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ABSTRACT OF THE DISCLOSURE 
A dielectric heating apparatus for drying veneer and re 

lated wood articles having three separately controlled 
drying stages, a movable, mesh, conductive conveyor used 
as one of the heating electrodes and an exhaust system 
utilizing baffles to direct air iio‘w across the surface of 
the articles to be dried, the mesh conveyor being driven 
by a plurality of interconnecting, conveyor engaging 
gears and each of the heating stages being adjustable for 
a predetermined power output by the provision of a net 
work having a variable coil and capacitor to control the 
power circuit. ' 

BACKGROUND, BRIEF SUMMARY AND 
OBJECTIVES OF THE INVENTION 

In recent years, dielectric heating has, for the most 
part, surpassed gas or electric oven heating where a rapid 
and uniform distribution of heat throughout the mass of 
a generally nonconductive material is desired. It is possi 
ble by means of a dielectric heater or dryer in which a 
moisture containing material has been'iuserted between 
a pair of electrodes energized by a high frequency volt 
age to remove substantially all the moisture from the 
material within a matter of minutes. 

Dielectric heating requires a generating apparatus cap 
able of setting up an electric field that will oscillate at a 
high frequency between condenser plates or electrodes. 
Wood for example, when placed in a strong electric field 
oscillating at a very high frequency, Iwill be heated quickly 
throughout to a temperature above the boiling point of 
Water. Such heating devices and techniques are illustrated 
and described in U.S. Pats. Nos. 2,590,562; 2,546,004; 
and 2,464,404. . 
During the heating process, considerable quantities of 

water vapor may be liberated depending upon the amount 
of moisture in the material and the characteristics of that 
material. This released water vapor is initially above its 
dew point, and unless it is rapidly removed from the 
dryer or unless heat is continually applied to the vapor, 
it will fall below its de'w point and be condensed on sur 
rounding surfaces. This condensation will vitiate the dry 
ing effects, since the moisture is partially re-introduced 
into the substance from which it was previously extracted. 

Dielectric heating has been successfully applied to the 
textile, plastics, and rubber industries as well as to some 
specific applications in the wood industry to cure and dry 
glue lines and similar problems. A heretofore undevel 
oped application in the wood industry lies in the drying 
of veneer which is manufactured in sheets or in a con 
tinuous web by a veneer slicer or lathe. The veneer is in 
a saturated condition subsequent to manufacture due to 
long cooking process which serves to elevate the tempera 
ture of the moisture within the interstices of wood fiber 
and make the fiber more susceptible to cutting. After 
veneer has been produced in ~final form, it is then neces 
sary to remove this moisture, this operation being effec 
tively accomplished by use of a high frequency drying 
apparatus such as that presented herein. While reference 
is made herein primarily to the drying of veneer, it is to 
be understood that the apparatus disclosed can be utilized 
with equal advantage to dry other wood forms and prod 
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ucts wherein these materials contain an undesirable high 
moisture content. 
One characteristic of radio frequency heating is that 

heat is produced at a greater rate in the more conductive 
materials than in the less conductive materials. Thus a 
moist substance which may be nonconductive in a dry 

. state is more susceptible to electrical conduction when 
wet and thus will become hotter when subjected to radio 
frequency heating at a given voltage than Iwould the same 
substance absence the moisture at that same voltage. 
Accordingly, unless specific adjustments are made 
throughout the chamber of a dielectric heater, the object 
to be dried will be dried less effectively as moisture is 
continually removed so long as the same voltage is applied 
to the electrodes located on each surface of the drying 
article. It has been found advantageous to provide a plu 
rality of heating stages wherein adjustments in the con 
trol network for voltage regulation are included. This 
will permit development of heat most efficiently in each 
stage of the heater to correspond with the Varying mois 
ture content of the drying article. 

In the present invention, a tubular conductive, prefer 
ably copper coil is fixed in series with the upper electrode 
and in parallel with a variable vacuum-typed capacitor 
so that the inductive and capacitive components of the 
resonant circuit may be varied as desired to enable the 
voltage across the heating electrodes to be more readily 
adjusted in accordance 'with the voltage required for heat 
ing the work at the desired rate. This variation is sub 
ject to the type of material to be dried, the size of that 
material, and to the moisture content of that material 
within each stage of the unit. 
The present dielectric dryer comprises broadly a cham 

