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(54) ANTENNA ARRANGEMENT

(57) An antenna arrangement for a vehicle vessel or
craft is provided. The antenna arrangement comprises a
first antenna and a second antenna each connected to

a mast, and a mount which facilitates movement of the
second antenna while maintaining the first antenna in a
static position.
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Description

[0001] The present invention relates to an antenna ar-
rangement for a vehicle vessel or craft and more partic-
ularly to an antenna arrangement for mobile communi-
cations which enables the movement of antenna while
ensuring other antenna in the arrangement remain sta-
tionary.
[0002] Antenna are typically positioned in order to cre-
ate specific areal coverage. Some antenna, including di-
rectional line of sight antenna, need to be adjustable in
real time when the areal coverage requirement changes,
particularly in mobile applications where multiple vehi-
cles are deployed with integrated mobile communica-
tions capability and areal coverage needs to be consist-
ently maintained. As these adjustable antenna are often
co-located with other antenna which need to maintain a
different areal coverage, it is a problem that the move-
ment of the adjustable antenna results in movement of
other co-located antenna and a resultant change in areal
coverage. The problem is particularly acute when the co-
located antenna are Long Term Evolution (LTE) or 4G
antenna which need to maintain a relative position in or-
der to ensure the Multi Input Multi Output (MIMO) capa-
bility is maintained.
[0003] It is an object of the present invention to address
some of the issues highlighted above.
[0004] According to the first aspect of the invention
there is provided an antenna arrangement suitable for a
vehicle, vessel or craft comprising a mast, a mount at-
tached to the mast, a first antenna rigidly attached to the
mount, and a second antenna configured to be movable
about at least one axis, and mounted below the first an-
tenna, such that in use the second antenna is moveable
independently of the first antenna, wherein the first an-
tenna is substantially static with respect to the mount.
[0005] The use of a single antenna arrangement
wherein movable and static antenna are arranged togeth-
er means that a wide capability can be efficiently imple-
mented on a mobile platform. This means that the areal
coverage can easily be adapted to meet the requirements
of the tactical location of the mobile platform. Adjustment
of the areal coverage is especially important when work-
ing in a range of environments from largely unobstructed
open spaces to built-up areas including urban zones.
[0006] The second antenna may be movable by rotat-
ing the mast coaxially or by additional means.
[0007] The use of a mount to support the first and sec-
ond antenna allows customisation of the antenna ar-
rangement based on the requirements of the antenna
arrangement without having to customise the mast. The
mount may be customised to include real-time adjust-
ment of at least the second antenna and comprise a hol-
low portion or conduit for routing and protection of elec-
tronic equipment and interface equipment including wir-
ing and cabling. The mount may be C-shaped in cross
section facilitating direct alignment of the first antenna
with the second antenna and coaxial alignment of the

