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IACOB RF‘ESE OI‘ PITTSBURG ASSIGNOR TO THE BESSEMER STEEL COM-
- o PANY '(LIMITED) OF PHILADELPIIIA PEN‘\TSYLV ANTA.

PROCESS OF MANUFACTURING IRON AND STEEL

| SPECIFICATION formmg part of Letters Patent No. 401 ,908, dated Aprll 23, 1889
| | | Appllcatmn filed June 27, 1879,

_TO all w}’wm it maz Y COMCeriv:

Be it known that I, JACOB REESE of Pltm-.
burg, county of Allebhen}, State of Pennsyl-*

vania, have invented a new and useful Im-

_pwvement in the Process of Manufacturing
Ingot Iron and Steel; and I do her eby declare-

the followmw to be a full clear ::md exact de—' |
geription thereof -

My invention consists in an im pwved pro-
cess for the manufacture of malleable iron

‘and cast-steel by the following method: Molt-

~en cast-iron is- conveyed. into and subjected
to the deea:mbumzmw and: demhcomzmﬂ* action
of ‘a Bessemer com"ertm

conveyed, while in a molten condition, into-

“The metal is then

an open hearth and therein dephosphorlzed
IeCEb]‘bUI'IZBd and farther refined while kept

in the molten state by the use of other fuel'

than that contained in the metal

"The objects of the invention are, first, to

secure the rapid and efficient action of the

‘Bessemer process in deearburlzmg and desili-

conizing the metal without its disadvantages
by keepmw the metal in a fluid state Wlthout
oxidation while being dephosphomzed recar-

‘burized, and fu1ther refined, as is incidental

to the employment of Sepamte fuel for keep-

S g

S ~earthy impurities are absorbed by the molten

metal from the lining, sides, and roof of the
- furnace during the treatment; third, to ren-
der the dephOSphomzmﬂ* and cleansmn action
of the bath steady, constant, umfmm and
efficient by first d@C&TbHPIZIHU and desilicon-
izing the metal, as above Statecl whereby the
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ing the metal in a molten COIldIthll for that

‘purpose, as fully set forth in TLetters Patent
No. 65,830, dated June 18,1867, and now prac-

ticed in the Open-hearth process; second, to
secure a decarburized and desiliconized metal
in a molten condition previous to the reflning

- in the open hearth, so that the metal may be
dephosphorized and refined qmckly as 1% 1s
impossible to dephosphorize iron in the pres-
-ence of any considerable quantity of silicon, -
and at present, owing to the faet that sever al

hours are consumed by removing the silicon
In the open hearth, consﬂewble silicon and

process is not 01:115;r expedited, but the bath re-
mains of a basic nature, as the metal has pre-

viously been desﬂleomzed and the quick

treatment of the metal crrea,tly reduces the
amount of silicon thh may impregnate the_

bath f]:*om the lining of the furnace; fourth,

to produce a more uniform and a finer quality

of steel, freer from impurities, than has been

her etofow produced either by the IBessemer

or open-hearth process.

I shall now refer more par t1eulam1y to the
state of the art previous to this invention.

By the Bessemer process the cast-iron is
converted into cast-steel as follows: Molten
metal is run info the converter and a blast of
atmospheric air is forced through the metal
until it is decarburized and desiliconized to a
minimum. 'Themetal isthen deoxidized and
is carburized to the proper degree by a
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charge of carbide of iron or splegelelsen Af-

| ter this operation has been performed the

ebullition soon ceases, and as the blast is dis-

continued there is no means of keeping the

metal in a fluid condition, and the loss of
caloric by radiation is very great, so that it
must be emptied immediately from the con-
verter. 'This process decarburizes and desili-
conizes the metal more rapidly and effictently
than any other known to the art of metal-
lurgy, but on acecount of the sudden stoppage

| above mentionedisnotadapted to dephosphor-

izing and further refining the metal, and in
practical tests I have found its product lacked

uniformity and other desirable qualities.. T

therefore conceived that the defect of this

process was due to the sudden stoppageabove

mentioned, preventing the attainment of the
desired qualities in the metal, because there
was not sufficient time after the silicon had

been removed to eliminate the phosphorus

and to allow the carbide to be thoroughly dif-
fused throughout the metal, so that the carbon
could come into chemical union, as in the
crucible process, and not form a mere me-
chanical union, as is apt to be the case where
separate fuel is not employed to keep the

metal fluid, as in the Bessemer process. Keep-
ing this idea in view, I made certain experi-

ments which resulted in the process of refin-
ing iron, steel, and other metals set forth in
Lette1s Patent No. 65,850, dated June 18, 1867,

‘the object of said Letters Patent belng, ﬁrst

to keep the metal 1n a fluid condition after
the carbon had been removed, so that the car-

bon of the carbide should ha;v e sufficient time
to form a, chemical and not a mere mechani-

' cal union with the metal; second to keep up
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Third. By desiliconizing the metal in the
Bessemer converter previous toits treatment
in the open hearth the bath in the latter 1s
enabled to retain its basic character comn-
stantly during the treatment, and as the treat-
ment in the open hearth is accelerated the
metal will not becomeso heavily impregnated
with silicon and earthy impurities from the
lining, walls, and roof of the furnace.

In order to obtain all the advantages of the
last-mentioned process, and also the advan-
tages in point of time and amount of produc-
tion which areincidental to the use of the bes-
semer process, I make useof the method hevre-
inafter described.

