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(57) ABSTRACT 
Impedance varying apparatus for use with a micro 
wave oven operating at a predetermined microwave 
frequency includes metal wall structure defining a 
cooking cavity, inner and outer coaxial conductor sec 
tions coupled to the heating cavity, and a shorting 
conductor interconnecting the inner and outer sec 
tions and movable axially thereof between first and 
second positions for respectively producing an effec 
tive open circuit and an effective short circuit across 
the inner and outer conductor sections at the heating 
cavity. An alternative embodiment includes inner, 
outer and intermediate coaxial cylindrical conductor 
sections overlapping one another, the inner and outer 
conductor sections being coupled to the heating cav 
ity, the intermediate conductor being insulated from 
the inner conductor section and electrically connected 
to the outer conductor section at the outer end 
thereof, and a conductive member disposed within the 
intermediate conductor section and insulated there 
from and movable axially with respect thereto. Three 
different forms of cooperation between the inner con 
ductor section and the conductive member are dis 
closed. 

15 Claims, 4 Drawing Figures 
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1. 

MPEDANCE WARYING DEVICE FOR 
MICROWAVE OVEN 

BACKGROUND OF THE INVENTION 
This invention relates to microwave ovens and to 

transmission means for varying the distribution of mi 
crowave energy in the heating cavity of the microwave 
oven. More particularly, the present invention relates 
to variable impedance means coupled to the oven cav 
ity for varying the electric field distribution in the heat 
ing cavity. 

In cooking food with a microwave oven, microwave 
energy is radiated into the heating cavity for establish 
ing therein a predetermined electromagnetic field pat 
tern. Typically, this field pattern will have regions of 
high impedance and regions of low impedance therein. 
Similarly, different types of foods to be cooked in the 
heating cavity have different impedances. Accordingly, 
a recurrent problem of microwave cooking is effective 
matching of the impedance of the food load to the im 
pedance of the electromagnetic field pattern in the 
heating cavity. 

Previously attempted solutions to this problem have 
included rotating food supports for moving the food 
load through a number of different regions of the elec 
tromagnetic wave pattern, mode stirrers for periodi 
cally changing the electromagnetic wave pattern, and 
the like. 

SUMMARY OF THE INVENTION 

The present invention relates to means for varying 
the electric field distribution in the heating cavity by 
movement of a mechanism outside the heating cavity 
rather than inside the heating cavity. 

It is the general object of the present invention to 
provide apparatus for varying the electric field distribu 
tion in the heating cavity by varying the impedance at 
the heating cavity of a coaxial transmission line. More 
particularly, it is an object of this invention to provide 
adjustable means for varying the impedance of the 
transmission line at the heating cavity between an ef 
fective short circuit and an effective open circuit. 

It is an important object of this invention to provide 
in a microwave oven for heating a body with micro 
wave energy of a predetermined wavelength, the com 
bination comprising metal wall structure defining a 
heating cavity for receiving therein the associated body 
to be heated, source means for transmitting microwave 
energy of the predetermined wavelength into the heat 
ing cavity, a coaxial transmission line section coupled 
to the heating cavity, and a conductive member dis 
posed in the coaxial transmission line section and mov 
able with respect thereto between first and second posi 
tions, the conductive member in the first position 
thereof producing across the coaxial transmission line 
section at the heating cavity an effective electrical open 
circuit, the conductive member in the second position 
thereof producing across the coaxial transmission line 
section at the heating cavity an effective electrical 
short circuit, whereby the impedance of the coaxial 
transmission line section and thereby the field distribu 
tion in the heating cavity may selectively be varied. 
Another object of this invention is to provide in an 

electronic oven a combination of the type set forth, 
wherein the coaxial transmission line section includes 
a hollow outer conductor section having one end 
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2 
thereof connected to the wall structure, an inner con 
ductor section disposed within the outer conductor sec 
tion coaxially therewith and spaced therefrom, and a 
conductive member connected to each of the inner and 
outer conductor sections for forming a short circuit 
therebetween and movable axially thereof between the 
first and second position. 
Another object of this invention is to provide in a mi 

crowave oven a combination of the type set forth, 
which includes impedance means disposed in the coax 
ial transmission line section for providing a series reso 
nant circuit between the inner and outer conductors 
thereof, and a conductive member disposed in the co 
axial transmission line section and movable with re 
spect thereto between first and second positions for 
varying the resonant frequency of the series resonant 
circuit. 

