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ABSTRACT 0F THE DISCLOSURE 
Cooking Iapparatus of the type utilizing electromag 

netic energy wherein a single source of energy is pro 
vided, which energy is coupled to the oven ca'vity, in 
part, unaltered and, in part, converted to energy at a 
higher frequency for the purpose of surface browning 
of certain foodstuffs. 

BACKGROUND OF THE INVENTION 

This invention relates, in general, to cooking ap 
paratus and, more particularly, to the type of apparatus 
which utilizes electromagnetic energy. 

Heretofore, cooking with electromagnetic energy has 
not met with wholehearted acceptance. Whil'e this method 
is exceedingly fast, it does not produce the desired sur 
face browning of foodstuffs which serves the dual pur 
pose of sealing in the juices and creating an appetizing 
appearance.v 
One solution to the problem is to provide at least 

t-wo energy sources, one operating at a frequency suitable 
for deep penetration of the foodstuff and the other op 
erating at a higher frequency for shallow penetration. The 
obvious disadvantage of such an arrangement is the pro 
hibitive cost of using two energy sources and associated 
controls. ` 

Another solution to the problem is to provide a con 
ventional oven heater element to Ibe operated in con 
junction with the primary cooking source, therefore, the 
electromagnetic energy. While this solution is satisfactory 
from the standpoint of solving the surface browning prob 
lem, it adds; time to the overall cooking operation over 
that of cooking ̀ with only electromagnetic energy and is, 
therefore, objectionable. 

Accordingly, it is the general object of this invention to 
provide new and improved cooking apparatus of the 
type utilizing electromagnetic energy. " 

It is a more particular object of this invention to 
provide new and improved apparatus of the type em 
ploying electromagnetic energy in which such energy 
produces both deep and shallow cooking of foodstuffs. 

Another object of this invention is to provide new 
and improved cooking apparatus having a single source 
for generating electromagnetic energy at one frequency 
and means cooperating therewith for altering at least 
some of energy emanating from the source to produce 
energy at a second frequency. 

SUMMARY 

Briefly, the above-cited objects are accomplished by 
providing, in cooking apparatus having a source of 
electromagnetic energy, a harmonic generator utilizing 
a material having a planar anisotropy, which material is 
disposed in a magnetic field. Some of the energy is ex 
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posed to the generator for producing energy at a higher 
frequency than the fundamental frequency emitted from 
this source. Some of the energy at the fundamental fre 
quency is coupled to the cooking cavity unaltered so that 
energy at both- the fundamental and the harmonic fre 
quencies is coupled to the cavity along different wave 
guide sections. 

Further objects and advantages of the present inven 
tion will become more apparent in view of the following 
detailed description and drawing forming a part thereof. 

DESCRIPTION OF THE DRAWING 

The figure is a schematic representation of the inven 
tion, including an oven cavity. 

Referring to the drawing, reference character 10 desig 
nates an oven cavity suitable for supporting foodstuff 
to 'be cooked. A container 11 is located within the «oven 
for holding foodstuff 12 which is to be heated. An open 
ing 13 in the cavity 10 provides access to the interior 
thereof through a suitable closure member of door 14. 
A magnetron 16 provides electromagnetic energy to be 

coupled to the oven cavity 10 by a plurality of lwave 
guide sections 17 and 18. The magnetron 16 comprises 
a plurality of anode vanes 19 and a control cathode 21. 
Energy emitted from the magnetron 16 at a typical 'fre 
quency of 2450 mc. is coupled to the cavity 13, un 
altered through the waveguide section 17. 
A harmonic generator 22 (shown in block form) 

operatively associated with the waveguide section 18 
serves to convert the energy transmitted to the oven 
cavity 10 through the waveguide section 18. This con 
version is such as to produce energy at a frequency of 
4900 mc. The effect of providing, simultaneously, energy 
at the specified frequencies is to produce shallow as well 
as deep cooking of foodstuffs utilizing a single energy 
source. Such :a generator, as disclosed in the Feb. 2, 1962 
edition of Electronics, at pages 58-59, basically com 
prises a crystalline structure having planar anisotropy 
which structure is disposed in a D.C. magnetic field. The 
crystalline material is also disposed intermediate a 
screen and a tapered transition, the tapered transition 
acting as a short to _reflect fundamental power back to 
ward the energy source and the screen serving to reflect 
the second harmonic power in the direction of the cavity. 
It is intended to incorporate, in this specification by the 
above reference, the teachings disclosed therein. 

Since it may be desirable to couple all of the energy 
from the source 16 to the oven cavity 10, a lbaffle 23 is 
provided which may be used to selectively close the en 
trance to the cavity section 18. 

Since numerous changes may be made in the described 
apparatus and different embodiments of the invention 
may be made without departing from the spirit thereof, it 
is intended that all matter contained in the foregoing 
descriptive and shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 

I claim as my invention: 
1. Cooking apparatus comprising: 
:a source of electromagnetic energy capable of pro 

ducing energy at a first frequency, 
a cavity in Iwhich foodstuffs is exposed to said energy, 
means for coupling energy from the source to said 

cavity, 
said coupling means including means for converting 
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at least a portion of said ñrst frequency energy to a 
second frequency. , 

2. Cooking apparatus comprising: 
a cavity in which foodstuffs can be exposed to electro 

magnetic energy, 
means for generating electromagnetic energy at a ñrst 

frequency for deep cooking of said foodstulfs, 
means for converting at least a portion of said ñrst 

frequency energy to electromagnetic energy :at a 
second frequency for surface browning of said food 
stuff. 

3. Structure as specified in claim 2 wherein, said con 
verting means comprises material having planar anisot 
ropy and disposed in a magnetic field. 

4. Structure as specified in claim 1, wherein sa'id 
coupling means comprises a pair of waveguide sections 
one of which passes energy at said first frequency and 
the other of which passes energy at said second frequency. 

4 
5. Structure as specified in claim 4, including means 

for blocking passage of energy tosaid cavity through 
said waveguide section passing energy at said second 
frequency. 
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