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1. 
This invention relates, generally, to dielectric 

heating in which a dielectric material is heat 
treated between a plurality of Spaced heating 
electrodes having a high frequency voltage there 
aCOSS, 
In dielectric heating, such as can be used in 

the manufacture of large pieces of plastic prod 
ucts, plywood and the like, it is preferable, and 
generally necessary, to use high frequencies of 
several megacycles or more in order to keep the 
voltage required across the heating-electrodes 
down to reasonable and practicable magnitudes. 
In many instances, the heating-electrodes must be 
long enough to receive materia several feet in 
length, perhaps as much as twenty feet Or more. 
At the operating frequencies, standing-Wave 
voltage patterns are likely to exist along the 
heating-electrodes and also on the lines convey 
ing or transmitting power to them. If there 
is enough difference between the maximum and 
minimum values of the standing-wave patterns 
on the heating-electrodes, Serious Variations 
occur in the manner in which different parts of 
the materia are heat treated. Such non-uni 
formity of heat treatment may be further aggra 
wated if the power delivered per increment of 
electrode length or surface is large So as to cause 
an attenuation of the standing-wave pattern On 
the heating-electrodes from the point at which 

: the power is delivered. For production on a 
commercial scale, the troublesome problem arises 
of providing a tube-oscillator generator having 
a tunable resonant plate circuit or tank circuit 
Which can supply the power required. 
An object of my invention is to improve the 

manner in which heat is dielectrically introduced 
into a raterial which is dielectrically heated 
between heating-electrodes having a part of a 
standing-wave pattern therein. 
A further general object of my invention is to 

provide a dielectric heating system of a type 
described in which the standing wave-pattern on 
the heating-electrodes can be adjusted so as to 
provide a desired part of a wave length there 
along. 
A particular object of my invention is to pro 

vide a dielectric heating system having heating 
electrodes of an electrical length. Which encom 
passes an appreciable part of a standing Wave, 
'but which Will heat the dielectric material With 
satisfactory uniformity although the standing 
wave has widely different maximum and mini 
man values on the heating-electrodes. 
Another object of my invention is to provide 

a high-frequency dielectric heating System by 
means of which considerable energy can be 
quickly and substantially uniformly put into a 
large piece of material. 
An important object of my invention is to pro 

ivide a voltage distribution over the heating-elec 

0. 

20 

30 

40 

???? 

5 5 

-60 

2 
trodes which is intermittently changed during a 
heat-treatment cycle of the material being heat 
treated. The voltage distribution is changed in 
a manner to cause the square of the different 
Voltages across substantially opposite parts of the 
electrodes to be substantially the same, or within 
close variations, when averaged over the heat 
treatment cycle for the material. 
A feature of my invention resides in providing 

a dielectric heating System having one or more 
tube--OScillator power supplies in which the cus 
tomary tarik “circuit is replaced by a power trans 
mission line comprising a frequency-determin 
ing circuit. 
Other features, objects, methods, innovations 

and combinations of my invention will be dis 
cernible from the following description thereof, 
Which is to be taken in conjunction with the 
accorapanying drawings illustrating forms of my 
invention at present preferred. In the drawings, 

Figure i is a diagrammatic view of an embodi 
ment of my invention with parts in elevation; 

Fig. 2 is a top plan view of a portion thereof 
illustrating plate-like conductors used in the 
power transmitting lines; 

Fig. 3 is a curve illustrating a standing-wave 
voltage pattern established on the power lines 
and heating-electrodes under different conditions 
of operation of the embodiment of my invention 
which is shown in Fig. 1, the ordinates represent 
ing the voltage-magnitudes and the abscissae 
representing electricallengths in degrees; 

Fig. 4 is a diagrammatic view of a secondem 
bodiment of my invention; and 

Fig. 5 is a curveillustrating the relative heating 
along the heating-electrodes of the embodiment 
of Fig. 4, under different conditions of operation. 

