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. IMPROVEMENT" IN: THE. MANUFACTURE OF IRON.

The Schevale. refereed fo-n These: Fetters Putent - muking puet of fhe same,

TO ALL WHOM IT MAY CONCERN‘: ' I
Be‘it known that I, DAvID STEWART; of Kittanning, in the county of Armstrong; and State of Pennsylvania,
have invente’d*a.wnew--an'dluseftil-'Impmvement in the Manufacture of Iron; and I do hereby;'dé@'lare-:*thtjffdlldm --
ing to be a full, clear, and exact description thereof. - | 1_ | »
My invention cousists'in’ an improved method of treating iron  as it comes from the: blast-furnace, or.

remelted pig-iron, to remove- theréfmm**theJ carbon, siliga,--~ sulphur, phosphor'us_,;-fafnd-'@th'er" impurities ‘which

are -found in the iron, and which are. not removed.from or have been contracted. by.the iron by .“_thé*é'PFO'GéS.S 'f°f"'::
reduction from the ore. - = | | N '_ R | |
It is well known. that pig-iron, or iron from-the blast-furnace; contains & large amount: of carbon, which it
receives in the process: of: reduction, and which must be more or less completely removed:in- order:to produce:
wrought iron or steel. Carbon has a great -affinity for oxygen, greater than either carbon or:oxygen have:for
iron, and as the.union of carbon and oxygen, at a sufficient temperature to-produce combustion, evolves a.great
amount of heat; it follows that by mixing oxygen with molten pig-iron, the carbon ignites with vivid combus-
tfon, and is thereby eliminated; while the increase of heat thereby obtained renders the iron more fluid, and .
obviates the necessity of usin g other fuel or fire:than is furnished by the- carbon fcnn‘t&ined;in 'the-'molten iron..
The most approved mode of accomplishing: this object, heretofore introduced-into practice, is to pour the.
melted metal from the blast-furnace into. a receiver. or vessel through which a stream of atmospheric air is forced:
at sufficient pressure.. This, known as the pnesimatic process, is attended with the use of very expensive appa-
ratus-and machinery; and, morevveér, requires tobe' closely watched, as the operation, if' continued. too long,.
injures the metaly besides, it is not effectual in removing the jmpurities other than carbon, such as.silicon; sule’
phur, phosphorus; &e.; and even .as respects the removal of the carbon, its-operation is not always satisfacs
tory; asit is difficult to secure the equalaction of the oxygen on all the particles of iron.in the receiver. My -
improvement produces a much more satisfactory result, with little or no special apparatus, and. produces:

imm“ediatelj' from the molten ‘pigsmetal ﬁ-r}m g:ht iron; which may?-be‘fat' once tak en_"t‘oq- the rolls and worked in lik ¢
manner as iron which has'been puddled and squeezed. o - I

My improvement consists in subjecting molten pig-metal or iron direct from the blast-farnace to the action
of oxygen, (in any convenient shape, as: atmospheric . air, ozone; or other vapor or gas: contsining oxygen,) by |
passing the molten metal in a stream or shower, eith er”poured or forced upwards or sideways, so as to.secure:

an intimate admixture of the particles of iron with the oxygen, or other oxygen-bearing gas.or vapor. - In order:

te carry this into eﬂ_’éét,-no specicl apparatus is required;. indeed, each marufactarer will: probably. vary: the:
arrangement of his firnace to suit the mode of accomplishing the desired résult which will-best suit'his.cons
venience or'the requirements of his business, . -~ - ' T
~In order'to enable others skilled in the art to carry my-invention into practical’ operation, L will proceed:to.
describe one of the modes'in which I propose to effectuate my purpose. S . T
The melted iron may be run directly out of the- tap-hole’ of the: blast-furnace, or may. be:first.poured:out’
into:a pot. It is then. allowed to run from an elevation of thirty feet, more or less; to the ground,-and by. this:
means the iron is brought into intimate contact with the air; so.that: the carbon is-rapidly ignited, increasing:

the temperature of the metal and. its flnidity, and, at the same- time; carrying off in"a great measure the other

impurities, such as silicon, sulphur, and phosphorus, which-also ] gnite with.the carbon-and are.thus eliminated..

If it is desired' to prevent the metal becoming spattered-around as:it falls, when it:reaches the ground; it may:

be poured- through-a pipe, cylinder, or tube, open at: both ‘ends;. 5028 to pe_rmit-.-?_t,h‘a;-+'ffee*;'pas_sag_a; of the.air

‘upwards through the cylinder. This plan has the: advantage of securing a more unjform current of air; which:

will flow upwards through- the cylinder; in consequence-of- the:rarefaction caused by, the:heat of the metal. A
stream or current.of atmospheric air, either hot or cold, or. of 0zone; or steam, or a-mixture of any. of the gases.
or vapors; singly or combined, may be: introduced: into' the cylinder, pipe; or tube. through which the: metal.1s.
poure‘(_i:';, and,-if* desired, pressure. may beapplied’ so: as: -to- créa}te‘ffw-str'ong_er.i current:or blast up: through:the:

cylinder. .If it-is desired to-add'any fluxes to the: iron, (or physic it; as the iron-workers: term: it;) this:may, be-

donebefore the iron is poursd-out.. The:Hei ght from which. the metal is caused to fall may be:varied according

to the quality of the metal, and: also. somewhat iccording to its quantity, as.the more impure the iron; the:
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for the rolls is produced directly from pig-iron. by a process requiring
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greater the height from which"if should fa.ll;., the consequent distance through which it should be exposed to the

action of the air or.other oxygen-bearing gas or vapor, and the larger the quantity, the greater the height
should be so as.to secure the more complete action on the particles of iron. A more complete separation
of the particles of metal may be secured by pouring it through holes or perforations in o plate or otherwise.
Instead.of pouring the metal downwards, the same result would be produced by an upward jet; but the plan
above indicated, it is believed, will be found the best and simplest in practice. -

- By the means above described,. of pouring molten pig-metal through a cylinder thirty feet high, I have pro-
duced iron which, when heated and passed through the.squeezers, gave out no cinder, thus showing that the
silica had been nearly, if not entirely, removed, and from which, in.

muck-bar rolls, 1t
little or no machinery or apparatus, and

searcely any: time, and dispensing with the ordinary troublesome and tedious processes. -
| de of purifying iron to the manufacture of semi-steel and steel, the process being

T also apply the above mo |
the same, though a more perfect and longer-continued admixture of air or other -oxygen-bearing gas may be

required. th'erefei'; and such application 1 include in my invention.
I do not claim the use of steam in the process above deseribed.
Having thus described my improvement, what I claim as my
Patent, is— o | :
' Purifying pig-iron or-blast
through ozone, atmospheric air, or other oxyge
1ereinbefore described. | | )
In testimony whereo

furnace metal from"_its carbon and other impurities by passing it in » stream
n-bearing gas or vapor, substantially as and for the purposes

f,',. I, the said DMTIﬁ STEWART, h“a;ve‘ hefegnto get my hand.
o o | D‘AVID‘ STEWART.

- Witnesses:
- Err ToRRANCE.
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_ | the eondition in which it passed from the
was ready to be worked for any desired purpose. So that by my process, wrought iron ready

invention, and desire to secure by Letters
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