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This invention relates to devices adapted to couple the 
output of a source of electromagnetic energy, such as a 
magnetron, to a load. 

In such devices, it is necessary to transform the high 
impedance level of the load circuit to a lower impedance 
level required of the source, such as one of the resonant 
cavities of a magnetron, with a minimum of loss while 
preserving the vacuum in the interior of the magnetron. 
Heretofore in such devices it has been necessary to insert 
a complicated system of choke joints in the neighborhood 
of the seal. These choke joints introduce losses into the 
system but are needed to allow the coupling device to be 
made vacuum tight and still connect to the load. It has 
been found necessary to leave spaces between the cou 
pling materials and the vacuum sealing materials in order 
to allow for a different coefficient of expansion of the two 
materials. The chokes are designed to prevent these 
spaces from having undesirable effects on the electrical 
characteristics of the system. Another difficulty with 
such a construction is that it is likely to bring conductive 
surfaces at different potentials close enough together to 
allow arcing. 
These difficulties are overcome in the structure of the 

present invention by making the output guide circular and 
of a material, such as the alloy known as Kovar, having 
approximately the same coefficient of expansion as the 
ceramic used for the seal or window and by arranging 
the components such that the circular wave guide serves 
to provide both the vacuum seal and the connection to the 
load. This permits the ceramic to be sealed directly to 
the interior walls of the wave guide section without the 
use of chokes. The inner end of the wave guide is joined 
directly to the impedance transformer section, which in 
turn is joined directly to an opening in the back of a 
resonant cavity of the magnetron. This impedance trans 
former section performs the function of transforming the 
impedance levels of the load and source. By appropri 
ate selection of the diameter of the circular waveguide, 
the thickness of the dielectric seal and the proper posi 
tioning of the seal with relation to the impedance-trans 
former section, such a device can be made to selectively 
couple the energy at the desired frequency to the load. 
The result is a simple, cheaply made output structure 
constructed with a vacuum-tight seal and a minimum of 
electrical losses and danger of arcing. This structure 
is capable of preferentially coupling energy from a source 
to a load. 
The foregoing and other advantages, objects, and fea 

tures of the invention will be better understood from the 
following description taken in conjunction with the ac 
companying drawings, wherein: 

Fig. 1 is a section taken along the line 1-1 of Fig. 2 
of one embodiment of the invention; 

Fig. 2 is a section taken along the line 2-2 of Fig. 1; 
Fig. 3 is a section of a second embodiment of the in 

vention taken along the line 3-3 of Fig. 4; and 
Fig. 4 is a section taken along the line 4-4 of Fig. 3. 
In Fig. 1, the reference numeral 10 designates a sec 

tion of circular wave guide formed with a flange 11 at 
one end to facilitate connection to additional wave guide 
sections or to load devices. The wave guide 10 has an 
inside diameter large enough to propagate energy pro 
duced by the magnetron in the TE11 mode, but small 
enough to make the operating frequency of the magnetron 
below the cutoff frequency of all higher modes. A wave 
guide 12 of H-shaped cross-section is attached to the other 
end of the circular wave guide 10. This H-shaped wave 
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guide 12 has a restricted central section 13 and wide outer 
sections 14. The design of suitable guides for this pur 
pose is discussed at page 198 of "Microwave Magnetrons' 
by George B. Collins, vol. 6, of the Radiation Laboratory 
Series. This wave guide section 12 communicates with a 
resonant cavity. 15 formed in the anode block of the 
magnetron 16 through a passage 17. A disk 18 of 
ceramic material is sealed to the inner walls of the wave 
guide 10. If the section of wave guide connecting the 
circular and rectangular wave guides is mismatched or if 
the circular and rectangular wave guides are directly con 
nected, the spacing of the disk 18 from the flange 11 is 
critical and must be carefully selected; otherwise, it is not 
critical. 

