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. Technicians know well enough that the
only serious-element that can-be taken'as a
basis -to determine -the: precise moment for

‘stopping the:blowing is observation: of the

flame ‘of carbon; and in"the method T have
just described, there is noimore varbon left
in the metallic bath, and consequently no
more flame (the dropping of the flame hav-
indg taken -place- before the supplementary
addition of silicon) and the process beginning
afresh (but -without. flame this time); the
operator possesses no certain sign for the
final stoppage of blowing. = He works blindly
and “has no possibility of obtaining with

‘gertainty g specified grade of stesl.

The above explanation will now enable me
to point. out the movelty of the method,

- - hereinafter described, relating to » pracess of
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~ fluid and containing & determined
sived pereentage of carbon:
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manufacturing steel in sniall charges which
T have discovered after various experiments,
and by which, while getting a verv high final,
-~ temperature, ‘thie carbon flame

remaiis
visible up to the complete end of the process
and ‘allows steel to he ‘easily manufactured
even in very small charges, velinbly hot & ?d
and e~

I will now deseribé my method for ihe
treatment of pigsiron in an-acid-lined con-
verter: “To carry out this-method; any suit-
able type of converters can be utilized. A

converter may be used such as vepresented

in the sectional view of the accompanying
sheet of drawings; whichiis-a vertical section’
A.being the wrought iron orsteel shell, and B
the refractory silicious lining.  The vessel is
mounted on trunuions €, and can turn upon

- them, A wind box D is connected with ona
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of the hollow trunnions, through which eomes
the blast from  the blowing engine: the
general ‘construction of the shell having no
particular novelty and being of the type

~adopted for ordinary converters, it is not
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necessary to describe it in detail
The hottom of the vessel orcrucible is so

~designed that the metallic bath has consider-

able depth. The twyers, ', conveying the

~~blast through the lining into theé vessel, are
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placed so as to be just above the level of the

metallic bath when the molten charge-is in,

before starting blowing.
In carrying out my improved process, 1
prefer to use hematite pig-iron containing

“as little silicon as possible.. Tt this low
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-silicious iron cannot be obtained, a mixture
-of pig-iron and steel scrap may be charged

into the cupola so as to lower the percentage
of ‘silicon in the metal poured into the con:
verter,

. When the pig-iron or mixture of pig-iron
and:scrap has been melted: in~an ordinary
cupols, ‘it is poured as usual into the con-
verter - previously ‘heated befove the first
operation. = The converter is-turned so-as

to bring the twyers just above tie level of .

percentage of the silieon 1n the metal charged

“bure of sthe metallic bath: ©

cadded silicon is oxidized along with the cars
- bon, and this gradually, while ‘the silicon

880,253

the metallic bath, and the blowing is started.

On account of the low percentage of silicon
in the metal, the first pericd,4..¢., the period.
without: flante, is very short. ~As soon as
the second peridd begins, 4. e., immediately
following the appearance of the carbon flame
at-the mouth of the vessel, a-small quantity
of silicon, in the form of highly silicious pig-
iron .or ferro-silicon, varying with the initial

i the vessel, is thrown into the converter
without stopping blowing. If this addition
of silicon be used cold, it should be thrown
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in slihost as soon as the carbon flame ap-

pears. If the addition be thrown in hot; it
may be added & little later but very soon
after- the appearance of the carbon flame:
This-addition does not generally exceed in
weight five per cent. of the charge, but may
be in‘certain cases, more or less. - The blow-.
ing is continued without stoppage of any.
sort until the flame drops; this dropping 18-
very “characteristic and very clear. The:
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final-addition of ferro-manganese is made in

intomolds, . :
In starting the operation

the usual way and the steel is ready to pour 44

tion of the first, period (without flame), is
reduced o o mimmum and the oxidation of .
iron and the wear of the refractory lining are

likewise reduced to a minimum. By making”

tion with & metallic’ .
bath of low percentage of silicon, the dura-

the addition -of silicor: s soon ‘as priim-

‘mediately after the carbon flame has made
its appearance at the mouth of the converter

(not before or sometinie after), all the silicon
added-for increasing the temperature of the

bath is-utilized under the best conditions.

Experiments have shown that if the bath
contais o hich percentage of silicon, the jux
first period, (. e. without flame) is much

prolonged and the greatest part of heat;, -
produced by: the oxidation of the silicon is .

absorbed by the melting of the refractory -
lining without increasing the ﬁna,l terpera-

I starting, -as specified; with low.
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iliciods

iron and adding silicon only immediately. -
after the appearance of the carbon flame, the =
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added, is transmitted in melting to the

metallic bath. - The added silicon moreover,

becomes completely melted before the drop- =

ping of the carbon flame; and when the flame
disappears, all the silicon added has been
compietely eliminated. -The silicon being.
dissolved mto the bath does not affect in the
lenst the evolution of progression of the car-
bon flame which can be observed without
any difficulty so:that the operation can be’
stopped at the right moment ‘with abselute

‘certainty, while the temperature of the‘bath

has been greatly incrcased.” The ‘steel con-

‘tains no trace of the supplementary silicon

120’

125

130




16

15

copacity of different systems with the view
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which: has been added, and is'not over-
oxidized ; consequently it is then possible to
makeexactly the final addition of manganese,
and to reach the percentage of carbon for a
given grade or quality. .

-The experiments made in a great number
‘of blows have shown that with the use of the
process above described, it is possible with a

‘converter-of a half ton capacity to obtain

always, the same given percentage of carbon

-and the same quality of metal without ap-

preciable practical variation, and that the
steel thus produced is sufficiently fluid to be
‘carried in small ladles and poured into very
small molds without waste and without the
formation of skulls. ’ :
Experiments made in converters of small

of obtaining steel zlways of the same re-
quired quality, hot and Huid enough to cast
small articles, have shown (¢) that an addi-

‘tion of silicon made before the appesrvance of

the ‘carbon flame retards, or prolongs, the
time of its operation and produeces a bad
operation; (b) that an addition of silicon
made near the end of the operation at about
the moment of the dropping of the flame, =
little before or after, (fe)zprives the anerator

of the reliable signs turnished by the flame
for the stoppage of the operation at the right
moment, and does not secure ths aceuracy

needed in genersl practice {o obiain the re-

quired grade of steel; (¢) that only the
addition of cold silicon made immediately
after the appearance of the carbon flame,
or which is the same, the same addition of
silicon made hot or meited and added a little

later, but always a long time before the dis-

appearance of the flame, gives a good result,
certdin and accurate.

I claim ag my invention

As an improvement in the manufacture of
steel by the pneumatic process, blowing the
charge until the appearance of the earbon
flame, adding a‘small percentage of silicon

-immediately after the appearsnece of such

flame, and continuing the blow until the
carbonn flame disappears, all substantially
as described. .

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses. .

ALEXANDRE TROPENAS.

Witnesses: :

Tuaomas N. BrowNE,
Mariw Vacson.
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