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5 Claims. (Cl. 219—10.55) 

The present invention relates to an arrangement in 
microwave stoves in which a heating cavity is energized 
by means of a magnetron via a wave guide connection 
terminating in an opening in one of the walls of the cavity. 

In order to function properly, a microwave stove utiliz 
ing a magnetron as the energy source requires on the 
one hand that the magnetron be loaded such that it op 
erates within a favourable working range, and on the 
other hand that the energy distribution within the stove 
cavity be uniform. In order to satisfy the last require 
ment, it is known to arrange within the cavity a periodi 
cally movable body, a .so-called stirrer, which in?uences 
the ?eld pattern within the cavity. The stirrer may, for 
example, consist of one or more re?ecting disks arranged 
near to the energy feed opening and ?xed in an inclined 
position to a shaft so that upon rotation of the shaft the 
said disks are brought successively to a position oppo 
site the energy feed opening. Such a stirrer functions on 
the one hand to periodically change the resonance fre 
quency of the cavity, and on the other hand to re?ect 
the energy coming through the energy feed opening in 
different directions within the cavity, which functions 
both have the effect of making the energy distribution 
within the cavity more uniform. 
An object of the invention is to produce a more uni 

form energy distribution in a microwave stove of the 
kind described than has hitherto been possible by means 
of commonly used stirrers, which is in principle achieved 
in that the magnetron is in?uenced by means of a re 
?ected wave such that it periodically changes its fre 
quency. 

It is known that a re?ected wave which returns to a 
magnetron in a certain phase position may be favourable 
in that it increases the output power of the magnetron. 
The phase of the re?ected wave at which this effect is 
maximum is called the sink phase and the corresponding 
range in the magnetron loading diagram is called the sink 
range. When operating the system so that the phase of 
the re?ected wave corresponds to operation in the sink 
range, however, another phenomena also appears which 
has not previously been utilized, namely the phenomena 
that relatively small changes in the phase of the re?ected 

’ wave give rise to appreciable frequency variations of the 
magnetron. The invention is based upon the idea that it 
would be possible, when using a magnetron as the en 
ergy feed source in a microwave stove, to use these fre 
quency variations for achieving a further improvement 
in the energy distribution in the cavity. The invention 
proposes for this purpose to arrange a reactive matching 
element in the wave guide connection between the mag 
netron and the stove cavity, which cooperates with a suc 
ceeding periodically variable reactance, for example, a 
stirrer in the shape of one or more inclined re?ecting 
.disks situated opposite the energy feed opening in the 
cavity. The reactive matching element is adjusted in rela 
tion to the said periodically variable reactan'ce such that 
the re?ected wave from the matching element in the di— 
rection towards the magnetron, in combination with the 
re?ected wave coming from the variable reactance, gives 
rise to a resulting wave in direction towards the magne 
tron which causes the magnetron to work substantially 
in the sink range over the whole variation range of the 
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variable reactance. In this way it is ensured not only 
that the magnetron will have an appreciable frequency 
variation resulting in an even energy distribution in the 
cavity, but also that the magnetron will always operate 
with high output power. 
The invention will now be described more fully in 

connection with the accompanying drawing, in which: 
FIG. 1a shows a schematic diagram of an arrange 

ment according to the invention, 
FIG. 1b shows the ?eld variations in a section of the 

wave guide in the device according to FIG. 1a (standing 
wave) and 

FIG. 2 shows a loading diagram for the magnetron 
included in the device according to FIG. 1a. 

In FIG. 1, reference numeral 1 designates a magnetron 
which is connected through a wave guide 2 to the heating 
cavity 3 of a microwave stove. In the wave guide is sit 
uated a reactive matching element in the shape of a pin 4 
projecting into the wave guide. The pin is displaceable 
in the length direction of the Wave guide by being ar 
ranged in a longitudinal slot in the side wall of the Wave 
guide. A stirrer in the shape of a rotatable wheel 5 with 
inclined wings is situated near the energy feed opening 
in the cavity. 
Due to re?ections on the one hand .at the reactive ele— 

ment 4, and on the other hand at the stirrer 5, a resulting 
re?ected wave in the direction towards the magnetron 
is produced which gives rise to a standing wave, for ex 
ample, as shown in FIG. 1b. The re?ected wave in?uences 
the magnetron so that its working point will be dependent 
both upon the phase and the magnitude of the re?ected 
wave. The magnitude of the re?ected wave is commonly 
speci?ed by the standing wave ratio, which is the rela 
tion between the maximum and minimum ?eld of the 
standing wave, i.e. the relation vnmm/vnnn in FIG. 1b. 
The phase of the re?ected wave is commonly determined 
by measuring the distance between the minimum of the 
standing wave and a reference plane A—-A in the magne 
tron, i.e. the distance d in FIG. 1b expressed in fractions 
of the wave length of the working frequency. v 
The loading diagram for a magnetron is shown in FIG. 

2 and illustrates how the magnetron will respond to differ 
ent loads resulting in different re?ected waves. The input 
variables in FIG. 2 are on the one hand the said standing 
wave ratio and on the other hand the distance between 
the minimum of the standing wave and the reference 
plane. Loci of points having the same standing wave ratio 
in FIG. 2 form concentric circles, while loci of points 
having the same value of the said distance d form radial 
lines emanating from the centre of the circle diagram. 
The output magnitudes are the power and frequency of 
the magnetron. Loci of points having the same out-put 
power form curves drawn in full lines and designated P, 
while loci of points having the same frequency form 
curves drawn in dotted lines and designated A)‘. A)‘ is the 
deviation in frequency from the given working frequency. 

