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(54) An enclosure and mounting assembly for an antenna

(57) An apparatus comprising: a radome; and a tube
disposed within, and mounted to, the radome, wherein
the tube has an outer surface adapted for mounting trans-

mitter and/or receiver components thereon and an inner
surface defining a cooling chimney, and wherein the ra-
dome has an opening at each end of the tube for allowing
air to circulate through the cooling chimney.
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Description

Field of the Invention

�[0001] Embodiments of the present invention relate to
an enclosure and mounting assembly for an antenna.

Background

�[0002] In 2G and 3G cellular wireless networks, base
stations provide the coverage for end user access. The
most popular macro base station has one or several ra-
dios or transmitters and receivers (TRX) inside, config-
ured in one or several sector fashion, and covers a radius
of a few kilometres. Antennas are mostly external, large
in size, and connected to the TRX via cables and con-
nectors. The whole base station needs a specialized cel-
lular site to install, due to the physical size of equipment,
high power consumption, and height requirements.
�[0003] For broadband wireless service beyond 3G, a
lot more smaller base stations need to be deployed in
areas where there is a concentration of heavy data traffic.
They need multiple-�sector and multiple-�radio support to
maximize capacity. The traditional Macro cells have to
be scaled down to Micro or even Pico cells, with a radius
shrinking from a few kilometres to a few hundred meters.
The mounting sites for such small base stations are less
cellular specific, such as walls of building, rooftop of build-
ing, street light post, utility poles, traffic lights, etc...
�[0004] Due to the large number of sites required for
small broadband wireless base stations, on- �location
weather proof and temperature controlled cabinets are
normally unavailable. Also the physical infrastructure will
not be able to support very large or heavy equipment due
to weight and wind load. The present applicant has iden-
tified a need for smaller, lighter base stations that con-
sume less energy.
�[0005] From an operations point of view, the present
applicant has identified the need to make the installation
process simple and fool proof since there will be many
units to install and it would be advantageous if the base
stations could be installed without requiring a highly
skilled engineer. The most time consuming operations
involved in installing current base stations are antenna
mounting, orientation, cable connection with TRX, and
cable connector weather proofing.
�[0006] There is increasing pressure on reducing the
cost of small base stations themselves. Downsized Mac-
ro base stations are ill-�fit to achieve the cost target due
to their over engineered designs.
�[0007] It is an aim of certain embodiments of the
present invention to solve one or more of the aforemen-
tioned problems.

Summary

�[0008] According to a first embodiment of the present
invention there is provided an apparatus comprising: a

radome; and a tube disposed within, and mounted to, the
radome, wherein the tube has an outer surface adapted
for mounting transmitter and/or receiver components
thereon and an inner surface defining a cooling chimney,
and wherein the radome has an opening at each end of
the tube for allowing air to circulate through the cooling
chimney.
�[0009] The aforementioned arrangement has been
found to provide a low cost, compact, and readily con-
structed apparatus for embedding multiple active anten-
nas in an enclosed structure. The central tube serves to
form both a mounting and isolation structure for the trans-
mitter and/or receiver components and also a cooling
chimney for removing heat generated by the transmitter
and/or receiver components. The tube also acts as a
structural backbone for the apparatus.
�[0010] The tube may have a plurality of sides and be
adapted for mounting a transmitter and/or receiver on
each one of the sides. For example, the tube may have
a substantially triangular cross-�section. An active anten-
na may be mounted on each of the three sides of the
triangular cross-�sectioned tube. In such a triangular
cross- �sectioned arrangement, the radome may also
have a substantially triangular cross-�section for compact-
ness and ease of mounting the tube therein. The com-
plementary shape of the tube and radome also aids in
sealing areas where the transmitter and/or receiver com-
ponents are mounted.
�[0011] The tube may be made of aluminium. An alu-
minium tube is lightweight and has been found to be ideal
in functioning as a structural backbone, a radio frequency
insulator among sectors, and a heat sink for electronic
components. In order to further strengthen the structure,
the tube may comprise one or more cross- �bracing ele-
ments disposed within the cooling chimney between
points on the inner surface of the tube. The one or more
cross- �bracing elements function to strengtheming the ap-
paratus while still allowing air to flow through the cooling
chimney.
�[0012] The radome may be made of plastic which is
lightweight and provides RF-�transparency to embedded
antennas. In order to aid transportation and installation,
the radome may comprise a handle on an outer surface
thereof for carrying the apparatus. According to one ar-
rangement, the handle is disposed over one of the open-
ings in the radome for reducing ingress of moisture, dust,
and/or other debris while still allowing air to exit the open-
ing. For example, the apparatus may be adapted to be
mounted with the tube orientated in a vertical direction
with a top and bottom opening. Air can then circulate up
the chimney with cool air entering through the bottom
opening and heated air exiting through the top opening
by convection. In order to avoid debris falling into the top
opening, the handle may be disposed thereover.
�[0013] A bottom plate may be provided for mounting
the tube to the radome. In this case, one of the openings
in the radome for allowing air to circulate through the
cooling chimney may be defmed by the bottom plate.
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�[0014] The tube may be mounted to the radome to form
a seal at each end of the tube isolating air within the
cooling chimney from a region between the outer surface
of the tube and an inner surface of the radome. For ex-
ample, a gasket may be provided at each end of the tube
to form the seal. The region between the outer surface
of the tube and the inner surface of the radome may be
sealed to an ingress protection rating of at least 67 (IP67).
Such a seal protects electronic components mounted
therein from dust and moisture.
�[0015] The transmitter and/or receiver components
can be provided in various forms. In one arrangement
the outer surface of the tube is adapted for mounting
electronic boards comprising the transmitter and/or re-
ceiver components.
�[0016] The apparatus of certain embodiments of the
present invention may be provided with transmitter
and/or receiver components to form a base station of a
wireless communications network, for example, a mobile
phone network.

