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Description

[0001] In one aspect, the present invention relates to
a polariser. In another it relates to an antenna that com-
prises a polariser. More specifically but not exclusively it
relates to a 3D printed K-band microwave bicone anten-
na.
[0002] Large bicone antenna are known for use in di-
rection finding. One known form of bicone antenna is
described in US Patent No US 0304508 dated 2011 ’Di-
rection Finding Antenna System and Method’ by Remez
et al. The antenna disclosed uses four narrow band
waveguides to feed a large bicone for use in direction
finding. There are disadvantages to such antenna. For
example, the antenna described is for use in direction
finding; it is narrow band, it uses a large and bulky
waveguide; it produces vertical polarization; it is expen-
sive; and cannot be used in the present envisaged ap-
plication.
[0003] The publication "Wideband Omnidirectional
Dual-Polarized Biconical Antennas: A Comparison of
Two Approaches" by E. Bagheri-Korani et al., Proc. of
7th European Conference on Antennas and Propagation,
April 2013, pp. 1247-1251 compares a meanderline po-
lariser for a bicone antenna to a metallic blade polariser
for a bicone antenna. US 4568943 and US 2014/0266977
A1 are related to dielectric polarisers.
[0004] The standard method of producing circular po-
larisation for a bicone antenna is to use a meanderline
polariser that comprises a series of cylinders in the bicone
aperture which are interlaced with printed copper grids.
This may be implemented using a four sandwich laminate
of thin (35 micron) polyimide sheets which have the circuit
patterns etched in copper on one side. An example of
such a design is illustrated in Fig 1. It has good perform-
ance but is expensive in terms of materials and assembly
time.
[0005] The present invention aims to overcome these
disadvantages to produce a K band antenna capable of
optimally transmitting RF power in right hand polarisation
at K Band.
[0006] In another aspect there is provided a polariser
for a bicone antenna as defined in the appended claims,
the polariser, when in use, arranged to extend circum-
ferentially around the bicone antenna and comprise
vanes that extend radially away from the bicone antenna,
the vanes oriented obliquely to the linearly polarised
waves propagated from the antenna so as to convert the
waves to or towards or circular polarisation.
[0007] The vanes are typically circumferentially
spaced around the bicone antenna. The vanes are also
favourably equally spaced around the bicone antenna.
The vanes may be oriented at substantially 45 degrees
to the linearly polarised electromagnetic wave propagat-
ed from the antenna so as to circularly polarise the elec-
tromagnetic wave. It will be appreciated that depending
on which direction the vanes are orientated from the lin-
early polarised waves, the polariser will provide right

