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~oof thlS iron.

| -haﬁ;re been granted. to me, may be used.
" The iron to be treated may bé the iron 11011 |
" in carbonand silicon—such asis generally used |
- in'the ‘‘acid process’’ —Say. C‘O]lt&llllllﬂ" two to
.. ‘three per cent. of silicon, three and one-half to |
- four per cent. of efuben and too much phos-{;
30 phorusto make useful eteel by that process;
~ but Ido not pur pose tolimit myself to the use
e It is preferred, also, that the
. metal contain enough- ma,nganese—my from
-~ threetofive per cent.—to effect the production
_ -of steel without the use of spiegeleisen at the
. . end of the blowing. The iron may be taken.
. direct from the blast furnace to the convelter
" or melted ina cupcﬂa and poured into the con-
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“Be it known that I, JAMES HE“\TDERSOIV ef

’?]Bellefonte in the eounty of Centre and Sta,te_'
' of Pennsylvania, (formerly of New York city,)
5 have invented a certain new and useful Im-
L *_'pl ovement in Basic Processes of Manufactur-
- ing Iron and Steel; and T hereby declare that |
- the following is a full G]e’LI' and exact deserlp ..
t1011 of the same. -
o The invention hqs f01 1ts ebJ ect the 1e1110va1 ﬁ_
Of pllosphm us from liquid cast-iron; and it
.. consists in subjecting the metal in a besw lined |
. converter tothe ELCthIl of ﬂuera-spar and of air
. andhydrogen, and, under some circumstances,
15 to the ’LthOll of & hydroefu bon, as. more fully,
!-;fﬁ!_'__herem&fter set forth; -

In carrying out: thls 1nve]1t1011 I ma,he use ef

R ‘“L Bessemer converter or similar vessel, lining-
S __:-;}.the same with some smtable baew OT Ton- 8111-_;
cious material, which may be lime, magnesia,
40 or magnesian llme, applied plefembly in the'
... formofburned brick; bntothermodes ofapply-

-~ ing these substances for W]llGh Letters Pabtent; |

;f';"f;:;-fff'Qverter and. blown in the usual way with air
.. the 0pemt1011 which is known as the desili-
- conization period,’”’ or until the silicon i re-
I ;-:"_-dueed to about or below

- At the end of this period the converter, pref-
45
. poured from it, after which the fluor- -Spar is |-

during the ‘‘first peuod ’ or that portion of

five-tenths per cent.

erably, may be turned down and the slags

‘charged upon or into the metal in any conven-
' ient way, as by blowing it in with the. air, the
.. converter being rmsed to its usual p051t10n-
50

IS5 Ot ned, steam belng admitted mto the blast-plpe

| the phosphorus.

_-_,;the steam.

n The stea,m 18 deeemposed by the heat 1111:0 1ts

- constituents.  The. fluor-spar also is melted .

_emd decompeeed ‘the fluorine and lime com- -
).| bining with' the 0‘1eeter portion of the phos-

phorus and removlng it p’tl'tl&lly as a vapor, -

but a portion of it also going into the sleg

The hydrogen of the steam feclhtates the op-

eration by also. combmmﬂ with-a portion of 60, ERE
| - After the metal has been - -
‘blown until the eerbon is reduced to :a;pprom-rwig R
mately one per cent. petroleum orsome equiv- -
alent hydrocarbon may be introduced withad-
vantage for a period of two or three minutes, 65 =~
(its 111t1 oduction into the blast- -pipe being con--. - ..
‘veniently effected by means of an Archime-
|-dean screw.) The hydrogen of the petroleum .
‘contributes toward the removal of the phos-
“phgrus, while the carbon serves to increase the
temper ature of the metal, thus making it easier
‘to. pour from the converter SRFL
‘three gallons of petroleum to each ton of metal
-?may’ be used with advantage. =~ SR

~While it is preferred to 111131 odﬁce the ﬂuor

In such case, however,
a much larger quantity will be. I'eqmred a,nd

there will not be the same advantage in pour-

ing off the slags prior to the mtroduetlon of .
If, however, the fluor-spar be in-
troduced into the vessel Wlth the charge and. = .
‘before the blowing begins, it will be found nec-
essary to use petroleum or gome equwelent_g:;
-_-]1ydroeerbon at a later stage in the process. =~
The reason for this is that the silicon, instead - - -
-of burning, as would De the case if the fluor-  ,
spar ‘were not introduced at the ‘beginning,
“will largely be removed by the fluorine w1th S
out combustmn and this will tend to cool the =~ -

‘metal to such 2 point that it will be exceed- -

-ingly difficult to pour it.
| of petrolenm will restore the heat thus lost L
| and render the metal sufﬁelently ﬂmd te 1:)0111‘-. S
Wlth ea-be S L T
By using the petl oleum in Sufﬁelent %1110111113. SRR
the use of steam may be dispensed with, since =
-the - hyclroeerbon will supply the requlslte
~quantity of hydrogen to etfeet the pllllﬁC&blOll G

when at work. The blowmcr is then contin- | of the metal.

55 - i.}

From two to

| sparafter the removal of the siliciousslags that 75
‘are formed during the process of dESﬂICOIIIZEh- S
tion, the fluor- Sp&l may be 111troduced before .= -
the blowmg begins. SR
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The subsequent use :_
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For the purpose ef preventmg 1ed&h01 tness

.j'.: 'Wlth the ell, and thus foreed 11:1{30 the metal | a;.ud gwmg steely propertles to the metful 1t -
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- may, after the desiliconization or the decar- | jecting the molten iron in a converting-cham-

bonization, be treated with ferro-manganese
or with spiegeleisen in the usual manner, as
practiced in the Bessemer process. |
I do not herein broadly claim the use ot
fluor-spar and air to remove the phosphorus |
- from cast-iron when. applied 1in the Bessemer
- process, as this is described in Patent No.
974,889, dated March 27, 1883, granted me. |
My present invention is an improvement on |
said process, as it enables the purification of
the metal with less fluor-spar, and the metal
is hotter at the end of the operation, and may
- be more readily poured from the converter.
15 I do not claim, broadly, the use of hydro-
carbon in the Bessemer process for keeping up
the heat. - , | -
What is claimed as new. is— _
1. The improvement in the art of manutac-
20 turing iron and steel, which consists in sub- |

10O

ber lined with a basic or non-silicious material
to jets of air to desiliconize 1t, and subsequent-

1y treating it with fluor-spar, and with air and

the vapor of water, substantially as and for 25
the purpose set forth. S
2. The improvement in the art of manufac-
turing iron and steel, which consists in sub-
jecting the molten iron in a converting-cham-
ber lined with a basic or non-silicious material
to jets of air to desiliconize it, and subsequent-
ly treating it with fluor-spar, and with air and
the vapor of water, and with petroleum or
some equivalent-hydrocarbon, substantially as
and for the purpose described. - -

JAMES HENDERSON.

30

Witnesses: | -
- RoBT. H. DUNCAN,
- SAML. A. DUNCAN.
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