Brief Description of the Figures

�[0017] For a better understanding of the present inven-
tion and to show how the same may be carried into effect,
embodiments of the present invention will now be de-
scribed by way of example only with reference to the
accompanying drawings, in which:�

Figure 1 shows an exploded view of a wireless base
station according to an embodiment of the invention;
Figure 2 shows a top view illustrating the cross-�sec-
tion of a central triangular aluminium tube of the wire-
less base station of Figure 1 with electronic boards
mounted thereon;
Figure 3 shows a side cross-�section view of the wire-
less base station of Figure 1 illustrating convection
cooling through a cooling chimney defmed by the
central triangular aluminium tube of Figure 2;
Figure 4 shows a perspective view of the fully con-
structed wireless base station of Figure 1; and
Figure 5 shows the wireless base station mounted
to a post.

Description of Exemplifying Embodiments

�[0018] Certain embodiments of the invention provide
multiple- �sector multiple- �radio base stations with embed-
ded antennas. These embodiments can be used as micro
or pico base stations deployed outdoors in high density
to provide broadband wireless access.
�[0019] The mechanical design of one such wireless
base station consists of the following three elements: a
central aluminium chimney; a plastic radome disposed
around the central aluminium chimney with a handle; and
a bottom plate for mounting the chimney in the radome.
Figure 1 shows an exploded view of such a wireless base
station.

