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To all whom it may concert.:

BBe 1t known that I HENRY BESSEMER, of
(Jueen Street Place, New Cannon Stieet, in the
city ot London, cwﬂ engineer, a suh]ect of
Her Majesty the Queen of Great Britain, have
invented or discovered new and useful Tm-
provements in the Manufacture of Iron; and
I, the said HENRY BESSEMER, do hereby de-
Gl%re the nature of the said 1m ention and 1n
what manner the same is to be performed to
be. particularly described. and ascertained in
and by the following statement therecof, and
the drawing accompanying the same.

My Invention consists in obtaining metallic
1ron 1n & more or less pure state direct, and
without carbonaceous fuel, from carbonaceous
1ron ores, or from mixtures of carbonaceous
ores with oxides of iron,by the application to
such ores and to the metal resulting there-
from of a blast or current of hot or cold air,or
ot steam, or of other gaseous matter contain-
ing or capable of evolving oxygen, by forcing
such alr or matters below the surface of and
1mto and among the particles of the fluid metal
atter 1t has been separated from the ore, and
also between and among the lumps or pieces
of iron ore,and thereby causing the oxygen of
the atmospheric air, or rather gaseous mat-
ter, to unite with the carbon econtained in
the ore and in the fluid metal, and produce
combustion and the caloric on which I de-
pend for the smelting of the said ores.

This myinvention may be carried into prac-

tical operation in several forms or modifica-
tions of furnaces or apparatus with more or
less advantage. It will be found that the or-
dinary cupola-furnace—such as is commonly
used by iron-founders for the remelting of
pig-1ron—may be used for the purposes of this
invention. I, however, prefer that the inte-
rior form of the furnace should resemble the
blast-furnaces in common use; but that it
should be considerably less in size. In con-
structing such a furnace I insert in the sides
of the lower part of the hearth, and within a
few inches of the lowest part of the interior
~of the said furnace, four or more fire-bricks,
having a hole or passq,ﬂe running through
them 1113,]101120111311 direction. Into the outer
end of these passages the nozzles of the blast-
pipes are inserted, so that the perforated fire-
bricks serve as tuyeres through which the air
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| or other gaseous maltters are forced into the

flnid iron. The farnace is also to be provid-
ed with a tap-hole, for running out the fluid
metal or any part thereof, and also with a
means of escape for the cinder or ligquid sco-
ria, as i1s provided in the ordinary blast-fur-
nace. There may also be two or more tuyere-
pipes, asordinarily arranged in blast-furnaces,
for the introduction of blast among the lumps
or pieces of ore above the surface of the fluid
metal. The blast introduced by the upper
tuyeres, « «, (see the drawing, which denotes
a vertical section of the blast-furnaces,) may

be used at a pressure of two or three pounds

to the square inch; but it will be necessary
that the blast introduced into the lower tuy-
eres, 0 0, should be compressed with a greater

force and be sufficient to keep the fluid metal

from running into the passages formed in the

fire-bricks before named; and here I would ob-
serve that the perforated bricks should be so

put into the side walls of the hearth as to ad-
mit readily of their removal and renewal from
time to time as they become worn out. "A
ready way of doing this is to form in the side

walls of the hearth tapering openings, small-

est at the inner end. The perforated brick
or tuyere can be thus readily inserted in its
place, and the space round about it be well
rammed with loam,which will render it suffi-
ciently secure. |

The furnace having been thus rendered
suitable for the purposes of my invention, I

first commence operations by lighting a coke-

fire therein, so as to dry the furnace and heat
the interior thereof, for which purpose I force
1n air through the lower tuyeres,so as to keep
up a bhorough combustion of the fuel, which
L continue until the whole of 1t 18 consumed.
I then introduce into the furnace and upon its
hearth a charge of molten crude iron obtained.
by remelting pig-iron in a common cupola-
furnace or Gtherwise The blast of air or other
gaseous matter will be divided into numerous
ﬂ‘lobules which will pass upward through the
fluid metal and produce a vivid combustion
of the carbon contained therein and of a small
portion of the metal itself, and thus develop
an exceedingly high temperature. The work-
man will then introduce into the top of the
furnace some rich carbonaceous ore, which I
preter to be previously roasted, such opera-




----- tion not depriving the ore of its constituent |

_ore ac cumulated in the upper part of the fm- '
nace, so that by the time it reaches the lower
‘part or boshes it will have become highly:

blast of air or other gaseous matter contain-

INg oxXygen 111t10duced by the upper set of |
=uyeles a,nd be thlls brouﬂht llltO a St‘Lte of |

temperature of -the-.fur—nace,- the fluid metallic

~8equence of the fluid cinder being earried up- .
ward by the blast, and thus made to exert its | g

carbon cmd to be introdueed into the blast-

from the furnfwe f1 0D tlme ’ro tlme as deSIred

The heat given off by the combustl.on which |

heated and will be readily acted upon by the

o*{ygen of the b]asb zmd thus addmﬂ* to the

product sinking down into the hearth, and the
cinder or slag running off at a higher level in

~the same manner as in. ordinary blast-tar- |
Fluxes such as are commonly used 1n |

naces.
the smelting of iron-ores of the particular

kind under operation may be added to the:|
charge as it is put into the furnace; but a |

much smaller quantity will be required,in con-

Solv.ent. properties on - the dese(fmdin*f:r chfu ge |

mg order. The ore 111"13" be used raw, or 1t-
may =rmsted by the Waste heat of the -b]ast--

q_.l]&hty of the metal thus obta,med wﬂl de
pend muech on the quantity of air forced into | -
it and upon the time allowed between each
tapping of the furnace, from which 1t may be
run into pigs, ingots, or other forms 1n suita-

;myself 0.

ble molds, or it may be allowed to flow from |

the blast furnace into any othel form of flii-

I into maﬂeable lron by stleams of alr, steam,
f | or other gases capable of giving off owiygen in -

Tcation of

the maunner desceribed in thb speci
my apph{,a,tmu f()r a patent for convm ting cast-

that it has been hel etofme pmposed 10 force
-1nto blast-furnaces carbonaceous gases or solid

carbonaceous substances with the blast for the
‘purpose ot adding to the effect of the fuel

othel wise Supp]ied to sueh ful nmces, or- ferthe

i fact in or der that 113 may be ful]y understood
‘that L lay no claim thereto; nor do 1 confine
’my p&rticulal form Of furnace or

W’hat I do C]&ll]l i§—
: .T.he above described new process of Obtain

vlz by means of molten 1ron undellymg

-sueh charﬂ'e &ud by &11:', oxygen, steam or a

mm to bu(,h e‘itenb as to eﬁ’ect the 1eduetl.0n S

i of the charge or-the abstraction of the metal

therefrom without the employment of .ordi-
‘nary car bonaceous fuel.

meoln S Ima Lmic}fon
THOS. BROWN,
2 George Ymd Lombard St., London.
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