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(C. 99-21) 6 Claims, 

My present invention relates to the treatment 
of foodstuffs, and more particularly to the cook 
ing thereof through the use of electromagnetic 
energy. 
Such energy has been used before for this pur 

pose, but the frequencies employed have been 
relatively low, for example, not over 50 mega 
cycles. I have found that at frequencies of this 
Order of magnitude, the energy necessarily ex 
pended in order to generate sufficient heat to 
satisfactorily cook the foodstuff is much too high 
to permit the practical use of the process. I 
have further found, however, that this disadvan 
tage may be eliminated by employing wave 
lengths falling in the microwave region of the 
electromagnetic spectrum, for example, wave 
lengths of the Order of 10 centimeters Or less. 
By so doing, the wave length of the energy be 
comes comparable to the average dimension of 
the foodstuff to be cooked, and as a result, the 
heat generated in the foodstuff becomes intense, 
the energy expended becomes a minimum, and 
the entire process becomes efficient and com 
mercially feasible. 

It is, therefore, one of the objects of my present 
invention to provide an efficient method of em 
ploying electromagnetic energy for the cooking 
of foodstuffs. 

In the accompanying specification I shall de 
scribe, and in the annexed drawing show, an 
illustrative embodiment of the method and means 
for treating foodstuff of my present invention. 
It is, however, to be clearly understood that I 
do not wish to be limited to the details herein 
shown and described for purposes of illustration 
only, inasmuch as changes therein may be made 
without the exercise of invention and within the 
true spirit and scope of the claims hereto ap 
pended. 
In said drawing, the single figure is a sche 

matic arrangement of apparatus which may be 
utilized to carry out the method of my present 
invention. 

Referring now more in detail to the aforesaid 
illustrative embodiment of my present invention, 
with particular reference to the drawing illus 
trating the same, the numerals O and gen 
erally designate electron-discharge devices of the 
magnetron type, each including, for example, an 
evacuated envelope 2, made of highly conduc 
tive material, such as copper, and provided with 
a plurality of inwardly-directed, radially-dis 
posed anode vanes 3. The arrangement is such 
that each pair of adjacent anode vanes 3 forms, 
together with that portion of the envelope 2 
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lying therebetween, a cavity, resonator whose 
natural resonant frequency is, as is well known 
to those skilled in the art, a function of the 
geometry of the physical elements making up 
the same. For the purposes of my present in 
vention it is desirable that the dimensions of 
each such cavity resonator be such that the wave 
length of the electrical oscillations adapted to be 
generated therein is comparable to the average 
dimension of the foodstuff to be cooked, for ex 
ample, of the order of 10 centimeters or less. 

Centrally located in each envelope 2 is a highly 
electron-emissive cathode member 4, for ex 
ample, of the well-known alkaline-earth metal 
oxide type, said cathode member being provided 
with conventional means (not shown) for rais 
ing the temperature thereof to a level sufficient 
for thermionic emission. 
Each electron-discharge device O is completed 

by magnetic means (not shown) for establishing 
a magnetic field in a direction transversely of 
the electron path between the cathode and anode 
members thereof. 
The conductive envelopes 2 of the electron 

discharge devices O and are connected, re 
Spectively, by conductors 5 and 6, to the op 
posite terminals of the secondary winding 7 
of a transformer 8, the primary winding 9 of 
Said transformer being connected to a source of 
raW. A.-C., for example, the conventional 60 
cycle power lines. The cathodes 4 of said elec 
tron-discharge devices O and i? are tied to 
gether by conductors 20 and 2, which are, in 
turn, connected, by a conductor 22, to a center 
tap on the secondary winding 7 of the trans 
former 8. 
Thus, the electron-discharge devices O and 

are connected for push-pull operation, whereby 
said devices alternately deliver hyper-frequency 
energy to a common, hollow wave guide 23 
through coaxial transmission lines 24 and 25 
which are coupled to their respective oscillators, 
for example, by loops 26 and 27. 
Adjacent the outlet end of the wave guide 23 

