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To all whom it may concern:
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Be 1t known that I, JAcosB RLESD a citizen

of the United States residing at 1-"1ttsburb,_

county of Allegheny, and State of Pennsylva-

nia, have invented certainnew and useful Im:

1)1'0V611161]t8 in the Manufacture of Metal High
in Carbon and Low in Silicon; and I do here-

by declare the following to be ‘L full, clear, and

exact description thereof |

The object of my invention 1s to produce a
metal for foundry purposes having a high ten-
sile strength, and especially admpted for the
producmon of chilled rolls, car-wheels, and mal-

an open-hearth furnace and tl‘e%mﬂ it therein
while in a state of restuntil the greater 1)01t10n

‘of the silicon is eliminated, wher eby the metal is

produced high in carbon ‘and low in silicon..

1 have dlseovel ed that in the practice of the
ordinary open-hearth process there are three

distinet periods in swhich different chemical
reactions take place. In the first or melting
period about fifty per cent. of the carbon and
silicon is eliminated.

remalns in a state of rest until the silicon 18
reduced down to the two one-hundredths of
one per cent., at which point the carbonis at-

tacked, and the third or boiling period com-

mences and the carbon is mpldly eliminated.
In the use of my new lmprovement it is de-

signed to run the melted metal direct from the
blast furnace into the open Thearth, and treat

it there until the silicon is pr cmtlcally elimi-

- nated andthe metal begins to boil,thus dispens-
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ing with the first and third P erlods and retain-

ing the ecarbon to imparta 11] gh tensilest rength

to the metal.
When a metal is desired high in carbon 311(:1
low in silicon and phosphorum 1 smelt i1ron

ores low in phosphorus in a blast-furnace in the

usual manner now practiced for the production
of Bessemer pig metal. The metal is then run
mto an open-hearth furnace and treated until
the appearance of the carbon flame, whenit is

~‘runinto pigs orcastings. The (168111(301112&131011

of the metal in the open hearth is preferably

- expedited by treating it with a bath of oxide

of iron. The pr 01}01*131011 of oxide used may

vary from five to twenty-five per cent. of the

1

This ObJ ect T secure by run-
ning molten metal from the blast-furnace into

The second or desili-
conizing period then commences, and the metal

|

be dispensed with '.b'V sub] e'(*tinn the metal to

an oxidizing flame, which will 0\1(‘1176 thesur-

face of the 111et.:11 fmd the oxide will be ab-

sorbed by the 1116‘{‘11 and desiliconize it, and
‘the silicie acid (8i0,) so formed will pabs n-

to the slag, and, uniting with a base, will re-
mam In the S]EL“ as a silicate. - |

It 18 desir smb]e in all cases whereinthe metal 1S
required to possess a high degree of fluidity

that the metal should be. taJLen direct from the

blast-furnace into the open hearth, and that its
treatment therein should be dlacontmued and
the metal immediately run into pigs or cast-

Ings at the moment when the elimination of
The fluidity of the -

’fhe carbon commences.
metal after treatment will depend upon the
amount of carbon it contains. The greater the
amount of carbon the greater tlle fluidity.
Therefore, as before stated, it is desirable in
all such cases to retain the greatest 1)0%11)]6
amount of carbon in the metal. If 1t 18 Incon-

venlent or impracticable to cast the metal at

the moment the elimination of the carbon com-

mences, asmall quantity of silicious pigshould:
‘be thrown into the furnace to raise the per-

centage of silicon in the met‘ﬂ which will ef-

feetu&lly prevent the ehmnmtwn of the carbon

until the silicon is again reduced .down to the

two one-hundredths of one per cent. Wherea

high degree of fluidity is not ]eqmred how-
ever, 1n the esultant product—as, for instan ce,
where it 1s to be used for the 111%11111“‘1(3131116 of
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large castings—it may not be mnecessary, al- S5

,,thouﬂ h prefel able, to treat the metal directly
as it comes from the blast-furnace, and pig

metal may in such case be melted 111 the open
hearth and treated as hereinbefore deseribed.

Tdonotherein claim, broadly,aprocess which.

consists in blending teﬂ ether melted oxide of
iron and melted cast -1ron, maintaining the mix-
ture at a temperature suffi ciently low to pre-

vent a too great reduction of the carbon while

causing the transfer of the phosphorus from

‘the metal to the oxide of iron as to destroythe

fluidity of the metal and unfit it for casting,
for the reason that the same forms the subj ect

‘matter of another 111V611t1011 ‘which I reserve

the right to claim.
I am aware that it has been 1)1"0])086(1 torun

Janolten metal and molten oxide of iron into a

vessel and agitate the same by mechanical
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weight of the metal; but the 0x1de of iron. nmy | eans, 80 tlmt a rapid admntule may be se-
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cured 1n order to dephosphorize the metal in
from five to ten minutes, in which operation
some of the silicon and carbon are eliminated.
In that process a considerable amount of sili-
cate of 1ron formed remains in the metal be-
cause Intimately admixed therewith, while by

mymethod herein set forth the operationis by

surfaceaction. Thereis no material ebullition

of the molten metal, and no mechanical agita-

tionthereof. Consequentlythesiliconisdrawn
to the surface and there oxidized, and the metal

18 not only freed from silicon, butalso fromthe

resulting silicice acid and silicate of iron.

Having desceribed my invention, what I

claim, and desire to secure by Letters Patent,
18—~ by, '

- 1. The proecess herein described for produe-
ing desiliconized cast - iron high in carbon,
which consists in running molten silicious east-

Iron 1nto a silicious-lined vessel, and then cov- |
~ering 1t with oxide of 1ron and subjecting it

to a high temperature while maintained in a

state of rest,whereby the silicon is eliminated,
the resulting silicic acid or silicate of iron em-
bodied in the slag, and the metal freed from

silicon, silicic acid, -or silicate of iron without

an appreciable reduction of the carbon, sub-
stantially as and for the purposes set forth.
2. The process herein described for desili-
conizing metal without materially reducing its
carbon, which consists in subjecting themolten
metal to a high temperature and an oxidizing

‘Hlame, and maintaining it at a state of rest in
an open-hearth furnace until the elimination

of the carbon commences, and then withdraw-
mg and ecasting the molten desiliconized metal,
substantially as and for the purpose specified.

In testimouny whereof I have hereunto set
my hand this 23d day of March, 1881.

JACOB REESE,

Witnesses:
| WALTER RERSL,
IFRANK M. REESE.
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