I shall now describe my invention fully, so
that others skilled in the art to which 1t ap-
pertains may utilize the same.

In the practice of the combined process
which I now claim I cause cast-iron to flow
from the blast or other furnace into a con-
verter, and by the use of air-blast blown
therein the carbon and silicon are oxidized to
a desired minimum. The molten metal 1s
then conducted into an open hearth, which
has been previously heated and properly pre-
pared. The metal is then covered with a ba-
sic bath of metal oxides, which may include
lime or the oxide of calecium. The metal 1s
then recharged with carbon, such as spiegel-

_ production |
it ranks below the Bessemer, so that it will |

401,903

steel, then in that case 1 p
hearth furnaces and charge them alternately.
By this process I am enabled to decarbonize
and desiliconize the metal in the Bessemer
converters, and dephosphorize and further
refine it in the open hearth. I use the oxide
bath in the open hearth in order to protect
the metal from being oxidized by the action
of the atmosphere or any free oxygen or car-
bonic acid which may pass over the metal
from the fuel-chamber,and to protect it from
the influence of any carbon which may pass
over it. 'The oxide bath not only protectsthe
metal as above deseribed, but it dephosphor-
izes and also cleanses the metal of its earthy
and metallic impurities which may remain 1n
it after it has passed through the converter.
Should the metal being worked contain
phosphorus to amount to over one-tenth of one
per cent., I prefer to line the metal chamber
of the open hearth with lime. I prefer to
blow lime into the converter with the blast
and also impregnate the oxide bath of the
open hearth with lime. The effect of the

lime and the oxide of iron or either of them
is to remove the phosphorus and other earthy
or metallic impurities from the metal, thus
enabling the metallurgist to produce a fine
pure grade of steel or ingot-iron from crude
cast-1ron. ,

1 as to retain the metal in a highly-fiuid state,
| and thus: give sufh
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" The edvanteﬂ'es ef this mventlon are:
~ First. The preduetwn of abetter quehty of

..~ cast'steel than.can now be produced from the.
. DBersamer process, owing to the abrupt stop-

" 5 page of the process; end better than can be
produced by the open hearth, owing to the |

fact that the metal is retemed in the furnace
so long that the metal takes up silicon from
the send and brleks of which the furnace is

10 composed, while in my process the metal is ex-

posed to these elements so short a time as to
-~ not injure it to any appreciable degree.

- Second. The advantages of the open hearth
~are secured with a 1&1’9'61}7-11’101 eased plOdl’lb—

tion and economy. .

Third. By the use: of this process the bath
of the open hearth remains of a pure basic

~ character during the treatment of-the metal,
+ and eoneequenﬂy its cleansing and dephos—.
- phorizing action  is rendered eonstant uni-

- form, and eff cient. |

I do not claim the lime 111'11110‘ or the use of
the oxide bath, as I have pr evlously obtained
Letters P&tent therefor; nor do I claim im-

preﬂ'netmﬂ" the oxide beth with lime, norblow-

ing lime into the converter thr ouﬂ'h the blast,

' . as I have previously applied for Lettere Pafc-
- ent therefor nor do I claim recarburizing the

.metal in the open hearth with a G&lblde of
iron, ag it is set forth in Letters Patent No.
65, 330 and is now a common practice; but

 What T do claim, and desire to secure by
Letters Patent, js—

1. The process.herein deseubed for dephos—
phorizing in the manufacture of Ingot iron
and steel, which consistsi 11 dchLI‘bUI'IZlﬂG‘ and
T dGSﬂlCOanII‘l‘J‘ the ‘metal in a Besseme1 con-

. verter and 1mmed1etely conveying it into an

- open. heerth for the purpoee of keeping 1t in

b

a fluid state by the use of other fuel than that 40
contained in the metal, and therein dephos-.

phorizing it by the action of a basic bath and

recarburizing and deoxidizing By the use of a
menﬂ*enesm cerblde of iron, a,nd further re-
1ning it by
Stentmllv as herein set forth.

2. In the manufa(,ture of 111ﬂ'013 iron and
steel, the process herein deseubed which con-

sists in deembumzmn and desﬂleemzlnﬂ' the

metalin a Bessemer conver tel and then 1;1 ans-

ferring it while in a molten eondltlon to a con-

Veltmn"-fumeee and therein memtammﬂ its
fluid eondltmn by means of heat Obtemed by
the use of fuel extraneous to the metal, and

| subjecting it the action of a basic bath, sub- ¢:

stantially as hereinbefore described..

3. In the manufacture of ingot iron and
steel, the process of “first deea,lbuuzmﬂ* and
desﬂleom?mﬂ* the metal in a Bessemel Con-
verter, then running the molten metal into
an . open hearth hevmﬂ‘ a calcareous lining,
and then exposing it undel the influence of

‘additional heat obtained by the use of ex-

traneous fuel to the action of abasic bath for

the purpose of dephosphorizing the metal,
substantially as hereinbefore described.

4. In the manufacture of ingot iron and
steel the process hereinbefore desembed of
first desﬂreomzmﬂ* the metal in a Bessemer
converter, then trenefe1 ring the molten metal
to a eonvertmﬂ-fm nace, and exposing it there--

.| iIn to the aetwn of besm reagents under the

influence of additional heat for the purpose of
depheephorlzmﬂ' 1t Substentlelly as described.
J ACOB REESE.

-Wltneeses. '
- A.-C. JOHNSTON,.
- WALTER REESE.

the action of the basie bath, sub- |
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