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To all whonv Tt nuay concern.

Beitknownthatl, GUSTAVE L.OUIs ROBERT,
a citizen of the Republic of France, residing
at Stenay, Departiment of the Meuse, Repub-
lic of France, have invented certain new and
useful Inmiprovements in the Process of Con-
verting Crude Iron into Malleable Iron or
Steel, (forwhich I have received a British pat-
ent, No. 6,886, May 9, 1888,) of which the fol-
lowing 18 a full, clear, and exact specification.

My invention relates to that mode of con-
verting crude iron 1nto malleable iron or steel
in which limited portions of a body of molten
metal are successively violently agitated in
the presence of a converting agent, the 1m-
purities and the metal are separated, the metal
returned to the bath and again brought to the
area of violent agitation, and these operations
are repeated until all the metal 1s acted on,
converted, and purified, as set forth in my
patent, No. 395,175, dated December 25, 1338.

The object of my present invention is to
regulate the action in carrying out the afore-
sald process at the will of the operator, so as
to avold uncertain or detrimental results, and
this I effect by the means hereinafter fully
described, and 1 may use the apparatus illus-
trated 1n the accompanying drawings, 1n
which—

Kigures 1,2, and 3 represent in vertical sec-
tion and in different positions a converter of
a character to carry out my Improvement.

One of the primary characteristics of the
before-named process of conversion is that
the body of the molten metal is divided during
the operation of converting practically mto
two sections or portions in radically-different
conditions. Onesectionissmallin volume and
the particles thereof are stripped from the
main body with a violent action that atomizes
or finely divides the same, and as a result the
impurities naturally separate themselves
from the metal, while the other portion, com-
prising the greater body, 18 comparatively
quiescent—that is, free from violent commo-
tions.

The greater violence of the action that is
practicable to impart to limited portions of
the metal results in & twofold effect: Ifirst, 1t
favors rapid conversion, because such violent

action separates and finely divides the parti- |

cles, exposing large areas of surface to the
converting agent; second, 1t secures the sepa-
ration of the impurities by the natural action
before referred to, whether these impurities
were in the crude metal or are formed in the
bath during the process of conversion, and,
third, 1t carries the particles of metal away
from the area of violent agitation and conver-
sion, S0 as to avoid continuous action of the
oxidizing agent on the same particles, and
brings 1in new metal to the agitating and con-
verting area, thus preventing overoxidation.

As one means of securing the desired atomic
disturbances of portion of the entire mass of
moilten metal, I make use of an oxidizing or
converting blast, and I have found that this
may be so directed upon the body of metal as
to strip oft and violently agitate portions only
of the same at one time, leaving the greater
mass undisturbed, except to the extent of im-
parting a desirable flow of gyration, that re-
peatedly brings every portion into position
to be acted on directly by the Dblast. The
converter, after being charged, is tilted, as
shown 1in Fig. 1, and the blast is applied
upon or so near to the normal surface of the
metal 1n the bath and 1s so directed thereto
that 1t will not enter or penetrate the body of
the mmetal as 1n former procesges, and so that
practically no portion of the metal will be
above the blast, and 1n such manner that but
a small portion of the metal will be subjected
to the action of the blast at any one time.
Thus as the blast passes inward through the
tuyere at a point adjacent to the surface of
the metal its rapid forward motion, combined
with the tendency to escape upvard in the
direction of least resistance, gives to the blast
and to the portion of metal carried therewith
a resultant diagonally-upward direction away
from the main body of metal, so that small
portions only of the metal arethus acted upon
and stripped off atonetime; but as suchsmall
portions are subjected to the 1mpact of the
entire blast a muech more violent agitation is
impatted thereto by a comparatively light
blast than 1t would be possible to impart to
the entire body by a blast of the mostpower-
ful character, and as a result of this agitation
not only are the particles of impurities sepa-
rated from the metal, but the latter is so atom-
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ized that it is spread or divided into small
particles as to present the desired extended
surfaces required to effect the speedy and
thorough oxidation of all particles. 'The ac-
tion of the blast in carrying a portion of the
metal to the opposite side of the converter 18

to pile up the metal at that side, which, to-.

oether with the impact of the blast on the ex-
terior portion of the body of metal, resultsin
the production of a circulatory or gyrafory