Still another object of this invention is to provide in 
a microwave oven a combination of the type set forth 
wherein the coaxial transmission line section includes 
a hollow outer conductor section having one end 
thereof connected to the wall structure, an inner con 
ductor section disposed within the outer conductor sec 
tion coaxially therewith and insulated therefrom and 
extending from the one end thereof to a point out 
wardly beyond the other end thereof, a hollow interme 
diate conductor section disposed between the inner 
and outer conductor sections coaxially therewith and 
insulated from said inner conductor section and ex 
tending from a point intermediate the ends of the outer 
conductor section to a point outwardly beyond the 
outer end of the inner conductor section, conductive 
means electrically interconnecting the intermediate 
and outer conductor sections and closing the space 
therebetween adjacent to the other end of the outer 
conductor section, and a cylindrical conductive mem 
ber disposed within the intermediate conductor section 
coaxially therewith and insulated therefrom and mov 
able between the first and second positions with respect 
to the inner conductor section. 

Further features of the invention pertain to the par 
ticular parts of the impedance varying apparatus 
whereby the above-outlined and additional operating 
features thereof are attained. 
The invention, both as to its organization and method 

of operation, together with further objects and advan 
tages thereof, will best be understood by reference to 
the following specification taken in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a top plan view of an oven cavity diagram 

matically illustrating the electric field distribution 
therein and illustrating in partial section an impedance 
varying apparatus constructed in accordance with and 
embodying the features of a first embodiment of the 
present invention. 
FIG. 2 is a fragmentary view in vertical section of a 

portion of an oven heating cavity and a coaxial trans 
mission line coupled thereto including impedance vary 
ing apparatus constructed in accordance with and em 
bodying the features of a second embodiment of the 
present invention; 

FIG. 3 is an enlarged view similar to FIG. 2, showing 
an impedance varying apparatus constructed in accor 
dance with and embodying the features of a third em 
bodiment of the present invention; and 
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FIG. 4 is a view similar to FIG.3 and illustrating an 
impedance varying, apparatus constructed in accor 
dance with and embodying the features of a fourth em 
bodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now in particular to FIG. 1 of the drawings, 
there is illustrated a portion of an oven liner, generally 
designated by the numeral 10, of a microwave oven, 
the oven liner 10 being substantially in the shape of a 
rectangular parallelepiped and including a top wall 11 
(FIG. 2) a rear wall 12, a bottom wall 17 (FIG. 2) and 
a pair of opposed side walls 13 and 14 cooperating to 
define a heating cavity, generally designated by the nu 
meral 15, the front of the heating cavity 15 typically 
being closed by an oven door which in the closed posi 
tion thereof forms a front wall 16 in a well known man 
ner. Microvewave energy of a predetermined wave 
length is generated in a microwave generator which is 
preferably in the form of a magnetron tube (not shown) 
and is transmitted by a suitable transmission line 18 to 
the heating cavity 15 and is radiated thereinto by 
means of an antenna 19 for establishing therein a pre 
determined electromagnetic wave pattern. All or a por 
tion of such a transmission line may typically be in the 
form of a coaxial transmission line as is well known in 
the art. 

It is an important feature of the present invention to 
provide an impedance varying apparatus, generally 
designated by the numeral 50, which utilizes amovable 
shorting plug. The impedance varying apparatus 50 in 
cludes a hollow cylindrical outer conductor 51 circular 
in transverse cross-section, connected at one end 
thereof to the rear wall 12 of the oven liner 10 at a 
plane A and extending outwardly therefrom, and a cy 
lindrical inner conductor 52 disposed within the outer 
conductor 51 coaxially therewith. The inner conductor 
52 is preferably connected at the inner end thereof to 
a parasitic antenna 53 which projects into the heating 
cavity 15. Electrically interconnecting the inner and 
outer conductors 52 and 51 and closing the space 
therebetween is an annular conductive shorting plug 55 
slidably engageable with the inner and outer conductor 
sections 52 and 51 for axial movement with respect 
thereto. Fixedly secured to the shorting plug 55 and ex 
tending outwardly therefrom is a cylindrical push tube 
59 preferably formed of dielectric material for effect 
ing movement of the shorting plug 55 axially of the 
conductors 51 and 52. 
The probe antenna 53 preferably has a length ap 

