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Helical-walled circular waveguides are known which 
comprise a dielectric substance which is disposed between 
the helical wall and a screen consisting of a tube of metal 
fabric, the assembly being covered by an external protec 
tive sheathing. Such guides effect the transmission of 
waves of the TE type, while producing a considerable 
attenuation of other types of waves. 

It has been observed, both theoretically and experi 
mentally that this attentuation is maximum when the dis 
tance between the metal screen and the external surface 
of the helical wire is equal to a quarter radial wavelength 
in the interposed dielectric substance. It follows that the 
attenuation to which waves of undesirable types are sub 
jected by such a waveguide is maximum for a given fre 
quency and decreases on either side of the latter which 
leaves only a narrow useful frequency band. However, 
it has been shown that it is possible to extend the filtering 
band of such guides by embedding in the dielectric sub 
stance, within the aforesaid screen, one or more semi 
reflecting layers, but the useful band width remains limited 
to less than one octave, which may cause difficulties in 
extending the use of circular waveguides in telecommuni 
cations. 
The present invention relates to a helical waveguide of 

which the filtering effect on parasitic nodes retains a 
a maximum value in a very wide frequency range, which 
may reach a number of octaves, without the quality of this 
filtering being inferior to that obtained under the best 
conditions by previously known means. Such a result 
can be obtained only if the dielectric medium disposed 
between the metallic screen and the outer surface of the 
helical wire always constitutes, for electromagnetic waves 
excited by the undesirable modes, an electrical path equal 
to one quarter of a radial wavelength A or to an odd 
multiple of 4 A in the material under consideration, re 
gardless of the frequency employed. This may be 
achieved only if the radial dielectric constant e of the 
interposed material satisfies the condition 

d denoting the thickness of this material, K being an 
integer and Ao denoting the wavelength in vacuo at the 
frequency funder consideration. 

This condition may be written: 

= constant = d. 

2 

“16(2K+1)2. af 
c denoting the velocity of light in vacuo: 
c=3.108 MKS. 
The waveguide according to the present invention is 

characterised by the fact that the dielectric disposed be 
tween the wire and the screen comprises insulating ma 
terials containing polar molecules and having ferroelec 
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2 
tric properties, so chosen that the relaxation phenomena 
of the molecules of the dielectric occur in the frequency 
band in which the guide is used. It is known that the 
effective dielectric constant e' of such materials may be 
placed in the form 

seco e' = e -- 
es-- eo 2 2 1+(i)'. 

co denoting the dielectric constant at infinite frequency 
(corresponding, for example, to visible light), es the static 
dielectric constant (measured at very low frequency), 
t the relaxation time of the material under consideration, 
eo the dielectric constant of a vacuum and c) the pulsa 
tion=2Tf at the frequency under consideration. 

It is found that if the frequency is sufficiently high to 
have 

(E. So -H2e 

and if the material has a sufficiently high static dielectric 
constant es, this relation is reduced substantially to: 

2 ) ci2) 

e' = -- 9 
( es-- €0 ) 2 - st 
eo -2eo 

It is then sufficient to choose the thickness d in such 
manner that the desired relation is satisfied, by writing: 

es eco w 2 

(E) T4a2(2K+1)? - T2t 
eco -260 

By way of non-limiting example, the material incor 
porated in the filling dielectric is chosen from the plum 
bates, the titanates, the niobates, the tantalates, the tung 
States, etc., of alkaline-earth metals, all of which substances 
have very pronounced ferroelectric properties, while the 
relaxation phenomena are generally manifested in the cen 
timetric or the millimetric wave range, which are precise 
ly utilised for transmission by circular waveguides. How 
ever, Some organic Substances having polar molecules, 
such as aluminium-guanidine Sulphate, may also consti 
tute dielectrics having appropriate characteristics, because 
the relaxation phenomenon is extremely widespread. 
The Substances under consideration may be incorpo 

rated in the filling dielectric in any way, for example by 
mixing with a liquid thermosetting resin, by coating in 
Sulating tapes with a solution or suspension of ferroelec 
tric substances, or by any other known method. 
The accompanying drawing shows, by way of example, 

a longitudinal cross-section of a waveguide according to 
the invention. In this drawing, 1 designates the helically 
coiled metallic wire constituting the internal conductor of 
the guide, 2 indicates the dielectric layer in which is in 
corporated a material having polar or ferroelectric mole 
cules, 3 indicates the metallic fabric screen, 4 an insulating 
layer and 5 an external protective sheath. 

I claim: 
1. Circular waveguide having a helical wall, compris 

ing a dielectric Substance between the said wall and an 
external metallic screen, characterised in that there is in 
corporated in the dielectric substance an insulating ma 
terial comprising polar or ferroelectric molecules which 



3 
has a relaxation effect in the frequency band transmitted 
by the guide such that the electrical thickness of the dielec 
tric substance is constant over substantially the entire 
frequency band. 

2. Waveguide according to claim 1, characterised in 
that the incorporated insulating material is chosen from 
the plumbates, the titanates, the niobates, the tungstates, 
the tantalates of alkaline-earth metals. 

3. Waveguide according to claim 1, characterised in 
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4. 

that the incorporated insulating material is an organic 
material such as hydrated aluminium-guanidine sulphate. 
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