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(54) Cellular telephone arrangements

(57) A closed circuit television mast (20) carrying a
camera (22) and with an enclosure (24) at its base, in-
corporating power and control circuitry for the camera
(22). In addition, however, an antenna (26) for the base
station of a cellular telephone system is or are mounted
on the mast (20). The circuitry for the base station is
mounted in the enclosure (24) and is electrically con-
nected to the antenna (26). By incorporating the com-
ponents of the base station in the mast (20), a base sta-
tion can be located within an urban environment and
with minimal physical or visual impact. Any other suita-
ble item of normal street furniture can be used instead
of a camera mast. The circuitry of the base station can
be incorporated a separate enclosure (14). Some of the
circuitry of the base station is common with some of the
circuitry for the street furniture  for example, power or
control circuitry.
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Description

[0001] The invention relates to cellular telephone ar-
rangements. Cellular telephone arrangements embod-
ying the invention, and to be described in more detail
below by way of example only, are intended to provide
base station and antenna arrangements for use mainly
in urban environments, but may be used in other envi-
ronments.
[0002] According to the invention, there is provided
an item of street furniture, additionally incorporating or
carrying an antenna for the base station of a cellular tel-
ephone system in combination with an enclosure for
containing the circuitry of the base station, the enclosure
being the same enclosure which includes circuitry for
use in the principal function of the item of street furniture.
[0003] According to the invention, there is also pro-
vided an enclosure for the circuitry of a base station of
a cellular telephone system which receives signals from
and supplies signals to an antenna of the system, the
enclosure including further circuitry for controlling an
item of street furniture.
[0004] Cellular telephone base stations and antenna
arrangements embodying the invention will now be de-
scribed, by way of example only, with reference to the
accompanying diagrammatic drawings in which:

Figure 1 is a perspective view of one embodiment
of the invention;

Figure 2 is a perspective view of another embodi-
ment of the invention;

Figure 3 is an internal view of a housing forming part
of the embodiment illustrated in Figure 2; and

Figures 4,5,6,7 and 8 are elevational views of fur-
ther embodiments.

[0005] Cellular telephone systems require a number
of geographically distributed base stations each having
a transmitting and receiving antenna by means of which
radio signals are transmitted to and from mobile cellular
telephones temporarily located within the area covered
by the base station. Such signals include signals to and
from the mobile telephone for registering its presence
within that particular area and for use in recording that
location in a visitor location register or in some other part
of the system, signals for authenticating the mobile tel-
ephone to enable calls to be made to and from it, signals
carrying voice, data or other digital information from the
mobile telephone or other such equipment to other tel-
ephones (mobile or fixed), and signals carrying voice,
data or other digital information from such other tele-
phones to the mobile telephone or other such equip-
ment. When the mobile telephone moves from within the
transmitting/receiving area of the antenna of one base
station and into the corresponding area of another base

