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1. 

The present invention concerns high frequency 
furnaces of the retort type, especially for carry 
ing out metallurgical processes, for example, the 
production of metals, alloys and the like, for heat 
treatment of electrically non-conductive mate 
rial and similar purposes, and more particularly 
for thermally recovering magnesium, calcium and 
Similar metals from their compounds by reduction 
and distillation in vacuum. 
The process of heating electrically non-con 

ductive material in high frequency furnaces by 
mixing electrically conductive material in pieces 
of Suitable size With the non-conductive material 
of the charge, whereby the electrically conductive 
particles are heated by the induction currents 
set up and serve as heating elements in the 
charge is well known. The method whereby elec 
tric conductors are placed in a charge which only 
possesses a low conductivity in Such a way that 
the latter serves as a dielectric in a condenser and 
is then heated up as a result of the heat gener 
ated is also familiar. Furthermore, the employ 
ment of the inductive effect in heating electrically 
conductive charges in the melting of steel and 
similar processes is knoWn in a number of differ 
ent VariationS. 
In the first-mentioned process which is based 

on the inductive effect, the obtaining of a satis 
factory result is naturally dependent to a very 
great extent upon the possibility of employing 
a conductive material which does not exert a 
detrinental influence upon the process and Which 
can preferably be used over again in a subse 
quent operation. The conditions are the same 
in the case of electric conductors when heating 
the charge with the help of the heat of resist 
ance. Moreover, if the charge is to be heated 
for instance in a retort, the introduction of the 
electric conductors may give rise to difficulties 
in many instances. 
The disadvantages referred to above are ob 

viated in the high frequency furnace which is the 
subject of the present invention and in which 
the heating of the charge is carried out indi 
rectly without employing electric conductors in 
troduced into the charge or the container. The 
high frequency furnace according to the inven 
tion is mainly characterized by the employment 
as heating element for indirect heating of the 
charge, of a reaction container divided in the 
vertical direction into several different Sections, 
and manufactured of a metal Such as iron, Steel 
or other metal or metal alloy, which is heated 
by means of the induction currents set up in the 
furnace to high temperature, Said container Sec 
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tions being surrounded by a Supporting layer of 
non-conductive, for instance ceramic, material. 
In the experimental investigations on which 

the present invention is based, it has been proved 
that there are great, difficulties in carrying out 
reactions of the kind indicated above in high re 
tort furnaces with metal containers for the 
charge at high temperatures and under vacuum. 
Under Said conditions the metal reaction cOn 
tainer is Subjected to considerable Strains and 
stresses which at some places may be compressive 
strains, at other places simultaneously tensile 
Strains. The metal container, the strength of 
which is considerably decreased at the high tem 
perature, cannot endure and withstand said 
strains, even When the Walls are of comparatively 
great thickness, without deformation or de 
Struction. 

The abo Ve-mentioned difficulties are removed 
by the present invention. By means of the di 
vision of the metal container or retort in sec 
tions in accordance with the invention it is pos 
sible to build up retorts of a considerable height, 
for example, up to 3 meters or more, and to carry 
out the treatment in these retorts at very high 
temperature, notwithstanding the great stresses 
in the form of tensile stresses and compressive 
streSSes hereby occurring, since these stresses are 
apportioned on a plurality of sections, each be 
ing a uniti per Se, Without, direct connection with 
other units. In addition, by providing a support 
ing layer of suitable thickness and strength, said 
layer can be caused to provide a reinforcement 
for the walis of the reaction chamber, thus ob 
viating the danger of the deformation of the lat 
ter even in case of relatively thin walls. 
According to a preferred form of the invention 

the retort Sections are made in the form of tubes 
Or tube sleeves of cylindrical or, preferably, 
slightly conical form, and tapering downwards in 
Order to obtain better contact against the sup 
porting layer. These tubular parts are further 
preferably provided with suitable supporting 
means which at the same time serve as rein 
forcements, for example outwardly directed col 
lars and beads, running from above downwards 
and preferably tapering downwards, which rest in 
corresponding recesses or on corresponding pro 
jections in the surrounding supporting layer. 
The Supporting and reinforcing layer or wall 

of electrically non-conductive material may be 
produced by tamping and sintering ceramicma 
terial around the retort sections in the furnace 
itself, or it may consist of already sintered mate 
rial Which is built up round the retort sections 
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tort sections in spaced apart relationship and to 
provide for independent expansion and contrac 
tion of the retort sections during heating and 
cooling thereof. 