hand circular polarisation or left hand circular polarisa-
tion.
[0008] The width of each vane may vary with distance
from the aperture. In this way the polariser can be used
to shape the beam from the antenna. In one arrangement
the vanes may be tapered so as to broaden as they ex-
tend radially away from the antenna, favourably such that
the radially distance ends are wider than the antenna
aperture. This enables broadening of the propagated
beam from the antenna.
[0009] The ends of the vanes distal to the antenna may
lie on an imaginary curved surface. This can be used to
provide lens correction, e.g. for use with a minimum size
higher gain antenna. Depending on the lens correction
required, the imaginary surface may be convexly curved;
it may be double convexly curved.
[0010] The thickness of the vanes may vary with radial
distance from the antenna. This can be used for matching
the impedance of the polariser to the surround medium
(e.g. air). It can also be used to control the length of the
vanes and thus overall size of the polariser whilst main-
taining its effectiveness with one or more specific fre-
quency bands. The thickness of the vanes may vary non-
linearly with radial distance from the antenna’s physical
aperture. In one arrangement the ends of the vanes may
be narrowed to provide impedance matching.
[0011] The polariser may comprise a central hub; the
vanes may extend radially outwards away from the hub.
The hub may be arranged to physically and electrically
isolate a first and second (e.g. top and a bottom) radiating
surfaces (favourably conical surfaces) of the bicone an-
tenna. The hub may act to support the radiating surfaces.
The radiating surface may be provided by metal cones
of the bicone antenna.
[0012] The polariser may be comprised from a dielec-
tric material, e.g. plastic or ceramic. The polariser may
comprise a metallised surface (e.g. a metallised conical
surface) that provides a radiating surface of the antenna.
Favourably the polariser provides two separated metal-
lised surfaces that provide separate radiating surfaces
of the antenna. In this way the antenna and polariser can
be integrated, removing the need to provide separate
metallic cone elements. The central hub of the polariser
may define the metallised surface(s).
[0013] The polariser may be for any one or more of a
HJ and K band antenna. In one arrangement it may be
for a K band antenna. The polariser may have a maximum
width (e.g. diameter) equal or less than 55mm. The po-
lariser may be comprised from a material having a relative
dielectric constant of at least 3.5.
[0014] The polariser may comprise a first set of vanes
and a second set of vanes, each vane of the first set
having a first shape, and each vane of the second set
having a second shape, the shapes being different in
order that the first and second sets polarise different fre-
quency bands. In one arrangement the vanes of the first
set may be longer than the vanes of the second set so
as to (optionally circularly) polarise a lower frequency
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band. The vanes of the first and second sets may be
interleaved.
[0015] The polariser may be comprised from a single
integral piece, e.g. of plastics and/or ceramic material,
that at least in part, defines the vanes of the polariser.
The single integral piece may be manufactured using a
3D printing (additive manufacture) process. The single
integral piece may define a radome of the polariser.
[0016] The invention will now be described with refer-
ence to the accompanying diagrammatic drawings in
which:

Figure 1 shows a cylindrical meanderline polariser
in accordance with a known form of antenna;

Figure 2 shows a schematic view of a computer
model of a single piece part plastic polariser in ac-
cordance with one form of the invention, the polariser
forming part of an antenna;

Figure 3 shows manufactured 3D printed turbine po-
larisers, in accordance with one form of the invention,
showing each as a single printed piece part;

Figure 4 shows one form of assembled K Band an-
tenna with integral jig;

Figure 5 shows a schematic sectional view of a com-
puter model of one form of the K band antenna com-
prising a turbine polariser;

Figure 6 shows an alternative view of one form of
the assembled K Band antenna in accordance with
one form of the invention;

Figure 7 shows antenna piece parts in accordance
with one form of the invention;

Figure 8 shows a glass filled nylon polariser in ac-
cordance with a further form of the invention;

Figure 9 shows a glass filled nylon turbine polariser
with integral radome;

Figures 10A-C are perspective, side and end on
views of a feed horn with a dielectric circular polariser
that provides lens correction; and

Figures 11A-11C are perspective views a bicone
antenna having four feeds; Figure 11C shows the
antenna absent the upper cone.

[0017] A standard bicone can be thought of as a uni-
formly tapered transmission line with characteristic im-
pedance a function of the cone angle. The bicone is fed
across the apex gap with a coaxial input (e.g. 50Ω) pro-
ducing currents flowing towards the cone rim (directrix)
with magnetic fields oriented orthogonally as circular con-

ic sections. This generates a dominant mode TEM (plane
wave) field structure yielding linear polarisation oriented
along the cone axis. Because of the circular symmetry
of the feed input, the top and bottom cones act as a balun
for the unbalanced coaxial feeds.
[0018] The cone matches the input impedance to free-
space (120π Ω) at the cone radiating aperture. The bi-
cone impedance is a function of bicone angle and die-
lectric properties of the medium between the cones. Im-
pedance matching is achieved by varying the cone angle
radially, for example, producing a Klopfenstein taper
which produces the best match for a given taper length.
[0019] The bicone is linearly polarised and so requires
a polariser to generate the specified circular polarisation.
The novel dielectric turbine polariser, described below,
produces elliptical right or left hand polarisation at a frac-
tion of the cost using the latest 3D printing additive man-
ufacturing processes.
[0020] To increase robustness a further form of anten-
na is shown in the Figures, for example an integral ra-
dome is also shown in some of the appended Figures.
[0021] The polariser may be, for example, manufac-
tured by selective laser sintering of Duraform GF, a plas-
tic matrix of polyamide (nylon) and glass fibre with die-
lectric constant of ε=3.7. The antenna shown in the Fig-
ures is planned as a higher frequency (K Band) antenna
but the example is exemplary only.
[0022] It will be appreciated to one skilled in the art that
some of the key innovations here are:

