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This invention relates to a rotating hearth 
electric furnace for use in metallurgical pro 
cesses, particularly those operated under vacuum. 

In various metallurgical processes, such as the 
production of calcium and magnesium, an oxide 
containing ore and a reducing agent are heated 
together at an elevated temperature, usually 
above 1000° C., at which temperature they in 
teract, liberating a metal vapor, which may be 
withdrawn and condensed, and leaving a Solid 
residue. A number of furnaces have been sug 
gested for use in such thermal reduction pro 
cesses, but have been far from ideally suited to 
the purpose. In particular, the furnaces have 
not provided for an even heating of the reduc 
tion charge under controlled conditions of tem 
perature and reaction time. 

In view of these difficulties, an object of the 
invention is to provide an improved electric fur 
nace for use in thermal reduction processes of 
the character mentioned. Another object is to 
describe a furnace in which reduction charges 
may be heated evenly at reaction temperatures 
for carefully controllable periods of time. Other 
objects will be apparent from the following de 
scription. 
The construction of the improved furnace may 

best be explained with reference to the accom 
panying drawing in which 

Fig. 1 is a vertical sectional view of a furnace 
according to the invention, and 

Fig. 2 is a horizontal sectional view along the 
line 2-2 in Fig. 1. 

In the preferred embodiment illustrated, the 
furnace consists of a cylindrical gas-tight steel 
shell provided with a removable cover 2 and 
supported above the floor on legs 3. The fur 
nace chamber or reaction zone 4 is formed of a 
vertical cylinder 5 of graphite or other refrac 
tory material, and a circular cover 6 of the same 
material, and is mounted on a cylindrical base 
of refractory brick resting on the bottom of the 
shell ff. Within the furnace chamber 4 is a 
rotating hearth structure consisting of a thick 
circular horizontal plate or hearth 8 of diameter 
only slightly smaller than that of the cylinder 
5 and preferably made of the same material as 
the latter, this plate being supported by a refrac 
tory brick base 9 mounted on a circular steel 
plate 20. The entire hearth structure is sup 
ported on bearings or rollers 2 and may be ro 
tated by a shaft 22 which extends outside the 
shell through a gas-tight bushing 23 to a driv 
ing mechanism not shown. 
The metallurgical ore charge to be heated is 
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introduced into the furnace chamber from a 
hopper 24 through a vacuum lock 25, a screw 
conveyor 26, and a feed pipe 27, and drops onto 
the hearth 8. At the temperature of the fur 
nace, the charge reacts, forming metal vapors 
which escape through an outlet 28 into a con 
denser 29 projecting through the shell í í and 
provided with a removable cover 30. Residue re 
maining after reaction of the Ore charge is re 
moved from the hearth 8 by a rotatable toothed 
wheel or scraper 3 which is mounted just above 
the hearth 8 at the periphery thereof at a posi 
tion which is angularly remote, in the direction 
of hearth rotation, from the feed pipe 27. The 
scraper may be rotated by a shaft 32 which ex 
tends upwardly out of the furnace 4 through a 
gas-tight bearing 33 in the cover 2 to driving 
means not illustrated. When rotated, the scraper 
3f forces reaction residue of the edge of the 
hearth into a graphite chute 34 from which it 
spills into a pit 35 having a gas-tight removable 
cover 36. 
The furnace chamber 4 is heated by electric 

resistor bars 37 which are disposed radially a 
short distance above the hearth 8. One end of 
each resistor bar is secured to a central graphite 
terminal 38 which is insulated from the cover 6 
by an alundum bushing 39 and is connected to 
a graphite bus-bar 40 extending outside the shell 

through a gas-tight joint 4 to a terminal 42. 
The other end of each resistor bar 37 is connected 
firmly to the graphite wall 5 of the chamber 4, 
this wall being electrically grounded on the shell 

at a terminal 43 by means of a graphite rod 44. 
Gas may be admitted to the furnace chamber 

through valved inlets 45, 46, and 4 which lead, 
respectively, into the feed pipe 27, the residue pit 
35, and the bottom of the chamber f4 below the 
hearth structure, as hereinafter explained. The 
furnace is evacuated through a valved gas Outlet 
48 located in the cover 30 of the condenser 29. 
In practice, the space between the furnace cham 
ber and the steel Sheil is fied with heat insulat 
ing material. 

In operating the furnace, the hearth 8 and 
its supporting structure is rotated at a slow rate 
about the shaft 22, and the screw conveyor 26 and 
the scraper 3 are set in motion. Electric cur 
rent of the desired voltage is applied to the ter 
minals 42 and 43, thereby heating the resistor 
bars 3 and raising the furnace to an operating 
temperature. A charge of Oxide Ore and reduc 
ing agent is placed into the hopper 24, from 
which it is fed slowly into the feed pipe 27 and 
falls onto the rotating hearth 8 as a uniform 
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within the shell; a rotatable hearth structure 
within the chamber; means for evacuating the 
furnace; electric resistance heating elements dis 
posed within the furnace chamber directly above 
the hearth; a condenser in communication with 
the chamber and having a gas outlet for applying 
vacuum to the chamber; a residue pit in commu 
nication with the chamber through a chute dis 
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posed near the rotating hearth; feeding means for 
introducing an ore charge into the furnace cham 
ber onto the rotating hearth; a vacuum lock in 
said feeding means; and a scraper mounted di 
rectly above the hearth and adapted to scrape 
residue into the aforesaid chute. 
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