proximately equal to M/4 and is spaced a predetermined 
distance D from the oven liner side wall 14, which dis 
tance is determined by the desired effect on the electric 
field in the heating cavity. In FIG. 1, the electric field 
distribution of the electromagnetic wave pattern in the 
heating cavity 15 is illustrated in broken line designated 
by the numeral 60, the direction of the electric field 60 
being in the direction of the arrow 61. When the short 
ing plug 55 is disposed at a plane B spaced from the 
rear wall 12 of the oven liner a distance substantially 
equal to A/4, the probe antenna 53 is open circuited 
and, therefore, has little effect on the electric field dis 
tribution in the heating cavity 15. However, when the 
shorting plug 55 is moved to the plane A, the probe an 
tenna 53 resonates and acts like a short circuit across 
the heating cavity 15, thereby greatly distorting the 
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electric field distribution, this distorted electric field 
distribution being indicated in solid line in FIG. 1 and 
designated by the numeral 65. While variation of the 
electric field distribution is shown in FIG. 1 for pur 
poses of illustration, it should be noted that the mag 
netic field distribution may similarly be distorted by use 
of a loop antenna instead of a probe antenna. 
By use of the impedance varying apparatus 50, any 

parasitic elements within the heating cavity 15 can be 
resonated by external motion of the shorting plug 55 to 
produce the correct impedance across the coaxial con 
ductors 51 and 52 at the plane A. The specific distor 
tion or enhancement of an existing electromagnetic 
field mode or the generation of a new mode which can 
be achieved by use of the apparatus 50 is determined 
by the specific type and location of the parasitic ele 
ment in the heating cavity 15. 
Referring now to FIG. 2 of the drawings, there is il 

lustrated another embodiment of the present invention, 
generally designated by the numeral 20, which com 
prises an arrangement of coaxial conductor sections. 
The impedance varying apparatus 20 includes a hollow 
cylindrical outer conductor 21 circular in transverse 
cross-section, having one end thereof connected to the 
rear wall 12 of the oven liner 10 at a plane A and hav 
ing the other end thereof disposed a predetermined dis 
tance rearwardly of the rear wall 12 at a plane C. Dis 
posed within the outer conductor section 21 coaxially 
therewith and insulated therefrom is a solid cylindrical 
inner conductor section 22 having an inner end sub 
stantially coplanar with the inner end of the outer con 
ductor section 21 and adapted for coupling to an ap 
propriate antenna or other parasitic radiating means, 
the outer end of the inner conductor 22 extending out 
wardly a predetermined distance beyond the outer end 
of the outer conductor section 21 to a plane D. 
Disposed within the outer conductor section 21 and 

in surrounding relationship with the inner conductor 
section 22 coaxially therewith and separated from the 
latter by a cylindrical insulating sleeve 23 is a hollow 
cylindrical intermediate conductor section 24 having 
the inner end thereof disposed intermediate the ends of 
the outer conductor section 21 at a plane B spaced 
from the rear wall 12 of the heating cavity 15 by a dis 
tance approximately equal to one-quarter of the oper 
ating frequency of the microwave oven, which in the 
preferred embodiment of the invention is approxi 
mately 915 MHz. The outer end of the intermediate 
conductor section 24 extends a predetermined distance 
outwardly beyond the outer end of the inner conductor 
section 22. Disposed between and electrically intercon 
necting the outer and intermediate conductor sections 
21 and 24 and accurately positioning these members 
with respect to each other while closing the space 
therebetween is a conductive annular spacer member 
26. 
Disposed within the insulating sleeve 23 and axially 

outwardly of the inner conductor section 22 is a short 
60 

65 

conductive slug 25 preferably having an outer diameter 
substantially equal to the outer diameter of the inner 
conductor section 22. Fixedly secured to the conduc 
tive slug 25 and extending axially...outwardly therefrom 
is a pushrod 29 of insulating material for effecting 
movement of the conductive slug 25 axially with re 
spect to the inner conductor section 22. v 