a. new type of polariser, named in this application
as a "turbine polariser", which may be manufactured
entirely from plastic. Furthermore, the polariser con-
verts the default horizontal linear polarisation of the
design to the operationally required right hand circu-
lar and vertical linear polarisations;
b. a low cost substitute for printed (meanderline) po-
lariser, the turbine polariser being quick to model us-
ing electromagnetic simulation tools (e.g. CST) since
it is just one material. Meanderline polarisers have
layers of intricate plated tracks which typically take
much longer to simulate;
c. The turbine polariser is a single part whereas a
broadband meanderline polariser has typically sev-
en piece parts which are glued together increasing
assembly time and cost, plus the layers need accu-
rate alignment;
d. 60% of the antenna cost is due to the polariser.
The turbine polariser would reduce this significantly;
e. an integral radome may be designed to protect
the polariser during flight;
f. the use of the latest additive manufacturing tech-
niques, enabling quick manufacture by 3D printing;
thereby reducing the overall cost and particularly the
assembly costs (unlike the standard meanderline
polariser with a number of printed grids).

[0023] The turbine polariser may only be made using
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3D printing (additive manufacturing) techniques which
enables design limited manufacturing rather than man-
ufacturing limited design.

Detailed Description of One Specific Embodiment of 
the Invention

[0024] As shown in the Figure 4-7, the bicone antenna
includes a 3D printed integral polariser. The antenna con-
sists of 4 piece parts: a top brass bicone, bottom brass
bicone, turbine polariser and coaxial cable. The polariser
is comprised from plastics material. However, it will be
appreciated that other materials may be used.
[0025] In Fig 7 two of each of the top and bottom bi-
cones are shown to illustrate their top and bottom sur-
faces. Figure 7 also shows two polarisers one viewed
side on and the other axially, and an assembled K band
antenna that incorporates a polariser with integrated jig.
[0026] The polariser operates by placing circularly
symmetric dielectric vanes at 45° to the original bicone
H polarisation producing a phase lag between its two
orthogonal components. The design is computer opti-
mised to achieve a phase lag of 90° which yields a right
hand circular polarisation signal (or left hand for the vanes
at -45°).
[0027] As the polarisation depends on the 90° phase
shift, the maximum bandwidth for the basic design is
about 60%, for axial ratio <3dB (a measure of polarisation
fidelity). K band is 33%. It may be possible to broaden
the bandwidth by, for example, interleaving the vanes
with ones optimised at a different frequency. The advan-
tage of 3D printing is that all variations are easily manu-
facturable with the computer simulated design digitally
downloaded straight to the 3D printer. The dielectric prop-
erties of the material, the dielectric constant ε and loss
tangent tanδ are required to be known.
[0028] Typically, not much information on dielectric
properties of 3D printed materials is currently available
(manufacturers concentrate on mechanical and thermal
properties) however, P. I. Deffenbaugh, R. C. Rumpf, K.
H. Church, Broadband Microwave Frequency Character-
ization of Printed Materials, 2013 which has measure-
ments of ε and tanδ for some printed materials up to
11GHz.
[0029] From this information, two materials were cho-
sen based on the computed performance from dielectric
constant modelling using 3D electromagnetic software.
Simulation suggested ε∼ 3.5 to 4.5. Ideally low loss
(tanδ<0.01).
[0030] Two materials selected were:

a. Samos NanoTool (or a similar material called Per-
form), a resin filled with ceramic nanospheres. This
material uses liquid photopolymer resin and is cured
by an ultraviolet laser; and
b. PA3200GF a glass sphere filled nylon 12, for ex-
ample manufactured by Selective Laser Sintering
(SLS) using thermoplastic powder where the laser

fuses particles together layer by layer.

