X
L g

N
e Q\\&,Y

2oy

O =

= ‘v\

== |

O
)
o

o L. ,/?["47,/27 |
R
|
i
l#
:

S rbiy

0
IVig,84%
/_/\‘ :
Fe _
S :

==




UNITED STATES

PATENT OFFICE.

JOSIAH M. HEATH, OF LONDON, EN’GLAND._ '

IMPROVEMENT IN THE _MANUF’ACTURE OF STEEL.

Specification forming part of Letters Patent:No. 4,822, dated October 24, 1846.

To all whom it may concern:

Be it known that I, JOSIAR MARSHALL

HEATH, a subject of the Queen of Great Brit-
ain, and now residing at Winchester Buildings,
in the ¢ity of London, county of Middlesex, in
the said Kingdom, iron-master, have invented
ordiscovered a new and useful invention of Im-
provements in the Manufacture of Cast-Steel;
and I dohereby declare that the following i 1s
a full and exact deseription thereof.

The process now universally in use for mak-
ing cast-steel is to reduce pig-iron of suitable

quality into bars of malleable iron, to convert
‘these bars into blistered steel, and to melt the

blistered steel, broken into fragments, in close

‘erucibles, and to pour the fluid steel into iron

molds. The expense attending these different

processes is enormous. If the cost of pig-iron

of & quality suitable for good steel be eight

‘pounds a ton, the cost of cast-steel in ingots
‘made from such pig-iron by the usual process

will amount to upward of thirty pounds, or
four times the cost of the pig-iron.
-1 have discovered a process by which, the

~econversion of pig into bar-iron, of bar-iron

into blistered stéel, and the use of crucibles
for melting the blistered steel may be dis-
pensed W1th and cast-steel may be manufac-
tured ab.a cost far below that of the old pro-

. cess. 'Thisisdone by melting together of mix-

ture of pig-iron and malleable iron in such

_proportions that the fluid mass arising from

the mixture shall contain just that amount of
carbon which, when combined with iron, forms

- gbeel.
The process I now use is described as fol--

lows: The pig-iron to be converted into steel

may be melted in a cupola, or it may be run

direct from 2 blast-furnace used for smelting
iron ore; but the most suitable apparatus I

.consider tobe a common cupola-farnace, blown

with hot air, in order that the metal, when run

from it, may retain the highest possnble tem--

perature The fluid pig-iron should be run
from the cupola or other furnace into arecep-
tacle. made of any material capable of with-
standmg an intense heat, similar in form to a
common refinery or to the shallow well of a
reverberatory furnace for melting pig-iron,
and the quantity of fluid pig-iron used for one
operamon should occupy about one-third, or
thereabout of the capacity of the receptacle.

The interior of this receptacle and its.contents
should be kept at the highest “temperature
that can be produced; and I find a very ready
and convenient method of producing this high
temperature to be. by means of currents of
ignited carbonic-oxide gas conveyed through
pipes placed round the top of the receptacle,
slightly inclined downward, so as.to bear upon
the surface of the fluid metal. A sufficient
temperature for this purpose may also be pro-
duced by a current of oxyhydrogen gas pro-
dueed by directing "a streamn of atmospherié
air into a current of hydrogen gas formed
from the decomposition of water allowed to
trickle upon malleable iron brought to a high
heat.  In order to burn the carbonic oxide, 1t
is-necessary to introduce along with it a cur-
rent of hot atmospheric air; or, if a more in-
tense heat is required, a current of oxygen
gas may be introduced along with the car-
bonic-oxidegas. Ineithercase, however, care
must be taken that the proportion of atmos-
pherie air or of oxygen gas does not exceed
that which is required to convert the carbonic
oxide into ecarbonie acid, as any excess of
oxygen in the blast would have a most in-
jurious effect upon the metal in the receptacle.

The carbonic oxide may be obtained from .
the waste gas from the cupola employed to
melt the pig-iron, or from a blast-furnace, or
it may be generated in a separate apparatus
by the imperfect combustion of any fuel, and
the applieation of it' may be in any of the
numerous and well-known methods already in
use. The proportion of hot atmospheric air
or of oxygen gas necessary to form carbonic
acid may be exactly regulated by means of
stop-cocks. or valves.in the pipes, by which
the hot air or oxygen gas is conveyed into the
streams of carbonic oxide.

I do not claim any method. of producing
the high temperaturé required in my process’
of ma,klng steel as any part of my invention.

In order to decarburate the fluid pig-iron
in the receptacle to the degree mnecessary to
form steel, I mix with it a certain portion of
malleable” iron, more or less as I wish to make
the steel, Softer or harder; but for cast-steel of
a medium degree of hardness, such as is used
for general purposes, I find that about equal
proportions of pig and malleable iron answer
best. The proportions in which the pig and



malleable iron should be mixed, however,will
much depend upon the quality of the former..
If gray pig-iron is used, it will require more
malleable iron to .be mixed with it than if
white pig-iron is used. This is a point the
exact determination of which can only be ar-
rived at by testing the quality of the mixed
fiuid metal in the receptaclé at intervals. .
The malleable iron to be mixed with the

fluid pig-iron in the receptacle may be in

seraps or in any convenient form; but by far
the most economical, convenient, and purest
state in which the malleable iron can be used
is in the granular form produced by reducing
any perfectly pure oxide of iron to small frag-
ments, and then submitting them to the well-