I provide an appropriate, transversely-moving 
conveyor System 28 for carrying the foodstuff 
to be cooked into a region where it will be ex 
posed to the energy emanating from said wave 
guide, the speed at which said conveyor system 
is operated being determined by the nature of 
the particular foodstuff to be cooked, and the 
time required for cooking the same. 
With the System described, I have found that: 

an egg may be rendered hardboiled with the ex 
penditure of 2 kW.-sec. This compares with an 
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expenditure of 36 kw.-sec. to conventionally cook 
the same. I have also found that with my system 
a potato requires the expenditure of about 240 
kw.-sec., which compares with 72,000 kW.-Sec, 
necessary to bake the same in an electric Oven. 
These examples are, it is to be clearly understood, 
merely illustrative. I have observed similar re 
sults with other foodstuffs. In each instance, 
where the wave length of the energy is of the 
order of the average dimension of the foodstuff 
to be cooked, the process is very efficient, requir 
ing the expenditure of a minimum amount of 
energy for a minimum amount of time. 
This completes the description of the aforesaid 

illustrative embodiment of my present invention, 
It will be noted from all of the foregoing that 
my process is simple and easily practiced; it is 
economical; and it requires relatively simple and 
inexpensive equipment. 
Other objects and advantages of my present in 

vention will readily occur to those skilled in the 
art to which the same relates. 
What is claimed is: 
1. In the method of treating foodstuffs, those 

steps which include: generating electromagnetic 2 
WaWe energy of a WaVelength falling in the micro 
wave region of the electromagnetic spectrum; 
concentrating and guiding said wave energy with 
in a restricted region of space and exposing the 
foodstuff to be treated to the energy so generated 
for a period of time sufficient to cook the same to 
a predetermined degree. 

2. In the method of treating foodstuffs, those 
steps which include: generating electromagnetic 
Wave energy of a Wavelength falling in the micro 
Wave region of the electromagnetic spectrum; 
concentrating and guiding said energy within a 
restricted region of space; and conveying the 
foodstuff to be treated through said region of 
Space at Such a rate of speed as to expose the same 
to said energy for an interval of time sufficient to 
Cook the same to a predetermined degree. 

3. In the method of treating foodstuffs, those 
steps which include: generating electromagnetic 
wave energy of a wavelength falling in the micro 
Wave region of the electromagnetic spectrum; 
concentrating and guiding said energy within a 
restricted region of space to establish an electro 
magnetic field therein; exposing the foodstuff to 
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4. 
be treated to said field for a period of time suf 
ficient to Cook the same to a predetermined de 
gree; and moving said foodstuff relative to said 
field while said foodstuff is so exposed. 

4. In the method of treating foodstuffs, those 
steps which include: generating electromagnetic 
wave energy of a wave length of substantially ten 
centimeters; concentrating and guiding said wave 
energy within a restricted region of Space and ex 
posing the foodstuff to be treated to the energy so 
generated for a period of time sufficient to cook 
the same to a predetermined degree. 

5. In the method of treating foodstuffs, those 
steps which include: generating electromagnetic 
wave energy of a wave length of substantially ten 
centimeters; concentrating and guiding said en 
ergy within a restricted region of space; and con 
veying the foodstuff to be treated through said 
region of Space at such a rate of speed as to ex 
pose the Same to said energy for an interval of 
time sufficient to cook the same to a predeter 
mined degree. 

6. In the method of treating foodstuffs, those 
steps which include: generating electromagnetic 
Wave energy of a wave length of substantially ten 
centimeters; concentrating and guiding said en 
ergy within a restricted region of space to estab 
lish an electromagnetic field, therein; exposing 
the foodstuff to be treated to said field for a period 
of time Sufficient to cook the same to a predeter 
mined degree; and moving said foodstuff relative 
to said field while said foodstuff is so exposed. 
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