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1 
My invention is directed to improvements for 

dielectric heating materials of a type which give 
Off a gaS or vapor during Such heating, although 
my invention may have broader uses. 
An object of my invention is to provide a sim 

ple economical and rugged apparatus for di 
electrically drying a mass of material while air 
Or Other gas is paSSed through the maSS for re 
moving vapors or gaSes that may be produced 
during the dielectric heating, or for aiding the 
heating of the material, or for any other pur 
pose. An important ancillary object is dielec 
trically to heat the material as aforesaid so that 
the heating is uniform throughout the mass, 
Within tolerabe limits. 
A further object of the invention is to pro--. 

vide apparatus for dielectrically heating granular 
material or the like which can be continuously 
fed to the apparatus for heat-treatment and con 
tinuOUSly removed therefrom after the heat 
treatment. 
A further object of my invention is to provide 

an apparatuS having a pair of heating-electrodes 
between which material is dielectrically heated, 
the apparatus having means Which paSSes a hot 
air-Stream between the heating-electrodes and 
through the material for one or more purposes 
Such as to carry aWay gases and moisture given 
off by the material during the heating period, or 
to, equalize the temperature gradient Of the mate 
rial between the heating-electrodes, or to help 
supply heat losses due to radiation and convec 
tion, or to safeguard against overheating. 

In accordance with my invention i provide tWO 
upstanding concentric heating-electrodes each 
Of Which is formed of perforated metal Or Screen 
ing. The heating-electrodes are relatively in 
Sulated and a high-frequency electric field is 
established in the annular work-receiving Space 
between them by any suitable means. The mate 
rial to be heated is fed into the top of this an 
nullar work-receiving space and removed con 
tinuously from the bottom. A hot air-stream is 
caused to flow through the heating-electrodes 
and material; and, in accordance with an im 
portant feature of my invention, this hot air 
stream moves generally radially through the 
material from the outside inwardly. The tem 
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2 
conjunction with the accompanying drawing, in 
Which: 

Figure 1 is a vertical Sectional view centrally 
through apparatus embodying * my invention; 
and ---- 

Fig. 2 is a horizontal sectional view substan 
tially on the line III-III of Fig. 1. 
The preferred apparatus i comprises on outer 

tubular member which is referred to in its en 
tirety by the reference numeral 2, and an inner 
tubular member which is referred to in its en 
tirety by the reference numeral 4. 
The outer tubular member 2 comprises, in end 

to-end relation, a perforated i heating-electrode 
6 having a circular croSS-section, an upwardly 
tapered tube-section 8 and an upright cylindrical 
tube-Section i 0). Below the heating-electrode 6, 
the other tubular member 2 comprises a down 
wardly tapered tube-section f2 and a tubular 
tube-section i 4 eXtending downwardly there 
from. All Sections are metallic and all, eXcept 
the heating-electrode 6, have solid walls. . 
The inner tubular member 4 comprises, in end 

to-end relation, an inner perforated heating 
electrode 16 having a circular Cross-section, an 
upwardly tapered tube-section 8, an insulating 
tube-Section 20, preferably of quartz or the liike, 
and an exhaust duct-Section 22 that passes out 
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perature of the air-stream is controlled so that . 
it tends to keep the material at the desired tem 
perature. 

Objects, features and immovations of my inven 
tion, in addition to the foregoing, will be dis 
cernible from the following description of a form 
now preferred. The description is to be taken in 
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of the section í 0 of the outer tubular member 2. 
Below the inner heating-electrode i 6, the inner 
tubular member 4 comprises a downwardly tal 
pered tube-section - 24 terminating in a fiat clos 
ing apex portion 26. All Sections of the inner 
tubular member 4, except the heating-electrode 
f 6, have solid walls, and all, except the insulat 
ing section 20, are metallic. 
The inner tubular member 4 is Supported by 

insulating means 30 attached to the apex por 
tion 26. The insulating means 30 is carried on 
an insulator structure 32 securedly fixed to the 
tube-section i å of the outer tubular member 2. 
Preferably, the inner tube-Sections i 8 and 24 
taper at greater angles than their opposite fac 
ing tube-sections 8 and 2, respectively. 
The heating-electrodes 6 and i 6 are nested or 

