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UNITED STATES
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IMPROVEMENT IN THE MANUFACTURE OF IRON AND STEEL.

Specification forming part of Letters Patent No. 49,031, dated Jaly 25, 1865,

-
To all wchom it may concern: -

Be it known that I, HENRY BESSEMER, of
Queen Street Place, New Cannon Street, in the
city of Londou, in the Kingdom of Great Brit-
aip, have invented certain new and useful Im-
provements in tbe Manofacture of Iron and
Steel; and I do hereby declare the following to
be a full and exact description of the same,
reference being had to theaccompanying draw-
ings. . )
In the specification of a patent grauted tome

for improvements in the manufacture of iron

and steel, bearing date the 12th day of Febra-
ary, 1856, I bave shown how by means of Jjets
or currents of air or steaw the process of de-
carbonization of crude or pigiron is.made to
produce a pure or nearly pure steelor mallea-
_ bleiron, and how I retain by such means the
malleable metal in a fluid state, s0 as to allow
of its being poured or run intoingotsor masses
capable of being afterward hammered  or
‘rolled: - » .

My present invention relates, first; to pe-
culiar modes by which the decarbonization or
partial decarbonization and refinement of iron
iseffected by means of currents or jets of atmos-
pheric air or steam, (alone or mixed,) which
are wade to impinge upon the surface or pass

" through or in contact with the metal while in

a tluid state; secondly, in the mannerin which

the metal so treated is. formed into ingots or

massessuitabie for being aiterward made into
bars, plates, or rods Ly the process of ham-

mering or rolling. . i ‘ o

For the process of decarbonizing and refine-
ment of the iron without the use of additional
fuel for that purpose, I constructaboxorcham-
ber of brick, fire-stone, or iron lined with loam

“or other slow conductor of heat. The chamber
ghould be closed, except at one end, where
there is a raised outlet for the escape of the
air or steamu and aeriform matters produced.
_ At the opposite end the cover rises, 50 as to
form a space for the admission of the air or
- . steam above the surface of the metal. The

‘metal in a fluid state is ztn into the box or

“-chamber, which niay be previously heated, so
" ‘ag'to fill it up to the cover and at least a few
" jnches up the raised parts. - The air or steam

is then forced into the space above the surface

_ of the metal, which will bedisplaced therefrom
. aund allow the airorsteam to findits way along

the cover of thechamber and pass up through
the metal in the raised outlet, where it will es-
cape, and where the slag formed in the process
will also be carried. The cover may be flat or
corrugated,or it may h «ve projecting ribs, with

- or without perforations, toobstruct the tooeasy

passage of the air.
"~ To enable others skilled in the art to more
fully anderstand and coustract and use my in-:
vention, I haveshown threemodificationsof ap-
paratas on the sheet of drawings hereunto an-.
nexed, suitable for carrying into practical op-
eratiou this-part of iny said invention. -
Figure 1 is a longitudinal section, and Fig.
2 a cross-section, of a rectanganlar box or cham-
ber to be tuised for this parpose. -
E is the outer casing of iron, lined with fire-
brick or other suitable refractory substance.
I is a compartmeut, closed air-tight at the

“top, and into which air or steam, or a mixtare

of air and steam, may be conducted by meaus .
of the pipe G. At the opposite end of the ap-
paratus there is a raised outlet, H, from which
the flame aud gaseous prodacts may escape.
Fluid crude iron is to be tun or poured into the-
apparatos uutil it rises a few inches above the
roof or.cover I. Theblast may then beletinto
the compartment F, the effect of which will be’
to disturb the level of the tluid metal by de-
pressing that portion which occupies the com-
partment F aud raising the level of the metal
in the outlet-passage H.  As soon, however, .
as the metal is lowered to thelevel of the cover
I the air or steam under pressure will rash in

a broad sheet along the surface of the molten . =

iron aud bubble up through the metal in the
outlet-passage 1. A rapid circulation will thus
be produced, aud every part of the metal will
thus in turn come under the influence of the
air or steam. forced into the comipartment F
and become refinedand decarbonized to thede-
sired extent. The slag or scoria produced in.
the process will oat on thesurface of the metal
in the outlet-passage H.

* At J there is a tapping-Lole stopped with
loain, through which the metal may be run into.
suitable molds as soon as it has acquired by
the process the proper degree: of -refinement
and malieablility. ~-..- -~ .7

It will be observed that iu this form ‘of ap-
paratss the process of forcing air or steam
throagh the molten inass may be discontinued
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andresumed, when desxred by meansof avalve
"which may be placed on the pipe G, there be-
- ing no tayeres below the surface of the metal

‘to become stopped up by a cessation of the
“blast, The workman may tlherefore discon-
tinne the process from time to time, and test
the guality of the metal by dipping out a small
sample with aladlefrom the outlet 1. Hemay
also allow tlie metal, when refined, to remain
for a short time in the chamber, in order to
cool a little, and thus e¢nable him to form a
sounder ingot or casting.

1 have before mentioned that the too easy
pussage of the air may be prevcnted by a per-

forated screen, which willbavethe eﬁcctot more |

completely dnxdmg the current and diffusing
it throughout the metal.