In carrying out my invention, I provide a die 
lectric heating equipment comprising heating 
electrodes to the opposite ends of which sets of 
similar conductors are electrically associated or 
connected. The other far ends of the conductors 
are alternately energized with high-frequency 
power or Short-circuited, the far ends of one set 
Of COndtictors being Short-circuited When they, 
other is delivering power to the heating-elec 
trosles, So that each set of conductors functions 
'as a power transmission line, and is so designated 
herein. In the embodiment shown in Fig. 1, the 
heating-electrodes and transmission lines are co 
extending and a separate tube-oscillator genera 
tor is provided for each of the transmission lines; 
While in that shown in Fig. 4 the transmission 
line-conductors extend upwardly so as to save floor 
Space and to permit a single tube-oscillator to be 
Selectively connected to each of the transmission 
Iihes. 

Referring to Fig. 1, a dielectric heating means 
is indicated in its entirety by the reference nu 
meral 2. It comprises a plurality of substantially 



2,483,569 
d 
o 

equally spaced rectangular heating-electrodes 
including outer grounded plates or platens 4 and 
6, and an intermediate plate 8, all of Substantially 
the same dimensions. The outer heating-elec 
trodes are pressed toward each other and toward 
the intermediate electrode, as indicated by the 
arrows shown, for applying pressure to dielectric 
material iO which is to be treated under heat and 
pressure. In the particular instance, this mate 
rial comprises a plurality of alternating layers 
of veneer 2 and glue 4 for making plywood. 
The heating-electrodes 4, 6 and 8, have Oppo 

site end sides, i3 and 8, to which a transmission 
line, 20 and 22, respectively, is conductively con 
nected in any suitable manner. Each trans 
mission line comprises a pair of grounded outer 
conductors 24 and 26 and an intermediate insul 
lated conductor 28, in paralel relation. The con 
ductors are of sheet copper and Substantially 
fiat, having a width in the preferred embodiment 
equal to about the width of the heating-elec 
trodes. Although not absolutely essential, it is 
preferable to keep the conductors unifornly 
spaced a distance which is related directly to the 
spacing of the heating-electrodes, and inversely 
to the square root of the dielectric constant of 
the material between the heating-electrodes. 
Power is established on the transmission lines 

2 and 22 by tube-oscillator generators 30 and 
32, respectively, located in grounded metallic 
cages 34 and 36, respectively, at the far ends of 
the transmission lines which are away from the 
heating-electrodes. Each cage is provided with 
an open window for the associated insulated con 
ductor 28 of the associated tranSmiSSion line. ; 
The other grounded conductors are grounded to 
the corresponding cage. Each of the tube-OS 
ciliator generators is shown Schematically as 
comprising an oscillator tube 38 having an anode 
or plate-electrode 40 electrically connected or 
associated, through a coupling means comprising 
a blocking capacitor 42, to the insulated conduc 
tor 28. 
With a dielectric material to between the heat 

ing electrodes, by dielectric meaning one having 
a loss factor in the Order of .1 or leSS, or even 
more under some circumstances, the impedance 
characteristics between the conductor 28 and the 
grounded conductors 24 and 26 usually will be 
the primary factor in determining the frequency 
at which the tube 38 oscillates. The tube 38 
includes a control electrode or grid 44 to Which 
a tunable grid circuit is connected so that a tuned 
plate circuit, tuned grid circuit form of oscillator 
is provided. 
The grid circuit includes an inductor 46 con 

nected in parallel with a variable capacitor 48, 
the parallel circuit having One Side Series Con 
nected to one end of a biasing resistor 50, the 
other end of which is connected to a low resist 
ance branch-circuit 52 which includes a movable 
contact 54 of a relay means 56. When the movable 
contact 54 is in its back or closed position, it com 
pletes the low resistance branch-circuit 52 and 
permits the tube 38 to Oscillate and deliver a 
high power derived from the D. C. plate energiz 
ing circuit 58 which includes a high frequency 
choke 69 and a plate battery 62. When the con 
tact 54 is in its front or open postion, the circuit 
52 is interrupted and a negative biasing branch 
circuit 64 is effective on the grid circuit for apply 
ing a Sufficiently high negative bias to the grid 
44 of the tube 38 for preventing oscillations. A 
protective resistor 66 is included in the branch 
circuit 64 for preventing excessive current when 
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4. 
the branch-circuit 52 is closed at the contact 54. 
Accordingly, it is obvious that when a contact 54 
is in back closed position, the associated tube 
OScillator generator 30 or 32 is conditioned for 
generating high frequency power for application 
to the transmission line-section 20 or 22, and 
When it is in the front position Oscillations are 
prevented because of the high negative bias 
applied to the grid. 

