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(Specimens. )

To all whom tt may concern :

Be it known that I, JAMES J. FRONHEISER,
of Johnstown, in the county of Cambria and
State of Pennsylvania, have invented certain
new and useful Improvements in the Process
of Preparing Iron and Manganese Ores in a
Powdered or Granular State for Use in Fur-
naces; and I do hereby declare the following to
be a full, clear, and exact deseription of the

invention, such as will enable others skilled in

the art to which it pertains to make and use it.
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My invention relates to an improvement in
the process of preparing powdered or granu-
lar ores, iron, and manganese for use 1n smelt-
ing-fur n‘wes and it consists in the process of
fornnnn 11nsses or blocks of comminuted ore
lime, and furnace-slag, which consists 1n fir st

mnmﬂ the ore, lime, and slag with water,

then :11101(11110 the said mixture 1nto nnsses
and then str ennthemnﬂ sald masses by tr cat-
ing them with a solution of silicate of soda, as
will be more fully described hereinafter.

In most deposits of ore a certain quantity of
the metallic portion is found very intimately
mixed with gangue and foreign matter to such
an extent as to render it unprofitable to trans-
port, and often impossible to use, 1n its natu-
ral state. In the condition of lumps the ore
cannot be mechanically concentrated; but af-

ter reducing the lumps of ore to a Very fine |

powdex the oxides of the metals can very easily
be separated from the foreign matter by mag-
netic attraction, in consequence of the differ-
ence in their specific gravities, by means of

35 jigging in water, Subjectmﬂ to an air-blast,
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centrifugal force, or by any other means tha,t
may be plefelled The manner of separat-
ing the ore in a granular state from the ex-
tmneous matter 10rms no necessary part of
this invention, and I do not, therefore, limit
myself to any method of or means for performs-
ing thispart of the process. Adfter thisfine ore
has been obtained in any manner and from any
source, I mix with it a certain quantity of
oround blast-furnace cinder and lime. It 18
impossible fo state the exact amount of the
cinder and lime which is to be used with the
ore, for these amounts will vary with the con-
dition of the ore itself. Some ores will re-

y quire nearly all cinder and butlittle lime, and

others will require nearly all lime and but lit-
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| tle cinder.

hard enough for use in any furnace.

—

The fo]lowmg analysis shows
about the proportion of the elements contained
in the blast-furnace cinder, though the ele-
ments may vary according to the ore , fuels,
and limestone used: limestone and mannesm
fifty per cent.; silica, thirty-five per cent. ;
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alumina, ten per cent.; soda and potash, one

per eent oxide of 11*011 two per cent, and
traces of sulphldes and phosphates of these
bases. In case the blast-furnace cinder does
not -contain the required amount of lime or

alumina, I add fresh lime and aluminous clay
1 add enough burned-lime to unite

or shale
with the silica of the ore and form a cinder
of the proper composition. The whole mass
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of cinder, lime, and ore is then moistened with -

water or other fluid, and, by means of the or-
dinary brick or fuel cmnpressmo -machines,
pressed into masses of any desired shape or
size. DBysimplyexposingthesepressed masses
to the air and weather, or wetting them occa-
sionally, they become in two or three days
Should
it be desired to make them still harder, the
pressed masses, before they become pelfectly
dry, are 1mmersed 1n a-hot solution of soluble
glass or silicate of soda. This solution of sili-
cate of soda enfers into chemical combination
with the lime, magnesia, alumina, &e., of the
mass and binds them together. The degree

of hardness these lumps are to have will be

governed by the strength of the solution of the
silicate of soda &11d_by the length of time the
masses are ailowed to remain in the solution.

A solution containing ten per cent. of the dry

silicate of sodawill be found to be Suﬂ]ment]y
strong for all ordinary ores. |

1 alw&ys use enough burned lime to satisfy
all of the silica of the charge, which has the
advantage of insuring the most perfect and de-
sirable mixing possible, and thereby uniformly
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good metal, zmd makes the mixture, ag it is -

-used 1n ﬂllS form, practically self- ﬁumncn.

When the ore does not coutain over. four per
cent. of silica, which would require ten per

cent. of lime, I add ten per cent. of blast-fur-

nace c¢inder. Ifind that a mixture consisting
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of eighty to eighty-five per cent. of ore r,md -

twenty to fitteen per cent. of eithér blast-fur-
nace cinder or lime to be all that isnecessary.
By preference equal quantities of lime and
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- blast-furnace.
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~iron sponge by ee%tmﬂ it with e]ay or glassy i

‘nation with cinders, lime, and carbon has

blast-furnace cinder give the best binding pre-
portions and work with the best result in the
The guantity of lime, cinder,
and silicate of soda to be used will depend on
the character and composition of the ore, tuel,
and flux used, and on the grade or quality of
the metal to be produced. It desired, the sili-
cate of soda may be added to the wet mass be-
fore running it through the pressing-machine
for the purpose of ﬁsh"bpl]]ﬂ it into blocks or
masses. -
I am aware that eemlmnuted ore, in combi- |
bzen heretofore molded into mases; ; alse, that
granulated washed mill-cinder, iron ore, coal-
dust and lime, and also eemmmuted iron ore
and llme have been treated in like manner. I
am furthermere aware that it is not new to flux
ores in the process of smelting, with lime and
furnace slag or cinder. I am furthermore
aware that to guard -against the oxidation of

slag is not new; nor is it new to coat ores with
nla,ss or SlllClOllS slag to prevent said ores, dur-
ing the process of purlfym , from destreymg
the silicious lining of the vessel used in the
process. None of the above processes, there-
fore, do I broadly claim; but |

What I do claim is—

The within - described process for forming
masses or blocks of comminuted ore, lime, and
furnace-slag, which consists in first mixing
the comminuted ore, lime, and slag with wa-
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ter; second, moldmg said mixture into masses;

and third, strenﬂ‘themncr said masses by treat
ing them with a solution of silicate of soda,
whereby a strong self-fluxing block is secured,
for the purpose set; forth.

In testimony whereof I atlix my s1 gn%ture in

presence of two witnesses.
| JAMES J. FRO\THDISDR
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Witnesses: |
~ CLIFFORD J. ELLIS, -
D. J. JONES.
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