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To all whom it MYy CONCETI:

Be it known that we, CHARLES WALRAND

and EUGENE LEGENISEL, citizens of the Re-

public of France, remdmw at Paris, France,

have invented certain new and usefal Im- |

provements in Processes of Manufacturing
Steel, (for which we have received Letters Pat-
entin France, dated June 29,1891, No. 214,514;
in Germany, dated September 24,1891, No.
64,950; in Austria- Hungary, dated September
29, 1891 No. 16,542 a_nd No. 35,634; 1n Eng-
la,ud, da,ted September 23,1891, No. 16,1 78, a,nd

in. Belgium, dated September 23, 1891, No.

96,499,) of which the following is a full, clear,
and exact description.

In conducting the manufacture of steel on
a small scale, a considerable percentage of
heat in the charge of metal in the converter

is lost and this is due to the too rapid com-

bustion of the silicon, resulting in a solid pro-
duct.
retained so long as the silicon remains. | Thus,
as in the dephosphoration of molten cast iron
whether the phosphorus is burned last, the
silicon should only be oxidized after the elimi-
nation of the carbon so as to withdraw the

least possible amount of the heat of the gases

ogenerated by the combustion of the latter.
We have found in thus operating, there was
a considerable gain in heat which permitted

the making of steel at a suitable temperature

111 smadll quantltlee
The object of our process is to produce cast

steel with small charges (say approximately
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“siderable propmtlon of silicon,we treat in the
acld eperetwn eny cast 11011 eontammn* e111- |

- verting apparatus.

one hundred kﬂomams)? thereby rendering

the improvements substantially sewmeable

for making said metal on a limited scale.
Instead of using cast iron containing a con-

prewded sald eeet Iron eontems sufficient heat
at the period when it is poured into the con-
“"Wehave found that with

dlfferent qualitiesof cast iron containing sili- |
con in from 1.5 to three per cent. the fmal
temperature of the bath resulting from the
small charge which we employed varied very
little, due “to the brevity of the operation,

0 which constitutes an extlemely 1mp01tant

' faeter..

The heat developed 1n the bath is only

-stances.
the workman, we opelete in a d1ffe1ent man-

dize the bath.

If, at the period when the oxidizing

operation is terminated (which in the convert- 7

ing apparatus is seen by the lowering of the

ﬂeme) a certain quantity of silicon is-added

to the bath under the form of any alloy and
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the blowing be continued, a remarkable phe-

nomenon is produced. The flame disappears
entirely leading to the belief that the opera-
tion is only at the commencement of the blow-
ing period. - But 1t will be seen that the tem-
perature gradually rises and it is therefore

the silicon which heats the bath.

- According to the proportions of silicon

added, varying of course with the nature of

the metal and the weight of the e¢harge under

treatment, the Dblowing is continued fo the

period when the flame of the carbon is seen
to reappear. The said blow which appeared

cold, upon the addition of the silicon alloy

becomes extremely hot. Generally the opera-
tion is terminated at this point and to insure

6o

that the cast metal has reached a suitable

condition, a sample is taken. The tap-off is
then made as usual under ordinary circum-
Sometimes, according to the skill of

ner. Tnstead of making the addition of the
silicon or silicon alloy, When the flame drops,
the blowing is continued so as to Stronﬂ*ly 0Xx1-
The molten silicon alloy is then
added which in consequence of the combus-
tion of the silicon, reacts in the bath and raises
the temperature of the latter as in the first
instance. Thesilicon alloy can be introduced
either cold, at a red heat, or preferably 1n &

molten condition to avoid any Iewemnﬂ' of the

tem perafure.

~We do not limit ourselves to the use of sili-
con but propose to use any other agent which
under the above speeified COIldlthIlS, will be

a, basic epeletlon the bath would be liquefied
after the blowing period, by the addition of
a rich alloy of phetherus and by continuing

to blow.
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the bath the temperatule thereof. Thus in

95

In condueting the manufa,eture of steel on .

a large scale by the Bessemer or Thomas pro-

‘cess, the addition of silicon ,phosphorus orany

other combustible agent unde1 the conditions
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::speclﬁed above, could also be made mth I a.lso be made to the superomdmed meta,l Whlle/

~bath, thus enabling the employment of small-
- cha.rges and the pmductlen of steel on a lim-;
ited scale and at a suitable temperature. As’|
stated, the 1mp0rta,nce and effect of the addi-

IO

“equally: satlsfactory results. Itwillbe under—_
~stood that the final addition of silicon as prac- |
ticed by us, has in no wise the purpose ordi- |-
narily in view of producing the deoxidation

of the steel bath. In our process, the obj ect.
of the addition’is to obtain ‘the heat of the

tion varies with the size of the: charge treated
and the nature of the cast iron to be worked.

Theaddition ofsilicon'or its equwalentcould
also be made a little while before,-or alittie;| .
while after the flame drops, as the result ob- |
- tained will be substantially the same, assum- |

~‘ing ‘the. purpose of ‘the addition ‘as before_g_

‘stated, being onlyto dbtain an excessive heat-:
20 ‘ing before the cast i iron becomes molten: We:
- do mnot. contempl&te merely ‘augmenting the'
-amount 'of “silicon ‘in ‘the bath as 'this ean;
"be secured either by mixing in cruelbles or;
by cold or'warm.additions’ to the ladles . Into;l;"
which, the converting apparatus discharges.*
‘To secure ‘the desired ‘effect ' when operatin

~ with -charges of two hundred kilograms for:

~example, and wherein the iron contains ‘ten:
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~ per.cent. of silicon; it will be well.to add say’
from five to ten per cent of ferro=silicon which|
‘however does not avoid'the necessity for the
*ﬁna,l dGOXIdIZIIlﬂ' addltlon The addltIOH can.

I

"lateral air feed

::m the ladle.

We may employ an ordlnary Bessemer con- 35 -'
verter having fa,(_;lhtles for lower Upper or

We claim— | P W
1.-Anim proved step in the ma,nufa,cture of

_-steel consisting in treating metal containing 4o
f-*SIhCOIl to-effect: primary: eombustlon and oxi-

dation and adding a heat-augmenting agent

rich in silicon apprommately at the perlod |
,“| when the primary eombustion’ of ‘the charge

is effected and the oxidizing operation terml- 45
‘nates, substantially:as set: forth |
-2, The herein desceribed Improvement in the

.manufacture of steel from metal originally

containing silicon, which consists-in treating

the same to ef‘fect primary combustion-and g0
‘|"oxidation,adding silicon’ approximately at the
“period- when the ‘primary ‘combustion ‘is ef-
“fected andthe031d1z1nn'operatlontermmated
‘and continuing’ the blowing operation after
|"such-addition, substantmlly as set forth.
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In- testlmony whereof we have signed this

'_'Speclﬁeatmn in.the prﬁsence of two: SlleGl ib-,
g.|ing thnesseq ﬁ U o )

OHARLES WALRAN]
EUGENE LEGENISEL

Wltnesqes :
ROBT. M. HOOPER

J OSEPH TOURN’IER
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