In accordance with my invention, it is desired 
to short-circuit each end of the transmission lines 
20 and 22 at Suitable times. For short-circuit 
ing purposes, one of the grounded conductors 24 
of each transmission line is provided with a 
hinged conductor Section 7 O having a contact 72 
adapted to engage a contact 74 at the end of the 
insulated conductor 28 when the relay means 56 
asSociated therewith is energized for placing its 
contact 54 in front or open position. 
In Order to control the sequence of operations 

of the apparatus, I provide a timer 6 adapted 
to rotate once every twenty or thirty seconds, 
although the time period is variable over a wide 
range. The timer 76 comprises a grounded con 
ducting segment 78 of somewhat more than a 
half circle and an insulating segment 80 for the 
balance of the circle. Brushes 82 and 84 are 
provided on diametrically opposite sides of the 
timer. During rotation of the timer, a circuit is 
alternately completed to the relay means 56 of the 
tube-OSCallator generator 30 and to the relay 
means 56 of the tube-oscillator generator 32. 
The Operation is as follows: Assuming the 

apparatus in the position shown, a circuit is 
completed to the operating coil 86 of the relay 
means 56 of the tube-oscillator generator 32. 
This circuit starts from one end of a battery 
88, continues through a conductor 90 to the 
coil 86, through a conductor 92, the brush 82 and 
conducting segment 78, to the other grounded 
end of the battery 88. Inasmuch as the brush 
84 is on the insulating segment 80, the circuit 
from the battery 80 through the conductor 94, 
the Operating coil 96 of the relay means 56 of the 
tube-oscillator generator 30, the conductor 98, 
and the brush 84, is interrupted so that this relay 
meanS is deenergized. 
With the operating coil 86 energized, the 

grounded hinged conductor section 70 is in raised 
position short-circuiting the transmission line 
22, and the associated contact 54 is in open posi 
tion permitting the large negative bias to be 
applied to the grid of its associated tube 38 so 
that the tube-oscillator generator 32 is not in 

5 Oscillating power-delivering condition. On the 
other hand, the tube-oscillator generator 30 is 
in Oscillating condition because its operating coil 
96 is deemergized so that its associated contact 54 
is in closed position permitting its associated tube 
38 to oscillate, and the hinged conductor section 
TO for the transmission line 20 is in down posi 
tion, with contacts 12 and 74 separated, so that 
the high frequency power is sent along the trans 
mission line 20. 
When the timer moves in the direction of the 

arrow, the brush 84 first engages the conducting 
segment 78 before the brush 82 leaves this seg 
ment. Accordingly, the operating coil 96 of the 
tube-oscillator generator 30 is energized, and 
its contact 54 is first moved to open position and 
then its grounded movable conductor-section 7 O 
is connected to the insulated conductor 28 of the 
transmission line 20. Both tube-oscillator gen 
erators 30 and 32 are in non-oscillating condition 
for a short time while the brushes are both in 
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bentact with the conducting segment 78. When 
the timer moves so that the insulated Segment 
80 is under the brush '82, the operating coil '86 
of the tube-oscillator generator 32 becomes 
deenergized, causing, first, a separation of 
the eontacts 72 and 14 of the transmission line 
22 by lowering the hinged conductor-Section 70 
thereof, and, then, a movement of the associated 
contact 54 to closed position, thereby placing the 
tube-oscillator generator 32 in Oscillating power 
delivering condition. The latter Will deliver 
power until the conducting segment 8 reaches 
the brush 82 whereupon its oscillations will be 
stopped and the conductor-section of the 
transmission line 22 placed in short-circuiting 
position. Substantially immediately thereafter, 
the brush 84 will leave the conducting segment 
78 So that the Operating coil 96 of the tube-OScil 
lator generator 3 is denergized, thereby first 
callSing a Separation of the contacts 2 and 4 of 
the transmission line 28, and then moving its 
contact. 54 to closed position so that high-fre 
Gilleracy power is applied to the transmission line 
20. 
From the foregoing, it is evident that with the 