�[0020] This design centers around an aluminium chim-
ney (1), which acts simultaneously as the structural back-
bone, a radio frequency insulator among sectors, a heat
sink for electronic components, and a chimney for self
convection.
�[0021] The external enclosure, or radome (2), is inte-
grated with a handle doubled as a rain/�dust cover for the
ventilation holes. The plastic radome is transparent to
radio waves so that the embedded antennas can function
properly.
�[0022] The bottom plate (3) provides an interface to a
mounting unit (shown in Figure 5) and weather proof ex-
ternal connectors (4) for power and data. It is also the
mechanical foundation for securing the aluminium chim-
ney (1) and the radome (2). Cool air is flown inside the
chimney through the bottom plate (3).
�[0023] In this design, all external antennas, cables, and
connectors are eliminated. The number of parts in the
wireless base station is low for cost-�efficiency, fast as-
sembly and installation.
�[0024] The bottom plate (3) is a single injection mould-
ed part made of glass-�reinforced PA66. With the alumin-
ium chimney (1), it forms the rigid backbone of the base
station. The bottom plate (3) has a cylindrical interface
for mounting to a cylindrical fastening element of a mount-
ing unit (showing in Figure 5). The cylindrical interface
also doubles as an inlet channel for cool air. Cable entry
areas are located on the bottom of the bottom plate (3)
and provide fastening points for the cable glands.
�[0025] Two cable hatches (4) (one for power, one for
data connectors) provide weather protection for the areas
of cable entry to an ingress protection rating of 67 (IP
67). The two cable hatches (4) also provide strain relief
to the cables. Cable glands are integrated with flexible
drop stopper arms and captive screws to avoid accidental
fall of parts.
�[0026] A top gasket (5a) is provided between the alu-
minium chimney (1) and the radome (2). A bottom gasket
(5b) is provided between aluminium chimney (1) and the
bottom plate (3). A partition gasket (5c) is provided be-
tween the radome (2) and bottom plate (3). Electronic
boards (6a, 6b, 6c) are mounted on outer faces of the
triangular aluminium chimney. The gaskets serve to seal
the electronics area within an enclosure between the out-
er surface of the aluminium chimney (1) and the inner
surface of the radome (2) to an ingress protection rating
of 67. The top and bottom gaskets (5a, 5b) can be
stamped out of a sheet of elastic material. The partition
gasket (5c) may be an injection moulded elastomer.
�[0027] The core of the wireless base station is provided
by the triangular cross- �sectioned aluminium chimney (1)
which is shown in more detail in Figure 2. The chimney
(1) has multiple functions: it forms the rigid chassis of the
apparatus onto which electronics are fixed; and it defines
a cooling chimney though which air can flow. A cross-
bracing structure (7) in the middle of the triangular profile
adds additional heat sink capability to the chimney by
increasing surface area. The cross-�bracing structure (7)
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also serves to strengthen the apparatus.
�[0028] Electronic boards (6a, 6b, 6c) are mounted on
outer faces of the triangular aluminium chimney. Recess-
es (8) may be provided in the outer surface of the chimney
for receiving electronic components (9) therein. The re-
cesses (8) allow mounting of electronic components (9)
that have a building height beyond a few millimetres. This
enables integration of an AC/DC power supply and ex-
ternal interface circuits in a compact arrangement.
�[0029] The aluminium chimney (1), together with ra-
dome (2), bottom plate (3), and the gaskets (5a, 5b, 5c)
form an extremely strong sandwich structure. Attached
to the stiff sheet metal mounting unit (shown in Figure
5), the wireless base station can withstand severe wind
loads and vibration. Inside the triangular profile the cross
bracing pattern (7) is applied to make it easier to produce
and add additional mechanical sturdiness.
�[0030] Thermal management is illustrated in Figure 3.
There are two methods to transfer excess heat from the
electronic components: conduction of heat from the elec-
tronic components into the aluminium profile (2); and con-
vection from the aluminium profile to the outside of the
apparatus via air flowing through the chimney. In order
to improve heat transfer, conductive thermal pads may
be provided between hot electronic components and the
aluminium profile. Heat conducts to the inner surface of
the profile and eventually heats the air in the chimney.
Warm air rises towards the top of the wireless base sta-
tion through the chimney and out of ventilation holes (10).
Rising hot air produces lower pressure inside the chim-
ney and cool air starts to flow into the chimney from the
bottom through the cylindrical fastening element (12).
Due to low flow rate, only the smallest dust particles enter
inside the base station.
�[0031] The triangular, closed shape of the aluminium
chimney (1) provides isolation and RF-�shielding between
antenna sectors. With the top and bottom gaskets (5a,
5b), the aluminium chimney (1) separates the IP- �protect-
ed area and the open cooling area within. The triangular
shape that hides the antennas from each other delivers
about 40dB isolation in between the sectors.
�[0032] The outer surface of the radome (2) is illustrated
in Figure 4 showing the ventilation holes (10) and handle
(14). The radome may be formed as a single injection
moulded PC/ABS part. With the chimney and the gaskets
it protects the electronics and allows the heated air to
flow outside the apparatus. The radome provides RF-
transparency to the embedded antennas. The integrated
handle (14) is disposed over the ventilation holes (10) to
protect against ingress of rain and debris. This structure
allows easy handling and installation of the apparatus,
while also providing a protected thermal exit.
�[0033] Figure 5 shows the wireless base station
mounted to a post (15) by a mounting unit (16). The
mounting unit (16) provides the means to install the wire-
less base station to vertical, horizontal or slanted poles
(such as lamp posts) or onto a wall. The mounting unit
(16) has a swivel mechanism to provide tilt adjustment

of 90 degrees.
�[0034] The wireless base station is designed such that
assembly is efficient and fast, following top to bottom
logic. The steps involved in assembly are as follows: �

1. The bottom gasket is placed in its position into the
bottom plate and secured with adhesive;
2. The top gasket is placed in its position inside the
top of the radome and secured with adhesive;
3. The aluminium chimney is secured to the bottom
plate with self-�tapping screws;
4. Antenna/ �radio sub-�assemblies, PWR and I/F
boards are secured to the chimney with self-�tapping
screws;
5. The chimney, equipped with electronics boards,
is slid inside the radome and secured to it with screws
through the bottom plate; and
6. The cable hatches are secured into their positions
with captive screws.

