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CRUCIBLE SMELTING-FURNACE.

SPEGIFICATIOI\T forming -pa.i'_t of Letters Patent No. 722,831, dated March 17, 1903.
| Application filed January 24,1901, Serial Neo. 44,507, (No model))

To all whom it may concern:
Be it known that we, OTTO FORSBACH and

EDpUuARD CLERC, subjects of the Emperor of

Germany, residing att Miilheim-on-the-Rhine,
Rhineland, Germany, have invented certain
new and useful Improvements in Crucible

Smelting-Furnaces, of which the following is

a specification.

In the crucible smelting-furnaces hitherto
known theheating-gases either played around
the erucible containiny the substance to be
smelted, the said cruecible being in this case
over the fire in the furnace, or the heating-
cgases were conducted through the substance
to be smelted, the eruciblein this case being
above the furnace and a receiving-crucible
being provided for the melted substance. -

According to the present invention the fur-
nace is so constructed that the smelting takes
placesimultaneously in twoeracibles,around
one of which the heating-gases play, the lat-
ter after imparting part of their heat to the
first erucible or the substance therein being
conducted partially around the second cruci-
ble and partially through the same before ar-
riving at the chimney. The heating-gases
are thus more thoroughly utilized, the smelt-
ing is effected more rapidly, and when the
substance to be smelted has once been putin
and the furnace set going the latter requires
hardly any attendance.

In the annexed drawings, Figure 11s a ver-
tical seetional view of our invention. Fig. 2
is a like view of a modification.
end view of thesupporting-frame for the cru-
cible-receptacle. Fig. 4 is a side view there-
of. Fig. 5is a plan view of the perforated
plate within the supporting-frame.

The furnace represented by Fig. 1 com-
prises two parts placed one above the other,
both the upper and the lower part being sur-
rounded by a single sheet-metal jacket Lr.

Within this jacket and held together by the |

same are fire-brick jackets b and /, of which
the former surrounds the crucible and grate
and the latter forms in itself a receiving pot
or chamber receptacle in the shape of an in-
verted truncated cone open at the bottom.
The crucible-receptacle ¢ rests upon a base or
frame u, supporting at its upper part a grate
r, consisting of fixed or loose bars.

Fig. 3 1san’

The heatingcan be effected in any suitable
manner; but asa rule it will be done by coke-
firing, and this method is represented in the
drawings, the lower part of the lower crueil-
ble ¢ being surrounded by a layer of coke.

In the sheet-metal and fire-brick jackets b
a suitable number of inclined openings 2 are
provided near the top for the purpose of in-
serting coke without interrupting the smelt-
ing process, the said openings being closed
from the outside by means of lids, doors, or
the like. | | |

The upper part of the furnace consists of a
removable and portable or tiltable fire-brick
receiving-pot [, surrounded by a metal jacket
%, this receiving-pot, like the one inside the
furnace, serving to receive the material to be
smelted. At the upper part of this receiv-
ing-pot and at the side thereof a channel o0 18
provided to conduct the heating-gases to the
chimney, and the crucible is provided at the
top with aremovable well-fitting cover p, hav-
ing a handle p'.

The method of using this furnace 1s as fol-
lows: When the fuel has been -ignited, the
smelting-crucible { is inserted and the space
around the latter is filled with coke. There-
upon the receiving-pot is put into position
and the gaps between the bottom of the said
crucible and the iron ring upon the lower
part are closed with clay. The crucible hav-
ing been inserted full of material, the receiv-
ing-pot is now filled to the required extent
and the cover p puton and well closed. 'The
receiving-pot can alsobe putonalready filled.
The flame and furnace-gases first heat the
smelting-erucible, then rise and pass along
same and mingle above it with the vapors
and gases generated therein by the smelting.
They then pass on their way to the chimney
or the channel o through the material in the
receiving - pot and smelt that also. The
smelted material accumulates in the lower
crucible. Inchargingthecrucibles the quan-
tities are so calculated that after smelting
the lower crucible will be sufficiently filled,
so that daring the process they need not be
recharged and the furnace requiresno attend-
ance except for replenishing with fuel. 'This

constitutes a very considerable technical ad-
vance. As the furnace need not be opened
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durin_g the smelting process and no heat is |

lost, the smelting process is more rapid and
requires less fuel

The smelting material in the receiving-pot
can be kept in place either by the shape of
the latter, especially the narrowing of its
lower opening, or by wedging in large pieces.

By this arrangement the space between the

upper edge of the lower crucible and the lower

opening of the receiving- pot remains com-

pletely free.