timer rotating at a constant speed, energy will be 
applied first to one transmission line and then 
to the other transmission line for alternating 
repeating intervals, both lines being deenergized 
for short times during switching. It is also evi 
dent that when one transmission line has power 
delivered to one of its ends, the far end of the 
other transmission line is short-circuited so that 
there is no voltage across its conductors thereat. 
For manual control Switches 90 and 2 can be 
used in the place of the timer. 

In accordance with the described form of my 
invention, the two transmission lines have Sub 
Stantially the same electrical length and, under 
ideal conditions, each should be a quarter of a 
Wave length at the frequency at which the tube 
Oscillator nearns 3 and 32 Oscillate, the frequen 
Cies being preferably the same for both genera 
tors. The electrical length of the heating-elec 
trodes. With the material Otherebetween is also 
preferably a quarter of a Wave length at the Sup 
plied frequency. This means that the total elec 
trical length of the serially-connected transmis 
sion lines 20 and 22, with the dielectric heating 
means 2 therebetween, is three-fourths of a wave 56 
length. 
With the generator end of a transmission line 

short-circuited and the generator end of the other 
transmission line receiving power, standing-wave 
voltage patterns will be present along the power is 
transmitting and power consuming system, as 
represented by curve A of Fig. 3 when the tube 
Oseillator generator 32 is supplying the power, 
and by curve B when the tube-oscillator genera 
tor. 3) is supplying the power, the abscissae being 
electrical lengths. The point C represents the 
point of the transmission line 22 at which the 
tube-oscillator generator 32 can deliver power 
thereto. The points D and E represent the ends 
18 and Í6, respectively, of the heating-electrodes. Í 
The point F represents the point of the trans 
mission line 20 at which the tube-Oscillator gen 
erator. 3) can deliver power thereto. 

: Each part of the curves A and B between the 
pointS.C. and D, between the points D and E and 
between the points F and E, is approximately a 
quarter of a sine Wave cycle, or a quarter of a 
Wave length. The portions of the two curves 
A and B between the points D and E represent 
the standilag-wave Voltage patterns along the 
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heating-electrodes, and are 90 -electrical degrees 
Out of phase. The Successive Voltages at each 
point acroSS the material Scan, accordingly, be 
represented as a function of the Sine and coSine 
of the same angle. The heating or power input 
to the dielectric material depends on the 
Square of the Voltage. Consequently, that part 
of the curves A and B along the heating-elec 
trodes must be Squared for obtaining the heat 
ing i alor ag each point -of the materiai. If the 
curve A between the points D and E is repre 
Sented by the sine and the curve B between the 
Same points by the cosine, the squares are, re 
Spectively, sine and cosine. From elementary 
trigonometry, the sine? plus the cosine? is equal 
to One, so that the average heating between the 
points D and E will, under the conditions 
a SSumed, be uniform along all points if the stand 
ing Wave ora the heating-electrodes is intermit 
tently itepeatedly changed from curve A to curve 
B and back at regular intervals. 
In actual practice, a heat-treatment can vary 

from Several minutes to several hours as a rule. 
During each heat-treatment the wave-pattern 
changes Cyclically in accordance with the speed 
of the timer. The speed of the timer 76 can 
obviously be controlled as desired, to give as many 
alterations of the standing-wave pattern on the 
heating-electrodes as desired during a heat-treat 
ment. 
The dielectric constant of the material being 

heat treated Will generally vary not only for dif 
ferent batches of the material, but also for a 
given batch during a heat treatment thereof, 
So that ideal conditions are not generally ob 
tained. However satisfactory unifornity is 
usually obtained with variations in the heating 
voltage on the different points along the elec 
trodes of as much as 2 to 5%, and sometimes 
more. Also many materials can tolerate some 
What higher temperatures above the minimum 
required for heat-treatment. By making the 
minimum temperature occur at the minimum 
Voltage-point, the material can be relatively 
quickly heat-treated without being adversely af 
fected by the higher temperatures present at the 
points of higher voltage. 

