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My invention relates to high Jfrequency di-
electric heaters utilizing electromagnetic fields,
and has for its object a simple and reliable heater
of this type for continuously  heating granular
dielectric materials, more particularly for pop-
ping corn. BT )

In carrying out my invention in one form, I
utilize a funnel-shaped member made of low Joss
dielectric material into which the popcorn is fed
and forced upward by a blast of air, together
with high frequency dielectric heating means for
heating the kernels of corn while suspended in
the air blast which carries the lighter popped
corn out of the upper end of the funnel-shaped
member. .

For a more complete understanding of my in-
vention, referenice should be had to the accom-
panying drawing, Fig. 1 of which is a view in sec-
tion of a high frequency heater for popping corn
embodying my invention, while Fig. 2 is a frag-
mentary view in section of a modified form of
my invention.

Referring to the drawing, in one form of my
invention I provide a quartz tube { which is
mounted in a substantially vertical position and
the upper end of which is enlarged to form a
funnel-shaped portion 2. The popcorn 3 is fed
into the tube | through a feed tube 4 adjacent
its lower end and is carried upward through the
tube into the funnel portion by a compressed fluid,
preferably a gas such as air, supplied to the lower
end of the tube | from a suitable source, such as
a pressure tank or air compressor. The portion §
of the feed tube is bent upward ab its junction
with the tube | so that a slight vacuum is formed
in the portion 5 by the stream of air moving up-
ward, whereby the kernels of corn are drawn
into the tube 1.

The air pressure, and therefore the velocity of
the stream of air moving upward, is adjusted so
that the air stream carries the grains of corn
upward through the tube 1 into the funnel-shaped
portion 2 where the air stream expands and its
velocity decreases. The kernels of corn continue
to move upward into the funnel 2 to a location
where the reduced air veloeity is just sufficient
to support or suspend the grains, as indicated by
the reference numeral 6, and the grains remain
in that position while they are being heated.

For the purpose of heating the grains of corn ‘

in the funnel 2, I provide suitable high frequency
dielectric heating means, shown as & heating
chamber, formed by top, bottom, and side walls 1,
8, and 9, made of electrically conducting material,
such as copper. As shown, the side wall 9 may
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be cylindrical. The top and bottom walls are
provided with central apertures for the funnel 2
which extends through the chamber. By means
of ‘suitable coupling means, shown as a loop 19,
connected to a suitable source of high frequency
current supply, not shown, electromagnetic fields
having a desired mode are produced in the cham-
ber whereby standing electromagnetic waves are
produced in the chamber. These fields freely
penetrate the quartz wall of the funnel 2 and,
likewise, the grains of corn in the heating zone,
whereby the corn is heated. But little, if any,
heat is generated in the quartz wall of the funnel
because of the'comparatively low power factor of
the quartz material. Moreover, current is sup-
plied to the loop 10 from the supply source at a
high frequency suitable for the effective heating
of the corn, or other dieléectric material having a
relatively high loss characteristic without sub-
stantial heating of the funnel, such as 2000 mega-
cycles.

As shown, the walls of the heating chamber
surround the funnel throughout substantially its
entire length and, preferably, the electromag-
netic fields in the chamber are positioned so as
to start the heating of the corn immediately after
it passes into the chamber. This heafting con-
tinues as the corn moves upward into the funnel,
and T contemplate that when the corn reaches the
position 6 of substantially stable equilibrium in
the air stream the corn will be heated substan-
tially, or nearly, to the popping temperature.
When the corn pops, the kernel, of course, €n-
larges with greatly decreased density, i. e., low
specific gravity, and, consequently, the popped
kernels |1 are immediately blown out of the top
of the funnel by the air stream.

T contemplate, also, that a plate or electrode
type of dielectric high frequency heater may be
utilized instead of the chamber. Such an ar-
rangement is shown in Fig. 2, in which two plate
electrodes 12 and 3 are provided on opposite
sides of the funnel 2. These electrodes are con-
nected to a suitable source of high frequency
supply having a much lower frequency than re-
quired with the form shown in Fig. 1, such as
60 megacycles.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A high frequency dielectric heater for heat-
ing a granular material which expands and whose
specific gravity decreases with an increase in
temperature, comprising a funnel-shaped mem-~
ber of relatively low power factor dielectric ma~

Y terial mounted in an upright position with the
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larger end upward, said upper end being open,
means for supplying a gas under a predetermined
pressure to the lower end of said member for
producing an upwardly directed gas current in
said member having a velocity sufficient to sup-
port the granular material to be heated in a pre-
determined position of equilibrium within said
member, .tube means communicating with the
lower portion of said member for feeding the
granular material to be heated into said member
whereby said material is blown upward by said
gas current to said predetermined position, and
electrically conductive means positioned exter-
nally of said member for producing within said
member including said predetermined position a
high frequency field to heat said material where-
by to increase its volume and decrease its specific
gravity sufficiently to cause said material to be
carried upward by the gas current and out of said
upper end of said member.

2. ‘A high frequency dielectric heater for heat-
ing pop corn and the like comprising a funnel-
shaped member of relatively low power factor di-
electric material mounted in an upright position
with the larger end upward, said upper end being
open, means-for supplying air under a predeter-
mined pressure to the lower end of said member
for producing an upwardly directed air current
in gaid member having a velocity sufficient to

raise the pop corn kernels from the lower por- &

tion of said member to a bredetermined location
of equilibrium defining a heating zone within said
member where the reduced air velocity due to in-
creased cross-section of the funnel member is
Just sufficient to suspend said kernels in said air
current, tube means communicating with the
lower portion of said member for feeding said
kernels into said member, said kernels being
drawn into said member by the vacuum created
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in said tube by the upward air curient wiid be-
ing blown upward by said air current to said
heating zone, a heating chamber of electrically
conductive material surrounding a portion of said
member including said heating zone, said cham-
ber being provided with apertures in the top and
bottom through which said member extends
through said chamber, and means for producing
within said chamber including. the portion of
said member surrounded therehy high frequency
standing electromagnetic waves to heat said
kernels and cause them to pop, said kernels be-
ing carried upward after popping by said air
current and out of said upper end of said member.

'RICHARD BURTON NELSON.
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