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ALOIS THOMA OF NEW YORK N. Y

Lettcr's Patent No. 96,623, dated Norember 9, 186_9;

IMPROVED PROCESS AND APPARATUS FOR CONVERTING CAST-IRON INTO STEEL.

o—al - r—e - e

The Schedule referred to in these Lietters Patent and making part of the same_,. '

To all whom it may concern:

Be it known that I, ALOIS‘THO\IA' of the city,
00111113}, and State of New York, have invented a new
and improved Furnace for Gonverbmg Pig-Iron into

Steel, and- for punfymrr and oxidizing other metals.

~and lmnemls and I do helebv declme that the fol-

- lowing 1S & fu]l clear, and exact description there-

of, which will enﬂ,ble those skilled in the art to make
and use the same, reference being had. to the accom-
panying drawings, in which—

Figure 1 represents a longitudinal vertical section
of my lmprm{ed convertlnw-f‘urnace

Figure 2 is a horizontal section of the same, taken
on the plane of the line z z, fig. 1,

Figure 3 is a vertical transvm se section of the same,
taken on the plane of the line y 9, fig. 1

Similar letters of reference indicate conespondmg

parts.
This invention has for its obJect the constraction

of a converting-furnace, which allows a continuous

operation, andin whicb, therefore, a much larger
quantity of material-can be treated in a given time,
than can be done in those furnaces which require re-
moval of old contents before the new can be put in.
- The invention relates to certain improvements on
the converting-furnace, for which Letters Patent, No.
- 79,078, were granted to me on the 3d day of Ma,mh,

1868.

‘The furnace has an upright tube, thlf}uﬂ'll whlch
the material to be- converted or oxullze_(] is put in,
and in which the same. is retained and heated pre-
paratory to its enfering the converting-chamber.

The process of converting or oxidizing will thereby
be consider ably hastened and facilitated.

The conversion of pig-iron into steel is PI oduced by

means of the burned gases created by the combustion
“of any kind of fuel, such as bituminous, anthracite, or
brown coal, wood, pea,t or charcoal, which gases .:LI'E:
mlted mth water-gas, obtained as l1elemafte1 speci-

fied.
This compound is brought, in a lngh]y-he&ted state,

in contact with the pig-iron whlch is to be converted -
and raises the temperature of the same to from 13000 -

to 1650° Fabrenheit, and at the same tune converts
it into steel.

This process is extremely cheap and comement |

and will operate with great Iapldlty
The main part of the furnace is a vertical shaft, A,

in the upper part of which. the convertmg—cha,mbei

B is arranged.
On two opposite sides of the shaft are the fire-

places or gas-generators O O, which are adapted .to
‘any suitable kind of fuel, by altering the shape of

their grates a.
On the grates « a is the fuel to be bulned 1t bemg

.111111110&1:&3 by means nt a r:.hmme]
vel tln“'-cl]’!,lllbﬂl B.

et -

| put on by a feeding apparatus, D, which is similar in

construction to that dc¢Seribed in a patent application
for smelting-furnaces, made by me on or about the

24th day-of October, 1868. -

IFFrom each furmce projects a narrow upright chan-

nel, b, which eute*rs a horizontal chamber, ¢, that com-
d, mth the . con- .

The two gas-generating devices, with their cham-
bers and channels b d are exactly alike, and the
deseription of one side will suffice for both. ~ .

The gases arising from the generators C have to
be burned before they enter. tlle converting-chamber.

For this purposé, heated air is, ﬂllOllﬂ'h cliannels ~
e ¢, conducted into. the chambers ¢, and e%ll of the
chambels ¢, is,- by means of’ a series of parallel verti-

cal partltwna f f, divided into a series of clwmels in . .

order to have more heating-sur faces. )
The said partitions are made mca,ndeseent before

the gases enter them.
Where the chambers ¢ and d meet, 18 formed a

channel- shaped depression or trough, ¢, into which,
through a pipe, &, water 1s conducted, the flow of
which is regulated by suitable &top-cocks

The water will, as soon as it enters the heated chan-
nel ¢, be converted into steam, and the steam will, by
the extreme heat, be converted into water-gas.

This water-gas, ' whicl is 1o more steam, as 1t is too
highly superheated, is easily demmposed and.is a
very powerful means for decarbonizing pig-iron, for
1emov1ng sulphur, arsenic, and other impurities, and
in  combination with the burned gases, for convertlng
pig=iron into steel.

