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3:Claims. 

The present invention relates to dielectric 
antennae arrays and more particularly com 
preSSed dielectric antennae arrays comprising a 
plurality of polyrods coupled to and fed cophaS 
ally by a single main guide along which they are 
spaced by distances smaller than the guide 
Wavelength. 
The dielectric rods are fitted into cylindrical 

wave-guide segments which are welded to the 
main guide and coupled to it by means of cou 
pling holes. Cylindrical portions of dielectric 
material of the same height are inserted inside 
these segments and have characteristics So de 
signed that they vary the phase-velocity of the 
wavelets travelling through the segments so that 
these wavelets, which enter the dielectric portions 
With differences of phase delay due to the spacing 
of the segments on the main guide, are in phase 
with one another at the points where they leave 
the inserted dielectric portions. 
The dielectric portions may be Said to act as 

itransformers; for instance they act as half-wave 
transformers if their height is equal to half the 
Wavelength in the guide segments in which they 
are inserted. 
The invention will be better understood from 

the following detailed description, with reference 
to the accompanying drawings in which: 

Figure 1 illustrates a first embodiment of a 
compressed array; 

Figure 2 is a graph showing the relative resists 
ance and reactance of a polyrod plotted against 
the diameter of a coupling hole by which the rod 
is-coupled to the main guide; 

Figure 3 is a graph of the length of the match 
ing screw facing each coupling hole inside the 
main guide, plotted against the diameter of the 
coupling hole; 

Figure 4 represents a second embodimeat of a 
.compressed array; and 

Figures. 5 represents a curve giving the wave 
length in a circular guide of a HiltraVelling-wave, 
plotted against the diameter of the guide. - 

Figure 1 refers to a compressed array, in Which 
all the rods.radiate cophasal Wavelets-the-polari 
sation of which is paralled to the-array, and this 
in spite of their being coupled to the rectangular 
feed guide at mutual distances less than the 
guide wavelength. Ag. In this example under 
consideration the spacing at between the rods is 
equal to 
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i. e. there are three polyrods within two guide 
Wavelengths Ag. The numeral 7 denotes the 
rectangular feed guide, 6 denotes an ultra high 
frequency power source, l', 1, 2. 31 are dielec 
tric rods and 4, 4, 24, 34 are the coupling holes, 
5, 5, 25, 35 are the matching screws and 2, 2, 
22, 32 are segments of circular guides. 3, 3, 23, 
33 are the flanges of said segments welded to the 
broad side of the guide 7. 
In the circular guide 2 filled with a dielectric 

substance where the guide wavelength is Ng, and 
the cut-off wavelength is Ac, we have: 

? r (1) 

wherein. Ao denotes the wavelength in free-space, 
À the wavelength in the dielectric medium, ô the 
electric inductive capacity of the medium (=2:25 
for polythene), and u denotes its magnetic induc 
tive capacity (=1;for polythene). 
The circular guide f2 is fed at its basis with a 

Wave Which has a phase retardation of 

due to its propagation over the distance u in the 
rectangular guide 7, With-respect to the wave feed 
ing the circular guide 2 at its basis. 
In the circular guide 2 an h-high portion is 

introduced...of a dielectric substance of inductive 
capacities 81 and u1 and of guide wave-length. Ag., 
determined in such a manner that the phase-shift 
delay introduced by the portion of the dielectric 
Substance, added to the phase-shift delay 

.4 27-s-s 
A 3 

due to the propagation, would give a total phase 
shift of 2r, and that the height of the dielectric 
Substance would act as a half-wave transformer. 
Then We shall have: 
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These measurements have been carried out for 
a wavelength in free space of \0=3.34 cm., a 
rectangular guide of 22.86x1016 mm., and poly 
thene dielectric radiators of 16 mm. diameter. 
The curve 9 of the same Figure 2 gives the 

reactance of each radiator as plotted against the 
diameter of the coupling hole. 
The curve 26 of Figure 3 gives the depth of ad 

vance of the screws 5, 5, 25, 35 (assumed to be 
of 3 mm. diameter) as plotted against the di 
ameter of the coupling hole. 

Considering, for instance, the 27th radiator, 
the reading for resistance is 0.149 to which cor 
responds the point of the curve 6 giving a 
diameter 13.62 mm. of the coupling hole. 
For this diameter the reactance is (point 3 

of the curve 9) 0.03, and the advance of the 
screw (point 27 of the curve 26) is 3.28 mm. 

But uniform or gabled distribution is not al 
ways obtainable by using standard size guides 
and ordinary radiating rods; in fact, for the last 
radiating rods the requisite diameter of Bethe 
holes may become greater than the broad side 
of the guide. In this case the narrow Side of 
the rectangular guide it will be reduced, so re 
ducing the characteristic impedance of the guide 
and thus the power transmitted through the 
coupling hole will increase. 

If it is intended to radiate or receive a Wave 
polarised perpendicularly to the array, i.e. per 
pendicularly to the longitudinal edges of the rec 
tangular guide, the coupling holes are bored in 
the narrow side of the rectangular guide, and the 
segments of circular guides serving as sockets for 
dielectric rods are connected to this narroW Side. 

Figures 4 and 5 are relative to a compressed ar 
ray in which the diameter of each circular guide 
29, 39 . . . serving as socket to each polyrod 28, 
38 . . . has been modified in order to modify the 
phase velocity in this circular guide. In this ex 
ample the spacing U along the guide 37 fed 
by the source 36 between the rods is equal to 

Ag 
2 

that is to say there are two polyrods within One 
wavelength of guide 37. 