�[0035] The wireless base station can be installed by
one person only, in less than half an hours time. The
typical installation of the base station involves the follow-
ing steps: �

1. Fixing the mounting unit to the selected mounting
interface (pole or a wall).
2. Measuring and adjusting the planarity of the
mounting unit (the base station is generally mounted
in an upright position).
3. Positioning the wireless base station node on the
mounting unit and aligning the node towards neigh-
bouring nodes by rotating it around its vertical axis.
4. Opening cable hatches and connecting cables
(pwr or pwr + data).
5. Closing hatches and securing with captive screws.

�[0036] After performing the aforementioned installa-
tion steps the base station is ready to be powered up.
�[0037] Embodiments provide a small multi-�sector base
station design with embedded antenna without sacrific-
ing high performance as all the benefits of multiple-�sector
design such as frequency re-�use, noise reduction, and
radio energy focusing are retained. Excellent heat dissi-
pation is provided purely by self convection. No fans are
required and there is no need for environmentally con-
trolled site cabinets. Embodiments are cheap to manu-
facture and assemble. The aluminium profile can be
formed by extrusion and then cut to a desired length. No
post- �processing is needed. Self threading screw holes,
alignment rails and heat sink are all designed into the
profile. The radome with integral handle and bottom plate
can both be single-�shot injection moulded parts well suit-
ed for mass production. Sectors may be symmetrical
which enables per sector sub-�assembly of antenna and
radio.
�[0038] Installation is simple due to the light weight of
the apparatus and single hand operation via the built-�in
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handle. No external antennas are required and few or no
cables and connectors are required to be attached at
mounting height. Little or no node orientation is needed.
The unit may be easily mounted on any vertical or hori-
zontal pole or attached to a wall. The final assembly of
the whole unit should not take one person more than 15
minutes of labour.
�[0039] The base station may be used as a node in any
broadband radio technology. Examples include WLAN,
WiMAX, and 2G/�3G/nG cellular base stations. Embodi-
ments can significantly reduce the size and cost of multi-
sector base station.
�[0040] While this invention has been particularly
shown and described with reference to preferred embod-
iments, it will be understood to those skilled in the art that
various changes in form and detail may be made without
departing from the scope of the invention as defined by
the appendant claims.

Claims

1. An apparatus comprising: �

a radome; and
a tube disposed within, and mounted to, the ra-
dome,

wherein the tube has an outer surface adapted for
mounting transmitter and/or receiver components
thereon and an inner surface defining a cooling chim-
ney, and wherein the radome has an opening at each
end of the tube for allowing air to circulate through
the cooling chimney.

2. An apparatus according to claim 1, wherein the tube
has a plurality of sides and is adapted for mounting
a transmitter and/or receiver on each one of the
sides.

3. An apparatus according to claim 1 or 2, wherein the
tube has a substantially triangular cross-�section.

4. An apparatus according to claim 3, wherein the ra-
dome has a substantially triangular cross- �section.

5. An apparatus according to any preceding claim,
wherein the tube is made of aluminium.

6. An apparatus according to any preceding claim,
wherein the tube comprises one or more cross-�brac-
ing elements disposed within the cooling chimney
between points on the inner surface of the tube for
strengthening the tube while still allowing air to flow
through the cooling chimney.

7. An apparatus according to any preceding claim,
wherein the radome is made of plastic.

8. An apparatus according to any preceding claim,
wherein the radome comprises a handle on an outer
surface thereof for carrying the apparatus.

9. An apparatus according to claim 8, wherein the han-
dle is disposed over one of the openings in the ra-
dome for reducing ingress of moisture and dust while
still allowing air to exit the opening.

10. An apparatus according to any preceding claim, fur-
ther comprising a bottom plate for mounting the tube
to the radome.

11. An apparatus according to claim 10, wherein one of
the openings in the radome for allowing air to circu-
late through the cooling chimney is defmed by the
bottom plate.

12. An apparatus according to any preceding claim,
wherein the tube is mounted to the radome to form
a seal at each end of the tube isolating air within the
cooling chimney from a region between the outer
surface of the tube and an inner surface of the ra-
dome.

13. An apparatus according to claim 12, wherein a gas-
ket is provided at each end of the tube to form the
seal.

14. An apparatus according to claim 12 or 13, wherein
the region between the outer surface of the tube and
the inner surface of the radome is sealed to a level
of at least IP67.

15. An apparatus according to any preceding claim,
wherein the outer surface of the tube is adapted for
mounting electronic boards comprising the transmit-
ter and/or receiver components.

16. An apparatus according to any preceding claim, fur-
ther comprising the transmitter and/or receiver com-
ponents mounted on the outer surface of the tube.

17. An apparatus according to claim 16, wherein the ap-
paratus is adapted to form a base station of a wire-
less communications network.
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