The burned gases combine with the W:Ltel-ga.s in the

chamber d, and rise thence into a chamber, 4, which
is sepamted from the converting-chamber by means
of a perforated wall or partition, j, as shown,
" Phese partitions are braced by nmeans of fire-brick
L k, which serve also to detain the rising gases, and
cause part of them to enter the lower pa,lt of the con-
verting-chamber, through the lower aperture of j.

The inner f;wes of the partitions 4 are provided with
pendent inverted steps, as shown, to prevent any ma-
terial from entering the apertur es, and ﬁom being re-
tained therein.

The . onter side of the {Jhmnbm i is formed by &
metal case, 1, through wlmh, in zigzag pipes e 6 Al

is forced.
The air is heated in these pipes, and is, in the- heated

state, blown into the chambers ¢, as aforesaid. - |
" The bottom of the cmwmtmg—chambm B is formed

by a swinging plate, ¢, which, when swung down, dis-~
charges the contents of the clmmbel intfo the lower

part of the shatt A.
Doors, o, are in the sides of the chamber B, to al-




low the inspection of the contents, and the taking out
of contents.

- Above the chamber B is an upr ight chimney-shaped
st ucture, B, which. does , through an inclined chaunel
m, commumcat{., with the chamber B, as in fig. 1.

The pig-iron to be converted is put into the sha,ft
E from above, and is, at the lower part of the inclined
channel m, detamed by 11011 b'u's, that are inserted
through apertures n n.

- 'When the chamber B is to be aupphed the bars are
removed, and the contents of the upper shaft drop

down. ’I‘lley would be apt to injure the swinging

bottom 7 by the fall, to prevent which, bars are placed

above the bottom, previous to the char ging.of the con-

verting - chamber, said bars -being mserbed through

- openings p p. -

~ These latter bars are drawn out when the chamber

B is filled, and let the welght down upon .

When the chamber B is emptied by swmgmg {lown
the door I, and when the said door is again closed,
the pig-iron, which is, by the ascending gases, a,lrmdy
prepared in the shatt E is let down by Iemovmg the
detaining-baxrs.

The descent of the iron on the inclined plzme q of
the channel m, can be facilitated by means of a stirrer,
‘inserted throufrh a door, 7 -

The shaft; E is refilled as soon as a charge of raw

.iron has been let down into the converting-chamber.

8 s are openings, to allow the insertion of bms for
facilitating the descent of the pig-iron. -

. tiare '1pertures, to allow the ms,peetmu of the in-
terior.

'The operation of this fumaee is extremly sm:tple,
and can be carried on by every ordinary laborer.

The converting-chamber should be Jar ge enough to
contain about thirteen thousand pounds pig-iron,which-
is, in about sixteen hours, converted into stee] after
having pre"@mus] y heen prepared in the shaft E

S

96,633

~ As any suitable kind of fuel can be used with egqual
success in this furnace, and as an excellent quality
of steel is produced, this process and furnace will be
proved preferable to all others now in use.

" ‘The furnace can also be used for oxidizing all SOTts .

of metals and minerals, and for purifying the same.

I claim as new, _.;md des:tre to secure by Letters__:: o

Patent—

1. The arrangement of the swinging plate 7. be-
tween the convertmg—chamber B and adjacent part of
shaft A, as and for the purpose specified.

2. The combination of the generators O, heated-air
channels ¢, water-chamber g, and channel b with the
mixing-channel d, whereby a combined gas is pro- -
duced, by which thp plg—lmn may be converted into

steel, '13 set, forth.

°3. The arrangement, in .convertmg—ﬁh&mber B, Of
the protecting-bars p p, to break the fall of metal as

it slides from incline ¢, after the removal of bars n n.

4. The arrangement, with respect to each other, of .

the metal-feeding shaft B, inclined channel m, and
convertmg-chamber B, as descr ibed, the first to feed

the crude iron by gmvlty, the sewnd to decrease its

pressure, and the tlmd to contain the eunvertmg-—
-gases

. The arrangement of the air-heating case Dy, in

the outer wall of tlu, chamber 2, for the ptII'pBSE set |

forth.

pig-iron into Stbel by conveying, through separate

clmnnels, intensel 3-11t=¢1ted carbonic oxide, highly rare-

fied air, and superhedted steam, into a common mix-

ing-channel, froin whence the combination of gases 18 -
| tmmmltted to the converting-chamber,

- ALOIS THOMA
Witness es :
FRANK BLOCEKLEY,
ArLex. . ROBERTS.

6. The uiethod abovve descrlbed of converting crude.;
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