Let H be the common height of all the circular 
guide segments, \"g the wavelength in the guide 
segment 29, and X'g the wavelength in the guide 
segment 39. 
The circular guide 29 causes a certain phase 

shift 
H 

2 =2 A. 

to the wavelet which it receives at its base input. 
In the same manner the circular guide 39 causes 
a phase-shift: 

g=2r sir, 
to the wavelet which it receives at its base input, 
and which is shifted by it with respect to the 
wave received at the base of the preceding guide. 
The condition that the waves feeding the two 
polyrods 29 and 39 be cophaSalis: 

Figure 5 represents the wavelength Ng in a cir 
cular guide as depending on the radius d of this 
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6 
guide, for a wavelength in free space of Aoss3.34 
Cm. and for a Wavellength X in the dielectic medi 
um of: 

x=--= =2225 C. Veu, V2.25 
To each value of Ag of the curve & corresponds 

a radius a of the circular guide. It will be noted 
that the Equation 4 comprises a parameter a 
Which may be chosen at will. For practical rea 
Sons, in the above example the value has been 
adopted: 

??-??-"7.85 

that is to say: 
À’e 5 

if We take Xgs=2.93 cm. to which corresponds, 
On the curve if, a radius of 10 mm. of the circular 
guide, We shall have A’g=4.10 cm. to which cor 
responds, on the same curve, a radius of 7.8 mm. 
Then a value of 5 mm. will be found for H. 
The array of Figure 4 will thus comprise odd 

polyrods identical to 28 and even polyrods iden 
tical to 38, the odd ones having a widened root 
Of 20 nm. of diameter fitted into the circular 
guide Segments 29 having the same diameter and 
a height of 51 mm., and the even ones having 
a narrowed root of 15.6 mm. of diameter fitted 
into the circular guide segments 39 having the 
Saine diameter. In order to compensate for the 
CrOSS-Section variations between the portions of 
the radiators situated outside the guide segments 
and the portions of the same radiators situated 
inside of the guide segments, the reactance in 
each coupling point Will be matched by actuating 
the screws 30, 40 . . . . 
Although the invention has been described with 

reference to particular examples, its scope ap 
pears Sufficiently from the foregoing description 
to enable a man skilled in the art to apply the 
Same to any dielectric array having a desired dis 
tribution of power. 
What I claim is: 
1. A compressed dielectric antenna, array com 

prising a single rectangular air filled main wave 
guide, means for introducing ultra high fre 
quency Waves into said main wave-guide, circu 
lar guide segments of the same height welded 
to said main guide, coupling and matching 
means comprising holes bored in one wall of the 
main guide and located on the axis of said guide 
Segments and matching screws facing the holes 
located in the opposite wall of the main guide, 
the Spacing of adjacent guide segments being 
Smaller than one main-guide wave length and 
equal to Some simple submultiple of said wave 
length, whereby a given number group of guide 
Segments is coupled to the main guide along each 
wave length of said guide, radiating circular di 
electric rods filled into said circular segments 
and the bases of which come into contact with 
the Wall of the inain guide in which the holes 
are bored, cylindrical portions of dielectric ma 
terial of the same height, all terminating in the 
Same plane, located inside all the guide segments 
except the first of each group and being a part 
of the bases of the rods, said dielectric portions 
being adapted to cause simultaneously such a 
phase shift delay that the wavelets radiated by 
all the rods be cophaSal and such a wave length 
in the guide segments in which they are located 
that the height of the dielectric portions be an 
integral number of halves of Said wave length. 
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2. A compressed dielectric antenna, array com 
prising a single rectangular air filled main wave 
guide, means for introducing ultra high fre 
quency waves into said main wave guide, circular 
guide segments of the same height welded to said 
main guide, coupling and matching means con 
prising holes bored in one wall of the main guide 
and located. On the axis of said guide segments 
and matching screws facing the holes located in 
the opposite wall of the main guide, the spacing 
of adjacent guide segments being Smaller than 
one main guide wave length and equal to some 
simple submultiple of said wave length, whereby 
a given number group of guide segments is cou 
pled to the main guide along each wave length 
of said guide, radiating circular dielectric rods 
filled into said circular segments and the bases 
of which come into contact with the wall of the 
main guide in which the holes are bored, cylin 
drical portions of dielectric material of the same 
height, all terminating in the same plane, lo 
cated inside all the guide segments except the 
first of each group and being a part of the bases 
of the rods, said dielectric portions having dielec 
tric constants determined to cause simultane 
ously such a phase shift delay that the wavelets 
radiated by all the rods be cophasal and such a 
Wave length in the guide Segments in which they 
are located that the height of the dielectric por 
tions be an integral number of halves of said wave length. 

3. A compressed dielectric antenna, array com 
prising a single rectangular air filled main wave 
guide, means for introducing ultra high fre 
quency waves into said main wave guide, circular 
guide Segments of the same height welded to said 
main guide, coupling and matching means com 
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prising holes bored in one wall of the main guide 
and located on the axis of Said guide segments 
and matching screws facing the holes located in 
the opposite wall of the main guide, the spacing 
of adjacent guide segments being smaller than 
one main guide wave length and equal to Some 
Simple Submultiple of Said wave length, whereby 
a given number group of guide segments is cou 
pled to the main guide along each wave length 
of Said guide, radiating circular dielectric rods 
filled into said circular segments and the bases 
of which come into contact with the wall of the 
main guide in which the holes are bored, cylin 
drical portions of dielectric material of the same 
height, all terminating in the same plane, lo 
cated inside all the guide segments except the 
first of each group and being a part of the bases 
of the rods, said dielectric portions being con 
stituted of the same dielectric material as the 
radiating rods and having diameters determined 
to cause simultaneously such a phase shift delay 
that the wavelets radiated by all the rods be co 
phaSal and Such a wave length in the guide seg 
ments in which they are located that the height 
of the dielectric portions be an integral number 
of halves of said wave length. 

MAURICE. G. BOUX. 
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