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To add it'll Oil, it litty (of Cey'7. 
Be it, known that I, WILLIAA! liRAND RETH, 

a resident of Sing Sing, in the county of West 
chester and State of New York, have invented 
an Improved Process of Producing Cobalt 

pared, being constiructed of umps of graph 
itic carbon similar to the graphitic carbon 
mixed with the Ore. 

Matte from Cobalt Ores; and I do hereby de 
clare that the following is a ful, clear, and 
exact description of the same. 
The object of my invention is to produce 

a superior quality of cobalt matte and to 
cheapen the production by reducing the time 
required in the process, by simplifying the 
process generally, and by employing an agent of the metal. 
which is more effective than those hitherto 
employed in reducing cobalt ores. 

In my improved process I employ as an act 
ive agent what is known as “graphitic car 
bon-such as is found at Cranston, Rhode 
Island, and elsewhere-and this I use in the 
manner hereinafter described. 
The principle of my invention consists in 

the melting of the cobalt ore with a flux in 
the presence of graphitic carbon, the ore and 
the graphitic carbon having been first prop 
erly prepared and mixed, as hereinafter ex 
plained. I have discovered that when the ore 
is melted in this way the metal in the ore will 
be quickly and thoroughly reduced and will 
sink to the bottom of the mass, while the 
earthy and other foreign substances contained 
originally in the ore will rise to the top of the 
mass, the metallic contents of the ore being 
thus separated from its other contents. 
metal can then be tapped or drawn off. 
The cobalt ore is first broken up into a 

more or less finely-divided condition by any 
suitable means. I prefer to grind the ore to 
about the size of wheat-grains. A quantity of 
graphitic carbon equal to about twenty-five 
per cent., by weight, of the amount of the ore, 
is also broken up into about the same size. 
The broken ore and carbon are then mixed 
with each other. The extent to which the 
ore and the graphitic carbon are thus broken 
up may of course be varied; but I prefer to 
prepare the ore and graphitic carbon as above 
described. I also add to the mixed ore and 
graphitic carbon a flux, such as borax, fluor 
spar, or lin) e. 
carbon and flux are spread upon the hearth. 
of a furnace. This liearth is previously pre 

The 

The mixed ore and graphitic 

Otile' forms of health 
could be used: but my entire invention con 
templates the employment of a graphitic 
health such as described. The mixed ore, 
graphitic carbon, and fil& are the heated 
sufficiently to melt the mass. I prefer to do 
this heating by means of gaseous fuel in 
stead of coal, as the nitrogenized substances 
or gases that are given off from the coal dur 
ing its combustion are apt to destroy a part 

charge has been melted the metal in the ore 
will sink to the bottom of the charge, while 
the other contents will rise to the top. Thus 
the metal will be separated from the other 
constituents of the ore, after which the metal 
can be tapped or run off into molds or other 
suitable vessels. 
The same process can be employed in a re 

tort or crucible. In this case the ore and 
graphitic carbon and flux, after being pre 
pared and mixed as already explained, are 
placed in a retort or crucible of clay or other 
Suitable substance, and then heated until the 
contents of the retort or crucible are relted. 
The metal will sink to the bottom of the ves 
sel and the other parts will rise to the top. 
The metal can then be rulin off. If the ore 
which is to be reduced is an arsenical ore 
that is, if it contains arsenic in any appreci 
able quantity-I prefer to subject it to a pre 
paratory treatment of roasting before begin 
ning my process above described. This pre 
paratory treatment is for the purpose of driv 
ing off the arsenic from the Ore, and consists 
merely of the heating of the ore in a suitable 
retort or furnace to a sufficient degree of heat 
to expel the arsenic without melting the ore. 
The heating is continued until the garlic odor 
which marks the expulision of the arsenic is 
no longer given off. This preparatory treat 
ment of arsenical ores is well known. After 
the ore has been thus freed from arsenic it is 
treated in the manner above described. 

It will be found that cobalt ore generally 
contains some percentage of nickel. In this 
case the application of my process will reduce 
the nickel also in the same manner that, it re 
duces the cobalt, and as a result of the pro 
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It will be found that when the . 
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cess a metallic matte Will be obtained colm 
posed of cobalt and nickel. 

If the ore contains other metals than cobalt 
and nickel-such as silver, copper, and iron 

5 these metals will also be reduced by my pro 
cess and a solid metallic matte will be pro 
duced composed of the different metals con 
tained in the pre. 
The cobalt can be separated from the other 

Io metals which are reduced with it in any well 
known manner, this separation of the differ 
ent metals found in the matte forming no part 
of my invention. 
My process is applicable to cobalt ores, such 

15 as the Lovelock ore of Nevada and the Silver 
Cliff ore of Colorado. 

I am aware that certain forms of carbon 
have been used heretofore at certain stages 
in the reduction of cobalt ores; but I do not 

2O claim the use of carbom, broadly, for the re 
duction of cobalt ores, as my invention con 
sists in the use of graphitic carbon, substan 
tially in the manner already explained, all as 
hereinafter claimed. 
The advantages of my improved process 

over former processes are that it produces a 
greater yield of metal from a given quantity 
of ore, that it requires a smaller amount of 
the reducing agent, that it is a simple pro 

3o cess easily carried on, that it requires less 
time than other processes hitherto known, 
that it can be employed in the reduction of 
very refractory ores, that it produces the co 

-s balt matte at a considerably less cost than 's 
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other processes, that it employs but a single 35 
reducing agent, and that it can be conducted 
by ordinary workmen without any special skill 
or knowledge. - 
Having now described my invention, what I 

claim as new, and desire to secure by Letters 4o 
| Patent, is 

1. The process of producing cobalt matte 
from cobalt ores, consisting of breaking up 
the ore, then mixing it with graphitic carbon 
and adding a suitable flux, then melting the 
mass and drawing off the metal, substantially 
as described. 

2. The process of producing cobalt matte 
from cobalt ores, consisting of breaking up 
the ore, breaking up a quantity of graphitic 5o 
carbon equal to about twenty-five per cent., 
by weight, of the ore, mixing the ore and 
graphitic carbon, adding a suitable flux, then 
melting the mass, and then drawing off the 
metal, substantially as described. 

3. The process of producing cobalt matte 
from cobalt ores, consisting of breaking up 
the ore, breaking up a quantity of graphitic 
carbon equal to about twenty-five per cent., 
by weight, of the ore, mixing the ore and 
graphitic carbon, adding a suitable flux, melt 
ing the mass in a furnace having a hearth 
made of graphitic carbon, and then drawing 
off the metal, substantially as described. 

WILLIAM BRANDRETH. 
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Witnesses: 
C. M. RAYMOND, 
R. N. KENYON. 

  