known process of cementation in a common

converting furnace, such as is used for con-
_verting bar-iron into blistered steél. - Theiron
ore in small fragments 18 mixed with just that
proportion of carbonaceous matter which is
sufficient to combine with its oxygen at a red
heat in a close vessel, and when the process is
finished the malleable iron is obtained in the
purest possible state. Before adding the mal-
leable iron to the fluid pig-iron the former
must be brought toa white heat, and this may
be done in a séparate furnace; but I find the
most convenient method is to place the malle-
_able iron on a bed between the receptacle
which holds the fluid pig-iron and theé chim-
ney up which the waste heat from the com-

bustion of the gas passes. The malleable iron; .
when at'a white heat; is raked into the, recep- |

tacle containing the fluid pig-iron, and the
whole is kept in fusion and stirréd about for
"a sufficient time to produce intimate mixture
and uniformity of composition in the fluid mass;
and when the assays taken from itshow thatthe
steel is of the desired quality the contents of the
receptacle aré run off into molds of any form
or size required. A vitreous flux should be
used to defend the surface of the fluid steel
-from the action 0f the. atmospheric air while

it is in the receptacle; but I do not claim the |

use of it as any part of my invention. I find
common bottle glass.to answeras well as .any-
thing else.. ' ST

The forms of the -apparaﬁus in which the-
process I have above described may be per--

formed may be various. I have described the

one I consider best adapted to the purpose;’

but I do not confine myself to the exclusive
use of it. S :

In the accomparying drawings are several
views of the apparatus in which I consider
the process I have described may be most effi-
ciently performed. - o

. Figure 1 is a sectional plan view, (the upper
part of the furnace being removed to show
the interior.) Fig. 2 is a section taken in the’
line 1 2 of Fig. 1, and Fig. 3 a section taken
in the line 3 4 of Fig. 1. ' ' o

The letters in all the figures refer to thesame-
parts of the apparatus. . .

A is the cupola, in which the pig-iron is
melted. There is nothing peculiar in the form'

‘described and are well known.. = . :
alleable iron or -

or size of this farndge; but I prefer the use of -
“heated air in blowing: it; in-order that the’

possible.temperature: ' -

metal, when run from:it, mayhave the highest
B is the bed between the receptacle for the

Auid metal and the chimney. - The nialleable .

iron-or deoxidated iron‘ore is placed upon this

| bed on cither side of the channel K.: It is°

brotight to the highest possible temperature

by the passage over it of the flame froni the .

combustion of the gas and air introduced
through the pipes G-and H. . .

'C is the receptacle into which the melted
pig-iron is run from the cupola, and into which

the malleable iron at a white heat is raked.

through the door D and intimately mixed

with the fluid pig-iron by stirring.with a wood-
en pole. The temperature of the contents of

the receptacle may be raised to any degree re-

“quired by means of the combustion of any gas

rich in earbon and: hydrogen by mixing with

it hot atmospheric air or oxygen gas, and the )

proportions required to produce perfect com-
bustion of the gas without producing an oxi-

dating flame may be exactly regulated by a-
stop ‘cock or valve, L, placed on the pipe H. .

The receptacle may be of any size, according

to the quantity of steel which is required. I
find the most convenientigas to be used for vhis
_purpose is carbonic oxide, which may be 2o}~ -
lected from a cupola or a blast-furnace, ormay -
- be produced.’in a separate furnace by the im-
perfect combustion of any -refuse fuel. . The
‘means of producing and -applying this gas to-

the purposes of solid fuel have been frequently

. -D isthe door, by which-the m:
deoxidated. ore is introduced upon the bed B,

| and by which it'is raked into the receptacle.
E isa small door, through which a bar of iron.

or a wooden pole is introduced to stir the fluid

“metal in the Teceptacle. . . :
- F is a tap-hole by which thesteel isrun into

molds from the receptacle.

G represents pipes through which the cdr-

“bonic oxide.or other gas is conveyed to the re-
ceptacle. . They should dip downward slight-
ly, so-that the flame from the ignited. gas.may.
play upon the conténts of the receptacle and -
_keep the whole in a fluid state. ~ - - - ‘
. H.represents pipes througn: which the hot -
atmospherie air-or oxygen gas is conveyed to
be mixed with the gas in the pipes G.- When -
atmospheric air is used, it may be heated by -
' the waste flame which passes up the chimney
in the pipes I. The method of arranging the .
‘gagand air pipeshas been often described and-

is well known. B : »

~ K is the channel through which the liguid
pig-iron is rua from the -eupola or blast-fur-
nace into the receptacle.

L is a4 valve by which. the admission of hot
atmospheric air or oxygen gas is regulated, so
as to produce perfect combustion. -

‘What I claim is— : _ '

The exclusive right of preparing cast-steel
by decarburating pig-iron to the degree re-
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quired to form steel by mixing with the pig-

-irog run from a-eupola or other furnace into a
-separate receptacle malleableiron in the pro-
portion necessary to form steel, and running |-

the mixture of pig and malleable iron, while

still fluid and in the state of cast- steel ‘into

molds frem the receptacle. -
‘In w1t;ness Whereof I the sald J OSIAH MAR-

SHALL HEATH, have herbunto set my hand and .
seal this 18th day of February, 1846. -
Wltnesses J. M. HEATH. [r.s.] -

- 'W. C. WINTERBOTTOM, '
2 Wmchester Building, Old Brbad St..
- . FRED, WALKORN,
COlerk to Newton & Son, Patent Agents Ohcmcew
Lane.




