UNITED STATES

PaTeENnT OFFICE.

UJ'{RI.'STIAN‘ SHUNK, OF PHILADELDPHTA, PEXNSYLVANIA.

IMPROVEMENT IN REFINING IRON.

A Specification forming part of Lelters Patent No, 14
May 31, 1364; Reissue No. 2,115, dated November

To all whom it nvay conceri:

Be it known that T, Crrriwrray SIUNK, for-
merly of Youngstawn, Obio, bul now residing
in Thiladelphin, in the State of Penusylvania,
Liave discovered and invented a new and use.
ful improvement in the manuficture, refin-
ing, and decarbonizing or partially decar-
bonizing molten erude pig ivon by the cmploy-
ment and applcation of an air-blast forced
intothemolten metal, which has the efleet of re-
fining and decarbonizing the samein o greater
or lesser degree, depending upon the time the
blast is continued, and preparing it to be
molded into ingots or other forms of iron op
steel {it for the hammer or the rofls; or the
said refined metal ean be molded ab onee into
castings, where strength is required over ecom-
mon cast-iron.  This refined metal is equal to
malleable bar-ironto use in the “crucible pro-
cess? for the manufacture of fine cust-steel,
apidt can be taken in o molten stute divect into

the crueibles for this purpese; or it can be,

employed in a cold state, to be reeonverted
into fine cast-steel in erucibles. _
In this process I use a compound consisting
of comuon salt and manganese, which may be
of various proportions, though I prefer alout
equal parts of each. This compound has the
effect of a flux and detergent in removing the
sulphur and other impurities contgined in the
crude metal. " It also improves the quality of
the iron, as hercinafter shown. It can be ent-
ployed in the manufacture of the erude metal;
orit can be added to the same when after-
ward remelted. Trom one to fwo per cent.
of the flux at a time is sufficient. 1t may be
that attempts have been made to nse one or
the other of said ingredients in sone formin the
manufacture of jyvoi, but never, to my knowl-
edge, with any practical resulls anterior to my
application for the same in the year 1854,
When the refined metal is intended to be
-molded into caslings, the earbon is less re.
duced than when i6is to-be wronght wnder
the hammer. The metal thereby remains fluid

a longer time while being poured into the
molds, : -

This application is grounded on my appli:
cation and papers filed in the Patent Office
on the 28th dgy of August, 1854, and on which
a patent wus subscquently issued for a pars

y O,

dated February 12, 1856 ; Reissue No. 1,686, dated
28, 1265 ; Reissue No. 8,036, duied July 1i, 1868,

Onsw

only of said applieation—the salt flux—and
dated the 12th day of February, 1856, and on
which a reissue was granted on an amended
specifieation and renewed potition and state-
ment, filed on outh bearing date the S1st day
of May, 1864, and eovering and embracing my
original application of August, 1854, for re-
fining and decarbonizing molten iron by the
cmployment of an air-blast; and said Totters
Pateut have again been reissued on the 27 4
day of November, 1865,

In the construction of the
it is preferable to form
Lead of the furnace-stack. It thereby affords
a better caleination and preparation of the
ores before they deseend {o the smelbing-poing
below in the stacl. ]

No. 1 pig-iron, with a large crystallization,
and a lively gray cast in the fracture of the
metal, is well adapted for refining, snd con-
tains six-or seven per cent. of carben taken up
from the fuel employed in smelting the ores.
Other grades of gray pig metal can also bo cm-
ployed; but the proportion of carboi is less
than the former kind. I'lLe process of con-
verting the metal by uniting the same with an
atmospherie air-blast forced in is effected by
the carbon of the crude iron, and thereby rve-
fined into iron or steel. : .

Refined iron, with a given portion of car-
bon, forms stecl of different grades, according
totheamount of carbon contained—{rom about
bwo to one per cent., and in some kinds even
less, as the semi-steel; and the refined iron
ingots havealso asmaller proportion ofearbon,
which gives it the comu

sielling-farnace
& wide top or tunnel

1ercial value of iron,
The carbon contained in crude pig mctal is
mixed uncombined, and during the refining
Process with an air-blast the condition of the
carbon becomes changedinto a combined state,’
and the metal is converted into steel or iron
refined. The metal is take or run from the
furnace-hearth into any Dbroperly-construeted
apparatus of sufficient capacity .and heighi to
‘contain the quantity of metal to be relined,
and made 5o as to allow room for the metal to
rise while the blast is being [orced in and
cbullition is going on. = - ’

The form of the apparatus and the materials
of which it is compesed; so that it may resist
the effect of the high heat to which it is to be
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subjected, need not be deseribed, as they are
well known to all those skilled in the art.

Ordinary fire-clay will not stand the in-
tense heat created by the effect of the air-blast
on the molten metal. Thisrefining apparatus
is not counfined to any one particular mode of
construetion. One mode is to tap the con-
verted metal in the side near the bottom by
removing a fire-plug stopper. A properly-
arranged gafe or valve can be attached for
this purpose.