ber or housing within which is located first, second, and » 
third drying stages or areas in a predetermined, spaced 
apart relationship. An upper electrode is separately placed 
in each chamber and is variable in distance above the 
conveyor. The lower electrode is comprised of a conduc 
tive, continuous web conveyor formed from a metallic 
grid which is particularly adaptable to being driven by 
gears Whose cogs intermesh with perforations in the grid. 
A conventional radio frequency generator, lwell known in 
the art, is used though separate control devices of a con 
ventional nature are preferably included to provide a po 
tential variation in applied power within each stage of the 
dryer if such is needed. An exhaust system is incorporated 
so that high velocity air How is induced within the dryer 
to remove the water vapor released from the drying sub 
stance upon the application of heat. Critically positioned 
baffles below the conveyor between each of the drying 
stages direct air flow upwardly through the conveyor and 
across the surface of the object to be dried in a most 
effective manner so that all removed Vapor is evacuated. 
From the previous generalization concerning the pres~ 

ent invention, it can be seen that a primary object of this 
development is to provide an electric heating system for 
the drying of veneer and related _materials while these 
materials are being moved on a conveyor, the energy 
being introduced at a controlled rate at different drying 
stages along the path of travel of the material. 
A further object of the present invention is to provide 

a dielectric dryer of the type described comprising a plu 
rality of drying stages through which the materials to be 
heated and dried are successively passed, all electrodes 
Iwithin the stages being energized from a single high fre 
quency power source. 
Another object of the present invention is to provide 

a dielectric dryer of the type described for heating and 
drying moving moist materials along a predetermined 
path of travel and through pairs of heating electrodes 
being connected to a common source of high frequency 
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power that permit the voltage across each set of heating 
electrodes to be individually adjusted or controlled. 
Yet another object of the present invention is to provide 

a drying apparatus of the type described, the lower elec 
trode of each drying stage being comprised of a conductive, 
metallic, grid conveyor which continuously moves material 
to be dried through the housing and the drying stages, 
the conveyor being particularly adapted to driving move 
ment by engageable gears extending from a motor driven 
shaft. 
Yet another further object of the present invention is to 

provide a dielectric dryer of the type described having a 
vapor exhaust system suitable to remove water vapor 
rapidly from the chamber which has been released from 
the drying material, the removal being assisted by the 
positioning of baffle plates between the drying stages in 
a manner which will allow air ñow substantially parallel 
to the surface of the objects being dried. 

`Other objects and advantages of the dielectric dryer 
disclosed herein will become more readily apparent from 
the following detailed description taken in conjunction with 
the accompany drawings in which like characters of refer 
ence designate corresponding parts throughout several 
views. 

FIGURE DESCRIPTION 

FIG. l is a perspective View of the dielectric drying 
apparatus disclosed herein showing the housing and three 
spaced-apart drying chambers through which passes the 
conveyor and from which extend the exhaust ports of the 
drying system. 
FIG. 2 is a schematic, sectional and plan view of the 

dielectric dryer of FIG. l. 
FIG. 3 is an end elevational, isolated and sectional view 

of a helical, conductive, tubular coil provided with an ad 
justable clamp which is connected to the upper electrode 
of a drying stage and across which is positioned a vari 
able capacitor, the coil and capacitor providing means by 
which the voltage across the material to be dried may be 
changed to compensate for the moisture contained in that 
material. 
FIG. 4 is a side elevational, sectional, and isolated view 

of the tubular coil, upper electrode and conveyor of the 
dielectric dryer shown in FIG. 1 and FIG. 2. 
FIG. 5 is a circuit diagram of the preferred form of 

the present invention. 
FIG. `6 is a schematic, side elevational view of the 

dielectric dryer showing the location of the baille plates. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings and particularly to FIG. 
1, the dielectric dryer of the present invention comprises 
a housing shown generally as 10 preferably forming a com 
pletely enclosing cabinet within which is housed a first, 
second and third drying stage generally indicated as 12, 
.|14 and 16, the structure of which will be more particularly 
described subsequently. The housing may be formed of 
sheet metal or other suitable material and is preferably 
provided with removable doors 18, 20 and 22 on each of 
the „respective drying stages for accessibility within. A 
conveyor shown generally as 24 provides continuous move 
ment of articles positioned thereon through the housing 
opening within the three drying stages and outwardly from 
the exit 26 of the housing. The conveyor 24 is more par 

. Aticularly formed of a conductive metallic web or grid 28 
through which air may circulate and which also may be 
used in the present invention as the lower electrode for 
each of the various drying stages. Suitable supporting 
structure shown generally as 30 maintains the conveyor 
and housing a convenient working distance above the 
floor, that structure particularly including legs 32 and con 
necting members 34 in the manner best shown in FIG. l. 
The high frequency generating equipment is housed 