[0031] Further modelling was then used to extrapolate
the measured ε and tanδ to K band. The manufacturing
process required keeping the walls thicker than 0.5mm.
Models were produced with 0.1mm and 5° resolution
which gave a file size of 5MB for each model which was
uploaded online. Two models were manufactured, both
of the same design but one with an integral test jig for
ease of measurement in the antenna anechoic chamber.
[0032] It will be appreciated that the dielectric proper-
ties may be measured rather than modelled for printed
materials up to 40GHz thereby increasing the database
significantly in the area of rapid prototyping for antennas.
[0033] The invention as described above provides a
small, low-cost, broadband (up to 3:1) and robust anten-
na used to spatially combine the power input into the four
feeds of the bicone for RF transmission. The addition of
the integral dielectric turbine polariser transforms the
transmitted power into elliptical right or left hand polari-
sation with the degree of polarisation computer optimis-
able depending on bandwidth, bicone dimensions and
choice of polariser material.

1) The invention antenna and polariser are broad-
band (up to 300% depending on size - the prior art
waveguide bicone is <50%).
2) It can transmit higher powers from solid state am-
plifiers. Due to technology limitations, the RF power
available from each amplifier is limited and so by
using an antenna with four feeds each with its own
amplifier enables the transmission of higher RF pow-
er.
3) The invention uses broadband, small, coaxial
transmission lines. The antenna is small, compact
and robust (withstanding high launch g) enabling it
to fit into existing aircraft dispensers for use in ECM
applications.

[0034] The dielectric turbine polariser is capable of be-
ing manufactured using the latest 3D Additive Manufac-
turing processes of Stereolithography and Selective La-
ser Sintering.
[0035] It will be appreciated that the polariser is pref-
erably formed from plastics material however, the polar-
iser may be formed from ceramic material.
[0036] The ceramic version, which operates better at
the lower part of the band for given small bicone dimen-
sions, can be injection moulded or use the emerging ce-
ramic stereolithography technology. Additive manufac-
turing produces parts rapidly and at a tenth the cost of
the meanderline polariser and with no assembly required
and with reasonable performance for this application. It
will be appreciated that any other suitable form of man-
ufacturing method may be used.
[0037] The present invention may be used in applica-
tions that require an RF system to have a change of po-
larization, currently for high frequency K Band applica-
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tions. However, the present invention may be adapted
to replace the current meanderline polarisers in the lower
HJ Band antenna.
[0038] It will be appreciated that 3D printing of the
present invention is advantageous in the field of micro-
wave antenna as such antenna as described may be
prototyped quickly at relatively low cost and make use of
parts that could not normally be manufactured in any oth-
er way. Additionally, 3D printing enables metallisation of
printed plastics and this is particularly useful in the
present invention and is particularly useful in antenna
design.
[0039] Figure 2 and 3 illustrate an example circular po-
lariser for a K band bicone antenna 1. Figures 4, 5, 6 and
7 show a bicone antenna incorporating the polariser of
Figs 2 and 3. The antenna and polariser illustrated in
Figures 4, 5, 6 and 7 was formed with an integrated jig
in order to facilitate testing. The jig is optional and is not
expected to be formed for polariser intended for practical
employment.
[0040] The polariser is comprised from a single integral
piece of dielectric material (e.g. glass filled nylon) man-
ufactured using a 3D printing process. The polariser 1
comprises a central hub 2 (seen most clearly in Figs 3
and 5) and radial vanes 3 that are circumferentially
spaced equally around the hub 2.
[0041] The hub 2 defines two recesses 4 each for re-
ceiving a cone piece 5 of a bicone antenna. Each recess
4 has a conical end face 6 against which a conical face
5A of the respective cone piece 5 lies flush (see Fig 4).
The recesses 4 are aligned such that the conical faces
5A of the cone pieces 5 face one another and are spaced
apart (see Fig 5).
[0042] A co-axial cable 7 provides a single feed for the
antenna. The cable extends 7 at least partially through
the hub across the space between the two cone pieces.
In an alternative arrangement four or more feeds as il-
lustrated in Figs 11 may be used.
[0043] The gap (volume of space) 9 directly between
the conical end faces 5A of the cone pieces 5 may be
completely filled with the dielectric material of the polar-
iser 1 or optionally may be formed with cavities in order
to vary the relative dielectric constant of the volume di-
rectly between the cones from that of the dielectric ma-
terial. The relative dielectric constant of the gap 9 will
depend on the proportion of the gap volume’s that is oc-
cupied by cavity and what fills the cavity, e.g. air and/or
another dielectric material. The total volume of the gap
9 that is occupied by a cavity or cavities may be selected
based on the dielectric constant required to provide im-
pedance matching of the antenna with that of the co-axial
cable feed.
[0044] The vanes 3, which are of substantially identical
shape, are equally spaced around the hub 2. Each vane
3 is angled at 45° to the linearly polarised waves from
the bicone antenna aperture so as to produce a phase
lag between the wave’s two orthogonal components. The
design of the vanes, e.g. thickness and length, is com-

