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To all whom it may concern: :

Be it known that we, THOMAS SOUTHALL,
of Kidderminster, in the county of Worcester,
druggist, and CHARLES CRUDGINGTON, of the
same place, banker, subjects of the Queen of
Great Britain, have invented or discovered
new and useful Improvements in the Manu-
facture of Iron and Steel; and we, the said
THOMAS SOUTHALL and CHARLES CRUDGING-
TON, do hereby declare the nature of our in-
vention and the manner in which the same is
to be performed are fully described and ascer-
tained jn and by the followmo statement there
of—that is to say:

Ourinvention consists of treating iron, when
in a melted state in the process of manufactm
ing malleable iron, by applying sulphur and a
nitrate, as heremaiter explained, whereby the
iron so treated may be gxeatlv 1mpr0\ed in
quality, and also, when desired, iron may be
converted into steel.

Inorder that the invention may.be most fully
understood and readily carried into effect, we
will proceed to describe the means puraucd by
us.

‘We take sulphur and niter with borax soda
or potash and alum ; and the qualities of these
ingredients used by us are, sulphur in the
form of brimstone of commerce, niter in the
form of saltpeter of commerce; and the borax
soda, (subcarbonate of soda,) potash, and aluin
are of the usunal qualities ordlmrlly sold in
shops;-and we mention these circumstances
in 01der to give the manutacturer the best in-
formation we possess, that tlie invention may
be well understood and readily practiced.. At
- the same time we do not confine ourselves to
these qualities.

The materials above mentioned are broken
into a small granular state and equnal parts, by
weight, of sulphur, niter, borax, and alum, with
half a part; by weight, of soda or potash, and
are to be well mixed together. We make up
these mixed matters mto parcels of about one
and a. half ponnd each; that quantity being
proper for treating about four hundred-weight
of pig-iron,and in like proportion forany quan-
tities of iron in the puddling-furnace. These
proportions are used when it is wished simply
to improve the quality of the iron; but when
it is desired to convert the iron mto steel,then

we have found that about four pounds or more
of the mixture are required for each four hun-
dred-weight of iron,

The above parcels of materials are placed in
packets of thick paper, which we have found to
be a convenient mode. of getting the mixed
matters below the surface of the melted iron
before the action caused thereby takes place,
A quantity of iron being in a melted and white-
hot state in an ordmary puddling - furnace,
whether such melted iron be obtained from
melting pigs or otherwise, as is well understood
when manufactnrmg malleable iron, we now
treat such melted iron in the followmg man-
ner: The damper of the furnaca is to be first
closed for about a minute. .The packets con-
taining the sulphur, niter, and other matters,
as above explained, are then to beintroduced
by the puddler into the melted iron in his fur-
nace, and as he incorporates the same by well
stirring the iron the damper of the furnaceis
to be gradunally opened, and a violent boiling
of the iron will take place for some minutes,
and the iron will then “come to nature,” and
the same may be balled and then worked under
the tilt-hammer and rolled, as in making mal-
leable iron according to the means now gener-
ally practiced, and the result will be greatly
improved iron or steel, according to the quan-
tity of the ingredients used.

As the quahtles of iron differ very much,we
have found that the quantities of the maten
als above mentioned requisite to produce as
nearly as may be a similar effect in each case
somewhat vary; but the manufacturer who
has operated with care and observation upon
given qualities of iron will on sabsequent oc-
casions, if the process of puddling be carried
on with like care, produce similar results from
like qualities and quantities of materials, and
he will find that by increasing the quantity of
the combined materials for the same quantity
and quality of iron the product obtained will
more and more approach the character of steel,
care being observed that the quantity of the
matters above mentiouned be not increased so
as. to make the ‘steel too brittle; for it is to
e understood that according to ourinvention

the same process and the S'mmemnredlents are’

used for improving the quality of iron and
for making steel, the only difference being that
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a larger quantity of the matters is-introduced
into the melted iron for making steel than
when it is simply desired toimprove the qual-
ity of the malleable iron which may be pro-

duced from particular qualities of iron. And
we would remark that so far as our experience

- goes, although the materials employed aceord-
ing to our invention improve every class of
iron which we have experimented on, yet there
still remains differences of quality of iron.

- Although we believe it best to employ all
the matters  above mentioned, yet we do not
confine ourselves thereto, as the effects de-
rived from treating melted iron with sulplhur
and a nhitrate in the process of puddling are
very beneficial without the employment of the
other matters.

‘We would further remark that we are aware
that some of the materials herein mentioned
as being used.by us have beforebeenemployed

in the manufacture of iron, such as, niter, soda,
and potash ; and we mention this circumstance
in order to state that we do not claim the sepa-
rate -use of either of the ingredients men-

tioned, nor do we confine ourselves to the de- .

tails herein set forth, so long as the peculiar
character of the invention be retained;-but

We claim—. :

The introduction into the melted iron, &e.,
of a compound of sulphur and a nitrate, either
alone or combined with either or all the in-
gredients enumerated in the foregoing deserip-
tion, as described, whether the proportions
hereinbefore given be followed or changed.

THOS. SOUTHALL,
C. CRUDGINGTON,
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