EP 3 454 417 A1

S @1y EP 3454417 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ e "llmlmllHH||m||‘||Hm|‘||‘|HH|‘|H|‘||H‘|‘H|||H‘"H‘mll‘
Patentamt
0 European

(43) Date of publication: (51) IntCl.:
13.03.2019 Bulletin 2019/11 HO01Q 9/28 (2006.01) GO1R 29/08 (2006.01)
HO1Q 21/24 (2006.01) HO1Q 21/28 (2006.07)
(21) Application number: 17731190.9 H01Q 25/00 (2006.07)
(22) Date of filing: 04.05.2017 (86) International application number:
PCT/ES2017/070274

(87) International publication number:
WO 2017/191349 (09.11.2017 Gazette 2017/45)

(84) Designated Contracting States: (71) Applicant: Wave Control SL
AL ATBE BG CH CY CZDE DKEE ES FI FR GB 08018 Barcelona (ES)
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR (72) Inventor: CLUSA MORENO, Alejandro
Designated Extension States: 08018 Barcelona (ES)
BA ME
Designated Validation States: (74) Representative: Ponti & Partners, S.L.P
MA MD C. de Consell de Cent 322
08007 Barcelona (ES)
(30) Priority: 06.05.2016 EP 16382200

(54) ISOTROPIC ELECTRIC FIELD ANTENNA

(57) The present invention relates to an isotropic wherein at least one of the three dipole-type antennas
electric field antenna comprising three dipole-type anten- (D1, D2, D3) is a biconical dipole-type antenna.
nas (D1, D2, D3) arranged orthogonally to each other,

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 454 417 A1 2

Description
Field of the invention

[0001] The present invention relates in general to an
isotropic electric field antenna comprising three dipole-
type antennas arranged orthogonally to each other and,
in particular, to an isotropic antenna wherein at least one
of the three dipole-type antennas is a biconical dipole-
type antenna.

State of the prior art

[0002] Isotropic electric field antennas comprising
three straight dipole-type antennas arranged orthogonal-
ly to each other are known, but have the drawback that
the electric field bandwidth they are capable of measuring
is not sufficiently large for some applications. The max-
imum size of such dipoles is limited by the radiation dia-
gram thereof, which must maintain a toroidal shape so
that the assembly of the three antennas has good isot-
ropy. This size limitation does not enable sufficient sen-
sitivity at low frequency.

[0003] Therefore, itis necessary to offer an alternative
to the state of the art that covers the gaps found therein,
providing an isotropic antenna that improves the features
of known antennas with regard to measurement band-
width and sensitivity.

Description of the invention

[0004] To thatend, the presentinvention relates to an
isotropic electric field antenna comprising, in a known
manner, three dipole-type antennas arranged orthogo-
nally to each other.

[0005] In contrast to the isotropic antennas known in
the state of the art, in the antenna proposed by the
present invention, characteristically, at least one of its
three dipole-type antennas is a biconical dipole-type an-
tenna.

[0006] Accordingto a preferred embodiment, the three
dipole-type antennas are constituted by three respective
biconical dipole-type antennas.

[0007] For an embodiment, the isotropic antenna of
the present invention comprises at least one adaptation
network connected to each of the three dipole-type an-
tennas.

[0008] In general, the isotropic antenna of the present
invention comprises three of said adaptation networks,
each of which is connected to a respective antenna of
the three dipole-type antennas.

[0009] The adaptation network or each of the adapta-
tion networks contains, preferably, resistive elements to
attenuate the sensitivity of the antennas.

[0010] Inaccordance with an embodiment, the isotrop-
ic antenna comprises at least one balun connected to
the output of each of the aforementioned adaptation net-
works.
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[0011] For a variant of said embodiment, the isotropic
antenna comprises at least one voltage balun and one
current balun serially connected to the output of each of
the adaptation networks.

[0012] The isotropic antenna of the present invention
comprises, for an embodiment, three coaxial cables,
each having a first end connected to the output of each
of said baluns or of said current baluns.

[0013] According to an embodiment, the isotropic an-
tenna of the invention comprises a RF switch with three
inputs wherein second ends of said three coaxial cables
are connected, opposite said first ends, and an output
selectable so that the signal from one of the three dipole-
type antennas, selected manually or automatically, exits
through said output.

[0014] Foranalternative embodiment, theisotropic an-
tenna of the presentinvention does not include the afore-
mentioned RF switch and each of the aforementioned
second ends of the three coaxial cables is configured
(including corresponding appropriate connectors) to con-
nect directly to three respective spectrum analysers or
RF receivers, providing them with three respective RF
signals.

