 

S. H. N OURSE, 
JEssIE O. BRODIE. 