In order to heat materials of varying dielectric 
properties with a single heating apparatus, it is 
desirable to adjust the supply frequency so as to 
provide a suitable standing wave pattern on the 
heating-electrodes. The electrical length of the 
transmission lines ean be changed by adjusting 
their physical lengths and the tube-oscillator 
means moved in accordance therewith. To this 
end, each conductor of the transmission lines 
comprises a pair of co-extending conductor-sec 
tions having overlapping portions slidable on 
each other so that the total physical length of 
the transmission lines can be altered as indicated 
Schematically in Figs. 1 and 2. Such overlapping 
portions may be provided with elongated slots 
per-hitting them to be bolted together in various 
different positions. When the length of a trans 
mission line 20 or 22 is changed, the cage con 
taining the associated tube and oscillator means 
39 or 32 is correspondingly moved. To permit 
this to be conveniently done, the cages 34 and 3S 
are Supported on wheels. 
A SOIlewhat different embodiment is shown in 

Fig. 4. Ilin this embodiment, a single - tube-oscill 
lator means 0 is supported inside grounded 
metai “cage i 2 which is vertically adjustably 
St!pported from ceiling 4. Heating-electrodes 
f6, 18 and 20 are provided for heating dielec 
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tric material i 0 therebetween. Three-conductor 
transmission lines f22 and 24 are provided re 
spectively connected to opposite ends of the heat 
ing-electrodes. The natural resonance frequency 
of the transmission lines and heating-electrodes 
can be adjusted by changing the amount of over 
lapping of the conductor sections thereof. The 
outer conductors are grounded and the inner 
insulated conductors pass through opposite open 
Windows in the cage ff2 for selective connection 
to the output side 26 of an oscillator tube 28 
of the tube-oscillato' generator 0. A Suitable 
grid circuit 39 similar to that of the tube-Oscilla 
tor generators 3 and 32 is connected to the tube 
28. The bias control circuit 32 for the grid 

includes a contact 34 controlled by a Suitable 
timer either to short-circuit, in effect, the nega 
tive bias or to permit a high negative bias to be 
applied to the grid of the tube. Hinged sections 
i36 and 38 on the insulated inner conductors 
of the transmission lines are operable by the timer 
to short-circuit the transmission line 22 while 
power is being delivered to the transmission line 
í24, and for short-circuiting the transmission 
line 24 While power is being delivered to the 
transmission line 22. The contact 34 and the 
hinged sections 36 and 38 are operated in Suit 
able sequence So as to first stop the power deliv 
ery of the tube-OScillator generator i 9 before 
the positions of the hinged sections 32 and 34 
are reversed. 

In many cases, it is not especially essential to 
have quarter Wave lengths of standing waves 
across the dielectric material, and in Fig. 5 I show 
the heating which obtains with heating-elec 
trodes of an electrical length, in operation, of 60' 
at the supplied frequency. Curve Mindicates the 
Standing-wave Voltage pattern when one trans 
mission line is energized and curve N the pattern 
when the other transmission line is energized. 
Curve P is the average of the sum of the squares 
of the curves M and N. This curve P is fairly 
flat and indicates the marked improvement in 
heating over that obtainable through operation 
With a single standing-wave pattern, bearing in 
mind that the square of the voltage is an indi 
cation of the heating. 
The difficulty of generating high power at very 

high frequencies makes it desirable to keep the 
loaded length of the line, that is the length of 
the heating-electrodes between the transmission 
lines, down to about one quarter of the effective 
Wave length. This wave length, A, in feet, is given 
by the expression 

