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The present invention relates to improve-
ments te multiple strand aerials.

The iInvention relates more particularly to
aerlals or aerlal systems having a high efficiency
and a large aperiodicity for the emission or the re-
ception of radio-electric waves; 1t is applicable to-
gether to reception and to emission aerials and it
relates more particularly to the aerials which are
used for short and very short waves.

With aerials of this type already used, the ex-
perlence shows that one can rely on a certain
aperiodiclty only when the attack of the said
aerials is effected in the best conditions of cou-
pling and of adaptation of impedance with the
feeding main, which obliges to modify the circuits
of adaptation when working with a plurality of
wave lengths.

On the other hand, aerials are generally lo-
cated at Inaccessible places (for instance on the
top of a mast or of a bullding) and, in any case,
one encounters great difficulties for modifying
the aerial box or the feeding main once they are
set up. However, it is most desirable to be able to
use such a unit in a predetermined rahge of wave
lengths, the aerial retaining in the sald range the
same properties of radiation and the same char-
acteristic features from the point of vilew of the
emission or reception apparatus with which 1t s
coupled.

The present invention offers this latter advan-
tage without making it necessary, by no means,
to modify the mechanical and electrical char-
acteristics of the merial and of the circuit of
adaptation once their are set up and mounted,
the sajd aerial being designed so0 as to obtaln a
large aperiodicity the output radlated by this
aerlal remalning constant in a large range of wave
lengths and its optimum operation being such that
it does not require a circuit of attack insuring the
best conditions of coupling and of adaptation of
impedance.

The improved aeria] permitting to attaln the
ahove mentioned objects shows the characteristic
features which result from the followihg deserip-
tion and more particularly from the appended
claimsg,

Aerials according to the invention are shown by
way of examples In the appended drawings, in
which:

Plgure 1 Is a general view of the aerial.

Flgure 2 is a plane view of the aerial across the
line T—T1 of Figure 1.

Figure 3 shows a detail of the loop.

Pigure 4 shows the spreading out of the loop
on a plane.

PFlgure 5 is a diagram of the elementary aerial.

The aerlal 1s formed of a flat conducing band
i, a second flat conduclng band 2 parallel to
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band | and a flat conducing band 3 parallel to
band 2 and in Ilne with band I; these bands |
and 3, on the one hand, and 2, on the other hand,
are spaced from another by a distance which is
small with respect to the emitted or received wave
length.

The extremities 4 of band ! and § of band 3 are
hent for instance to a right angle at 6§ and T and
carry terminals 8 and 8 for securing both wires
of the feeding main or the conhection wires of the
coupling bos.

The bhands | and 2, on the one hand, and 3 and
2, on the other hand, are connected together by
8 band 10 and by a band [ respectively, which are
bent In the form of a loop which is such that
when spread out on a plane 1t forms a parabolic
surface.

The electrical constant of the aerial depend
upon the following dimensions:

L! the length of the branch 2 and of the branch
{ with the branch 3, measured on the edges 12, 13
and (4.

12 the lengith of the hranches 2 and | with 8
measured on the edges I8, 16 and 7.

0! the distance between the edges 13 and (4,
on the onhe hand, and 12, on the other hand, of the
branches I, 3 and 2.

2 the distance between the edges 16 or IT, on
the one hand, and 15, on the other hand, of the
branches [, 3 and 2, :

b the thickness of the aerial.

The dimensions I!, 12, C? and b can vary in
large proportions according to the desired range
of aperiodicity and the scale of frequencies to be
transmitted or recelved. From this fact, the gen-
eral form of the aerial can be considerably modi-
fled according to the choose of the preceding di-
mensions.

An aerial of the deseribed type possesses a com-
paratively low Impedance; it is necessary to at-
tack it while passing through the medium of a
conventional circuit of adaptation.

This aerial works as follows:

It 1s comparable to an infinity of aerials joined
side by side and strongly coupled together and
formed (see Figure 5) of a strand I8, on the one
hand, and two strands 1% and 20, on the other
hand, of rectilinear form, parallel and separated
from another by a distance which is small with
respect to the emitted or recelved wave length.
These strands are connected at thelr extremities
by loops 21 and 22.

The length of each of these elementary aerials
varies progressively within the limits L, 12; the
distance between each of the strands 19 and 28,
on the one hand, and 19, on the other hand,
varies progressively between O! and O3,

Suppose two points 23, 24 of the wires of the
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aerial at the same helght X over point 26. The
value of the currents I' I? is given with a first
approximation by the following expression:

. t X
N=A sin 2(T+T)

.o X
"= A sin 2(7‘_7)

where A is a constant, T the period of the oscil-
lations, » the wave length and ? the time.

These equations are true with the sole assump-
tion that the loops do not modify the propagation
of the waves and experience confirms this fact.

One sees that both these equatlons are iden-
tical in their form with the sole exception of the
slgn of the term

X

A

From the point of vlew of the fleld produced
at a great distance and since the distance he-
tween both strands 1s small with respect to the
wave length, the radiation is ldentical to that
of a single conductor the intensity of which

would be the sum of both preceding intensities, :

which sum has for 1ts expression:

I=D'4TI'=2A4 sin 2 cos 2 11'-,;-,-

One sees that this intensity 1s homogeneous with
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that of a dipole tuned on the wave length the in-
tensity of which at the loop of current is equal to
twice the Intensity in each branch., This calcula-
tion shows well the radiation power of this ele-
mentary aerlal and experlence confirms it en-
tirely.

The aerial according to the invention belng
formed of an Infinity of these elementary aerials
it has a radlation value which can be consid-
ered for a given frequency as the sum of the par-
tial radiations of each elementary aerial while
taking into account thelr mutual inductions.

Experience shows that the radiation resistance
of this unit is nearly constant on a large scale of
wave lengths and that, on the other hand, its
aperiodicity is obtained within large limlts even
then when the circuit of attack does not corre-
spond to the best conditions of coupling and of
adaptation of the impedance,

The Inventlion is of an absolutely general char-
acter and can be applied to all the aerlals com-
prising systems of any antennae (radiogoniome-
ters, radlobeacons) ; 1t is more particularly advan-
tageous for transmitters with a large traffic scale
or for transmitting aerials or reception aerials
using large passing bands, In order to obtain the
minimum of distorsion (transmission or recep-
tion, iImage in television}.

PIERRE PAUL GAMET.



