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“To all whom ’&t mey coneern.:

‘Be it known that I SAHUEL MCDONALD, a crtmen of
the Umted Statee, reerdmg at Los Angelee, in' the

county of Los Augelee and State of California, have
invented a new and useful Method of Produemg Pig-
Iron and Steel of which the followmg ig a specification.

" This mventlon relates to the treatment of oxid iron

ores. . o |
The mam ob]e(..t of the mveutron is to enable one to

produce plg ironand eteel direct from ore by aminimum

“consumption of coke or-other form of solid carbon.

Also to produce a mueh l:ugher grade of steel than here-

tofore. |
In commou blaet-fumace prectlce the eoke usually

eoutalne a.bout one per cent of sulfur, and inasmuch as |

it requires a ton of coke to produce a ton of plg iron,

practically from 3 to 5 percent of the sulfur n the |

coke is taken up by the iron. -

An advantage to be gained by- Iuy proeeee 18 the
omission of such eulfur from the product, thereby pro-
- With this process, the

amount of coke requlred as compared with that re-

iqurred by former prooeeeee, would be a,bout as 1 to 6,
a tenth of a ton of coke being sufficient to produce as

much steel by this process as a ton of coke would pro-
duce by former processes.

One of the advantages of this mventron 18 to produee

refined iron from ore by the use.of oil or gas in localities

where coke or.other suitable solid carbon i is not readily
‘available or of comparatively high price.- |
" The mvleutlou is appllceble to: reduotlou of other | |

ores.

~erence being had to the aooompeuymg drawing which
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llluetrated a.ppemtue by means of which the proceee |

may be performed. -
In the drewmg, 1 1s a smelting furnace of eny eultable

character in which the oxid ore will be first fused by

means of oil or gas burners 2, and the molten product

will be discharged into a ladle 3 of any suitable size
and dimensions by which it will be carried to the top

~ of refining furnace 4 filled with coke or any other form
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“of solid carbon which is first 1g111ted and brought to a
high state of incandescence, namely to a tempereture
of 2700° or more Fahrenheit and is kept incandescent

at that temperature through out the process. |
The molten product from the emeltmg furnace 1

 will be turned into the top of the refining furnace 4 on
- top of the charge of incandescent solid carbon 5 therelu |

and allowed to percolate down through the mass of

“guch carbon until it reaches the outlet 6 where it will |

-be discharged intoany suitable vessel, as theladle 7.

- The incandescence of carbon in the furnace may be

initiated by means of fire from an air and gas or liquid |

‘the iron will be reduced in the same proportion.

I will now describe my uewly-lnve.uted process, ref-.

N fuel blast 8 Wthh may be used again from tune to tlme

to memtam euch mcandescence efter it hae thua beeu

lmtmted in case the chargee of molten ore.may not be |

paeeed through the furnace with sufficient fréquency

‘thereafter to maintain the incandescence therein; but
In ordmary practice, after the mass of coke or hard coel
| or other hard carbon in the rehnmg furnace 4, hae l}een
brought to a state of incandescence by means of the
fire blast the charges of molten ore will be peesed o

through the rehnmb furnace with sufficient’ Irequeney
to ma.mtam the 1nca.ndeSLence without the iurther use
of the air or fuel blaet . -

The highly hee.ted meendeeceut eolrd ca,rbon ects

| upon the molten ore to deomdlze the same and pro-

duce a superior quehty of steel or refined iron in case

the ore treeted 1s 1Iron ore.
The amount of carbon consumed in. the I‘Efllllll“‘ fur-

nace for a ton of refined i 11O OF steel will be a.bout one-
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tenth of that consumed in' the ~ordinary blast furnace

process, and therefore the amount of sulfur taken up by
"

The reﬁmng furnace should be of a height suﬂrolent
to maintain the melted ore in contaet with the incan-

'deeoent carbon for such a perrod as may be necessmry
to -;orupletelwr deoxidize the ore; a depth of forty feet, -
80

more or less, for the incandescent charge will be found
a,pproprlate under ordmary conditions.
It is to be understood that the furnaces wﬂl prefer-

-ably be lined with basic or acid lining in the usual way

of lining furnaces for purpose of durability.

ducing the refined product greatly cheapened.
By the method above described it is made poselble

“to pass the iron through a sufficient quantity of carbon

to effect the desired result and without auy freezing of
the molten metal inside the carbon mass.

- By providing the incandescent carbon mass and pass-
ing the liquid metal through it, the objects a,lmed at

can be secured.

Since - the tempera,ture ueeeeeary to ma,mtalu the

steel or: iron in a fluid state while 1f passes through the -

forty feet more or less of carbonaceous solids, is evi-
dently very great,—namely, from 2700° to 3000°

Fahrenheit, in the case of steel,—it is absolutely neces-

Ba.ry that the carbon shall be i ignited and brought to-a
state. of 1uee11deecence before molten material, from

.which the reﬁued iron and steel or other metal is to be

produced, is poured-/into the reﬁmug furnace. When

the carbon has been brought to such state of incandes-

By using a fire from fluid fuel for the prehmmery_
fusing of the ore the introduction of sulfur into the
| product may be largely avoided and the process of pro-
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cence as to allow the molten meterrel to pass from the

top to the bottom, the molten imaterial may be poured
in and the same wil_l remain fluid until drawn off at the.
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outlet 6 in the tsual manner of drawing off charges of
iron or steel from blast or reverberatory furnaces.

What I claim 1s:— o | T
The method of producmg pig iron or steel fmm oxid iron

mp which consists in first igniting and bringing to a state

ot 1m andescence at a temperature of 2700° or more Fah-

renheit a mass of coke or other hard solid carbon, then fus- -

ing such ore by means of fire from ﬂuui fuel, then pourmg

-i".‘
1
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the fmed matel ial  onto said 1neandescent mass, angd al-

lowing the same to pass through said mass, said tempera- 10

ture of said mass being maintained throughout the process.
In testimony whereof, I have hereunto set my hand at
Lus Angeles, Callfmnm this Tth day of March 1906, .
SAMUEL McDONALD.

In plesen(e O f-m-
JAMES IR "l“uwmwwu

JULIA TOWNSEND.
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