puter optimized based on the intended frequency band
of the antenna, to bring about a phase lag of 90° which
yields a right hand circular polarised wave. The vanes
may instead be oriented at 45° to the linearly polarised
waves in the opposite direction so as to yield left hand
polarised wave.
[0045] The vanes 3 broaden with increased radial dis-
tance from the hub 2 such that the ends of the vanes that
are radially distal from the hub 2 are broader than the
separation between the outer edge of the two conical
surfaces and thus of the height of the antenna aperture.
This is evident in the figures, from the smaller axial sep-
aration A between the conical surfaces of the cones com-
pared with the axial separation B between the axial edges
of the vanes 3.
[0046] The vanes 3 may be shaped so that their thick-
ness varies with radial distance from the hub 2. In one
arrangement, the thickness of the vanes tapered so as
to narrow to their free ends. This design provides better
impedance matching of the antenna with the surrounding
medium.
[0047] The radially outward end face or edge or each
vane is concavely curved between its upper and lower
edges (as viewed in Fig 2) such that they lie on a convexly
curved (as viewed from outside of the polariser) imagi-
nary surface that, by virtue of extending circumferentially
around the polariser, has double convex curvature.
[0048] In an alternative arrangement of antenna (not
shown), rather than using cone pieces, the two conical
faces 6 of the hub 2 are metallised using conventional
techniques (e.g. vapour deposition) to provide the radi-
ating surfaces of the bicone antenna. As this arrange-
ment does not require separate cone pieces 5, the hub
2 may not define the recesses 4.
[0049] In order to increase the bandwidth of the com-
bined polariser and antenna, the polariser may be formed
with a further set of vanes (not shown). The vanes of the
second set are also equally spaced circumferentially
around the hub and radiate from it. The vanes of the first
and second sets are interleaved such that each vane of
the second set has a vane from the first set immediately
adjacent it on either side. The vanes of the second set
are longer that than vanes of the first set in order to more
readily circularly polarise waves of a lower bandwidth
from the antenna.
[0050] Figure 8 illustrates an alternative bicone anten-
na with polariser adapted for use with a H and/or J band
frequency bicone antenna. The vanes have a substan-
tially constant width about their radial length. The cones
of the antenna are seated about a conical face of the
recess provided by the circumferentially spaced vanes.
The cones are proportionally larger compared with the
vanes such that the vanes lie substantially entirely be-
tween the cone pieces. In this instance the polariser,
formed as a single integral piece using a 3D printing proc-
ess, is manufactured from glass filled nylon though other
materials may be used.
[0051] Figure 9 is a further embodiment of a polariser,
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similar to that of Figures 2-5 comprising an integral ra-
dome 10. The radome 10 is arranged radially outwards
of the vanes and extends circumferentially around the
vanes. The incorporation of a radome may increase the
mechanical strength of the polariser. It will be appreciated
that the radome’s shape may vary from that shown in Fig
9, e.g. so as to extend towards and optically over the axis
of the polariser so as to cover the cones 5 of the antenna.
[0052] It will be appreciated that the antenna may find
use in applications that require meanderline polarisers.
These may include but not be limited to omni-directional
antennas, direction finding antennas and horn antennas.
[0053] It will further be appreciated that the polariser
may be developed further to obtain a flat profile. Further-
more, it the polariser may be developed further to provide
dual-use of radiation pattern tapering as well as polari-
sation change.
[0054] The invention may also find use in any antenna
needing a cylindrical polariser for example, direction find-
ing and omni antennas.
[0055] There is also the possibility of replacing a flat
meanderline polariser in front of the horn by using a flat
version of the polariser. Furthermore, the dielectric po-
lariser may be shaped as well to provide a dual-use a
lens corrected horn as well.
[0056] An example of a polariser 20 for a horn antenna
is illustrated in Figs 10A-10C. The dielectric polariser 20
is manufactured from a single integral piece of dielectric
material using a 3D printing (additive manufacture) proc-
ess. The polariser 20 is mounted over the aperture of a
horn antenna 30. The polariser 20 comprises a plurality
of parallel dielectric vanes 21 that extend away from the
aperture. Each vane 21 is oriented to lie at 45 degrees
to the linearly polarised waves propagated from the horn
30 such that the resulting wave from the polariser follow-
ing interacting with the vanes 21 has circular polarization
(either left or right handed).
[0057] As seen most clearly in Figures 10A and 10B,
the edges of vanes radially distal from the horn 30 are
shaped so as to lie on an imaginary surface that has
double convex curvature (as viewed facing towards the
horn). This curvature provides a lens correcting function.
It will be appreciated that the vanes could instead be
shaped such that the imaginary plane has a single convex
curvature only.
[0058] The choice of material used to form the polariser
is made based on its relative dielectric constant given
the relatively limited (at present) number of materials
available for additive manufacture. Materials that have a
higher relative dielectric constant may in certain applica-
tions be preferred as they allow use of shorter vanes and
thus a smaller polariser.
[0059] Figures 11A-11C illustrate an alternative bicone
antenna having four coaxial feed inputs 3 instead of one.
Apart from being arranged away from the centre of the
radiating surface, each of the four feeds physically con-
nects to the two radiating surfaces in the same way as
in a traditional single feed bicone antenna.

