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My invention relates to electric heating ap 
paratus, more particularly to electric heaters 
of the type in which the heat is generated in 
the heated body itself, and has for its object 

5 simple, reliable and effective electric heating 
apparatus utilizing currents of high frequen 
CeS. . 

My invention has particular application to 
heating apparatus wherein thematerial or 

0. 

electrodes electrically connected to a source of high frequency supply, whereby the body is 
heated by an electrostatic field. In the ap 
plication of this type of heater it has been I5 found that the portion of the body adjacent 
the source of high frequency supply is heated 
with greater rapidity than the remaining 
more remotely situated E. In accord 
ance with my invention FE in one form 

20 thereof a series of pairs of heating electrodes 
with separate source of high frequency sup; ply which are arranged on opposite sides of 
the pairs of plates, together with means for assing the body to be heated in succession 
etween the pairs of plates whereby it is 

heated uniformly. 
My invention is especially useful in the heating of food products, such as milk and 

meat, for sterilization, cooking or other pur 
E. It has wide application, however, to eating processes wherein a uniform rate of 
heating is desirable. This method of heating 
is to be distinguished from the usual method 

25 

3. 

85 terior of the body and must be transmitted 
by conduction into the interior portions. 
Such methods require a longer heating period 
and furthermore, the outer portions of the 

40 body are subjected to the maximum tempera 
interior portions, which is of especial disad 
vantage where the heating period is quite 
critical and must be closely controlled. 

For a more complete understanding of my 
is invention reference should be had to the ac 

companying drawing in which Fig. 1 is a view 
showing in simplified partially diagrammatic 
form apparatus for applying high frequency 
current to the heating plates in accordance 

st with my invention, while Fig.2 is a diagram 

. . a a wer 

body to be heated is placed between spaced 

of heating in which heat is applied to the ex 

ture for a greater length of time than the 

matic, representation of heating apparatus embodying my invention. 
Referring to the drawing, in Fig. 1 I have 

shown a typical heating system comprising 
spaced electrodes, shown as plates. 10 and 1155 
between which the material to be heated is 
placed, and a source of high frequency sup 
ply, shown as a three element electron dis 
charge device or tube 12. The plates 10 and 
11 are mounted on suitable electrically insul 60 
lating supports (not shown). The material 
to be heated is placed between the plates in 
spaced or electrically insulated relation with 
them, for example in a suitable container 13 
made of an electrically insulating material, 65 
such as glass. 

It will be understood that the electron dis 
charge device 12 operates in a manner similar 
to a high frequency shortwave tube oscillator, 
such as used in radio transmission, and pro-0 
duces current of similar high frequencies, on 
the order of twenty to fifty million cycles per 
second. In the particular system shown the 
plates 10 and 11 are connected respectively 
to the grid 14 and the anode or plate 15 of 
the discharge device, suitable inductances 16 
and 16a being included in the respective con 
nections so as to form a resonant high fre 
uency oscillation circuit. At these very high 
requencies the inductance in the conductors 
themselves may be sufficient to produce this 
desired resonant condition in which case no 
auxiliary inductance would be provided. 
The filamentary cathode 17 of the dis 

charge device is heated from a suitable source 
of alternating current which is connected to 
the cathode through a suitable transformer 
18. Radio frequency coils 19 and 20 are in 
cluded in the sides respectively of the cath 
ode circuit. A tap 21 on the secondary of the 
transformer 18 leads through a grid leak re 
sistance 22 and capacity 23 connected in par 
allel with each other, and through a choke 
coil 24 to the grid 14. A suitable source of 
electrical supply, for example a direct cur 
rent source of 500 volts or more, is connect 
ed to the tap 21 and the plate 15, a radio fre 
quency choke coil 25 being included in the 
connection with the plate. The positive side 100 

s 
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well sawr is 
  



of the supply source is connected to the plate 
and the negative side to tap 21. 

