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~ IMPROVEMENT IN THE MANTUFACTURE OF IRON AND STEEL.

o '.I.'he Bchadule :i_'ui'f'e;::!fé&' to in 't;héﬂe: I:’ﬁttérﬁﬁ Patent and mahin'g part of the same,

We HOWARIJ SI’ENOER and LAFFAYETTE X,
SAYLOB of Phllctdelplm, count} ‘of Phll.-.ulelphta,
- State of Pennsylvann have invented certain -Im-
~ provements in the Mmmfacture of. Imn and ‘ﬁteel of
which the follmi mg I8 & speuficatmn

N tm'e cmd Ob_r)eot. oj' ﬂw I m-entwn

Our invention: consmts in conver ting. jron ore di- |
rectly into steel, or refined -cast-iron at one operation.
‘and in oné ch't.mber of a-Tuir nace, substantmlly in the_

mannel descnbed hel e%tter

Gmeml .Descmptmn. - S

In carrymg out; our mventmn we nse a blast-furnae. |

: ,'f .! or cupola, but any style of fumace will serve the pur-

- .pose, pmvxdmg -it contains a single chamber of proper |
mpaeﬁ;y, aml previdmg them be Q- blasb ﬂf su’tﬁownb.-

strength. ,-

TPhe crushed or’ stampetl 0:1-3 fuul fuel may be fed to ..
the furnace somewhat after the manner adopted in
makmg blooms direct from 'thie ore, the latter being
~fed slowly'in- the first ‘instance, aml faster after the

heat of the furnace has bécome more intense.

e the furnace, 'md the fluidity of the metal ma.y be in- |-
: ﬁ" * creased by a.ddmg a little silica, or other eqmv'tlemi

ﬂux,,ar by incréasing. the force of the blast.

that the metal b]l()lllll be lmmtmmd in a ver,g j:lmd'
condltmn. o

After the' m'é lns been wducul tlle b]._tst IS stl en “‘tll-—-

owmg to-its finid ¢ondition, is maintained in'a sta,te_
gj_;f!*f;;j;'_j-j_ - of -ebullition, and ther eby puritied and- partly decar-

ﬂulta.ble ingots. - "

adopted in carrying it into effect. .

oxide of iron, fouml in, Harford county, Maryland.

msult as regards the product.”

~ bonized, aﬁm wlncll 1t lIhl}- be dl a.wn otf and mst liltO-‘

- In-the first place, we used the magnetlc ore or black;.' ‘nese or chromate of iron may be added for produung |

| "-':Bteel of differént qualities,
. 'Wehave. alao used the red oxide of iron, found in the |

N 7‘smne. locality, both qualitics of ore. htwmg been em- |
- ‘ployed. both . sepamtely and. tugether, wu:h the same

Theé fuel employed was ch.trcoal and the fumaces.: '

pluyed two on- ea.ch mde the- ormce of each tu yere

“having an area of about two inches, and the tuyeres
-were situated about ten inches above the hearth, and
were inclined downward toward the latter.

. Iu feeding the furnace, we proceeded as fulllows- E

|~ The ore was first stamped or crushed; the pleoes I
being of the size of a pin’s head, or therembouts o

The fire having been propelly kindled, the. smfa,m, o

- of the ignited fuel was sprinkled with the stmnped ore,

three or four shovelfuls being used; thén about a

1" bushel of charcoal was added then mm't, ore and more

chareoal, the intervals of feedmrr with ore and fuel

‘being determmed by ﬂl{} condltmn of the ﬁu, d;llll_ |
| meml |

“When the metal a.ppe'tred 10 the attendant to be
too- thick, powdered quartz in small quantttles was

':'-occasmnaily added as a fux.

"Toward the,close of the operation, when the mass -

of molten metal extended nealy to the tuyeres, ve
| discontinued the feeding with charcoal (but not with
“ore) for & ‘short’ time; and increased the force of the
‘blast for from five to ten’ minutes, 80 as to maintain

. | the -metal in 4 state of ebullition betme tapping.
The- rapidity with which the farnace is fed will de- -

pend upon the fluidity of the metal, which may be |
- tested from- time, to-time by an attendant. Should the
“metal become’ too thick, more charcoal ot other fuel
- should be added, 'and. a less proportion of ore fed to

-After tapping the opel ation was pr omptly resumed,

the only- mtelruption in the contmutty of the proce,ss |
being the few minutes cmlsumed in tapping, and in-
causing the bia.st to play with increased force on the
|- molten metal for & short time previous to tapping, .=
We occasionally added to the ore small qua,ntltles o
of manganese -or ehmm.a,te of iron, with the w,w of

- .-.pmducmg steel of different qualities.
‘It is most important in emrying-out our. invention |

I the furnace, and by the process deser ihad a{bove,

we have succeeded in converting the ote directly into
-steel, at the rate of .;mew ﬂm humh Eﬂ poundsrm-
| three hours.

ened and-is allowed to act on tht molten metal, wlnch -1

. It should be imderqtmll tlm.t the sla,ﬂ' was remaveﬂ

from time to time from the farnace.

It may Le remarked here that if the metal; in Te-

du(,lng the ‘ore, b very. highly carbonized, .less fuel

L | should be used, and ﬂ:e ore shmﬂ(l be fed mm'e mpully--
In order to ena.me others skﬂletl m the mwuﬁwture.+ SR

of iron and steel to’ pr actise our invention, we will now | -
-iproceed ‘to déscribe more’ mmutely tlle plan we h'wu-

to the furnace.
Wrought-iron in small quzmtatws me be added to

Ethe molten metal, go as to aid in. decarbonizing the

same, and for other purposes; -and, if'desired, manga-

~In;making refined cast: lrmi, tlle ore should be fed_ |
to ihie furnace more slowly, :md the qmnttty of fuel |

| shmﬂd be increased.

~When' the blast is 'wtmg on the mass of' molten

:metdl toward the close of tlie operation, it may be in-
: crea.sed in force, and this increased blast may be con-

conslsted of a st ugcture- containing B smgle ch&mbel ,“.

P two feet square, and about six:-feet high. RS | tinued for five or ten minutes, or for such a lengih: of
: £ A. lmt blaat was used a.nd fbur tuyeres wele em—"

| time as fay be. necessa,ry to pzm:-!y deca.rhong a.n&!
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