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UNITED STATES PATENT OFFICE.

TOM DARKE MACKIE, OF BOWES PARK, AND GEORGE FREDERICK FORWOQOD, OF
’ , LIMPSFIELD, ENGLAND.

MANUFACTURE OF STEEL

Patented Apr. 30,1912,

1,024,999. Specification of Letters Patent.
; Application filed November 24, 1911, Serial No. $62.200.
To all whom it may concern:

Be it known that we, Tom DAREE Macx1z,
a subject of the King of Great Britain and
Ireland, and a resident of *Southwood,”
Palmerston Road, Bowes Park, in the
county of Middlesex, England, and Groree
Freperick Forwoop, a subject of the King
of Great Britain and Ireland, and a resi-
dent of West Chart, Limpsfield, in the
county of Surrey, England, have invented
certain .new and useful Improvements in

" the Manufacture of Steel, of which the fol-
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lowing is a specification.

This invention relates to the manufacture-

of steel by an expeditious process adapted
for being carried out in a special apparatus
of the character hereinafter described, and
is designed to insure the production of cast-
ings free from .imperfections of the kind
commonly known as “blowholes.”

It is well known that one of the objections
to the employment of pneumatic processes—-
such for example as Bessemer’s—for the
production of steel castings, is that, during
the removal of the metalloids by oxidation
with excess of air, there is a tendency for
the iron to become oxidized, with the result
that blowholes occur in the finished article.

According to our improved methed of
manufacture—particularly when the pro-
duction of steel castings is in view-—-the oxi-
dized metal and slag from the converter
(which may be of any known type) are
transferred to the hearth of a reverheratory
furnace; and, after the removal of the slag,
the metal is subjected to the action of a re-
ducing
gas or the like, with the result that it be
comes deoxidized. On reaching the upper
portion of the furnace the reducing gu
meets with air, becomes ignited and burns,
with the effect that the metal is exposed to
the heat generated by the combustion, but

is protected from its oxidizing influences;

such reverberatory furnace treatmeni con-
stituting an essential feature of our inven-
tion.

Apparatus adapted for carrying our -
proved process into effect is represented in
the accompanying drawings, whereof—-

Figure 1 is a side elevation of the appa-
ratus in a vertical position, and Fig. 2 a
side elevation (to an enlarged scale) of the
apparatus in a horizontal position; Fig. 3

as, such as hydrogen. blue water-
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Craately reached.

is a plan of the apparatus, Fig. 4 a longi-
{udinal vertical section, and Fig. 3 a trans-
verse vertical section on the line o » Fig. 2.

According to our preferred method of con-
struction, illustrated in the accompanying
drawings, the converter ¢ and reverberatory
furnace b are parts of one and the same ap-
paratus; but for comvenience in constric-
tion and for facilitating the vepair of the
linings or other parts, are made separable
at the joints ¢, ¢!, The operation of trans-
ferring the mefsl from the converter o to
the furnace & is effected by stmply tilting
the bi-parl sbructuve, the Iatter being, with
this object, mounted on trunnions &, o, car-
ried in supports o, . Tt will he scen that
the converter « is in direct comnnunication
with the reverberntory furnace b, und the
latter with an extension f whernee hranches
a flne ¢ for copveying the excaping gases fo
a regenerater where they wre soployed for
Lieating the air-hlast hereins for referved to,

The converier o iz Puepished with fwo
twyers A A7, while in the horizonia] po<ition
(Fig. 43, aiv, preforably lot, b admitied
theongh  twyer A ond pradicer gas ov
equivalent gas through the twyer 477 the
mixture beiug fired in the osual manner.
The supply of aiv and gas is maintained
until the entire apparatus has been thor-
cighly heated ; wherenpon the awr and gas
supplies are shut off, the apparatus swung
into a vertical position (Fig. 1) and a
charge of moifen metal is adouttea from an
orditmry cupols. The convinter having been
to enable the

swung to sucho an angle s
(o blow most advantageously

twyers A A
wpon the sorface of the metalow Blast of hot
air ie admitred through the twyer 27 or
through both the twyers £ A7 and the oxida-
tion of the trupuvities proceeds tn the usual
The blowing of the melal s not,
Bowever, sarried =0 far as in the Dessemer
process. bt {as In the Sy ezl ethiody un-
31 the percentinge of sihicgn wnl manganese
irod in (he fint<hod mierial s approxi-
The wir-blust being now
shul off, the converter s bomed to o hori-
zontal position, with the effeet that the
metal and stug How from the eonverter 2 to
the hearth & of the veverberatory fornace
L. The air and producer gas supplies to
the twyers & A’ are now again opened, and,
owing to the heated condition of the fur-
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nace, ignition takes place; the air and pro-
ducer gas supplies being so adjusted as to
produce a long flame over the surface of the

metal on the hearth " of the reverberatory
furiace 5. The waste gases escape by way | by
of the flue g which latter is in communied-
1) ; the joint.