For discharging the furnace the upper part
is removed and the crucible taken out.

The furnace represented in vertical section

in Fig. 218 more particularly intended for the !

smelting of filings, brass rubbish, and the
like and generally for smaller purposes.

of the one described hereinbefore, except that
it 18 provided with a chamber ¢, formed by
too sheet-metal jackets, which chamber con-
tains compressed air to be conducted to the
fire, and that it rests upon a pivoted plate or
the like d, carried by supports c. The upper

part of this furnaceisslightly different. The |
fire-brick crucible [ is surrounded by a fire- |

brick jacket v of the same diameter as the
fire-brick jacket b of the lower part and closed
at the top by a ‘cover p. The outer wall of
the upper crucible is provided with support-

ing-plates g, between which the heating-gases

pass, so that the heating-gases do not pass
through the upper crucible, but around it.
The sald gases accumulate above the upper
crucible L under the cover p and must then,
in order to reach the chimney through the
channel o, enter the upper crucible Z thus

passing through part of the material t0 be |

smelted. The heating-gases thus play around
both crucibles and must pass through a por-
tion of the upper one before they can escape.
The method of using this form of the furnace
18 exactly identical with that of the form first
described. ‘The upper crucible can either be
put on by itself or with its jacket.

The two crucibles are charged in exactly
the same manner as described with reference
to the other form of the furnace; but the an-

nular space between the fire-brick jacket &

and the cone of fire-bricks e is filled with a
layer g of clay or wet sand or the like in or-
der to prevent the entrance of air at the edge

of the floor-plate d and to protect the latter

from overheating. Upon this layer of clay
or the like a layer of coke f lies.
trance of compressed air from the chamber
a takes place through a number of tapering
horizontal pipes or channels 7, having their
smaller ends adjacent to the er ucible. When
the supports ¢ have been removed, the plafe
d can be turned down a,nd slag and the like
removed.

In many cases it is desu able toobtaina fine
flame by the combustion.

The
lower part of this furnace is similar to that

The en-

This i3 achieved

722,831

by means of the following arrangement, (rep-
resented in Figs. 3 to5:) Tnstead of the plate
d closing the lower orifice of the furnace,
Fig. 2, a “base or frame can be used, as de-

seribed in connection with Fig. 1, the said
base being suitably mounted below the fire-
brick b and carrying at the top a grate r. At
the side of the frame u, which 1s closed on
all sides, 1s a tube =, through which air is
pressed in. At half the height of the frame
and above the air-admitting tube the former
contains a plate s with perforationsw. Both
the number and size of the holes w can be
chosen at will and depend upon the purpose
in view. The air admitted by the tube z is
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compelled to pass through the holes in the 3o

plate s and is heated in doing so, and also
while in the space between the said plate and
the grate r» and in passing through the grate
and the fuel produce a fine flame. This base
or framew owing to its location becomes heat-

ed, and consequently the air in passing there-.

through is heated before entry into the fur-
nace. When the base « is employed, the
plate dand the channels 2 are dispensed with.
- Having now particularly described and as-
certained the nature of oursaid invention and
in what manner the same 18 to be performed,

we declare that what we claim 18—

1. In a cruacible smelting-furnace, a cruci-
ble suitably supported above the grate-bars
with a receiving portion arranged above the
crucible and communicating therewith, the
receiving portion having an outletextending
thereinto above the material in the receiving
portion, a cover arranged on the receiving

portion, means for permmtmﬂ' the fuel to be

fed around the c¢rucible, the heat rising from
the fuel, entering the receiving partion, di-
rectly engaging the material inthe receiving
portion previous to its exhaust through the
said outlet, substantially as deseribed.
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2. In a crucible smelting-furnace, a cruci-

ble suitably supported above the grate-bars,
a jacket surrounding the crucible, a receiv-
ing-pot carried by the jacket and communi-
cating with the crucible, there being aslight
space between the lower end of the receiv-
ing-pot and the'upper end of the crucible, an
outlet located in the side of the receiving-pot
and a cover carried by the pot, the fuel be-
ing located around the erucible and the heat
rising and entering in the said space between
the crucible and receiving - pot, passing
throucrh the material in the pot and exhaust-
ing thl ough the outlet, substa.ntla,lly as de-
Scmbed

In witness whereof we have hereunto set

our hands in presence of two witnesses.
OTTO FORSBACH.

| EDUARD CLERC.

- Witnesses:
JOHANN WELLER,
CHARLES LESIMPLE.
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