A 2.46X 10 
4 f V?K 

Where 

f=frequency (cycles per second) 
K=dielectric constant of load. 
With a block of plywood 4' wide by 8’ long by 6' 
thick, having a dielectric constant of 4, between 
rectangular heating-electrodes of about the same 
dimensions, the frequency, from the foregoing 
equation, will be 15.4 megacycles if 8 feet of heat 
ing electrodes are required for a quarter wave 
length. The length of the unloaded lines, that is 
the transmission lines 20 and 22, for example, to 
make up the other quarter wave lengths will each 
be approximately 16 feet, making a total length 
of about 40 feet for the power transmitting and 
consuming means. 
The flat plate-like conductors need not be very 

thick, but should be not less than twice the 
"depth of current penetration.' At high fre 
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8 
quencies the conductors actually can be verythin. 
The fiat plate-like conductors can store consid 
erable reactive or circulating k. W. a. and are in 
cluded in the tank circuit for the tube-oscillator 
generators. In general, the capacitance between 
the conductors makes the use of a tuning capac 
itor unnecessary or infeasible. Improved tun 
ing is satisfactorily obtained by changing the 
length of the transmission lines and changing 
the tuning of the tunable grid circuit to corres 
pond. 
While I have described my invention in forms 

Which are now preferred, it is obvious that the 
principles and teachings of my invention have 
broader application and can be readily utilized 
by those skilled in the art for other embodiments 
involving high-frequency heating. 

I claim as my invention: 
1. Dielectric heating apparatus for the high 

frequency heating of dielectric material, com 
prising, in combination, a plurality of spaced 
heating-electrodes for receiving dielectric mate 
rial therebetween, a plurality of high-frequency 
transmission lines, a first of Said transmis 
Sion lines being connected to a first point 
on said heating-electrodes and a second of said 
transmission lines being connected to a second 
point on Said heating-electrodes, said first and 
Second points being Spaced apart on said heating 
electrodes, generator means for delivering a 
high-frequency voltage to each transmission line 
at a place removed from said heating electrodes, 
Che frequency of the voltage being sufficiently 
high to establish a standing-wave pattern along 
Said transmission lines and said heating-elec 
trodes, during a heating operation, said generator 
means comprising tube-oscillator means having 
an OScillator tube and a frequency-determining 
circuit therefor comprising said transmission 
lines, control means operable for causing power 
from Said tube-oscillator means to be delivered 
to each of Said transmission lines, means operable 
for Short-circuiting each of said transmission 
lines, and means for separately intermittently 
Operating said control means and said short-cir 
cuiting means in a predetermined sequence dur 
ing a heating operation. 

2. High-frequency heating equipment compris 
ing relatively insulated Spaced heating-electrodes 
providing a Spacial field of energy for heating 
dielectric material within said field, said heating 
electrodes having a plurality of separate spaced 
places to each of which high-frequency power 
can be established, and power applying means 
for causing Such power to be sequentially estab 
lished at said places in a predetermined sequence, 
the frequency of Said power and the distance be 
tween Said places being such as to provide differ 
ent curved voltage wave patterns on said heating 
electrodes, during a heating operation, with mag 
nitudes of said standing wave-patterns such that 
the average of their squares is approximatelv 
uniform. 

3. Dielectric heating apparatus comprising, in 
combination, a plurality of spaced substantially 
rectangular heating-electrodes for receiving di 
electric material therebetween, two high-fre 
quency transmission lines, an end of each of said 
transmission lines being associated with a sepa 
rate one of a pair of opposite sides of said heat 
ing-electrodes, and means coupled to each of the 
other ends of said transmission lines, for selec 
tively applying high-frequency energy to each 
transmission line in a predetermined Sequence, 
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the sequence for a first for said transmission 
lines being other than that for sequence for the 
other of said transmission lines, the frequency of 
the energy supplied to said transmission lines be 
ing such as to provide curved voltage Wave pat 
terns on said heating-electrodes. 