it will be appreciated that the impedance varying ap 
paratus 20 forms three coaxial transmission line sec 
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tions, viz., a first section A-B having a first impedance 
Z and comprising the portions of the inner and outer 
conductor sections 21 and 22 extending from the plane 
A to the plane B; a second coaxial transmission line 
section B-C having a second impedance Z and com 
prising the portions of the outer and intermediate con 
ductor sections 21 and 24 extending from the plane B 
to the plane C, and a third coaxial transmission line sec 
tion B-D having an impedance Za and comprising the 
portions of the inner and intermediate conductor sec 
tions 22 and 24 extending from the plane B to the plane 
D. Preferably, the coaxial transmission line section 
A-B has a length approximately equal to M/4, the coax 
ial transmission line section B-C has a length less than 
M/4, and the coaxial transmission line section B-D has 
a length greater than M14 but less than M/2, where \ is 
the wavelength of the microwave energy at the operat 
ing frequency of the electronic oven, preferably 915 
MHz. 
The impedance varying apparatus 20 utilizes the 

principle of a series resonant circuit tuned to a resonant 
frequency at the high end of the permitted microwave 
band in which N falls, the resonant frequency in the pre 
ferred embodiment being 940 MHz. at the plane B 
when the parts are in the configuration illustrated in 
FIG. I. The coaxial transmission line section B-C is in 
ductive at the plane B and at the resonant frequency 
and the coaxial transmission line section B-D is capaci 
tive, the inductance and capacitance of the coaxial 
transmission line sections B-C and B-D series resonat 
ing to produce a short circuit between the inner and 
outer conductor sections 21 and 22 at the plane B when 
the conductive slug 25 is in the position illustrated in 
FIG. 1, with its inner end at a plane designated by the 
reference E and its outer end at a plane designated by 
the reference F. Thus, in this configuration, there is an 
effective open circuit between the inner and outer con 
ductor sections 21 and 22 at the plane A of the heating 
cavity. 
As the conductive slug 25 is moved between the 

planes E and D the resonant frequency of the imped 
ance varying apparatus 20 is changed considerably, 
producing an impedance variation at the plane Abe 
tween open and short circuit conditions. More particu 
larly, as the conductive slug 25 moves from the plane 
E to the plane D the resonant frequency of the imped 
ance varying apparatus 20 becomes lower, passing 
through and becoming much lower than when the con 
ductive slug 25 reaches the plane D. Thus, the imped 
ance at the plane B becomes highly inductive and ap 
proaches an open circuit at N when the conductive slug 
25 is at the plane D. Thus, in this latter configuration, 
there will be an effective electrical short circuit be 
tween the inner and outer conductor sections 2i and 
22 at the plane A. 

In a constructional example of the embodiment of 
the invention illustrated in FIG. 2, the outer conductor 
section 21 has an inner diameter of three-quarters, 
inch, the intermediate conductor section 24 has an 
outer diameter of approximately one-half inch and an 
inner diameter of seven-sixteenths inch, while the inner 
conductor section 22 has an outer diameter of five 
sixteenths inch. The length A-B is 3% inches, the 
length B-C is 2% inches, the length B-D is 6% inches, 
the length D-E is a minimum of one-eighth inch and 
the length E-F is five-eighths inch. With these dimen 
sions, the impedances of the three coaxial transmission 
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line sections are Zs- 50 ohms, Z = 24 ohms and Z = 
14 ohms where M = 91.5 MHz. 
Referring now to FIG.3 of the drawings, there is il 

lustrated an alternative form of the present invention, 
generally designated by the numeral 30, and substan 
tially similar in construction and operation to the im 
pedance varying apparatus 20 of FIG. 2, but utilizing a 
different form of inner conductor section. The imped 
ance varying apparatus 30 includes a hollow cylindrical 
outer conductor section 31 connected to the rear wall 
12 of the oven liner 10 at a plane A and extending rear 
wardly therefrom, and a hollow cylindrical inner con 
ductor section 32 disposed within the outer conductor 
section 31 coaxially therewith and insulated therefrom 
and extending from the heating cavity 15 outwardly to 
a plane D beyond the outer end of the outer conductor 
section 31. Disposed between the inner and outer con 
ductor sections 31 and 32 coaxially therewith and ex 
tending from a plane B intermediate the planes A and 
C outwardly to a point beyond the outer end of the 
inner conductor section 32 is a hollow cylindrical inter 
mediate conductor section 34, which is insulated from 
the inner conductor section 32 by a tubular sleeve of 
insulating material 33 disposed therebetween. 