The introduetion of the air-blast into the
refining apparatus ean be effected in various
ways to accomplish the decarbonizing and re-
fining of the metal. One way is to attachthe
pipes or apertures on oneside to force the air
through into the metal. I prefer placing them
in a tangential position. The force of the in-
coming blast will thereby cause the liquid
metal to move round or rotate in the same di-
rection with theblast, in pursuance of the plan
patented by me May 17, 1859, antl more fully
shown in my reissued patent of February 10,
1863. They should be introduced at aboui
half the depth of the metal in a downward di-
rection, : ’

To refine and decarbonize one ton of metal,”

I generally use 2 pair of pipes to force theair
through, each eleven-eighths of an inch in di-
ameter. These will discharge the required
volame of air for one ton of metal with suffi-
cient rapidity when the proper amount of
pressure is applied; or the number of pipes
or apertures can be inecreased and made of
proportionate size for the volume and press-
ure of the air required.

To convert a ton of crude metal will require
about one thousand cubie feet of air discharged
per minate under a proper pressure on the
square inch to effect a uniting of the air with
the molten iron. The pressure of blast re-
quired will be about five pounds; but this will
depend somewhat on the mode of introducing
the air, and also on the size of the pipes em-
ployed and the column of metal above the
same. A nuomber of tons -at a charge is re-
fined in less time in proportion than a single
ton; and in all cases, after the operation is fin-
ished, the refined metal should be allowed to
stand some minutes to become calnt before
pouring. .

When preparations are made, the process
consists in starting an air-blast under a high
pressure into the molten metal. Theoxygen of
the air unites freely with the carbon of the
crude iron,forming carbonic gas and increased
heat and the discharge of flame. An intense
heat throughount the masy will be produced,
and a violent ebullitien takes place, with an

- increased volume of bright flame. The flame
after some minhutes’ time decreases as'the pro-
cess goes on and the carbon is being redaced.
During the refining operation the. color of
the flame passes through various ¢hanges, by
which, with the rednced flame, will indieate
to an experienced workman the quality of the
product and the time to stop off the blast, so

as to obtain the proper degree of carbonized
metal conveérted into steel, semi-steel, or iron.
‘When the carbon is all or nearly all out, the
flame ceases, and the produet will be refined -
malleable iron, with only a smail proportion

of carbon remaining, and prepared for pour-

ing into the ingot-molds.

The fusing-point of pig metal is about 2,400°
of Fahrenheit. Mapganese requires a much
higher heat, and when the oxide of that metal
is used it has first to be reduced to its me-
tallic state, which requires a higher heat still.
It is therefore very difficult to incorporate
iron and manganese by mere ordinary fusion;
but by the ‘‘pneamatic?’ process the heat
of the molten iron is ¥aised to 4,000° or 5,000°,
and sometimes higher, so that it becs aes
nearly asliquid as water. The oxide of man--
ganese which is intermingled with the metal
becomes thoroughly reduced, and the metal -
Decomes incorporated with the molten iron
throughout, thus produacing a metal greatly
improved in-quality over other irons, and add-’
ing much to the value of the refining process
above described. .

Having deseribed how the refining is accom-
plished in @ refining apparatus; I will state

-how.it may be done in the furnace-hearth, the

formér being preferable.

Thetuyere-pipes employed to force the air
through are introduced at one of the tuyere-
arches, or in front, under the temp-stone E, .
through an aperture in the dam'- plate G,
and of sufficient length to dip down into the
metal to discharge the blast. The refining’
pipes or apertures to foree the air through are
made of black-lead, or of pure soapstone, or
of any material that will resist the heat.

The puneumatic proecessfor converting erude
iron by the use of an air-blast is a process of
expansion of the crude iron in a highly-heated
condition, which cannot be attained by any ~
other mode of manufacture. “Allthe particles
of the molten metal become extended in a
very high degree of heat and fluidity, thereby -
liberating all ‘the scoria, and a purely-refined
Liomogeneous metal ofiron or steel is obtained,
possessing great tenacity and tensile strength
of character. S '

In the construction of my refining or con-
verting apparatus I do not confine myself to
any one¢ form or details of the same, nor to
any one mode of introdueing the-blast, so as
to effect therefining and decarbonizing of the
metal. - ; i -

The mode of meliing pig-ironina “refinery
fire”’ with the use.of fuel tomaintain the heat,
and continning the use of the same whilepre-
paring the metal for the “puddling”’ furnace, -

1in the manufacture of bar-iron, has long been

known, :

Having described. my discovery or.inven-
tion, what I ask for in Letters Ratent is—

1. Therefining and decarbonizing of molten
crude iron by the employment of an atmos-
pheric. air-blast uniting the ox;, gen of the air
with the earbon of the crude metal, and there-
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or partially decarbonizing
ame,

by decarbonizing
and reﬁujng the s

castin
fine cast-steel.

2. Idonot e]aim,broadly, theal}oying of man-
‘ganese and iron, as that hag before heen done; |
but I claim such alloying when effected by the
introduction of the oxide of inangnnése, as

above described, by

28, or

whieh the ore ig not only

Teduced, but the me

26 3
tal is thoroughly fused and
necorporated with the iron through the instru-
mentality of the high heat broduced by the
air-blast, in the manner ahove shown.

3. The use of 5, compoujd consisting of com-
mon salt and manganese as a flux and de--
tergent in said brocess, as set forth.

: ' CHRISTTAN SHUKK

Witnesses: ’ .
JUuraus Hrrson,

J. V. CaxrpeELY, .