concentric and provide an annular-like work-re 
ceiving space 34. A plurality or small distributed 
insulating Spacers 36, 1 of a material Such as 
quartz, is secured to the heating-electrodes 6 and 
16 so as to keep them suitably spaced, preferably 
at a uniform distance apart. High-frequency 
energy is delivered to the work-receiving space 
34 between the heating-electrodes by any suit 
able means shown as a coaxial transmission line 
38 having an outer grounded conductor 4C se 
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space therebetween, said support means compris 
ing insulation insulating the inner of said heat 
ing-electrodes from the outer of said heating 
electrodes, said outer heating-electrode being 
grounded, said heating-electrodes having perfo 
rated surfaces, a gas-duct extending from an end 
of said inner heating-electrode, said duct com 
prising an insulating Section, and means for feed 
ing work to be heated to said work-heating space. 

6. Dielectric heating apparatus of a type de 
Scribed comprising a pair of tubular members 
comprising heating-electrodes, support means 
carrying said heating-electrodes so that they are 
upstanding and nested with radial spacing to pro 
vide a work-heating space therebetween, said sup 
port means comprising insulating means insulat 
ing the inner Of Said heating-electrodes from the 
Outer Of said heating-electrodes, said outer heat 
ing-electrode being grounded, said heating-elec 
trodes having perforated surfaces, a solid wall 
duct extending from an upper end of said inner 
heating-electrodes, said duct comprising an insul 
lating Section, and an insulated power supply 
conductor electrically connected to the other end 
of said inner heating-electrode. 

7. Dielectric heating apparatus of a type de 
Scribed comprising a. pair of tubular members 
COmprising heating-electrodes, support means 
carrying said heating-electrodes so that they are 
upstanding and nested with radial spacing to pro 
vide a work-heating space therebetween, said 
support means comprising insulating means insu 
lating the inner of said heating-electrodes from 
the outer of said - heating-electrodes, said outer 
heating-electrode being grounded, said heating 
electrodes having perforated surfaces, a solid wall 
duct extending from the upper end of said inner 
heating-electrodes, said duct comprising an insu 
lating section, means for feeding work to the up 
per end of Said Work-heating space, and means 
for removing work from the lower end of said 
WOrk-heating Space. 

8. Dielectric heating apparatus of a type de 
Scribed COmprising a pair of tubular members 
comprising heating-electrodes, support means 
carrying Said heating-electrodes so that they are 
upstanding and nested with radial spacing to pro 
vide a Work-heating space therebetween, said 
Support means comprising insulating means in 
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6 
Sulating the inner of said heating-electrodes from 
the outer of said heating-electrodes, said outer 
heating-electrode being grounded, said heating 
electrodes having perforated surfaces, an exhaust 
duct extending from an upper end of said inner 
heating-electrode, said duct comprising an insul 
lating section, an outer supply duct about i said 
outer heating-electrode, means for forcing hot 
gas through said outer Supply duct for passage 
through said work-heating space to said exhaust 
duct, , and means for applying high-frequency 
power across said heating-electrodes. 

9. Dielectric heating apparatus of a type de 
scribed comprising a pair of tubular members 
comprising heating-electrodes, support means 
carrying said heating-electrodes so that they are 
upstanding and nested with radial spacing to pro 
vide a work-heating space therebetween, said sup 
port means comprising insulating means insulat 
ing the inner of said heating-electrodes from the 
outer Of Said heating-electrodes, said heating 
electrodes having perforated surfaces, and a solid 
Wall duct extending from the upper end of said 
inner heating-electrode, said duct comprising an 
insulating section, an insulated power supply con 
ductor connected to said inner heating-electrode, 
am Outer Supply duct about said outer heating 
electrode, and means for forcing hot gas through 
said outer supply duct for passage through said 
Work-heating space and then to said exhaust 
duct, Said tubular members having a work-receiv 
ing upper end leading to said work-heating space, 
and a Work-leaving lower end. 

MARON E. WADE. 
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