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UNITED STATES PATENT OFFICE 

GEORGE G. CONVERS, OF SALISBURY, PEN NSYLVANIA. 

PROCESS OF REDUCING FRANKLNITE or Es. 

SPECIFICATION forming part of Letters Patent No. 488,470, dated December 20, 1892. 
Application filed February 29, 1892. Serial No. 423,281 (No model.) 

To all, whon, it may concern: 
Be it known that I, GEORGE. G. CoNVERs, a 

citizen of the United States, residing in Salis 
bury township, Lehigh county, State of Penn 
Sylvania, have invented a new and useful Im 
provement in Processes for Reducing Ores 
Containing Franklinite, Willemite, and Zinc 
ite, of which invention the following is a 
specification. 
The zinc ores of Sussex county, New Jersey, 

consist of an intimate mixture of franklinite, 
Willemite, zincite, calcite and other gangue, 
together with irregular quantities of the sili 
cates of manganese. This mixture is com 
monly known as franklinite ore. The only 
commercial method for the manufacture of 
spelter from these ores has been to work for 
that purpose the oxide produced by the Weth 
erill furnace or that collected in the manu 
facture of Spiegeleisen; the amount of iron 
and manganese in the ores as they occur pro 
hibiting their use in a large way in the ordi 
nary spelter furnace. 

I am familiar with Patent No. 297,480 dated 
April 22, 1884, for a process of reducing 
franklinite ores. In that patent it is specifi 
cally stated that the separation between frank 
linite and willemite is made by gravity jig 
ging, but no provision is therein made for the 
separation from the franklinite of the Zincite 
which, having almost the same specific gravity 
as franklinite, cannot be separated from it by 
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jigging or any method depending upon specific 
gravity. The zincite is therefore lost so far 
as the manufacture of spelter is concerned. 
The object of my invention is the separa 

tion of both the willemite and zincite from the 
franklinite in such condition that the willem 
ite and zincite can both be used directly for 
the manufacture of spelter or oxide of zinc 
while the franklinite mineral after having 
been separated from the other minerals in the 
manner below described is greatly improved 
for the manufacture of the oxide of zinc, and 
the residuum from said franklinite is lower 
in silica and higher in manganese and iron, 
and therefore better adapted to the manu 
facture of spiegeleisen than the residuum ob 
tained from the original franklinite ores. 

In carrying out my process the ores if asso 
ciated with large quantities of calcite or other 

gangue and of the silicates of manganese, 
such as rhodonite, fowlerite and tephroite may 
be first hand-picked for the purpose of sepa 
rating the lumps of ore containing these min 
erals from those consisting chiefly of willem 
ite, zincite and franklinite. The last men 
tioned minerals, either pure or associated with 
some calcite or other gangue and some of the 
silicates of manganese are then crushed to 
such a size that the different minerals are 
broken apart sufficiently to be separated. 
The calcite or other gangue which may be 
associated with this crushed ore may then be 
removed by any gravity jig. The remaining 
portion of the crushed ore is then treated by 
heating it with reducing materials or in any 
other known way to render the franklinite 
magnetic, i.e.-susceptible to attraction by a 
magnet, and the then magnetic franklinite is 
separated from the willemite and zincite by 
the use of any magnetic separator, adapted 
for finely ground ores. The willemite and 
zincite are thus left in a state of sufficient 
purity to be worked directly in a Belgian or 
any other suitable furnace for the manufac 
ture of spelter; and after making many tons 
of spelter from this prepared ore I have found 
that the life of the retorts is longer than when 
used in working the ordinary ores of zinc. 
The willemite and zincite may also be used if 
desired, for the manufacture of oxide of Zinc 
employing for this purpose the Wetherill or 
any other suitable furnace. 
I have above specified the use of the jig for 

the separation of the calcite and other gangue, 
before the magnetization and separation of 
the franklinite, but there is sometimes an 
economic advantage in deferring the opera 
tion of jigging until after the magnetization 
and separation of the franklinite, since the 
quantity of ore to be treated by jigging has 
then been lessened by the quantity of the 
franklinite separated. The franklinite con 
taining but a small proportion, if any of Wil 
lemite or zincite, is then treated in the Weth 
erill or any other suitable furnace for the 
manufacture of the oxide of zinc and I have 
found on a practical test after treating many 
tons of this separated franklinite that it can 
be worked in larger charges and can be more 
closely and profitably worked than the origi 

7 o 

75 

95 

IOO 

  



O 

25 

nal ore. The residuum from this separated 
franklinite is then smelted in the usual way 
for the manufacture of spiegeleisen. 

I claim: 
1. The herein described process of treating 

Ores containing franklinite, willemite and 
Zincite, which consists in treating the frank 
linite to render it magnetic, separating it by 
magnets from the willemite and zincite, re 
ducing the willemite and zincite to spelter by 
a Belgian or other suitable furnace, treating 
the franklinite in the Wetherill or other suit 
able furnace for the manufacture of oxide of 
Zinc and Smelting the residuum from the 
franklinite for spiegeleisen, substantially as 
Set forth. 

2. For the manufacture of spelter from ores 
Containing franklinite, willemite and zincite, 
the process consisting in treating the frank 
linite to render it magnetic, separating it by 
magnets from the willemite and zincite, and 
reducing the willemite and zincite to spelter 
by a Belgian or other suitable furnace, sub 
stantially as set forth. . 

3. For the manufacture of the oxide of zinc 
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from ores containing franklinite, Willemite 
and zincite, the process consisting in treating 
the franklinite to render it magnetic, sepa 
rating it by magnets from the willemite and 
Zincite, reducing the willemite and zincite to 
spelter by the Belgian or other suitable fur 
nace, and treating the franklinite in the 
Wetherill or other suitable furnace for the 
manufacture of oxide of zinc, Substantially as 
Set forth. 

4. For the manufacture of oxide of zinc 
from ores containing franklinite, willemite 
and zincite, the process consisting in treating 
the franklinite to render it magnetic, sepa 
rating it by magnets from the willemite and 
Zincite, and treating the separated franklinite 
alone and the willemite and zincite together 
in the Wetherill or other suitable furnace for 
the manufacture of the oxide of Zine, substan 
tially as set forth. 

GEORGE G. CONVERS. 
Witnesses: 

CHAS. W. CLEWELL, 
ALLEN FELT LENGER. 
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