first antenna with the mast. The mount may be L-shaped
in cross section with the connections to the first antenna
and the mast substantially vertically aligned. The mount
may have at least one element which is configured to
align the first antenna with the mast. The mount may
additionally enable the height of the first antenna to be
adjusted while maintaining the position of the second an-
tenna.
[0008] Preferably, the second antenna is connected to
the mount.
[0009] The mount may include features enabling ad-
justment of at least the second antenna around single or
multiple axes and may additionally provide remote ad-
justment of the second antenna.
[0010] In a further arrangement a rotational platform,
may be located between the mast and mount, arranged
to provide rotation of the mount about the central axis of
the mast.
[0011] The use of the rotational platform means that
the mount may be adjustably rotated independently of
the mast. The rotational platform may be remotely ad-
justable or manually adjustable at the rotational platform
itself. The rotational platform may be used in a scanning
operation and may be configured to orbit the main axis
of the mast or oscillate between multiple positions.
[0012] A further rotational platform may be located be-
tween the mount and the first antenna enabling further
adjustment of at least the first antenna on movement of
at least the second antenna. The further rotational plat-
form may be configured to contra-rotate with the rotation-
al platform.
[0013] In a further arrangement the first antenna may
be coaxially aligned with the central axis of the mast.
[0014] Coaxially aligning the first antenna with the cen-
tral axis of the mast limits the range of movement of the
first antenna to ensure that the areal coverage of the first
antenna remains constant whilst still allowing the second
antenna to be moveable to perform its function. The co-
axial alignment allows the first antenna to be static with
respect to the mast, such that it prevents the first antenna
from revolving or orbiting about the main axis of the mast
which is important for maintaining areal coverage.
[0015] In a further arrangement the mast may be height
adjustable.
[0016] The height adjustable mast allows further ad-
justment of the areal coverage of all antenna that are
connected to the mast. This is particularly important when
operating with a directional or line of sight antenna which
may need to be situated in an elevated position in order
to obtain the required areal coverage. If more than one
mast is used the masts may be independently adjusted
to the same height or different heights depending on the
areal coverage requirements.
[0017] In a further arrangement the second antenna
may be attached to the mount via a tilt device, arranged
to facilitate adjustment of the angle of elevation of the
second antenna.
[0018] The mount may include features enabling the
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tilting, twisting, rotating of the second antenna around
single or multiple axes, and may additionally provide re-
mote adjustment of the second antenna. A tilt device al-
lows further adjustment of the areal coverage of the sec-
ond antenna. This is particularly important when operat-
ing with directional or line of sight antenna.
[0019] In a further arrangement the mount may com-
prise an electromagnetic shield located proximate to the
second antenna arranged to reduce electromagnetic in-
terference on the second antenna.
[0020] The use of an electromagnetic shield reduces
electromagnetic interference or radio frequency interfer-
ence from interfering with at least the second antenna.
This electromagnetic interference or radio frequency in-
terference may originate from at least the first antenna,
or from sources external to the antenna arrangement in-
cluding but not limited to radio and television interference
as well as interference from jamming and electromag-
netic radiation detection devices.
[0021] In a further arrangement the first antenna may
be an LTE antenna. The LTE antenna may be configured
to provide 4G capability. The LTE antenna may be an
omnidirectional antenna or it may be a sectored antenna.
[0022] In a further arrangement the first antenna may
be a stacked antenna.
[0023] A stacked antenna may be used to increase the
capability of the antenna arrangement including in-
creased MIMO capacity, transmission and/or receiving
wider signal frequency range with different antenna op-
erating at different frequency ranges.
[0024] In a further arrangement the second antenna
may be a directional line of sight antenna.
[0025] A directional line of sight antenna may be used
to increase the capability of the antenna arrangement
and may enable the antenna arrangement to be recon-
figured without having to move the structure, vehicle, ves-
sel or craft. The directional line of sight antenna may be
used in a scanning operation and may be configured to
oscillate between multiple positions.
[0026] In a further arrangement the antenna arrange-
ment may comprise a further first antenna configured at
a pre-defined distance from the first antenna.
[0027] The further first antenna may be free standing
or connected to the same structure, vehicle, vessel or
craft as the first antenna, but it may be connected to an-
other structure including another vehicle, vessel or craft.
The use of multiple antenna configured at pre-defined
distances may be used to increase MIMO capacity. The
co-axial alignment of the first antenna with the mast when
the first antenna is paired with a further first antenna
which is substantially static ensures that the separation
distance remains constant when the second antenna is
adjusted.
[0028] In a further arrangement the further first antenna
may be fixedly attached to a further mast.
[0029] The further mast may be free standing or con-
nected to the same structure, vehicle, vessel or craft as
the mast, but it may be connected to another structure

including another vehicle, vessel or craft. The use of a
further mast may be used to adjust the areal coverage
of the arrangement. The adjustment of the areal cover-
age of the arrangement may be achieved by adjusting
the height of the further mast to be the same as or different
to the mast. The further mast may allow further directional
LOS antenna to be adjusted to meet the areal coverage
requirements.
[0030] In a second aspect of the invention there is pro-
vided an antenna system suitable for a vehicle, vessel
or craft comprising two antenna arrangements as defined
herein.
[0031] Multiple antenna arrangements may be inte-
grated to enable increased areal coverage. The multiple
antenna arrangements may be arranged on a structure
or framework which is configured to maintain desired
separation of the antenna arrangements. This framework
may comprise two or more substantially vertical elements
each of which may be separated by a substantially hor-
izontal element which may be adjusted to achieve the
desired separation of at least the first antenna.
[0032] In a further arrangement the first antenna on
the first mast and the further first antenna on the further
mast, may be located on their respective mounts, such
that during use the distance between said first antenna
and further first antenna is constant.
[0033] Maintaining a constant distance between the
first antenna and the further antenna enables consistent
performance of the antenna arrangement as the areal
coverage remains constant meaning recalibration of the
antenna arrangement is not required.
[0034] In a yet further aspect of the invention there is
provided an antenna system suitable for a vehicle, vessel
or craft comprising a first mast, a first mount attached to
the first mast, a first antenna rigidly attached to the first
mount, and a second antenna configured to be movable
about at least one axis, and mounted below the first an-
tenna, such that in use the second antenna is moveable
independently of the first antenna,
a further mast, a further mount attached to the further
mast, a further first antenna rigidly attached to the further
mount, and a further second antenna configured to be
movable about at least one axis, and mounted below the
further first antenna, such that in use the further second
antenna is moveable independently of the first antenna,
wherein the first antenna is substantially static with re-
spect to the further first antenna.
[0035] The invention will now be described, by way of
example only, with reference to the accompanying draw-
ings in which:-

Figure 1 is a side perspective of an antenna arrange-
ment according to the present invention.