Electrically interconnecting the outer and intermedi 
ate conductor sections 31 and 34 at the plane C and ac 
curately positioning these parts with respect to each 
other while closing the space therebetween is an annu 
lar conductive spacer member 36. Extending axially 
into the inner conductor section 32 in telescoping rela 
tionship therewith is a cylindrical conductive member 
35 having an outer diameter very slightly less than the 
inner diameter of the inner conductor section 32 for 
axially sliding engagement therewith. Fixedly secured 
to the outer end of the cylindrical conductive member 
35 and extending outwardly therefom axially thereof is 
a dielectric pushrod 39 for effecting movement of the 
cylindrical conductive member 35 axially of the inner 
conductor section 32. 
The operation of the impedance varying apparatus 

30 is substantially the same as was described above 
with respect to the apparatus 20, axial movement of the 
cylindrical conductive member 35 serving to vary the 
effective electrical length of the coaxial transmission 
line section B-D, thereby varying the resonant fre 
quency of the series resonant circuit formed by the ap 
paratus 30 for varying the impedance at the plane Abe 
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60 

tween open and short circuit conditions. 
Another form of the invention, generally designated 

by the numeral 40, is illustrated in FIG. 4 and is sub 
stantially similar in construction and operation to the 
apparatus 30. The impedance varying apparatus 40 in 
cludes a hollow cylindrical outer conductor section 41 
connected to the rear wall 12 of the oven liner 10 at a 
plane A and extending therefrom outwardly to a plane 
C, and a hollow cylindrical inner conductor section 42 
disposed within the outer conductor section 41 coaxi 
ally therewith and insulated therefrom and extending 
from the plane A outwardly beyond the plane C to a 
plane D. Disposed between the outer and inner con 
ductor sections 41 and 42 coaxially therewith and insu 
lated from the latter by a tubular dielectric sleeve 43 is 
an intermediate hollow conductive section 44 extend 
ing from a plane B intermediate the planes A and C to 
a point outwardly beyond the plane D. Extending axi 
ally into the inner conductor sections 42 from the outer 
end thereof and insulated therefrom by a tubular di 
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electric sleeve 47 is a cylindrical conductive member 
45. Electrically interconnecting the outer and interme 
diate conductor sections 41 and 44 at the plane C and 
accurately positioning these parts with respect to each 
other while closing the space therebetween is an annu 
lar conductive spacer member 46. Fixedly secured to 
the cylindrical conductive member 45 at the outer end 
thereof and extending axially outwardly therefrom is a 
dielectric pushrod 49 for effecting movement of the cy 
lindrical conductive member 45 axially of the inner 
conductor section 42. 
The operation of the impedance varying apparatus 

40 is substantially the same as was described above 
with respect to FIGS. 2 and 3, axial movement of the 
cylindrical conductive member 45 serving to vary the 
resonant frequency of the series resonant circuit 
formed by the apparatus 40 and thereby varying the im 
pedance at the plane A between open circuit and short 
circuit conditions. Preferably, when the apparatus 40 is 
in the configuration illustrated in FIG. 4, for producing 
an effective open circuit condition at the plane A, the 
cylindrical conductive member 45 extends into the 
inner conductor section 42 a distance substantially 
equal to M/4. 
From the foregoing, it can be seen that there has 

been provided a novel apparatus for varying the imped 
ance of a coaxial transmission line section coupling the 
microwave energy in a microwave oven heating cavity, 
and thereby varying the field distribution in the heating 
cavity. 
More particularly, there has been provided an imped 

ance varying apparatus which includes a coaxial trans 
mission line section coupled to the heating cavity and 
a conductive member disposed in the coaxial transmis 
sion line section and movable with respect thereto be 
tween first and second positions for respectively pro 
ducing at the heating cavity end of the coaxial transmis 
sion line section an open circuit or a short circuit con 
dition. 
There has also been provided an impedance varying 