[0015] The isotropic antenna of the present invention
is configured to measure electric fields of up to 6 GHz.

Brief description of the drawings

[0016] The foregoing and other advantages and char-
acteristics will be more fully understood from the following
detailed description of examples of embodiment with ref-
erence to the attached drawings, which must be taken in
an illustrative and nonlimiting way, wherein:

Figure 1 shows a schematic view of the antenna pro-
posed by the present invention, for an embodiment,
illustrating the structural arrangement of the three
dipole-type antennas thereof.

Figure 2 shows a photograph showing the antenna
proposed by the present invention housed in a pro-
tective casing (radome), which in this case is formed
by two semi-casings that can be coupled therebe-
tween, showing only one of said two semi-casings.
Figure 3 shows, at block level, the antenna proposed
by the present invention for another embodiment,
illustrating a schematic view of the biconical dipole-
type antennas thereof without being assembled to
form the isotropic antenna.

Figure 4 is a plot showing the results obtained in the
measurements made using a prototype of the iso-
tropic antenna proposed by the invention.

Detailed description of examples of embodiment

[0017] Figure 1 shows an embodiment of the isotropic
electric field antenna proposed by the present invention
that comprises three biconical dipole-type antennas D1,
D2, D3 arranged orthogonally to each other, in this case



3 EP 3 454 417 A1 4

by mediation of the support S shown, which in turn acts
as or supports printed circuit boards that include the elec-
tric/electronic circuitry connected to each of the dipoles,
i.e. at least part of that shown in figure 3.

[0018] Figure 2 shows the same antenna of figure 1
for a prototype manufactured by the inventors, including
the protective casing C.

[0019] Figure 3 shows, at block level, the antenna pro-
posed by the present invention for another embodiment,
for which each of the antennas is connected to an adap-
tation network containing resistive elements for attenu-
ating the sensitivity of the antennas, particularly in the
form of afilter =, and to a serial arrangement of a voltage
balun and a current balun, the output of each of which is
connected, through a coaxial cable, to the input of a RF
switch, whose output is selectable so that the signal from
one of the three dipole-type antennas D1, D2, D3, se-
lected manually or automatically, leaves said output.
[0020] Figure 4 shows the results obtained in the
measurements made using a prototype of the isotropic
antenna proposed by the invention, where it can be ob-
served how it operates adequately for an approximate
frequency range of between 20 MHz and 3 GHz. For
other prototypes of the antenna of the invention, good
results have been obtained for a frequency of up to 6 GHz.
[0021] A person skilled in the art could introduce
changes and modifications to the described embodi-
ments without exceeding the scope of the invention as
defined in the attached claims.

Claims

1. Anisotropic electric field antenna comprising three
dipole-type antennas (D1, D2, D3) arranged orthog-
onally to each other, characterised in that at least
one of said three dipole-type antennas (D1, D2, D3)
is a biconical dipole-type antenna.

2. Theisotropic antenna, according to claim 1, wherein
the three dipole-type antennas are constituted by
three respective biconical dipole-type antennas (D1,
D2, D3).

3. The isotropic antenna, according to any one of the
preceding claims, comprising atleast one adaptation
network connected to each of the three dipole-type
antennas (D1, D2, D3).

4. The isotropic antenna, according to claim 3, com-
prising three of said adaptation networks, each of
which is connected to a respective antenna of the
three dipole-type antennas (D1, D2, D3).

5. The isotropic antenna, according to claim 3 or 4,
wherein said or each of said adaptation networks
contain resistive elements for attenuating the sensi-
tivity of the antennas.
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10.

1.

The isotropic antenna, according to claim 3, 4 or 5,
comprising at least one balun connected to the out-
put of each of said adaptation networks.

The isotropic antenna, according to claim 6, com-
prising at least one voltage balun and one current
balun serially connected to the output of each of said
adaptation networks.

The isotropic antenna, according to claim 6 or 7,
comprising three coaxial cables, each having a first
end connected to the output of each of said baluns
or of said current baluns.

The isotropic antenna, according to claim 8, com-
prising a RF switch with three inputs wherein second
ends of said three coaxial cables, opposite said first
ends, are connected and an output selectable so that
the signal from one of the three dipole-type antennas
(D1, D2, D3), selected manually or automatically,
exits through said output.

The isotropic antenna, according to claim 8, wherein
respective second ends of said three coaxial cables,
opposite said first ends, are configured to be directly
connected to three respective spectrum analysers
or RF receivers, providing them with three respective
RF signals.

The isotropic antenna, according to any one of the
preceding claims, configured to measure electric
fields of up to 6 GHz.
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