4. Dielectric heating apparatus comprising a 
plurality of spaced heating-electrodes for receiv 
ing dielectric material for heat-treatment there 
between, two generally similar high-frequency 
transmission lines each comprising a plurality of 
spaced facing conductors, an oscillator tube 
means adapted to be electrically connected to 
either of said transmission lines, said heating 
electrodes being electrically connected to one end 
portion of each of said transmission lines, and 
means for causing said tube-means selectively to 
deliver power to the other end portions of said 
transmission lines in a predetermined Sequence. 

5. Dielectric heating apparatus comprising a 
plurality of spaced heating-electrodes for re 
ceiving dielectric material for heat-treatment 
therebetween, two generally similar transmission 
lines each comprising a plurality of Spaced fac 
ing plate-like conductors, an oscillator tube 
means adapted to be electrically connected to 
either of said transmission lines at a frequency 
determined primarily by said transmission line, 
said heating-electrodes being electrically associ 
ated With one end of each of Said transmission 
lines, and said tube-means being electrically con 
nectible to their other ends, means operable for 
short-circuiting each of said other ends, and tim 
ing means for intermittently alternately elec 
trically connecting said tube-means with said 
transmission lines, and for operating said short 
circuiting means for the transmission line which 
is not electrically connected to said tube-means. 

6. The invention of claim 2 characterized by 
said power-applying means comprising means for 
causing the wave patterns established on said 
heating-electrodes to consist of substantially an 
odd number of quarter-waves substantially foll 
lowing a sine and cosine form from a point on 
said heating-electrodes, said power-applying 
means for applying power producing each of said 
sine and cosine forms alternately for substan 
tially the same time periods. 

7. A method of giving a dielectric material of 
some length a single dielectric heat-treatment 
between a pair of spaced heating-electrodes, the 
method comprising heating the material by ap 
plying high-frequency power to the heating 
electrodes in a manner to establish a voltage 
wave-pattern thereon of varying magnitudes, 
and repeatedly cyclically changing the voltage 
wave-pattern by cyclically changing the network 
system connected to the heating electrodes. 

8. A method of giving a dielectric material of 
Some length a dielectric heat-treatment between 
Spaced heating-electrodes, the method compris 
ing alternately energizing the heating-electrodes, 
for successive substantially equal time-periods, 
with high-frequency power providing a standing 
Wave voltage pattern along the heating-elec 
trodes, the wave having, in alternate periods, a 
sine function embracing a quarter-wave along 
a predetermined physical portion of the elec 
trodes, and having, in the other alternate periods, 
a cosine function embracing a quarter-wave 

10 
length along substantially the identical portion 
of the heating-electrodes. 

9. A method of dielectrically heating a material 
of some length between a pair of Spaced heating 
lectrodes, which method comprises successively 

zing the heating-electrodes With high-fre 
gas:cy electrical power so as to establish first a 
high-frequency standing-wave voltage pattern 
aliong said heating-electrodes, the pattern hav 

10 ing an envelope which is a sine function of the 
frequency, and then, before the material has 
cooled, energizing the heating-electrodes With 
high-frequency electrical power so as to establish 
6, standing-wave voltage pattern along said heat 
irg-electrodes having an envelope which is a co 
sine function of the frequency, that corresponds 
otherwise to the sine function. 

10. Dielectric heating apparatus for the high 
frequency heating of dielectric material, compris 

20 ing, in combination, a piurality of Spaced heat 
ing-electrodes for receiving dielectric material 
therebetween, a plurality of high-frequency 
transmission lines, a first of Said transmission 
lines being connected to a first point on Said 

25 heating-electrodes and a second of Said trans 
mission lines being connected to a second point 
on said heating-electrodes, said first and Second 
points being spaced apart on Said heating-elec 
trodes, generator means adapted to deliver a 

30 high-frequency voltage to each of Said transmis 
sion ines at a place removed from Said heating 
electrodes, the frequency being sufficiently high 
to establish a standing wave pattern along Said 
transmission lines and said heating-electrodes, 
during heating operations, and means comprising 
a timer for sequentially causing said generator 
means to apply energy to said transmission lines, 
With the sequence associated with said first trans 
mission lines being other tham that aSSociated 
with said second of said transmission lines. 
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