apparatus which includes coaxially arranged inner and 
outer conductors and a conductive shorting plug inter 
connecting the inner and outer conductors and mov 
able axially thereof for varying the position of a physi 
cal short circuit between the inner and outer conduc 
tors thereby varying the impedance of the coaxial 
transmission line at the heating cavity. 
There has also been provided an impedance varying 

apparatus of the character described, which includes 
impedance means disposed in the coaxial transmission 
line section for providing a series resonant circuit be 
tween the inner and outer conductors thereof, move 
ment of the conductive member between the first and 
second positions thereof varying the resonant fre 
quency of the series resonant circuit. 
There has also been provided three different forms of 

an impedance varying apparatus, each of which forms 
includes three coaxially arranged conductor sections 
which cooperate to form three coaxial transmission line 
sections of different impedance, and a movable con 
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ductive member for varying the effective electrical 
length of one of the transmission line sections. 
While there have been described what are at present 

considered to be the preferred embodiments of the in 
vention, it will be understood that various modifica 
tions may be made therein, and it is intended to cover 

65 
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in the appended claims all such modifications as fall 
within the true spirit and scope of the invention. 
What is claimed is: 
1. In a microwave oven for heating a body with mi 

crowave energy of a predetermined wavelength, the 
combination comprising metal wall structure defining 
a heating cavity for receiving therein the associated 
body to be heated, source means for transmitting mi 
crowave energy of the predetermined wavelength into 
said heating cavity, of coaxial transmission line section 
coupled to said heating cavity, and a conductive mem 
ber disposed in said coaxial transmission line section 
and movable with respect thereto between first and 
second positions, said conductive member in the first 
position thereof producing across said coaxial transmis 
sion line section at said heating cavity an effective elec 
trical open circuit, said conductive member in the sec 
ond position thereof producing across said coaxial 
transmission line section at said heating cavity an effec 
tive electrical short circuit, whereby the impedance of 
said coaxial transmission line section and thereby the 
field distribution in said heating cavity may selectively 
be varied. 

2. The combination set forth in claim 1, wherein said 
conductive member is movable axially of said coaxial 
transmission line section. 

3. The combination set forth in claim 1, and further 
including dielectric means connected to said conduc 
tive member for effecting movement thereof between 
the first and second positions thereof. 

4. In a microwave oven for heating a body with mi 
crowave energy of a predetermined wavelength, the 
combination comprising metal wall structure defining 
a heating cavity for receiving therein the associated 
body to be heated; source means for transmitting mi 
crowave energy of the predetermined wavelength into 
said heating cavity; and a variable impedance coaxial 
transmission line section coupled to said heating cavity; 
said coaxial transmission line section including a hol 
low outer conductor section having one end thereof 
connected to said wall structure, an inner conductor 
section disposed within said outer conductor section 
coaxially therewith and spaced therefrom, and an an 
nular conductive member connected to each of said 
inner and outer conductor sections coaxially therewith 
for forming a short circuit therebetween and movable 
axially thereof between first and second position, said 
conductive member in the first position thereof provid 
ing at said heating cavity an effective electrical open 
circuit between said inner and outer conductor sec 
tions, said conductive member in the second position 
thereof providing at said heating cavity an effective 
electrical short circuit between said inner and outer 
conductor sections, whereby the impedance of said co 
axial transmission line section and thereby the field dis 
tribution in said heating cavity may selectively be var 
ied. 

5. The combination set forth in claim 4, wherein said 
conductive member in the first position thereof is 
spaced from said heating cavity a distance substantially 
equal to one-quarter of the predetermined wavelength 
as measured axially of said conductor sections, said 
conductive member in the second position thereof 
being disposed at said heating cavity. 