The mode of construeting apparatus for this
purpose will be better understood by reference
to I'ig. 3, which is a longltudnml section, and
Fig. 4, whicli is a cross s-section, of an appara-
tus sxmxlar to the one heréin ]dsﬂ\ described,
except that there is a perforated fire- fump or
perferated stone bridge at K, which preveuts
“the air or steam lorced into the space L from
passing along the roof M without first passing
through the periorations, which act as tuyeres
and distribute the blast in jets, whichi rise up
throngh the metal and collect cuder the roof

until the metal is displaced therefrom suffi-

ciently to allow the air or steam to force its

" way beneath the bridge N and rise up and es-
cape through the outlet-passage O. 1t will be
observed that jin. this formm of outlet:passage
there is a tendeucy for the air or steam to- es-
capeupward in contact with the brick-work, in-
stead of passing up tbrough the body of the
metal. 1 theréfore form in some cases a pro-
jecting part,so as to thirow off the air or steam
and cause it to rise through the fluid metal.
Iu order to accomphah this result it is desira-
ble that this projecting part should extend so
far down into the vessel that the greater part
of the air or steam shall tend torise vertically
throngh the metal.
better understood by 1eference to the longi-
tadinal section, I'ig. 5, where I’ is the project-
ing part referred to.

Many other modifications of this appaiatus |

may be made and used with more or less ad-
vantage, the main object being to cause cur-
rents of air or steam to be forced through and
in contact with molten iron without the use of

toyeres or nozzles situated below the surface.
of the fluid inetal, and thus enable theprocess.

1o be stopped and resumed wheu required, and
prevent the wear and tedr of tuyeres or noz-
zles.

The second part of my invention consists in
coustructing au ingot-mold having a ruuner
or gate cominunicating with the bottom of the
‘mold and extending upward to’ the top-of it,
so that the mold is filled from its lower end, the
metal rising upward antil it _is filled. \\ hen
the wold is of iron the runners should be lined
with loam to prevent the metal from becoming

This modification will be’

solidified therein before the mf'otlscompleted H
but I sometimes form such ingot-mold of por-
ous lire-clay, fire-stone, or other slow conductor.
of heat, so thatthe meml will retain its fluidity
suﬁlclentl\ long to allow much of the gascous
matters to escape, which would otherwxse
render the casting cellular.

In order that the mode of forming ingots of
malleable steel or malleable iron that has been
converted direct from crude fluid iron may be
fully understood, I have shown on the sheet of
drawings hcreunto annexed, in elevation, at
Fig.G,one halfof anironingot- mo!d,nnda plan
of the entire mold at Fig. 7.

1is the passage down which the flaid metal
is poured, and 2 is the main body of the ingot,
The passage or runner 1 is lined up with loam
so as to prevent the chilling of the metal there-
ou. The two halves of the mold are secured

| together by Lolts passing through the lugs 3,

which retain the parts in position during the

' casting process, after which the bolts are un-

screwed and the ingot removed from the mold.

Ingotscast of this metal are sometimes fonnd
to be cellular, and 1 will now explain how the
tendeucy to this defect in cast ingots may be
alsn lesgened or removed. by forming the mold -
as nearly air-tight as possible. It should be
placed so that an opening in.the lower part of
tte mold will dip into the Buid metal. A par-
tial vacuum is then to be formed in the mold
by opening a cock which communicates with a
previousty exhausted vessel,and by means of
which the air eccupying the wold will be re-
moved aund the fluid metal caused by atmos-
pleric pressure to fill the mold, the wetal ris-
ing upward into the vacuous space without pro-
ducingthatadmixtureof air whicl results from
pouring in the metal from above, whilethe less--
¢ned pressure of the air above the surface of
the metal will assist in the disenpgagement of
any gaseous matters contained therein.

A mold suvitable for forming ingots in this
manuer isrepresented in vertical section atFig.
8 on the anpexed sheet of drawings, where 4
is the mold, baviirg an exbaust pipe and cock,
3, tn connection with its upper end and a short
piece of fire-clay pipe fixed into the lower end
of it. A gutter, down wbich the metal-is. al-
loweéd to low from the decarbonizing vessel or
chamber, is shown at 7,having a hollow or re-
cessat its lowerend, in which thewetal collects, .
and in wbicly the fire-clay pipe is-ioserted, so’
that whenever the molten metal rises high
euough to cover the lower end of the pipe C
the cock leading to the exhaust-vessel may be
opened, when tie fluid metal will rise up-and
fill the mold witbout having been divided by the
air,asin the act of falling into a mold, as naual,
and whereby the tendency to form a|r~bubbles

- by the falling current of fluid metal is avoided.

“Idonot ne(.cemnl\ counfine myself to the pre-
cise arrangement of- parts herem shown, and

details not berein laid down may be carried out

in any manner known to the nrt and which

may be fonnd appllcable to my. mveutlon.
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Having thus described my invention, the fol-
lowing ie what I claim as new therein and de-
sire to secure by Letters Patent: .

1. Forcing currents of air or steam through
and in contact with wmolten iron withont the
use of tuyeres or nozzles, substantially in the
manner shown. '

s A converting - vessel divided into two

chambers, so that air or steam forced upon the
gurface of the metal in oné chamber may pass
into the metal in the other chamber under or
turough the partition between the two cham-
bers.

or in combination, in
converting molteu iron, for the purpose of more
thoroughly diffusing the curreuts of airorsteam
through said molten iron.

3. Tbéprojectionsl\’and P,either separately-|
chambers or vessels for

. 4. The perforated screen K, cither'b')" itself
or in combination with eitlier or both of the-
projections N and P, iu chambers-or vessels for

| converting molten iron, for the purpose of more

thorouphly diffusing thecurrentsof airorsteam
through said molten iron.. :

5. A mold provided with a ranner or run-
pers lined with loam or other suitable non-con-
ducting material, substantially as and for the
purposes described.

6. A mold from which the atmosphere may
be eshausted or partially exhausted, sabstan-
tially as and for the purposes set forth.

HENRY BESSEMER.
~ Witnesses: ’
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DAVD. LONGDON. °



