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To all whom it may concern:

Be it known that I, JAMES PORTER WIIH-
EROW, of Allegheny, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented a new and useful Improvement in the
Manufacture of Iron and Steel, of which the
following is a full, clear, and exact descrip-
tion.

It has been customary in the treatment of
molten metal by what is known as the “Bes-
semer process” to subject a large quantity of

-metal to the action of a high-pressure blast

of air entering the converter through tuyeres
placed at or near the bottom for the purpose
of blowing through the entire charge. The
weight of the metal upon the mouths of the
tuyeres is so great that it is necessary to have
a strong Dblast-pressure to keep the tuyeres
clear. Inaddition to this the tendency of the
Bessemer practice is to increase the pressure
of the Dblast, on account of its more rapid ac-
tion on the crude metal. Asthe blastcannot
be stopped until the converter is tipped or the
metal falls below the nozzles of the tuyeres,
it follows that the portion of the charge
which is last to leave the converter in tap-
ping is subjected to the action of the blast
for a longer period than the first portion of
the metal. The result is that the ingots vary
in character and are not homogeneous in
structure. Various expedients have been
adopted to obviate this evil. It was for this
purpose that the tipping converter was de-
vised. 'This, however, does not entirely ob-
viate the trouble, because the tuyeres do not
all leave the metal at the same time while the
converter is turning over. Another expedi-
ent is found in the Clapp & Griffithsstoppers,
by means of which the blast may be shut off
at pleasure without danger to the tuyeres.
It is desirable in the manufacture of ingot
iron and steel to treat the metal to a low press-
ure or to so apply the blast that it operates
upon but a portion of the metal at a time. To
accomplish this and at the same time to avoid
the necessity of using stoppers without to any
considerable extent destroying the uniformity
of the product, Thavedevised my presentim-
provement, in practicing which the tuyeres

are arranged either horizontally or with a
downward projection at or near the surface

of the metal in the converter, so as to blow
on or near the surface of the charge. When
thus arranged, there being but a small por-
tion of metal above the nozzles of the tuyeres
at any time, only a very mild or low-press-
ure blast is necessary to keep the mouths of
the tuyeres clear and but a small portion of
the metal is treated at a time. The effect of
the blast, however, is to cause an upward cir-
culation of the molten metal, which will bring
all portions of the entire charge successively
under the oxidizing influence of the blast, so
that it is thoroughly decarbonized and puri-
fied during the operation. 'When the charge
is tapped off, the tuyeres being at or near the
surface, the molten metal soon falls below
them, so that but little harm is done by keep-
ing on the mild blast which is used and there
is no want of uniformity in the product.

To enable others skilled in the art to make
and use my invention, I wili now describe it
by reference to the accompanying drawing,
which is a vertical section of a converter con-
structed in aceordance with my improvement.

The converter ¢ is of the usual form known
as a “fixed converter” and is provided with
a blast-main b, blast-box ¢, charging-hole d,
metal-tap e,slag-hole f, and tuyeres g, the lat-
ter, however, being arranged near the metal-
line « « instead of, as heretofore, at or near
the bottom of the converter.

At % I show an inclined tuyere, the nozzle
of which dips into the metal in such a way
that if the blast should be stopped before the
molten metal falls below the level of the noz-
zle any portion which may enter thereinto
will fall out by its own gravity. The tuyeres
being arranged at or near the metal-line and
below the slag-hole f the blast acts only on
the upper portion of the charge; butit causes
or'creates an upward circulation of the metal,
which brings every portion of the charge suc-
cessively under its oxidizing influence, por-
tions of the metal being in and by such cir-
culation successively agitated and atomized
or broken up into small particles. The slag
being formed at the surface of the bath is
more perfectly separated therefrom than
where the tuyeres are arranged below and
more easily removed after separation by skim-
ming off or by flushing it through the slag-
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hole when it boils up during the operation.
It will be evident to those skilled in the art
that this operation is not necessarily conduet-
ed in the particular construetion.of fixed con-
verter described, and I propose to apply the
oxidizing process set forth to any form of con-
verter or converting-vessel known in the art.
For example, the air-blast when applied in
the manner above described to the molten
metal while being held in a ladle or receiv-
ing-reservoir will keep the metal from chill.
ing and partially purify the charge, or if the
blast and agitation be continued for a sudfi-
cient time the crude metal may be completely
refined in the ladle or receiving-chamber, suit-
able means heing provided for the removal
of the slag. The upward circulation or agi-
tation of the charge of metal in the manner
described, whereby each portion of the bath
is brought successively in contact with the air
of the blast, may be assisted by mechanieal
means. TFor example, an agitator inserted
into the bathor the mmetal may be thus treated
in a revolving hearth, mechanical puddler, or
oscillating converter.

By “upward circulation” I mean that move-
ment in the bath caused by the action of the
blast on or at the upper surface whereby the
lower parts of the charge rise and passin pro-
cession in front of the tuyeres and then sink
to the bottom to give place to other rising por-
tions, establishing an upward circulation,
which continues as long as the blast is on,
This result is not obtained in a horizontal eir-
culation, because in such case the metal in
the plahe of the tuyeres only would be ex-
posed to the direct action of the blast, the
other parts of the charge not passing in front
of the tuyeres.

What I claim as my invention,and desire
to secure by Letters Patent, is—

1. The method of refining molten iron in
the pneumatic process, which consists in si-
multaneonsly agitating and subjecting the
charge of metal to a blast of air on or near the
surface in such manner as to produce an up-
ward circulation of the metal and bring every
portion of the charge successively under the
oxidizing influence of the blast, substantially
as and for the purposes described.

2. The within-deseribed improvement in
converting erude iron into malleable iron or
steel, consisting in imparting to limited por-
tions in suecession of a bath of molten metal
violent agitation in the presence of a convert-
ing agent, separating the impurities and the
metal, returning the latter to the body of the
metal in the bath and back from the body of
metal in the bath to the area of agitation,
and repeating these operations until all the
metal has been acted on, the impurities are
separated therefrom, and the conversion is
complete, substantially as set forth.

3. The process of converting crude iron into
malleable iron or steel, which consists in im-
parting to successive limited portions of a
bath of inolten metal a violent atomic agita-
tion and sepafating the metal and the im-
purities, returning the metal to the body of
the bath and maintaining the eliminated im-
purities in their separated state, and repeat-
ing these operations until the entire body has
been repeatedly operated upon, substantially
as set forth.
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In testimony whereof I have hereunto set 75

my hand this 29th day of December, A. D.
1888.

JAMES P. WITHEROW.

Witnesses:
THOMAS DUGAN,
Jro. F. WILCOX.




