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| To all whom it mcm; cowcem

of the United States, resuhnn' at Plttsburg, in’
-the county of - Allegheny and State of - Penn-.
sylvania, -have invented certain new and use-
ful Impmvements in the Process of Manufac-
turing Solid Steel Castings; and I hereby de-
clare the following to - be an. exact, fall, and:
~ clear description of the invention, which will:
enable others skilled in the art to which 1t ap-
pertains to make and use-the same.
- My invention -consists ih a new aud usefulé-.
. process for the productlon of tough, solid, and:

- malleable steel: castings low in Slhcon and free:
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Be it known that: I, JACOB REESE a cltlzen

5 from ‘blow-holes.-
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It:is known that blow-holes in cast-steel are-
‘due to the formation and absorption of ‘gases’
in the- metal while fluid and to the. 1mperfeet- .
‘emission of thé gases when:casting. - Hard:
steel contains fewer blow-holes than soft steel,
~because it absorbs less gases and emits’ them

again more’ perfectly, fthé' fusion-point:being

lowerandthesteelremainingliquid foralonger
time when cast and then: solidifying suddenly :_
Soft steel, on- the otherhand, requiresa higher:
temperature in melting, and on Sohdlfwng 16
passes through a pasty state, which prevents
- thefreeescapeof the gases,and thereby causes
‘an increased number of blow- holesin theinte-
rior' of the -casting. The formation and ab-

sorption -of the '‘gases -principally take place

o durin g the ebullition and boiling of the metal,
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which is caused: by the: oxidation of - the car-
- bon.
does not ‘commence to boil until the siliconin |
the metal is reduced down to about 020, at

which pomt oxidation of the carbon: ¢om-

In: the: open- -hearth process the metal

- mences. -
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Heretofore highly- carbomzed steel has, been
ased (on account of the reasonsabove stated)
in the production of steel castings. Thesecast-

‘in gs were then subjected toan annealing oper:-

ation to reduce the carbon and impart thene-
cessary degree of toughness and malleability.
This operation is very tedious and costly, as

the metal is placed in cast-iron boxes, packed
with oxides, and heated and held at a high

temperature from one to eight: days, accord-

ing to the thickness of the castin gand the de-

gree of toughness and mallesbblllty deswed in

- the resultant product.
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Now, the objects of my invention are, first,
to prevent the production and ‘bbSOlptIOH of

gases in'the metal whentreated in an open

heéarth by preventing the metal from: ebulli-

{ tion- and bmlmg, and :yet produce a casting
‘Jow in silicon ; secondly, to subject the metal
to a ¢ dead- melt 7 while at a state of periect
rest in the open hearth, to allow the free and
gradual escape- of its gases—that.is to say, to
.| prevent as far: as possible the: formation and
i absorption-of the gases when the metal is be-
ing treated—and to.aid as far as possible the
emission .of the gases previoustocasting, and
produce a strong, tough, malleable, solid steel
casting, free from: blow- holes and low in sili-
con, and whichwill not require the costly an-
-- nea]mw operation: above mentioned. -

In the practice of my: 1mpr0vement 1 decar-

‘Dburize and desiliconize ordinary hot-blast sili-
cious pig-metal in the Bessemer converter. The
‘metal is then treated with a charge of: ferro-
‘manganese to remove the oxygen ¢ and partially
?recarbunze 1t3
ighed it is: treated with silicious pig to bring
‘the carbon up to' the :degree required In: the
resultant product and toincorporate into and
secure a determined and fixed amount: of sili-
¢on in:the . metal.
conized to a sufficient degree to prevent ebul-
lition and boiling during its after treatment,
e | it is run into an open- hearth furnace, emladed |
‘as much. as possible from. -oxides, and treated

“and when thisoperationis fin-

When the metal has sili-

with a carburizing-flame, in order to give it a
dead-melt and keep at a stateof rest until am-
ple time has elapsed for the free and gradual
escape of the gases which then takes platce In

other words; I produce a low Bessemer steel

In the: nsual manner and:then add silicious

pig to the metal in the converter in sufficient

quantities to:-prevent oxidation of the carbon
during the. time the metal 1s: treated in the
open he'u th. |

In order to:secure economy .and f%lllty of
opemmon, I prefer to- use a plant which con-
sists of a small converter of about one ton ca-
pacity and of a pair of open-hearth fn:tn‘wes
of about five tons each.

The operation 1s as follows :

cious pig-metal is melted in a suitable cupola
and run into-the converter, where it is blown
.| until the carbon and Slllcon are entlre]y elimi-
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nated. A. charge of ferro-manganese is then
added, and the metal isdeoxygenized and par-

tially recerburlzed and as soon as this oper-

atmn is finished the metal 1s treated with sili-

cious pig, preferably containing about ten per

cent. of silicon, and just sufficient carbon to
bring the carbon in the metal up to the de-
gree required in the resultant product of the
process. The amounnt of silicon to be ineorpo-
rated into the converted metal will depend

upon the length of time of the after treatment

of the metal. Itis desirablethat as littlesilicon
should be used as will be sufficient to prevent
the oxidation of the ecarbon during the time
the metal is to be treated in the open hearth, as
the percentage of silicon should be kept down

in the castings in order to secure greater

toughness aud malleability. In ordinary prac-

“tice .25 of silicon will be sufficient to hold the

metal in a state of rest for one hour, and this
amount may be lessened if the metal is treated
only with a carburizing-flame and kept free
from oxides, or if the time of after treatment
1S shortened Ordinarily the metal should be
charged with sufficient silicon to prevent oxi-
dation of the carbon for about thirty minutes

after the open-hearth furnace has been fully

charged for the after treatment of the metal.