- current in the direction of the arrows,.which
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causes a flow of the metal ddwnward and up-
ward toward the area of violent action, while

the metal 1s prevented from rising above the

line of the blast by the impact of the latter,
which stripsor beats off the particles presented

in its path, so that an inclined surface is im-

parted to the bath at one edge lower and at
the other higher than the mouths of the
tuyeres. As a result of the more perfect and
rapid oxidation from the more thorough ad-
mixture of the atoms of air and metal there
is a higher temperature, inasmuch as t-here 18

a more complete and uniform conversion, and

because,owing to the Iimited portion of metal
acted upon at one time, every portion may be
thoroughly oxidized. Thetemperature of the
bath-is therefore not only maintained as the
result of the action of the blast, but is in-
creased,sothatthemetalisren dered extrem ely
fluid, thereby facilitating its movements un-
der the action of the blast and preventing its
rapid cooling when removed from the con-
verter. |
From the foregoing it clearly appears that
the blast must not be too deep orit will enter
Iinto the body of the metal, while on the other
hand it must be deep enouﬂ*h to come 1into

 sufficiently extensive and mtmmte contact
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with the metal to produce the necessary re-
actions and conversion, or 1t will escape with-
out producing the desired results; butitinust

be remembered that the bulk of the metal di- |

minishes during the conversion by reason of
the elimination of the impurities. Conse-

quentlythelevelofthesurfaceof themetalfalls

during the process, and therefore the blast
must be varied to maintain its position rela-
tively to the metal. This may be donein va-
rious ways, two of which naturally present
themselves—first, by bringing the blast down
to the metal, and Seeond by bringing the
metal up to the blﬂmt The former proceed-
ing may be most-conveniently accomplished
by using a tilting converter and turning it
upon its trunnions during the progress of con-
version to different positions, as indicated in
Figs. 1, 2, and 3, to vary the ferrostacic press-
ure against the blastas the process continues,
or, in a fixed converter, by having the tuyeres
movable and dropping them as required. By
thus adjusting the relative positions of the
blast and metal a continuous supply of new
or fresh metal can be brought into the area
or zone of conversion in such exactly-regu-
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la,ted quantities as will maintain the propor-
tion of themetal acted on relative to the volume

of alr as 1s necessary to the production of the

best results. The raising of the level of the
metal could be effected by adding more metal
or by means of a false bottom, ‘WhICh would
raise the whole of the metal, or otherwise, so

as by occupying part of the space pl@VlOU_Sl_Y’

occupied by the metal to 1est01e the surface-
level.

By tilting the converter or otherwise vary-
ing the amount of metal presented to the ac-

tion of the blast,the extent to which the metal
is divided or atomized may be regulated at

the will of the operator, and by thus throw-
ing the iron by a regulated action into a sort

of spray, or minutely subdividing or atomiz-
1ng it, the largest possible surface is presented.

to the atmosphere, and the particles of car-
bon, silicon, and phosphorus, or other com-

‘bustible matter, are exposed and commingled

with the oxidizing agent, and there 1s arapid
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and intense combustion of said combustible

elements and such a high temperature 1s 1m-

parted to the metal as renders it extremely

fluid and mobile. The extent of the spraying
action will depend on the extent to which the
metal is presented to the spraying means. As
this is regulated at the will of the operator by
the meansdescribed, the feeding of the metal

heat, and the degree of the fluidity of the metal
may all be controlled.

I do not limit myself to the use of means
described for securing the simultaneous con-
version and violent local atomic agitation of

| the metal, nor to the specific construction of

apparatus or arrangement of parts shown for
carrying out said process, as this may be
done with various means in different ways,
as will be evident to those skilled 1n the art.
I claim—
1. In the conversion of molten cast or crude

iron into malleable iron or steel, the mode

substantlallv as hereinbefore desenbed COTL~
sisting in cmb,] ecting the molten metal to the

ELCthH of - a cmweltmn‘ blast on the surface .

portion only of the meta,l and in - lowering
the level of the Dblast as the conversion pw-
ceeds, substantially as deseribed.

2. In the conversion of crude iron into mal-
leable iron or steel, subjecting the bath of
molten metal to the action of an oxidizing-
blast upon a limited portion of the metal at
the surface only of the bath, and maintain-

1ing the relative positions of the metal sur-

face and the blast during the process of con-
version, substantially as deseubed
In te%tlmony whereof 1 have signed my

name to this specification in the presenee.of -

two subscribing witnesses.
(xUbTAVE L. ROBERT
Withesses:
If. L. I‘REE'\IAN
J. 5. BARKER.
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the rapidity of the conversion and degree of
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