Within a partially isolated package 36 and is of a conven 
tional manufacture commonly used in high frequency glue 
drying devices. For the drying of veneer and other wood 
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materials of a relatively small thickness containing vary 
ing quantities of moisture, it has been found most advan 
tageous to utilize a generator of approximate 70 kilowatts 
operating at a frequency of 3.9 megacycles, this capacity 
and frequency providing the most successful results par 
ticularly when the power in each drying stage is to be 
independently controlled and varied for the most advan 
tageous moisture evacuation. Conductors extending in 
wardly of the generator package 36 are covered by a duct 
38 to insure safety in and about the machine during its 
operation. The control panel 40` is preferably mounted 
along the supporting structure of the machine and includes 
suitable controls for initiating the generating facilities of 
the machine as well as monitoring the power output, oper 
ating voltage and current of the machine. 
That characteristic of radio frequency heating of produc 

ing heat at a greater rate in more conductive materials 
than in less conductive materials makes necessary and 
desirable the provision of adjustable means for varying 
the value of the oscillator circuit components to insure a 
maximum power being developed across the drying mate 
rial. These components may be capacitors, coils and/ or 
resistors arranged in any number of combinations or net 
works such as shown in U.S. Pat. No. 2,546,004, and inter 
posed between the power supply line and the heating elec 
trodes to enable adjustment of the voltage thereacross. 
For example, in FIG. 3 the power source permits the value 
of a tubular coil 45 to be varied so as to change the cir 
cuit oscillating frequency according to the load repre 
sented by the veneer or other moist material 44 placed 
therein. As the wood becomes drier because of heating that 
has occurred, for example, in the first heating stage, the 
oscillator circuit’s frequency changes because of the capa 
citive change between the electrodes and requires com 
pensation through other circuit components. The inclusion 
of the variable coil provides a suitable compensating corn 
ponent to accomplish this adjustment. l 
The drying of wood within the described apparatus is 

accomplished in three stages wherein the moist wood 
moves within the housing 10 and into heating stage num 
ber one 12 which is subjected to a predetermined amount 
of radio frequency power. From the ñrst drying stage 12, 
the wood moves along the conveyor 24, to the second dry 
ing stage 14 where the radio frequency power is adjusted 
upwardly for greater drying capacity. The third heating 
stage 16 provides additional and greater radio frequency 
power so that a final drying step is accomplished. The 
ararngement of the heating stages is most desirable in 
order to prevent splits or checks in the wood drying when 
subjected to an initial large pulse of radio power since 
the intense heat generated accompanied by the liberated 
steam from the interstices of the Wood will often explode 
the Wood cells. Controlled drying is best accomplished by 
the provision of additional drying stages wherein, for 
example, the wood temperature is brought up almost to the 
steam level in the first heating stage, exactly to the steam 
level in the second stage and held for a longer duration 
at the steam level in the third heating stage. The cooling 
areas located between the heating or drying stages help 
stabilize and adjust the wooden materials being driedto 
the intense heat. 
Movement of the materials to be dried through the 

housing 10 of the machine varies with the particular mate 
rials used and the moisture content thereof though a 
movement of forty feet in an approximately thirty minute 
time cycle through all stages of the machine has proven 
most satisfactory for hardwoods such as oak, pecan, rose 
Wood and the like. Conveyor speed control may be accom 
plished by a placement of a variable drive (not shown) 
on the conveyor drive mechanism in a conventional 
manner. 

A desirable drive feature for the conveyor has been 
achieved by the use of a drive shaft to which is affixed a 
plurality of gears that will intermesh with the openings in 
the metallic grid conveyor utilized as the lower electrode 
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in each of the various drying stages. Thus sometime 
troublesome and expensive pulleys, belt or drive gears 
have been eliminated by a simple device that is extremely 
effective in setting an exact speed for the conveyor. 
The upper electrode 50 may be positioned as shown in 