[0060] The feeds 3 are arranged circumferentially and
symmetrically about the centre 4A of each conical radi-
ating surface of cone 4.
[0061] Each feed 3 is driven by a separate solid state
amplifier (not shown) from a signal source, e.g. RF trans-
mitter.
[0062] The four radiated beams from the antenna are
combined spatially to reduce the RF loss.
[0063] The bicone is 50mm diameter but this is exem-
plary only and other sizes of bicone may be envisaged.
For this particular compact design the RF power input
into the coaxes are from solid-state MMIC amplifiers on
a PCB attached to the base of the bicone.
[0064] It will be appreciated that other larger numbers
of feeds 3 may be envisaged for other applications. The
reason for four feeds is because many applications re-
quire maximum power transmission from the solid-state
amplifiers currently available. Solid-state amplifiers are
necessarily used because of the small space envelope
available in such antenna. In one arrangement the bicone
transfers the four blocks of input power from the four am-
plifiers and adds them with low-loss (a high antenna ef-
ficiency) during transmission from the antenna. To
achieve a good simultaneous match (called the F-param-
eter) it is important to place the feeds symmetrically. Also
to achieve the required omni-direction coverage the co-
axial cables have to be placed near the centre of the
bicone. The smallest bicone feed-point gap which is man-
ufacturable is required to achieve the optimum simulta-
neous match.
[0065] As can be seen in Fig 11C, each transmitting
surface 4 of the bicone antenna defines central depres-
sions 4B so as to define a circumferential ridge 4C that
forms the apex of the radiating surface. The feeds 3 are
spaced on the ridge 4C symmetrically about the centre
4A such that each feed lies partially in the depression.
This arrangement provided good matching as each feed
lies at the circumferential apex of the radiating surface.
The radiating surfaces may be provided either by con-
ventional cone pieces or through a metallised surface of
the hub of a polariser as described above.
[0066] The estimated the power handling of the 50mm
diameter version of the bicone is a peak power of ∼1KW
at sea level and 30W average power.
[0067] The design is tolerant to feed amplitude and
phase imbalances of ∼ 61dB and 610°.
[0068] There is graceful degradation of performance
such that if a single feed breaks 75% of the power will
still be transmitted.

