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JACOB GREEN, OF NORRISTOWN, PENNSYLVANIA.
Letters Patent Mo, 63,240, dated March 26, 1867,
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IMPROVED MELTING AND SMELTING FURNACE

- =g r—

The Schodnle teforred. do.in these Frttors Hnfent and muaking part of the same.

et

-T0 ALL WHOM IT MAY CONCERN: - =~ , .
) Be it known that I, Jacos GREEN, of Norristown, Montgomery county, Pennsylvania, have invented an
Improved Melting and Smelting Furnace; and I do hereby declare -the following to be a full, clear, and ‘exact
‘description of the same, reference being had to the accompanying drawing, andi to the letters of reference
‘marked thereon. | | - o S N
My invention consists of s furnace constructed and combined with certain blast and steam pipes, in the
manner fully deseribed hereafter for the melting of imetals and theqreduption'of ores. T |
In order to enable others skilled-in the art to ,n‘mke and use. Ny invention, I will now proceed to deseribe
its construction and operation, reference being had to the accompanying drawing, which forms a part of this
- specification, and in which— _
Figure 1 is a sectional elevation of my improved melting and smelting furnace. .
Figure 2, a sectional plan view on the line 1-2, fig. 1.
Figure 3, a sectional elevation on the line 8-4, fig. 2,
- Fipure 4, u sectional elevation on the line 5-6, fig, 2.
Figufe 5, a sectional elevation on the- line 7—'—8,' fig. 2; a}nd_
- Figure 6, an inverted plan view of ‘part of the furnace. |
A A" are the side walls; BB’ the end walls; and Cis the top of the farnace, at each end of which is a
hre-place, D. The top, C, of the furnace is arched trangversely and depressed in the centre; as shown' i fig. 1,
and midway between the two fire-places i3 a basin or “bosh,” E, at each side of which is an inclined bed, ¥. At
the'side of the wall A are two chimneys or stacks, G.G, each of which communicates with the. furnace, one at
the side of one bed and the other at the side of the other bed, the bottom of each stack being-inclined towards
- the bed, as shown in fig. 8. At the opposite side of the furnace aré iwo inelined chambers; H-H, each of which
- is closed at the outer end hy a slab, 5. In one of the side Walls of each chamber H are openifus, ¢ ¢, and near
the lower end of eachstack & is an opening, e, Jor a purpose described hereafter. To a rod, ¢, extending ACT 0SS
 each fire-place D, are connected a number of grate-bars, m, which rest at their outer ends on 2 rod, %, and
beneath the bgrs'is a shaft, o, arms on which bear against the under side of the bars so as Yo zlternately raise
and lower the same on vibrating the shaft. In the wall A, Gijposite each fire-place, are openings, pp’, which are
furnished with suitable doors, and in the wall opposite th? pasin K are openings, ¢ ¢/, ({iz. 4.) Trom a blass
- pipe, 1 extead four branches d d, 7, each of the pipes d passing through the wall A into the ash-pit of onc.of
 the fire-places, and through each end wall B B/, below the fire-grate, passes a steam pipe, g. Each-of the branch
pipes f.f extends to an ‘air-chawber, J, which com municates through openings, ss, with the furnace, the said
openings being so inclined that jets of air passing through the same shall be directed on to the adjacent bed T.
- Each of the pipes fdsis provided with suitable stop-cocks for regulating the admission of air or steamn to tic
furnace: “When a metal is to be 'ex_tmcte_d from masses ¢f ore, the furnace is ﬁt'st-tlwrnughly"he:zted',' the fire-
place doors are closed, the ore and. limestone are thrown into the stacks G G, stoppers are placed in the open-
‘1ngs ¢, and slabs over the tops of the stacks, the stoppers and slabs being so formed as not to completely close
- the openings to ﬁjhjiqh they are fitted. Aif and steam are now admitted tlirough the pipes d,. f, and 8 into the
furnace, and as the only outlets for the gases are at the sides of the stoppers of the opeuings ¢, and of the
slaha{at the-tops of the chimneys, the heated gnsés -will pass from the furnace into the stacks and among their
contents. . After the material in the stacks has been sufficiently heated or roasted a portion of the same is
moved on to the beds ¥, wheve it 1s subjected to-the action of the hlast from the openings 3 2, by which the |
v hest is so conzentrated on the mass of ore.as to quickly effect its reduction, the metal flowing down the inelined
| beds into the basin E, from which it is removed through the tapping hole ¢, the slag being withdrawn through .
the opening #. - Additional quantities of ore are from time to time thrown on to the inclined bed II, while the
" stacks are replenished at suitable intervals. _The exit ~0peaings are of such a size that the waste gases can
A, pass but slowly from the furnace;. there is, therefore, such a slight draaght or current that no particles of
metal can be carried to the siacks,.and such a circulation of the gases is produced without discharging the same
from the furnace, as'will cause, their intimate admixture, and. their thorough combustion or their combination
- with the. materials for which they lave an aflinity. Iﬁa.smuchggﬂl-tha blast or heat is gyneentrated on the ore,
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the dispersion of the heat, the undue heatmg of parts of the furnace not reguired to be maintained at a high,

nemperature and the waste of fuel are prevented. The blasts and jets of steam are so regulated that a press-
ure is maintained within the furnace, and the external air is thus prevented from obtammg access tn the
interior except through the blast pipes, and the contact of free oxygen with the ore and the formation of an
oxide of the metal are prevented, the ajr and steam from the blast pipes mingling so thoroughly with the heated
gases before cammg in contact with the ore that their oxygen, being camblmd mth carbon, is destroyed. The
gases derived from the steam and air also enter in combination with the sulpnur oiven off from’ the coal and
form sulphurous acid, the sulphur being thus prevented from entering into ln)urious comblnatlon with the melal.

When charcoal or other material is combined with the ore before smelting the latter, the pulverized material is
introduced into-the inclined passages H H, stoppers are so fitted to the openings ¢¢ as to permit a slight escape
~of gas round the same, and the material is thrown on to the beds F ¥, and smelted as before described. By
the arrangement of two fire-places, beds, and » reservoir above described, a mnost efficient, compact, and economizal

furnace is produced. A. furnace having but one fire-place may, however, be used, and where but one character of

ore is to be treated either the stacks G‘r or the passages H may be dispensed with.

Without confining myself to the precise eonstruction and arrangement of parts herein describad, I claim as
my invention, and desire to secure by Letters Patent— |

1. Subjecting ores to the action of the products of combustion in a furnace where the g oases are confined

under pressure, substantially as and for the purpose described.
2, The combination, with a smelting furnace, of pipes through whwh currents of steam and air can be

introduced among the products of combustion previous to the latter bemrr brought into contact with the ore,

for the purpose specified. |
3. A blast pipe so arranged in respect to the hearth and the ﬁre-pla.ce of a smelting furnace as to direct

the products of cowmbustion in a blast on to the hearth, for the purpose set forth.
4. A chamber or chambers, H, through whwh the ore is admitted to-the furnace, “hen the said chambers
are ar mnged in respect to the bed and to the firg-place, substantially as specified. |
5. The fire-place D, bed F, stack G, inclined passage H, with its openings ¢ ¢, and reservolrE all constructed

and arranged substantinlly as and for the purpose set forth,
6. The combination of the two fire-places D D, stacks GG, passages H -H, beds F ¥, and the basm E, tha

whole being constr ucted and arranged substantmlly as specified.

Tn testlmony whereof I have surned my name o thn-, specification in the presence of two subscrlbmrr witnesses.
| JACOB GREEN.
Witnesses:. o A

CuHARLES Il. FOSTER,

W. J. R. DrLANY.
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