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I all whom it may concermn :

- Bei1t known that I, ALEXANDER DICKER-
SON, of Newark, Essex county, and State of
| \Tew Jersey, have invented new and useful im-
provements in the construction and operation
of furnaces for maklnﬂ* wrought-iron directly
irom the ore by the use of mnthramte or bi-
tuminous coal in place of char coal; and I do

~ hereby declare the following to bea full clear,

and exact description of the nature, coustrue-
tion, and operation of my invention, reference
.bell]ﬂ‘ had to the annexed drawmgs making
part of this specification.

~ First, the distinguishing features of the im-
provements abovereterred toare, in substance,
as follows: the construction and arrange-
ment, substantially as herein described, ot
deomdlzmﬂ* furnace consisting of a crucible
formed by the union, at. bottom of two con-
centric or nearly eoncentrlc cylmders or other

| shcmped vessels having free circulation of the

hot ,gases within and around them, so as to
- appropriate the heat of the gases from the
- puddling-furnace freely and equally to all
parts, while at the same time no portion of
the heating-gases or of the atmosphere is per-

mitted to mingle with the ore, except what
little of the former may enter during the depo-

‘sition of a charge or batch, the above being s0
combined and disposed in connection with ¢ a
puddling -furnace as that the deoxidized ore
may be deposited on the puddling-floor and
be converted into balls without having been
exposed to the neutralizing contact of the at-

mosphere at any period ozt the process, or of
its reduction from the ore into balls; second-

ly, such a form and disposition of the crucible
as to insure an even and thorough distribu-

tion of the heat, and thereby to avoid the ex-

tremes both of excescswe and of 1nsufﬁ01e1:1t
heat.

In the annexed drawings the same letters
have reference to the same parts throughout.

Figure 1 18 an external elevation of the fur-
nace. FHig. 218 a longitudinal section. Fig.
318 a plan of the crucible. Fig. 4 isan eleva-
tionof the plate supporting the cruclble Fig.
0 i1s a plan of the same plate.

F is the usual external masonry of a pud-
dling-furnace. G is the fire-chamber. H is
the first or reception bottom. I is the pud-
dling-bottom. J isthe descending exit-flue.
K is the stack

| Immediately over the reception-bottom is
‘'the deoxidizing furnace or crucible. This
consists of the following parts, to wit: L C is
a cylindrical shell of masonry rising from the
130p of the puddling-furnace dlrectly over the
reception-bottom H, but not supported by it,
being sustained in the manner following: 7
are piers springing from the side walls of the
puddling-furnace. On these rest stout cross-
‘bars d, wlnch supporta heavyring, P, of cast-
1romn, Wthh forms the base of nobt only the
SUpermcumbent masonry, but also of the cru-
cibleandits appendages hereinafter described.
A portion of the cylindrical shell C may be
said to consist of a base or pedestal, I, hav-
ing a circular opening, N’, through the arch
of the furnace, which opening N’ widens up-
ward as far as the top of the base I, whence
it proceedsupward in a form that is coueentric
with the cylindrical exterior of the shell C.
The mouth of this opening isclosable at pleas-
ure by a sliding damper, E. Stout legs O,of
stone or iron, embedsded in the substance of
the pedestal and resting on a ring, P, sup-
ported as before described, project inward and
upward to afford a support for the crucible.
The crucible B consists of the following
parts, to wit: Two hollow eylinders or barrels,
Q R, (one of them, ), somewhat less in d1-
ametel than the other R, and placed concen-
trically within it,) ¢re'united at their lower
ends by an annular plate, S, the whole being
cast in one piece. Thus is formed between
them an annular space or receptacle, ¢, open
at top,but closed below, with the exception of
aperturesr, arranged at equal distances around
the annular bottom S. These apertures r are
closed,while the deoxidation is proceeding,
with iron plugs D,extending to above the top
of the crucible. The interior W of the inner
cylinder,-Q, is open both at top and bottom,
and becomes an avenue for a portion of the
hot gases of the puddling-furnace when the
damper E is withdrawn. A is an annular
plate or disk of cast-iron fitting the bottom S .
of the crucible B, and pierced with corre-
sponding apertures The plate A being placed

| upon the top of the legs O, the crucible is set -

on the top of it in such a way that the aper-
tures of the two shall correspond. Thisleaves
an annular space, ¢, between the shell C and
the cylinder R. This space is closed at top
| by masonry U, with the exception of small
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apertures V, which serve to induce a 1)01 tion !
of the hot gases from the puddling-furnace to

ascend through the space e¢. The shell C 1
incased 1n sheet-iron.

Instead of the plate A, legs O, rings P, and
bars d, the crucible nny be upheld on o hol-
low water- plate with tubular supporting-bars,
said plate having apertures corresponding to
those 1n the 011101ble |

The mode of operation is as follows: The
space ¢ in the crucibie B being filled with
the proper mixture of crushed ore and pul-
verized anthracite or charcoal, (about fifteen
per cent., in weight, of coal,) the coal in the
ﬁre-place (x 18 lgmted and the slide I& drawn
out. A portion of the escape heat will pass
through the opening N'in the top of the arch,
and through the space W in the center of the
crucible, and through the annular space ¢,
surrounding the crucible, the outlets of said
spaces ¢ and - W being closed or opened by
dampers at pleasure, and will thus cause the
crucible to be heated to a red heat, and when
the ore in the cruciblehas become sufficiently
"deoxidized, (which takes place in from four
to six hours, according to the amount of heat
applied and nature of the materials,) the plugs
D are withdrawn sufiiciently to let down apon
the first bottom,H,enough of the contents for
one batch of pudd]mt__,, and are then again in-
serted. * The crucibleis then r eplenlshed with
fresh coal and ore at top. The batch of ore
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so let down is worked on the first bottom, H,
until it becomes partially viseid, and 18 then
thrown off into the puddling- “bottom I, and
then worked into balls. As soon as the first
bottom, H,is cleared of one batch, its plaee 18
Supphed by another, and so the 0perat1011
continues. |

Having thus described my method of mak-
ing v.'rouﬂht iron directly from the ore by the
use of anthracite or bituminous codal, what 1
claim as my own invention inthe above process
for making wrought-iron direct from the ore,
and desire to secure by Letters Patent, 15—

Deoxidizing the ore in a chamber which 1s
so constructed and arranged as to be heated
by the waste heat, and at the same time pre-

‘vent the product 0f combustion from coming
‘directly in contact with the ore, (except dur-

1ng the time of charging,) and likewise per-
mlts the charge of deomdlzed ore to descend

upon the puddlmn floor or working-bottom

without exposure to the atmOSpherlc air, the
whole substantially in the manner and by the
use of apparatus subsmntmlly such as herein
described.

Intestimony whereof I have hereunto signed
my name before two subscribing witnesses.

ALEXANDER DICKERSON.

Witnesses: |
WM. P. KLLIOT,
LUND WASHINGTON.




	Drawings
	Front Page
	Specification
	Claims

