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To all whom it may concern :

Be it known that I, JoIN ALLCOCK JoNEs,
of Middlesbrough, in the county of York,
Kingdom of Great Britain and Ireland, have
invented new and useful Improvementsin the
Manafacture of Iron and Steel, of which the
following is a specification.

In the refining of iron and steel by means of
a blast of air, alone or in connection with
chemicals or substances rich in oxygen, it has
been customary heretofore to 1ransfer or run
the metal thus treated into a separate vessel

for puddling the same mechanically or other-

wise.

In order, however, to purify ivon by air-blast,
and also to form a ball thereof in the same
vessel, it has been proposed to employ a cy-
lindrical vessel which rests in a horizontal po-
sition, and to sitnultaneously agitate and blow
air through the metal therein, the agitation
being effected by rocking the vessel through
suitable mechanism; but this involves diffi-
culties which my invention avoids. I force
air throngh the metal and pnddle itin the
same vessel at different times. I perform the
blowing while maintaining the vessel in an up-
right position, and the puddling when said
vessel is turned upon its side. Both opera-
tions may thus Le performed in the same ves-
sel without interfering one with the other, un-
der the conditions heretofore found most effi-
cient in carrying out the treatments in sepa-
rate vessels. .

Molten metal is introduced into a snitably-
lined operating - vessel properly heated. A.
blast is introduced into and through the
molten metal while the vessel is in a vertical
or nearly vertical position. When the in-
gredients to be eliminated have been removed
the vessel is tilted to a horizontal position and
revolved to complete the process; or the above
process may be reversed. The rotating pars
may come first, and after a portion of the in-
gredients are removed it may be brought into
a vertical position and blown, and then. ro-
tated horizontally again to shape it into aball
or run it out as refined iromn.

The apparatus that effects these objects may
be much varied. I have used several forms.
One that T have found successful is represented
in the accompanying drawings, in which—

Figure 1 is a section through the apparatus
while upright, and IFig. 2 a view of the same
when tarned down to act as a puddler.

A is the vessel in which the iron is refined
and puddled. The framing S, carrying this
vessel, ismonnted, by means of trunnions B DY,
in standards C ¢/, and is actuated s0 as to
cause the vessel to assome a vertical position
or a horizontal position, as required, by means
of a worm, €, carried by the standard G/ and
gearing into & worm-wheel, R, keyed on the
trannion B/,

Alir is admitted to the interior of the vessel
A through a pipe, a, passing through the tran-
nion B’ and fitted with union-joints ¢’ and b,
for condueting the air to the tuyere brick or
perforations ¢ in the end or bottom G of the
vessel.

When the vessel is in a horizontal or ap-
proximately horizontal position itis caused to
revolve by means of a bevel-pinion, T, keyed
onto the inner end of a horizontal shaft, U,
and gearing with a bevel-wheel, V, keyed onto
the body of the vessel A. The shaft U passes
through the trunuion B, and is actuated from
any suitable prime mover by means of a driv-
ing-belt or by gearing, as found most conven-
ient.

In carrying out the process of refining and
puddling with this apparatus the chamber or
vessel A is first lined with a mixture of oxide
of iron, oxide of manganese, nitrate ot soda,
or other suitable substance or sabstances con-
taining oxygen, or with oxide of iron alone,
and is then heated by any convenient means,
and air is admitted, when the vessel is in either
a horizontal or vertical position, through the
pipe a, union-joints &’ and b, and thrrough the
tuyere briek or perforations in the end or bot-
tom G of the vessel; after which the vessel
(either remaining in or being brought into a
horizontal position, as the case may be) is

charged with molten metal, (supplied thereto

from a blast-furnace, cupola, air, or other fur-
nace.)- The molten metal jhaving been intro-
duced, the vessel is brought into a vertical po-
sition, and is then Dblown by continuing to
force air through the tuyere brick or perfora-
tions in the end or bottom G of the vessel,
whereby some of the metal ingredients—suel,
Tor example, ag carbon and silicon—which it is
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desired to eliminate,or portionsof the same,are
removed, the temperature being at the same
time increased.

The vessel may be rotated first and blown
afterward, and then rotated again.

If additional heat is required, oil or gas may
be injected with the blast through the tuyere
brick or perforations. After the ingredients
which it is required to eliminaie have been
removed the vessel A is tilted into a horizon-
tal position, so as to bear upon the rollers 1.
The vessel is then caused to revolve, whereby
the metal is agitated and mixed among the
cinder contained in the vessel (part of which
cinder is obtained from the lining) until the
metal mixed with the cinder is formed into a
ball in readiness to be hammered or squeezed
into any desired shape. At this latter stage
of the proeess, if further heat is necessary,
carbureted gas or oil may, in combination with
air, be injected through the tuyeres.

To produce steel by my combined blowing
and rotative process I proceed as follows: The
apparatus being in a vertical position,: air un-
der pressare is blown through the metal and
a portion of the carbon and silicon removed.,
The vessel is then rotated in a horizontal po-
sition and the phospliorus or % part of' it re-

moved. The metal is now rvehabilitated with
carbon and silicon by adding toitiron or other

metal specially charged with carbon and sili-
con, and the metal is again Dlown into steel,
The above process may be reversed—that is,
the rotative part may come tirst and the phos-
phorus and silicon, or a part of themi, he re-
moved; after which the carbon and silicon may
be added, and the material afterward blown
and converted into steel. The object is by this
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process to utilize such metal or iron Iqoldm'g
phiosphorus as cannot be used by and is unfit
for the ordinary Bessemer process. _The ro-
tative process will remove both silicon and
phosphorus.

~ Iwould have it understood that I do not
claim separately the process of conversion by
blowing, or the process of puddling in a re-
volving vessel; and it will be manifest that
the essential featnre of my invention does not
consist of :u mere form of machinery, and that
there may be many variations of the same,
still using my new method or process.

I claim as an improvement in the produe-
tion of refined iron and steel—

1.-The within-deseribed mode of purifying
and puddling iron and steel by melting it and
alternately Llowing air through it, and- me-
chanically agitating or puddling it, the two
operations being performed at different times
in the same vessel, substantially as herein
specified.

2. The process of manufacturing wrought-
iron and steel herein described, which con-
sists in subjecting the molten metal in a suit-
able vessel to o blast of air from below, said
vessel being maintained in an upright “posi-
tion, and then subjecting it to a mechanical
agitation by revolving the containing-vessel
to puddle the metal while the vessel is in a
horizontal position, as and for the purposes
herein specified.

JOIIN ALLCOCK JONES.

Witnesses: .
ArprrT 1. SANDERSON,
Aiddlesbrough.
Jouxn THomas, Jr.,
Middlesbrough.
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