2. In a high frequency furnace of the reton't 
type for the treatment of charges for metallul'- 
gical and similar purposes, the combination of 
a reaction chamber, a metal lining in Said chail 
ber, said lining comprising a plurality of vertical 
ly spaced, separate tubular sections, a supporting, 
insulating wall structure surrounding Said chania 
ber and supporting said spaced lining Sections 
at vertical intervals, an induction coil surround 
ing said wall structure for causing when fed with 
a high frequency current, said lining sections to 
become heated and to heat the charge in Said 
reaction chamber, and gas channels in said Wall 
structure opening into said reaction chamber at 
spaced levels and through said intermediate 
spaces between all said lining Sections to allow 
the escape of gases formed during the treatment 
of the charge. 

3. A high frequency furnace of the retort type 
for the treatment of material in vacuum, con 
prising in combination a central reaction cham 
ber for receiving the material to be treated, a 
metal lining in said chamber, said metal lining 
being divided in a plurality of vertically spaced 
downwardly tapering tubular sections, a Wall 
Structure of a non-conductive material Surround 
ing and Supporting said metal lining Sections, 
vertical gas channels in said wall structure open 
ing into said reaction chamber through the lin 
covered parts of the wall structure between said 
spaced lining sections, a condenser located at the 
top of the furnace and connected with said gas 
channels, an induction coil surrounding said Wall 
structure for inducing a heating current in said 
metal lining sections to cause said sections to 
heat the charge in said reaction chamber, and a 
vacuum-tight outer shell enclosing the entire 
furnace. 

4. A high frequency furnace of the retort type 
for the treatment of charges for metallurgical 
and similar purposes, which comprises in combi 
nation a metal retort formed in a plurality of 
sections of frustro-conical shape slightly tapered 
downwardly and spaced apart vertically one 
above the other, said retort sections having thin 
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metal Walls of low strength incapable, if unsup 
ported, to withstand the stresses occurring in the 
furnace, a self-supporting non-conducting re 
fractory wall closely surrounding and correspond 
ingly tapered to fit said retort sections and Sup 
porting them in spaced apart relationship, ain 
induction coil surrounding said retort adapted 
when energized to heat the retort sections and 
thereby to heat the furnace, and cooperative 
means between the retort sections and the re 
fractory wall to support the retort sections in 
spaced apart relationship and to provide for in 
dependent expansion and contraction of the re 
tort sections during heating and cooling thereof. 

5. A high frequency furnace of the retort type 
for the treatment of charges for metallurgical 
and similar purposes, which comprises in COrn 
bination a metal retort formed in a plurality of 
tubular sections which are spaced apart verti 
cally one above the other, vertical ribs provided 
On the outside of each of said retort Sections, 
said retort sections having thin metal Walls of 
low strength incapable, if unsupported, to with 
stand the stresses occurring in the furnace, a 
self-supporting non-conducting refractory Wall 
closely surrounding said retort sections, provid 
ed with recesses to receive the ribs of said retort 
Sections and Supporting said retort Sections in 
spaced apart relationship, an induction coil Sur 
rounding said retort adapted when energized to 
heat the retort sections and thereby to heat the 
furnace, and cooperative means between the re 
tort sections and the refractory wall to support 
the retort sections in Spaced apart relationship 
and to provide for independent expansion and 
contraction of the retort sections during heating 
and cooling thereof. 
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