Figure 2 is a rear perspective of an alternative em-
bodiment of an antenna arrangement according to
the present invention.
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[0036] Referring to Figure 1, there is provided an or-
thogonal view of a section of an antenna arrangement
suitable for a vehicle, vessel or craft. The antenna ar-
rangement comprises a mast 102 configured to support
an LTE antenna 104 providing 4G capability and a direc-
tional Line of Sight (LOS) antenna 106 mounted below
the LTE antenna 104. Both the LTE antenna 104 and the
LOS antenna 106 are attached to a mount 112 which is
in turn connected to the mast 102. This arrangement al-
lows the LTE antenna 104 and LOS antenna 106 to be
configured to give the required areal coverage by adjust-
ing the height of the mast 102. The LOS antenna 106
may be caused to rotate or oscillate using a rotational
platform 108 located between the mast 102 and the
mount 112. A tilt device 110 allows the angle of elevation
of the LOS antenna 106 to be adjusted. The mount 112
is configured to position the LTE antenna 104 in coaxial
alignment with the elongate central axis of the mast 102,
ensuring that when the mount 112 rotates to change the
areal coverage of the LOS antenna 106, that the areal
coverage of the LTE antenna 104 is not affected. The
antenna arrangement shown in Figure 1 also provides
electromagnetic shielding 114 proximate to the LOS an-
tenna 106 to reduce the electromagnetic interference on
the LOS antenna.
[0037] Referring to Figure 2, there is provided a rear
view of an antenna system 200 comprising two antenna
arrangements similar to the antenna arrangement 100
shown in Figure 1. Figure 2 shows a vehicle 202 com-
prising a framework 204 which is configured to support
a first mast 206 and a further mast 208. Each of the first
mast 206 and further mast 208 has a respective mount
210, 212, a LOS antenna (not shown) connected to the
respective mount 210, 212, and a LTE antenna 214, 216
which together provide 4G areal coverage with MIMO
capability. The first mast 206 and further mast 208 both
comprise rotational platforms (not shown) positioned be-
tween the first mast 206 and further mast 208 and the
respective mount 210, 212. The coaxial alignment of the
LTE antenna 214, 216 with the respective first mast 206
and further mast 208 ensures that the distance between
the LTE antenna 214, 216 remains the same on rotation
of either or both rotational platforms (not shown).

Claims

1. An antenna arrangement suitable for a vehicle, ves-
sel or craft comprising a mast, a mount attached to
the mast, a first antenna rigidly attached to the
mount, and a second antenna configured to be mov-
able about at least one axis, and mounted below the
first antenna, such that in use the second antenna
is moveable independently of the first antenna,
wherein the first antenna is substantially static with
respect to the mount.

2. An antenna arrangement according to claim 1

wherein the second antenna is connected to the
mount.

3. An antenna arrangement according to claim 1 or 2
further comprising a rotational platform, located be-
tween the mast and mount, arranged to provide ro-
tation of the mount about the central axis of the mast.

4. An antenna arrangement according to any preceding
claim wherein the first antenna is coaxially aligned
with the central axis of the mast.

5. An antenna arrangement according to any preceding
claim wherein the mast is height adjustable.

6. An antenna arrangement according to any one of
the preceding claims wherein the second antenna is
attached to the mount via a tilt device, arranged to
facilitate adjustment of the angle of elevation of the
second antenna.

7. An antenna arrangement according to any preceding
claim wherein the mount further comprises an elec-
tromagnetic shield located proximate to the second
antenna arranged to reduce electromagnetic inter-
ference on the second antenna.

8. An antenna arrangement according to any preceding
claim wherein the first antenna is an LTE antenna.

9. An antenna arrangement according to any preceding
claim wherein the first antenna is a stacked antenna.

10. An antenna arrangement according to any preceding
claim wherein the second antenna is a directional
line of sight antenna.

11. An antenna arrangement according to any one of
the preceding claims comprising a further first an-
tenna configured at a pre-defined distance from the
first antenna.

12. An antenna arrangement according to claim 11
wherein the further first antenna is fixedly attached
to a further mast.

13. An antenna system suitable for a vehicle, vessel or
craft comprising two antenna arrangements accord-
ing to any one of claims 1 to 10.

14. A system according to claim 13, wherein the first
antenna on the first mast and the further first antenna
on the further mast, are located on their respective
mounts, such that during use the distance between
said first antenna and further first antenna is con-
stant.
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