If the magnetron operates without a re?ected wave, 
that is in exactly matched condition, the working point 
will be the centre point of the circle diagram in FIG. 2. 
Its frequency is then equal to the working frequency of 
the magnetron and the output power is, in the example 
shown, equal to 2 kilowatts. If there is a mismatch in the 
feeding connection or at the load so that a re?ected wave 
is produced, this mismatch can, according to the diagram, 
in?uence the magnetron in different ways dependent upon 
the phase position in which the re?ected wave arrives. 
Thus if the re?ected wave has such a phase position that 
the standing wave has its minimum at a distance which in 
FIG. 2 is designated sink, in the example shown equal to 
about 0.41 A, where A is the wave length corresponding 
to the Working frequency, the output power will, accord 
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ing to the diagram, increase with increasing value of the 
standing wave ratio, i.e. with increased re?ected wave. 
On the other hand, if the phase position of the re?ected 
wave is such that the standing Wave has its minimum at, 
in the example shown, approximately 0.16 A, which is 
called antisink, the output power will instead decrease 
with increasing value of the standing wave ratio. In order 
to achieve a high output power from the magnetron it is 
required that the magnetron operate within the sink range 
and not in the antisink range. 
From the diagram it is furthermore evident that the fre 

quency curves in the sink range are closer to each other 
than in the antisink range. This means that a small varia 
tion in the phase position of the re?ected wave in the sink 
range will give rise to a relatively great frequency varia 
tion of the magnetron. 

According to the invention, this is utilized so that, by 
means of the matching element 4 in combination with the 
stirrer 5, it is ensured that the magnetron operates sub 
stantially within the sink range at all positions of the stir 
rer 5. During operation, the stirrer will then produce the 
small variations in the phase position of the re?ected 
wave which are required for achieving the frequency varia 
tion of the magnetron and thereby a more uniform energy 
distribution in the stove. The matching element 4 is ad 
justed during variation of the reactance 5 such that the 
working points of the magnetron at the different positions 
of the reactance 5 will fall within a range lying near to 
the line designated sink in FIG. 2. Experiments have 
shown that a change of the useful load within the stove 
will influence the working point of the magnetron only 
to a small degree, and that the described favourable work 
ing condition is maintained with loads of the most di?‘er 
ent kinds. 
What is claimed is: 
1. A microwave oven comprising a wall structure de 

?ning a heating cavity, an opening in one wall of said 
cavity for supplying microwave energy thereto, a magne 
tron, a waveguide interconnecting said magnetron with 
said wall opening, a reactive matching element positioned 
within said waveguide between the magnetron and the 
wall opening, and a ?eld stirrer rotatably mounted in said 
cavity in front of and close to said wall opening so as to 
re?ect a portion of the microwave energy radiated from 
said opening back towards said magnetron, the re?ected 
wave varying as a function of the movement of the stirrer, 
said reactive element being located within said waveguide 
and dimensioned relative to said stirrer so that the re 
?ected waves from said matching element and stirrer pro 
duce a resultant wave in the direction towards the mag 
netron having a given phase variation that corresponds to 
operation of the magnetron in the sink region of its char 
acteristic diagram, said phase variation producing a sub 
stantial variation in the magnetron frequency thereby to 
improve the ?eld distribution within .said heating cavity. 

2. An oven as described in claim 1 wherein said reac 
tive matching element com-prises a metal member that is 
adjustable in the length direction of the waveguide. 
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3. A microwave oven comprising a wall structure de 

?ning a heating cavity, one wall of said cavity having an 
opening therein for supplying microwave energy to said 
cavity, a magnetron, a waveguide interconnecting said 
magnetron with said wall opening, a reactive matching 
element positioned within said waveguide between the 
magnetron and the wall opening, and variable reactance 
means comprising a ?eld stirrer rotatably mounted in said 
cavity adjacent to said wall opening and interposed be 
tween said opening and the cavity heating load, said stir 
rer being arranged to re?ect a portion of the radiated mi 
crowave energy back towards said magnetron to produce 
a re?ected wave exhibiting a given phase variation which 
is a function of the position of said stirrer, the position of 
said matching element within the waveguide and the di 
mensions thereof being chosen relative to said stirrer so 
that the re?ected waves from said matching element and 
stirrer produce a resultant wave in said waveguide having 
a given phase variation, said given phase variation of the 
resultant wave corresponding to operation of the magne 
tron in its sink region whereby a substantial variation in 
the magnetron frequency is produced as a function of the 
variable reactance of said stirrer. 

4. An oven as described in claim 3 wherein said reac 
tive matching element comprises a metal pin movably 
mounted in a longitudinal .slot in one side wall of the 
waveguide. 

5. A microwave oven comprising a wall structure de 
?ning a heating cavity, one wall of said cavity having an 
opening therein for supplying microwave energy to said 
cavity, a magnetron, a waveguide interconnecting said 
magnetron with said wall opening, and means for mis 
matching said magnetron and waveguide to produce a 
periodically varying re?ected wave in which the phase of 
the re?ected wave corresponds to operation of the magne 
tron in its sink region over the whole variation range of 
said re?ected wave, said mismatching means comprising 
a rotatable ?eld stirrer mounted entirely within said cav 
ity and opposite said wall opening so as to re?ect a por 
tion of the radiated energy back towards said magnetron 
to produce a re?ected wave in the waveguide which varies 
in accordance with the displacement of the stirrer, and an 
adjustable reactive matching element positioned in said 
waveguide relative to said stirrer and dimensioned rela 
tive thereto so as to cooperate with said stirrer to produce 
said periodically varying wave. 
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