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‘ This invention relates to wave transmission ' 
networks and more particularly to frequency 
selective networks for use in the transmission of 
guided electromagnetic waves. 
The principal object of the invention is to 

transmit freely a band or bands of electromag 
netic waves while effectively blocking waves fall 
ing outside of the band or bands. A further ob 
ject is to improve the transmission characteristics 
of ?lters for use in wave guides. 
A uniform metallic sheath with or without a 

dielectric ?ller will serve as a guide for suitable 
electromagnetic waves. In cross-section the 
sheath may be circular, rectangular, or of other 
shape. For all frequencies above a minimum, 
known as the cut-off frequency, the guide acts 
like a transmission line and has a speci?c prop 
agation constant and characteristic impedance. 
For any particular frequency there are an in?nite 
number of cross-sectional sizes and shapes of 
guide which will have the same characteristic im 
pedance. Shunt reactive elements are obtained 
by placing partial obstructions across the wave 
guide. For example, a shunt reactive element for 
dominant transverse electric waves may be ob- - 
tained by using a transverse metal partition hav 
ing a slit therein which extends substantially 
from one side to the other. If the slit is perpen 
dicular to the direction of polarization of the 
electric ?eld the element is primarily capacitive, 
and if parallel with the ?eld the element is pri 
marily inductive. If the slot is 'replaced by a. 
centrally located square or circular opening, the 
reactance will still be dominantly inductive. 
In accordance with. one embodiment of the 

present invention, a wave guide ?lter with im- ' 
proved transmission characteristics is formed by 
providing two or more branch chambers spaced 
along the wave guide. The chambers open into 
the guide through apertures the centers of which 
are spaced from each other approximately one 
quarter of a wavelength, or an odd integral mul 
tiple thereof, at the mid-band frequency. The 
chambers are tuned to resonate at or near the 
mid-band frequency and the resonance is made 
as sharp as desired by a proper choice of the 
width of the coupling aperture. If the wave guide 
is rectangular in cross-section, the chambers may 
branch from any of the four sides. 
The three-branch ?lter disclosed may, for ex 

ample, be designed to have a band-suppression 
characteristic with high attenuation at the mid 
band frequency and, on each side thereof, a fre 
quency of substantially perfect transmission, 
giving very sharp cut-offs. The chambers may be 
tuned to di?erent resonant frequencies to in 
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crease the width of the band. For example, two 
chambers, tuned to slightly different frequencies, 
may be used to provide two peaks of attenuation 
with sustained attenuation between. A still wider 
band may be provided by using more complex side 
branches. 
This is a division of my copending application 

Serial No. 452,851, ?led July 30, 1942, now Patent 
2,432,093, issued December 9, 1947. 
The nature of the invention will be more fully 

understood from the following detailed descrip 
tion and by reference to the accompanying draw 
ing', in which like reference characters are used 
to designate similar parts and in which: 

Fig. 1 is a perspective view, partly cut away, of 
a wave ?lter in accordance with the invention 
comprising three chambers branching from one 
of the narrower sides of a rectangular wave guide; 
and 

Fig. 2 is a similar view of a modi?ed form of the 
?lter in which the chambers branch from one of 
the Wider sides of the wave guide. 
In the embodiment shown in Fig. 1, the ?lter 

comprises a rectangular wave guide 96 and three 
tuned side-branch chambers 91, 98 and 99. The 
chambers are closed at their outer ends by the 
end plates I00, MI and I02, respectively, and open 
into one of the narrower sides I06 of the guide 96 
through the apertures I03, I04 and I05. The cen 
ters of the apertures I03, I04 and I05 are spaced 
from each other approximately one quarter of a 

’ wavelength, or an odd integral multiple thereof, 
at the mid-band frequency of the ?lter. The 
electric ?eld E‘ of the dominant transverse elec 
tric waves carried by the guide 96 is polarized in 
a direction parallel to the narrower side I06, as 
indicated by the arrow. Each of the branch 
chambers 91, 98 and 99 is tuned to resonate at the 
mid-band frequency by properly choosing its 
length, and the resonance is made as sharp as 
desired by a proper choice of the width of the 
associated aperture I03, I04 or I05. The three 
branch ?lter shown may, for example, be designed 
to provide a band-suppression characteristic 
having high attenuation at the mid-band free 
quency and, on each side thereof, a frequency 01.’ 
substantially perfect transmission, giving very 
sharp cut-offs. 
The chambers may be tuned to different reso 

nant frequencies to increase the width of the sup 
pression band. For example, two chambers, 
tuned to slightly different frequencies, may be 
used to provide two peaks of attenuation with 
sustained attenuation between. If a still wider 
band is desired, any one or all on the branches 
97, 98 and 99 may be replaced by more complex 
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side branches such, for example, as are disclosed 
in Fig. 21 of the above-identi?ed parent applica 
tion. As shown therein such a side branch com 
prises a resonant end chamber opening through 
an aperture into a side-branch section which 
connects the chamber with the main wave guide. 
At an intermediate point a reactive impedance 
branch, which may be either inductive or capaci 
tive, is shunted across the side-branch section. 
As described therein, the side branch may be 
adjusted to provide either a band-pass or a band 
suppression characteristic for the ?lter. 

It will be understood, of course, that either 
more or less than three side-branch chambers 
may be used. Furthermore, the chambers may 
branch from any of the four sides of the wave 
guide 96. As shown, for example, in Fig. 2 all 
three of the side-branch chambers I91, I98 and 
I09 branch from one of the wider sides I ll] of the 
rectangular wave guide l l I. Otherwise the side 
branch chambers 506, I91 and I98 are similar to 
the chambers 91, 98 and 99, and the main wave 
guide II! is similar to the guide 96, shown in 
Fig‘. 1. 
What is claimed is: 
l. A ?lter for suppressing a band of guided 

electromagnetic waves comprising a tubular, 
single-conductor wave guide of rectangular 
cross-section and a plurality of cavity resonators, 
each of said resonators having an opening into 
said guide, the centers of said openings having 
a longitudinal spacing approximately equal to an 
odd integral multiple or” a quarter wavelength at 
the mid-band frequency of said band and two of 
said resonators being resonant respectively at 
different frequencies within said band. 

2. A ?lter in accordance with claim 1 in which 
said guide has unequal cross-sectional dimen 
sions and one of said resonators opens into said 

15 

20 

25 

30 

35 

4 
guide through one of the narrower sides thereof. 

3. A ?lter in accordance with claim 1 in which 
said guide has unequal cross-sectional dimen 
sions and one of said resonators opens into said 
guide through one of the wider sides thereof. 

4. An insertion piece for insertion in a signal 
transmission channel for effectively preventing 
transmission through said channel in a prede 
termined frequency band, said piece comprising 
a transmission line section having coupled there 
to a plurality of cavity resonators, each tuned 
to a different frequency within said band, and 
separated one from another along the length of 
said line section by‘ intervals corresponding to 
odd numbers of quarter wave-lengths at fre 
quencies within said band. 

5. An insertion piece for insertion in a signal 
transmission channel for effectively preventing 
transmission through said channel in a predeter 
mined frequency band, said piece comprising a 
wave-guiding element having coupled thereto a 
plurality of cavity resonators, each tuned to a 
different frequency within said band, and sep 
arated one from another along the length of said 
wave guiding element by intervals correspond; 
ing to odd multiples of quarter wave lengths at 
frequencies within said band. 

ARTHUR GARDNER FOX. 
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