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IMPROVEMENT IN THE MANUFACTURE OF STEEL p 

Specification forming part of Fetters Patent No. 113,5S2, dated April 11, 1871. 

I, FRED. J. SLADE, of Trenton, in the county 
of Mercer and State of New Jersey, have in 
veted certain Improvements in the Manufac 
ture of Steel, of which the following is a speci 
fication: M 

Under date of the 17th of May, 1870, Let 
ters Patent were granted to me for “the man 
ufacture of steel by the decarbonization and 
subsequent recarbonization of a bath of molten 
steel or wrought-iron on the hearth of the re 
verberatory furnace.” 

Instead of charging scrap-iron or steel into 
the furnace, the same result may be ob 
tained by using deoxidized ore, commonly 
known as “sponge,” which is simply a form 
of wrought-iron or steel; or the bath may be 
produced directly in the furnace by charging 
a mixture of ore and carbon, the elements of 
which shall first react upon each other to form 
cast-iron, steel, or wrought-iron, which is then 
to be treated as described in my patent above 
alluded to. 
To avoid evasion of my previous patent, I 

therefore now desire to secure by Letters Pat 
ent the manufacture of steel from a bath of 
molten Wrought-iron, or steel produced from 
deoxidized ore or sponge, or from a mixture of 
ore and carbonaceous matter, in the manner 
herein described. When proceeding in this 
manner I first form a mixture of ore with char 
coal, anthracite, or other carbonaceous matter 
in such proportions that the carbon shall, 
when heated, remove the oxygen from the ore, 
or even be in excess of the quantity necessary 
for this purpose. In the one case a product 
of wrought-iron and in the other of steel will 
result, This mixture is then subjected to a 

heat, either in the melting-furnace or in a sep 
arate chamber, sufficient to effect the deoxida 
tion of the ore. 
The resulting wrought-iron or steel is then 

melted in the melting-furnace, and if it be not 
already sufficiently decarbonized, the excess 
of carbon is removed by the addition of scrap, 
puddle-balls or bars, sponge, ore, or other 
similar material, or by simply allowing it to 
remain in a molten condition under the influ 
ence of the flame until a bath nearly approach 
ing Wrought-iron and of uniform and known 
composition is obtained. 
A suitable recarbonizing material-such 

as spiegeleisen or Franklinite iron-is then 
added in sufficient quantity to give the desired 
grade of steel, and to remove the red-shortness 
of the decarbonized metal, and thus give a 
Workable steel. 
I make no claim to the manufacture of 

Wrought-iron sponge by heating ore in contact 
with carbon, nor to the manufacture of steel 
by melting a mixture of ore and carbon of 
suitable proportions to produce steel directly; 
ut - 

What I do claim is 
The manufacture of steel by the recarboni. 

zation of a bath of metal produced from iron 
sponge, or from a mixture of ore and carbon 
aceous matter previously melted and decar 
bonized, substantially as described. 

FRED. J. SLADE, 

Witnesses: 
J. D. HALL 
W. C.TAYLOR. 