- After the charge has been siliconized in the
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low the free escape of the gases.

converteritis run intothe open-hearth furnace
and treated with a carburizing-flame to keep
down oxidation, and kept as free from oxides
as possible, in order to keep it at rest and al-
As soon as
the first blow has been treated and run into

the open hearth another charge of mefal is

treated as in the preceding case and run into
the furnace, and this operation is repeated un-

“til the first furnace is charged to its full ca-

pacity. The metal is then subjected to a dead-
melt to allow further escape ot the gases, the
time of treatment generally lasting aboutone
hour from the time of the introduction of the
first blow of metal until the last blow 1s in-
troduced,and then about thirty minutes longer
for the further escape of the gases. When the

first furnace has been fully charged the next

five blows are run into thesecond furnace and
treated as in the preceding case.

The principal object of treating a compara-
tively small amount of metal in the converter,
and in the employment of open hearths of
much larger capacity, 1s as follows : 1f at any
time during the treatment of the metal it 1s
found that the silicon 1s being reduced down

to the boiling-point while sufficient time has’

not elapsed for the free escape of its gases, a
fresh charge of partially-desiliconized metal
may be added from the converter; or, if 1t 1s
found thatthe percentage of silicon is too high

after the metal has been treated for a sufﬁelent -

time to allow the escape of its gases, a fresh
charge of desiliconized metal from the con-
verter may be run in, and in this manner the
ebullition and boﬂmg may be entirely pre-
vented, and yet the proportion of silicon kept

down in the metal and 1in the castin ge which
are produced. |

. About five tons of steel pe1 hour mtby be pro-

duced by the use of the plant which I have
mentioned, about one hour being consumed in
charging and one hour in treating the metal
in and casting from each furnace.

‘The chief advantages
of the plant when used by my method are low

‘cost of apparatus, facility and economy of op-
eration, and the cheapness with which the cast-

ings may be produced; and the chief advan-
tages of the product of my invention are its
solidity, freedom from blow-holes and porosity,
and its toughnese and malleability, thus ob-
viating the necessity for the costly and tedious
process of annealing heretofore 1n use.

When the metal is being treated in the con-

verter it is preferable, but not necessary, to

treat it first with ferro-manganese and atter-
ward with the silicious metal; but the mate-
rials may be added in one charge as a ferro-
silicate of manganese; and while I have de-
seribed my improvement only as eppheeble to

the manufacture of steel castings 1t 1s also ap-
plicable to the manufactureof solid ingots, iree

from blow-holes, for tool and other purposes,

wherein the metal after having been worked,

requires to be tempered or hardened, in Whlch
cases blowing and cracking will be prevented
and the material will be ‘aniform in texture
and free from physical imperfections; but for
these purposes metal of suitable gmdes muet
be used for the process.

I am aware that it has been heretotore pro-
posed to.treat a bath of cast and wrought iron
in the open-hearth process by the addition of
ferro-manganese and silicon to free the metal

of oxides, and to retain it in a flnid condition

for the escepe of gases during the casting, and
do not claim the same, as no provision is made
for the elimination of any or all of the silicon
so added, and steels lower in silicon than one-
quarter of one per cent. (.20) were not contem-
plated or obtainable by such process; where-
as by my process steel as low in silicon as one-
fortieth of one per cent. (.025) can be obtained,
and the essential difference of the process lies
in this, that the molten metal, after the addi-
tion of the silicon, is submitted to a dead-
melt under a neutral flame, which retains the
heat and flnidity of the metal not only while
the gases are escaping, but permits the oxida-
tion of the larger portion of the silicon with-
out decarburization of the bath, so that a steel
casting practlcelly free from silicon is obtain-
able. -

Having described my invention, what 1
claim, and desire to secure by Letters Patent,
18—~

1. The method herein described for ebta,m
ing solid cast-steel castingslowin silicon, which
consists, essentially, in the following steps:
first, decarburizing and desiliconizing the molt-

Hence the.

plant will ploduce about one hundred tons in

| twenty-four hours, leaving four hours for con-
tingencies and repeirs.
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en metal; secondly, addmg carbon and silicon | a portlon of the inetal ; seecondly, adding there-
tothe molten metal ] in such proportions as shall | to a portion of metal whlch has been partially |
give definite per cents.of carbon and silicon to | desiliconized and decarburized; and, thirdly, 15
~ the molten metal; and, thirdly, subjecting the | subjecting the molten mixture to a dead-melt
5 molten metal, after the addition of carbon and | under a neutral flame until the silicon added
~— silicon, to a dead melt under a neutral flame | in the second step has been oxidized to the de-
until the silicon shall be oxidized to the re- | sired extent, substantially as and for the pur-
quired degree, substantially as and for the pur pose spemﬁed

~ pose specified. ' JACOB REESE.
10 2. The method herein described for manu Witnesses: |
~ facturing solid cast-steel castings, which con- FRANK M. REESE,

sists, ﬁrsb in desﬂleonlzmg and decarburlzmg - L. E. JOHNS.
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