Claims

1. A polariser (1) for a bicone antenna, wherein the po-
lariser is arranged to extend circumferentially around
the bicone antenna and comprises vanes (3) that
extend radially away from the bicone antenna, the
vanes are oriented obliquely to the electrical field of
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linearly polarised electromagnetic waves propagat-
ed from the bicone antenna and are configured to
convert the linear polarisation of the electromagnetic
waves to or towards circular polarisation; wherein
the polariser comprises a hub (2) about which the
vanes are supported, characterised in that the hub
is arranged to support first and second cones of the
bicone antenna and physically and electrically iso-
late first and second radiating surfaces of the first
and second cones of the bicone antenna; and where-
in the polariser is comprised of a single integral piece
of dielectric material that defines the vanes and, at
least in part, the hub.

2. A polariser according to any claim 1 wherein radially
outward facing ends of the vanes lie on an imaginary
curved surface.

3. A polariser according to claim 2 wherein the radially
outward facing ends of the vanes lie on an imaginary
convexly curved surface.

4. A polariser according to claim 3 wherein the imagi-
nary surface has a double convex curvature.

5. A polariser according to claim 1 in which a thickness
of the vanes varies with radial distance from an ap-
erture of the bicone antenna.

6. A polariser according to claim 1 comprising a first
set of vanes and a second set of vanes, the vanes
of the first set having a different shape to the vanes
of the second set such that the first and second sets
of vanes polarise electrical fields of electromagnetic
waves in preferentially different frequency bands.

7. A polariser according to claim 1 comprising a met-
allised surface that is configured to provide a radiat-
ing surface of the bicone antenna.

8. A polariser according to claim 7, wherein the hub
comprises the metallised surface.

9. A polariser according to claim 1 wherein the single
integral piece also defines, at least in part, a radome.

Patentansprüche

1. Polarisator (1) für eine bikonische Antenne, wobei
der Polarisator so angeordnet ist, dass er sich in Um-
fangsrichtung um die bikonische Antenne herum er-
streckt und Schaufeln (3) umfasst, die sich radial von
der bikonischen Antenne weg erstrecken, wobei die
Schaufeln schräg zu dem elektrischen Feld aus li-
near polarisierten elektromagnetischen Wellen ori-
entiert sind, die von der bikonischen Antenne über-
tragen werden, und konfiguriert sind, um die lineare

Polarisation der elektromagnetischen Wellen in oder
in Richtung auf eine kreisförmige Polarisation um-
zuwandeln;
wobei der Polarisator eine Nabe (2) umfasst, an der
die Schaufeln abgestützt sind, dadurch gekenn-
zeichnet, dass die Nabe eingerichtet ist, um erste
und zweite Kegel der bikonischen Antenne abzustüt-
zen und erste und zweite strahlende Oberflächen
des ersten und zweiten Kegels der konischen An-
tenne physikalisch und elektrisch zu isolieren; und
wobei der Polarisator aus einem einzigen einteiligen
Stück eines dielektrischen Materials besteht, das die
Schaufeln und zumindest teilweise die Narbe defi-
niert.