tion with a main flue j (Fig.
g’ in the flue g being struck %rom the: center
of the trunnions & d’. The flue § is con-
glot shown) pro-
vided with a chimney sha
duce the necessary draft throughout the ap-
paratus. The charge on the hearth & is
now treated with oxid of iron, in the usual
manner, as in an open hearth furnace; and
1s brought down slightly below the percent-
age of metalloids required ‘in the finished
product. The slag having been. thickened

paratus is slightly. tilted on its trunnions

with the object of facilitating the removal-

of the slag; it being important for the next
stage of the process that the molten metal
be left with a clean surface.
tus having been restored to a horizontal po-
sition, the metal is exposed to a reducing at-
mosphere obtained by the employment of
“blue” water-gas or the like, containing
50% hydrogen qr thereabout; this deoxidiz-
ing gas being introduced through the twyer
% arranged at a level slightly above the sur-
face of the metal, while a suitably restricted
air-supply enters through twyer % placed
at a higher level. In the heated condition
of the furnace, the gaseous mixture ignites
at the top of the furnace, where the air en-
ters; thus maintaining, by radiation, the
temperature of the bath; while the metal on
the hearth at the bottom of the furnace is
subjected to the reducing action of the gas
entering the furnace by way of the lower
twyer k& before referred to.

1t will be perceived that, under conditions
such as those described, although an oxidiz-

5 ing atmosphere exists mn the upper portion

of the furnace, a stream of deoxidizing gas
impinges upon and bathes the surface of
the metal, thus.maintaining a deoxidizing
atmosphere in thes neighborhood thereof.
Such oxygen as may be present in the metal
having, by these means, been removed and
the usual additions of carbon, manganese,
silicon or other metals or metalloids, made,
the charge is ready for pouring, and may

adapted to pro-

The appara-’

1,024,000

forthwith’ be used for the production of

castings. .
The combined eonverter and reverbera-
tory Furnace is rotated on its trunnions d &'

v means of a worm ! and worm-wheel 1"

'mis the hot-blast conduit leading to the

twyer-box A* and having branches m’ for
supplying the twyer-box A%, and m* m* for
supplying the twyer-boxes 4* 4% = is the
main for supplying the twyer-box A® with
producer gas, or the twyer-boxes k* &* with
“plue " water-gas, according to the stage of
the process in operation; the last mentioned

twyer-boxes being conhected by means of

flexible pipes'in order that the twyers & &’
‘may if desired be removed during the con-
version stage; dummy plugs being substi-
tuted in their places.

oisa hingeg
sion f. ,

p is a hood for collecting and: conveying
away the waste gases which eseape during
the Initial stages of the process.

What we ¢laim as our invention and de-

sire to secure by Letters Patent is:—

‘1. The process for the conversion of iron
into steel which consists in treating the
charge on the hearth of a furnace with oxid
of iron, removing the slag from said chargs,
then ,biowing the charge with a reducing
gas in order to deoxidize the same while a
gaseous mixture in g state of combustion is
maintained exclusively in the upper portion
of the furnace. A ) -

2. In the process for the conversion of
iron into steel, the steps which consist in
maintaining a supply of deoxidizing gas in
contact with a surface of the metal, and a
suitably restricted supply of a combustion
supporting gas in the upper portion of the
furnace out of contact with the metal, the
former serving to pretect the metal from
oxidation, and ultimately on reaching the
upper portion of the furnace, mingling with
the combustion su{)porting as and there
burning, substantially as set forth.

In testimony whereof we have signed our
names to this specification in the presence
of two subscribing witnesses.

) TOM DARKE MACKIE.
' . GEORGE FREDERICK FORWOOD.

Witnesses: .

0. J. WorTH,
C. P. Liopon.
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