6. In a microwave oven for heating a body with mi 
crowave energy of a predetermined wavelength, the 
combination comprising metal wall structure defining 
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a heating cavity for receiving therein the associated 
body to be heated, source means for transmitting mi 
crowave energy of the predetermined wavelength into 
said heating cavity, a coaxial transmission line section 
having inner and outer conductors coupled to said 
heating cavity, impedance means disposed in said coax 
ial transmission line section for providing a series reso 
nant circuit between the inner and outer conductors 
thereof, and a conductive member disposed in said co 
axial transmission line section and movable with re 
spect thereto between first and second positions for 
varying the resonant frequency of said series resonant 
circuit, said conductive member in the first position 
thereof producing across said coaxial transmission line 
section at said heating cavity an effective electrical 
open circuit, said conductive member in the second po 
sition thereof producing across said coaxial transmis 
sion line section at said heating cavity an effective elec 
trical short circuit, whereby the impedance of said co 
axial transmission line section and thereby the field dis 
tribution in said heating cavity may selectively be var 
ied. 

7. The combination set forth in claim 6, wherein said 
impedance means includes an inductive reactance and 
a capacitive reactance, movement of said conductive 
member between the first and second positions thereof 
effecting a change in the value of said capacitive reac 
tance. 

8. The combination set forth in claim 6, wherein 
movement of said conductive member between the first 
and second positions thereof effects change of the reso 
nant frequency of said series resonant circuit between 
frequencies greater than and less than said predeter 
mined frequency. 

9. The combination set forth in claim 6, wherein said 
coaxial transmission line section includes three coaxial 
and overlapping cylindrical conductor sections. 

10. In a microwave oven for heating a body with mi 
crowave energy of a predetermined wavelength, the 
combination comprising metal wall structure defining 
a heating cavity for receiving therein the associated 
body to be heated; source means for transmitting mi 
crowave energy of the predetermiend wavelength into 
said heating cavity; and a variable impedance coaxial 
transmission line section coupled to said heating cavity; 
said coaxial transmission line section including a hol 
low outer conductor section having one end thereof 
connected to said wall structure, an inner conductor 
section disposed within said outer conductor section 
coaxially therewith and insulated therefrom and ex 
tending from said one end thereof to a point outwardly 
beyond the other end thereof, a hollow intermediate 
conductor section disposed between said inner and 
outer conductor sections coaxially therewith and insu 
lated from said inner conductor section and extending 
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10 
from a point intermediate the ends of said outer con 
ductor section to a point outwardly beyond the outer 
end of said inner conductor section, conductive means 
electrically interconnecting said intermediate and 
outer conductor sections and closing the space there 
between adjacent to said other end of said outer con 
ductor section, and a cylindrical conductive member 
disposed within said intermediate conductor section 
coaxially therewith and insulated therefrom and mov 
able between first and second positions with respect to 
said inner conductor section, said conductive member 
in the first position thereof providing at said heating 
cavity an effective electrical open circuit between said 
inner and outer conductor sections, said conductive 
member in the second position thereof providing at 
said heating cavity an effective electrical short circuit 
between said inner and outer conductor sections, 
whereby the impedance of said coaxial transmission 
line section and thereby the field distribution in said 
heating cavity may selectively be varied. 

11. The combination set forth in claim 10, wherein 
said cylindrical conductive member in the first position 
thereof is spaced a predetermined distance axially from 
said outer end of said inner conductor section, said cy 
lindrical conductive member in the second position 
thereof being disposed in engagement with said outer 
end of said inner conductor section. 

12. The combination set forth in claim 10, wherein 
said inner conductor section is hollow, said cylindrical 
conductive member extending axially into said hollow 
inner conductor section in sliding engagement there 
with. 

3. The combination set forth in claim 10, wherein 
said inner conductor section is hollow, said cylindrical 
conductive member extending axially into said hollow 
inner conductor section and being insulated therefrom. 

14. The combination set forth in claim 10, wherein 
the distance from the inner end of said intermediate 
hollow conductor section to said heating cavity is ap 
proximately equal to an odd integral multiple of one 
quarter of the predetermined wavelength. 

15. The combination set forth in claim 10, wherein 
the distance from the inner end of said intermediate 
hollow conductor section to said heating cavity is ap 
proximately equal to an odd integral multiple of one 
quarter of the predetermined wavelength, the distance 
from the inner end of said intermediate hollow conduc 
tor section to the outer end of said outer conductor sec 
tion is less than one-quarter of the predetermined 
wavelength, and the distance from the inner end of said 
intermediate conductor section to the outer end of said 
inter conductor section is less than one-half of the pre 
determined wavelength. 
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