2. Polarisator nach Anspruch 1, wobei radial nach au-
ßen hin weisende Enden der Schaufeln auf einer
imaginären gekrümmten Oberfläche liegen.

3. Polarisator nach Anspruch 2, wobei die radial nach
außen hin weisenden Enden der Schaufeln auf einer
imaginären konvex gekrümmten Oberfläche liegen.

4. Polarisator nach Anspruch 3, wobei die imaginäre
Oberfläche eine doppelte konvexe Krümmung auf-
weist.

5. Polarisator nach Anspruch 1, wobei eine Dicke der
Schaufeln mit einem radialen Abstand von einer
Apertur der bikonischen Antenne variiert.

6. Polarisator nach Anspruch 1, der einen ersten Satz
von Schaufeln und einen zweiten Satz von Schau-
feln umfasst, wobei die Schaufeln des ersten Satzes
eine andere Gestalt als die Schaufeln des zweiten
Satzes aufweisen, sodass die ersten und zweiten
Sätze von Schaufeln elektrische Felder von elektro-
magnetischen Wellen in vorzugsweise verschiede-
nen Frequenzbändern polarisieren.

7. Polarisator nach Anspruch 1, der eine metallisierte
Oberfläche umfasst, die konfiguriert ist, um eine
strahlende Oberfläche der bikonischen Antenne be-
reitzustellen.

8. Polarisator nach Anspruch 7, wobei die Nabe die
metallisierte Oberfläche umfasst.

9. Polarisator nach Anspruch 1, wobei das einzige ein-
teilige Stück zumindest teilweise auch ein Radom
definiert.

Revendications

1. Polariseur (1) pour une antenne biconique, dans le-
quel le polariseur est agencé pour s’étendre, de ma-
nière circonférentielle, autour de l’antenne biconique
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et comprend des pales (3) qui s’étendent radiale-
ment à distance de l’antenne biconique, les pales
sont orientées de manière oblique par rapport au
champ électrique des ondes électromagnétiques po-
larisées de manière linéaire, propagées à partir de
l’antenne biconique et sont configurées pour conver-
tir la polarisation linéaire des ondes électromagné-
tiques en ou vers la polarisation circulaire, dans le-
quel le polariseur comprend un moyeu (2) autour
duquel les pales sont supportées, caractérisé en
ce que le moyeu est agencé pour supporter des pre-
mier et second cônes de l’antenne biconique et isoler
physiquement et électriquement les première et se-
conde surfaces de rayonnement des premier et se-
cond cônes de l’antenne biconique ; et dans lequel
le polariseur est composé avec une seule pièce so-
lidaire de matériau diélectrique qui définit les pales
et, au moins en partie, le moyeu.

2. Polariseur selon la revendication 1, dans lequel des
extrémités orientées radialement vers l’extérieur des
pales sont sur une surface incurvée imaginaire.

3. Polariseur selon la revendication 2, dans lequel les
extrémités orientées radialement vers l’extérieur des
pales sont sur une surface incurvée de manière con-
vexe imaginaire.

4. Polariseur selon la revendication 3, dans lequel la
surface imaginaire a une double courbure convexe.

5. Polariseur selon la revendication 1, dans lequel une
épaisseur des pales varie avec la distance radiale à
partir d’une ouverture de l’antenne biconique.

6. Polariseur selon la revendication 1, comprenant un
premier ensemble de pales et un second ensemble
de pales, les pales du premier ensemble ayant une
forme différente des pales du second ensemble de
sorte que les premier et second ensembles de pales
polarisent les champs électriques des ondes élec-
tromagnétiques dans des bandes de fréquence de
préférence différentes.

7. Polariseur selon la revendication 1, comprenant une
surface métallisée qui est configurée pour fournir
une surface de rayonnement de l’antenne biconique.

8. Polariseur selon la revendication 7, dans lequel le
moyeu comprend la surface métallisée.

9. Polariseur selon la revendication 1, dans lequel la
pièce solidaire unique définit également, au moins
en partie, un radôme.
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