It will be understood that the frequency 
generated in the oscillation circuit including 
the two plates may be varied by changing 
the constants of the circuit, for example by 
varying the distance between the two plates 
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10 and 11. This adjustment will depend 
upon the rate of heating desired. The fre: 
quency used will depend upon the material 
to be heated. This method of heating is 
particularly useful in the uniform heating of 
articles which can not be heated by passing 
a current directly through them because of 
electrolytic action occurring at the elec 
trodes. It also may be used in efficiently 
heating articles whose resistance is too high 
to be heated by the high frequency electro 
magnetic induction system in which the ar 
ticles are placed inside of an electrical coil. 
It is very effective in the heating of various 
liquids, and materials containing moisture, 
such as articles of food including meats, 
vegetables, eggs, milk, etc., when for some 
reason it is undesirable to apply heat ex 
ternally as from an hot oil bath or an oven. 
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It may also be used in drying laundry. . 
In the use of the heating apparatus for 

some materials I have found that the elec 
trode of each pair which is nearer the source of high frequency supply apparently has the 
greater heating effect, the portion of the mas 
terial adjacent this electrode being heated 
more rapidly than the remaining portions. 
In the arrangement shown, the material ad 
jacent the plate 10 is heated most rapidly. 
One explanation of this is the distortion of 
the electrostatic field due to the difference in 
the lengths of the conductors leading from 
the two plates to the source of supply. The 
plate 10 being nearer the source of high fre 
EY PE y constituted by the discharge 

device 12 

the lead to the other plate must pass the first 
R and distorts the field due to its prox 
limity. ". . . . . . . . 
As shown in Fig. 2, I provide in accordance 

with one form of my invention a plurality of 
pairs of plates 26 to 29 inclusive which are 
mounted preferably in equally spaced rela , tion and with corresponding plates in align 

55 

ment, together with suitable conveying 
means, such as a continuous conveyor 30 
passing successively between the pairs of 
plates. The sources of high frequency sup 
ply 31 to 84 inclusive for the respective pairs 
of plates are placed on alternate opposite 

60 
sides of the conveyor. It will be understood 
that the sources 31 and 34 are suitable sources 
of high frequency current, such as shown in Fig.1, there being a separate source con. 
nected to each pair of plates. The material 
to be heated is passed on the conveyor in 
the containers 18 successively between the 65 

has the shorter lead and conse 
quently gives the greater heating effect since 

pairs of plates and consequently, the material 
in each container is subjected alternately on 
Ei sides to the higher rate of heating 

as a result the material is heated uni 
formly throughout. It will be understood 
that the number of pairs of heating plates 
may be varied as desired to give the desired 
temperature and rate of heating. 
While I have shown a particular embodi 

ment of my invention, it will be understood, 
of course, that I do not wish to be limited 
thereto since many modifications may be 
made, and I, therefore, contemplate by the 
appended claims to cover any such modifica 
tions as fall within the true spirit and scope 
of my invention. 
What I claim as new and desire to protect 

by Letters Patent of the United States is: 
1. Electric heating apparatus comprising a 

plurality of pairs of electrodes, a separate 
source of high frequency supply for each of 
said pairs of electrodes, one of the electrodes 
of each pair giving a greater heating effect 
than the other, and means for passing the material to be heated between said pairs of 
electrodes in succession in such manner that 
different portions of said material are adja 
cent the electrode giving the greater heating 
effect whereby said materialis heated uni formly. 

2. Electric heating apparatus comprising a 
plurality of pairs of electrodes, a separate 
source of high frequency current supply for 
each of said pairs of electrodes, the electrodes 
of each pair being respectively closely and 
remotely situated with respect to their sup 
ply source, and means for passing the mate 
said pairs in succession in such manner that a 
given portion of the material is alternately 
adjacent said closely and remotely situated 
electrodes, 

3. Electric heating E. comprising a 
plurality of pairs of electrodes, means for 
passing the material to be heated between the 
electrodes of said pairs in succession, a source 
of high frequency current for each of said 
pairs of electrodes, said sources being ar 
ranged on opposite sides of the path of travel 
of said material in such a manner that each of 
said sources is respectively closely and re 
motely situated with respect to its electrodes whereby a predetermined portion of said ma 
terial passes adjacent the electrodes giving 
different rates of heating. 

In witness whereof I have hereunto set my 
hand this 18th day of November,1930. 

ELMER. D. McARTHUR. 
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