If it is necessary to assure that the device will prefer 
entially couple energy of the undesired wave length from 
the magnetron to the load, the dielectric disk 18 may be 
given a thickness equal to an integral number of half 
guide wave lengths of the desired mode of oscillation. 
The number of half wave lengths will be such that the 
disk will be of a thickness of an odd number of quarter 
wave lengths at the undesired frequency and spaced an 
integral odd number of quarter guide wave lengths of 
one of the undesired frequencies from the effective be 
ginning of the transformer section of the wave guide 12. 
These dimensions are optimum and can be varied to some 
extent without seriously affecting the functioning of the 
device. 

Instead of the H-shaped transformer section of wave 
guide 12, shown in Figs. 1 and 2, a section of wave guide 
of rectangular cross-section, such as that shown in Figs. 
3 and 4, can be used for the same purpose. In this em 
bodiment of the invention, as before, a disk 20 of dielec 
tric material is positioned within the central portion of a 
section of circular wave guide 21. The rectangular cross 
section of the impedance transformer section 22 is best 
seen in Fig. 4. Since the TE11 mode will propagate in the 
circular wave guide, and the TE01 mode will propagate 
in the rectangular wave guide, the wide dimension of the 
rectangular guide (b) must be approximately the same 
as the diameter of the circular wave guide. In the region 
where the rectangular wave guide 22 meets the circular 
wave guide 21, there is a region of curved taper 23. 
While this taper is optional, it serves to reduce the dis 
continuity. The impedance transformer section of wave 
guide 22 may be connected to a resonant cavity of a 
magnetron or other source of electromagnetic energy in 
much the same manner as shown in Figs. 1 and 2. The 
dimensions of this second embodiment of the invention 
are selected in a similar manner to those of the embodi 
ment shown in Figs. 1 and 2. 
This invention is not limited to the particular details 

of construction, materials and processes described, as 
many equivalents will suggest themselves to those skilled 
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in the art. It is, accordingly, desired that the appended 
claims be given a broad interpretation commensurate 
with the scope of the invention within the art. 
What is claimed is: 
1. A microwave oscillator for producing oscillations of 

a desired frequency and an undesired frequency compris 
ing an electron tube of the magnetron type having an 
evacuated resonant cavity, a load of high impedance, a 
device for transmitting electromagnetic energy of the de 
sired frequency from the cavity to the load comprising a 
section of circular wave guide, an impedance transform 
ing section of wave guide coupling said cavity to said 
circular wave guide, a vacuum-tight transverse partition 
in said wave guide of a thickness equal to an integral 
number of half wave lengths at the desired frequency and 
approximately an integral odd number of quarter wave 
lengths at the undesired frequency positioned an integral 
odd number of quarter guide wave lengths at the unde 
sired frequency from the effective junction of the trans 
former section and the circular wave guide, and means 
for coupling said circular wave guide to said load. 

2. A device for transmitting electromagnetic energy of a 
desired frequency from an evacuated source also producing 
energy at an undesired frequency to an external load of 
high impedance comprising a section of circular wave 
guide having a vacuum-tight transverse partition of a thick 
ness equal to an integral odd number of half guide wave 
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lengths at the desired frequency and approximately an 
integral odd number of quarter guide wave lengths at the 
undesired frequency, and an impedance transforming sec 
tion of wave guide joined to one end of the circular guide, 
said partition being. SE the effective junction of the circular wave guide: and the transforming section by 
an integral odd number of quarter guide wave. lengths at the undesired frequency. 

3: A device-for-transmitting electromagnetic energy of 
a desired frequency from: an evacuated source of energy 
at a desired and an undesired frequency, to an external 
load of high impedance comprising a section of. circular 
waveguidehaving a vacuum-tight transverse partition of 
a thickness equal to an integral number of half guide wave 
lengths at the desired frequency and approximately an 15 2,576;186s 
integral odd number of quarter guide wave lengths at the 
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undesired frequency spaced from the entrance to the cir 
cular wave. guide by an integral odd-number of quarter 
guide wave lengths at the undesired frequency. 
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