FIGS. 3 and 4 by means of tubular insulators 52 and posts 
54 which serve to provide an even distribution of pressure 
against the electrode 50 and urge it downwardly 'against 
the upper surface of the object to be dried. The upper 
electrode is adjustable by the provision of conventional 
threaded screws 54 or the like and is preferable equipped 
with a cranking mechanism so that all adjustments may be 
made simultaneously to insure -a level movement of the 
plate. The electrode 50 may be electrically connected to 
the power source 43 by a conductor 56 which is located as 
shown in FIG. 2. 
The lower electrode which is formed from the metallic 

conveyor 24 contains supporting structure such as channels 
58 and the like so that the entire machine structure may 
be grounded by a suitable connection. Additionally, free 
spinning rollers 60 support the belt at spaced-apart loca 
tions to maintain the belt in a substantially horizontal 
position and parallel to the upper electrode 50. The pas 
sage of wood or related materials into the drying stages 
between the upper electrode 50 and the conveyor belt Z4 
thus places the load between the electrodes for the ap 
plication of radio frequency power. 
The exhaust system includes exhaust ports 62 and 64 

of which are shown best in FIG. 1, these ports commu 
nicating with the housing 10 at a location between each 
of the drying stages as explained below. Batile plates 66 
and 68 are located at a level lower than the conveyor but 
positioned therebeneath so as to extend from one side of 
a drying stage to a side of an adjacent drying stage as 
shown in FIG. 6. Positioning of the bañle plates 66 ̀ and 
68 in this manner causes induced air flow upward into the 
exhaust ports 62 and 64 in the direction illustrated by the 
arrows in FIG. 6 whereby the majority of the surface of 
the article to be dried is exposed to a parallel ñow of air 
which rapidly removes water vapor liberated from the 
wood during the heating operation. 
While there has been described a novel dielectric dryer 

for the drying of veneer and related wood materials, it is 
to be fully understood that many modifications and varia 
tions may be made in the construction of the machine and 
its components such as the conveyor, the electrodes and 
the exhaust system without departing from the real spirit 
and purpose of this invention. Such modifications of parts 
and alternatives as well as the use of mechanical equiva 
lents to those herein illustrated and described are contem 
plated. " 

I claim: » 

1. A dielectric dryer for removing the moisture from 
moist objects such as veneer and the like comprising: a 
housing; ñrst, second and third drying stages spaced within 
said housing; an upper electrode located in each of said 
drying stages; adjustable means for positioning said upper 
electrode; conveyor means extending throughout said 
housing and said drying stages advancing the moist objects 
to be dried therethrough, said conveyor means including 
a conducting, continuous web forming a common lower 
electrode beneath each of said upper electrodes and spaced 
from said upper electrodes so that the moist objects to be 
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dried may pass therebetween; means driving said conveyor 
means; radio frequency generating means connected be 
tween said upper electrodes and said web generating heat 
within the moist objects to remove moisture therefrom; 
circuit tuning means positioned between said generating 
means and said upper electrodes; and exhaust means com 
municating with said housing to evacuate said moisture 
therefrom. 

2. A dielectric dryer as claimed in claim 1, said circuit 
tuning means including a tubular, helical and adjustable 
coil positioned upwardly of each of said electrodes and 
connected thereto yad a variable capacitor connected in 
parallel across said coil, said coil and said capacitor creat 
ing a resonant circuit of predetermined frequency. 

3. A dielectric dryer las claimed in claim 2 said coil hav 
ing a slidable clamp operable therewith for varying the 
frequency of said resonant circuit upon movement there 
of and said capacitor being of a vacuum type construc 
tion. 

4. A dielectric dryer as claimed in claim 1, said con 
veyor means further comprising conductive supporting 
means maintaining said web and connected to said gen 
erator. 

5. A dielectric dryer as claimed in claim 1, further com 
prising driving gears rotatably driven by said conveyor 
driver means and engageable with said wire mesh conduc 
tive belt to drive continuously said belt through said hous 
ing and drying stages. 

6. A dielectric dryer as claimed in claim 1, wherein the 
moist objects to be dried are heated to a temperature of 
approximately 212° F. in the first drying stage, 220° F. 
in the second drying stage, and 225° F. in the third drying 
stage. 

7. A. dielectric dryer as claimed in claim 3, said con 
veyor means including conductive supporting means main 
taining said web and connected to said generator, driving 
gears rotable by said conveyor driving means and engage 
able with said conductive web to drive continuously said 
belt through said housing and drying stages. 

8. A dielectric dryer as claimed in claim 7 wherein the 
moist objects are heated to a temperature of approximate 
ly 212° F. in the ñrst drying stage, 212° F. in the second 
drying stage, and 212° F. in the third drying stage. 

9. A dielectric dryer as claimed in claim 8, said exhaust 
means including exhaust ports Within said housing, air 
ñow inducing means associated with said ports and air 
ñow bafñe plates positioned within said housing. 

10. A dielectric dryer as claimed in claim 9, said baflìe 
plate positioned between said drying stages and beneath 
said conductive web so that induced air flow is directed 
along the surface of objects to be dried, upwardly there 
from and out said exhaust ports. 
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