station, the mobile is "handed over" to the new base sta-
tion. To provide effective operation of a mobile tele-
phone it is of course essential that base stations and
their associated antennas be positioned sufficiently
close together to provide uninterrupted operation, taking
account of the local environment. In particular, problems
can arise in urban environments. Firstly, large and solid
buildings within an urban environment may limit the ef-
fective range of each base station, requiring the base
stations to be closer together than they might be in a
more open or rural environment. Secondly, local plan-
ning authorities may be very reluctant to allow a prolif-
eration of base stations and their associated antennas
within urban, suburban or rural environments.
[0006] According to a feature of the embodiments be-
ing described, therefore, at least part of a base station-
antenna combination is located in and/or on an item of
street furniture - such as (for example) a lamp post, a
support post for close circuit television (CCTV) appara-
tus, posts for traffic lights, direction signs or road signs
in general, shop signs, litter bins and any other suitable
item of street furniture - or an item forming part of the
structure of a building such as a rain-water drain pipe.
In this way, therefore, a base station-antenna combina-
tion can be physically situated within an urban environ-
ment without having substantially any additional physi-
cal or visual effects on the environment. Thus, the item
of street furniture, or being part of the structure of a
building, on which the base station-antenna combina-
tion is mounted, or in which part only of that combination
is mounted, is present in the environment or is already
accepted into the environment due to its appearance,
and the additional visible part may only comprise the
base station antenna which is small and of minimal vis-
ual impact. In many cases, the circuitry of the base sta-
tion may be incorporated in an enclosure which is al-
ready part of the item of street furniture - for example,
the enclosure forming the lower part of a lamp post or a
CCTV post as will be described in more detail below.
[0007] Figure 1 shows a lamp post comprising a mast
5 carrying a lamp unit 6 and having an enlarged enclo-
sure 8 at its foot which will include control circuitry for
the lamp unit 6 such as its power supply and a timer or
possibly a photo-electric control unit. In accordance with
a feature of the invention, one or more antennas 10,12
is also mounted on the mast 6, these antennas being
antennas of a base station of a cellular telephone sys-
tem. In this embodiment, the circuitry of the base station
is mounted in an additional enclosure 14 which is posi-
tioned on the ground, adjacent the foot of the mast 5
and is connected to the antennas 10,12.
[0008] The antennas 10,12 are small in size and
mounted considerably above pedestrians and traffic.
They will therefore have minimal visual impact. The en-
closure 14 is also small in size and of standard street
furniture appearance. Because of this, and because it
is mounted immediately adjacent the foot of the lamp
post mast 5, it also will have only a small physical and
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visual impact.
[0009] In a modification, however, the circuitry of the
base station can be mounted within the enclosure 8 of
the lamp post itself, instead of in a separate enclosure
14. In such a case, it may be necessary to enlarge the
enclosure 8 but this may be done to an extent which is
hardly noticeable.
[0010] In another modification, the enclosure 14 is not
mounted immediately adjacent to the lamp post but is
mounted a short distance away, such as on, in or imme-
diately adjacent to a neighbouring building and connect-
ed to the lamp post and the antennas 10,12 via connec-
tions under the pavement or roadway. If such an enclo-
sure 14 is mounted outside the building, it can be
shaped and coloured, relative to the shape and colour
of the building, so that, again, it has minimal physical or
visual impact.
[0011] In Figure 2, a mast 20 for supporting a CCTV
camera 22 has an enclosure 24 in which is located the
control and power circuits for the camera, such as for
energising and adjusting the attitude of the camera. In
accordance with a feature of the invention, the mast 20
also carries an antenna 26 which is the antenna of a
cellular telephone base station. In this example, the cir-
cuitry for the base station can be located within the en-
closure 24 if it is of a suitable size. Again, however, the
circuitry for the base station could be incorporated within
a separate enclosure located either immediately near
the enclosure 24 or at some other location where its
physical and visual impact is small.
[0012] In the case of the embodiment shown in Figure
2, where the enclosure 24 will incorporate circuitry of
some complexity for energising and controlling the
CCTV camera 22, it may advantageously be possible to
arrange for at least some of the circuitry for the camera
and for the base station to be common - such as the
power supply and perhaps some of the processing cir-
cuitry for the signals to be transmitted to and from a dis-
tant location. The use of such common circuitry enables
the size of the enclosure 24 to be reduced.
[0013] Figure 3 illustrates an internal view of one form
which the housing 24 can take. As shown, it comprises
a metal casing 25 having an access door 26 and with a
vertically arranged support plate 27. The latter carries a
number of circuit units. Unit 28 is the circuitry for the
base station. Unit 29 is the circuitry for the CCTV camera
22. These units are of course connected to the antenna
26 and to the camera 22 respectively (see Figure 2).
[0014] Each unit 28,29 requires a power supply. Pow-
er is obtained from a common power supply unit 30
which is energised by the local mains supply (normally
via an underground connection, not shown) and pro-
vides the appropriate output supplies for the units 28
and 29.
[0015] Each unit 28,29 also requires input and output
signal lines. Thus, the base station unit 29 receives input
signals for controlling its operation and for carrying tel-
ecommunications signals between the base station and

the central switch of the cellular telephone system (that
is, signals relating to telephone calls made to and by the
mobile telephones within the cell serviced by the base
station). The camera 22 receives input signals for con-
trolling its operation and produces output signals carry-
ing the camera output to the central monitoring station.
These input and output signals to and from the units 28
and 29 are supplied via the local PSTN network, through
a unit 31. Unit 31 is connected to the local PSTN lines
(normally by underground connections, not shown), and
feeds the appropriate signals to and receives them from
the units 28 and 29. A significant amount of the circuitry
in the unit 31 is common to the operation of the base
station and the camera.
[0016] Because the power unit 30 and the signalling
unit 31 are common to the base station unit 28 and the
CCTV unit 29, efficient use is made of the space within
the housing 24 which can thus be of minimum size.
[0017] Advantageously, the housing 24 is provided
with a cooling system to limit any rise in temperature
caused by heat generated by the equipment within the
housing and by the external ambient temperature. As
shown in Figure 3, this cooling may be provided by a fan
32 which draws fresh air into the casing 25 through inlet
grills or openings 33 and blows hot air out through exit
grills or openings 34. It is found that satisfactory cooling
can be achieved, without generating more than minimal
noise. Instead, however, more sophisticated air man-
agement or cooling may be provided, such as air-con-
ditioning and possibly including means for controlling
the ambient temperature within the enclosure.
[0018] In a modification of the housing 24 of Figure 3,
for use with a lamp post such as shown in Figure 1, the
unit 29 which in Figure 3 controls the camera 22 may
be replaced by a unit which controls the lamp 6. This
unit would receive power from the common power sup-
ply 30 and could receive control signals via the unit 31.
Again, such a housing could be provided with a cooling
fan and grills or openings like the housing 24 of Figure
3, or more sophisticated air management or cooling ar-
rangements, such as air-conditioning and temperature
control arrangements.
[0019] Figure 4 shows a view along a road within an
urban environment, showing the road surface 36, the
pavement 38, and a building 40 carrying a sign 42 such
as bearing the name of a shop in the building or being
some other advertising or informational sign for exam-
ple. The Figure shows an enclosure 44 in which is in-
corporated the circuitry of a base station for a cellular
telephone system. The circuitry is connected via suita-
bly concealed connections to an antenna 46 mounted
on or in the sign 42. Again, therefore, the antenna 46
has minimal physical and visual impact or is invisible,
and the enclosure 38 is designed to achieve the same
end. The enclosure may incorporate circuitry associated
with the sign 42, and some of this circuitry may be com-
mon with some of the circuits for the base station.
[0020] In an advantageous modification of the ar-
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rangement shown in Figure 4, the enclosure 44 may be
located within the building so as to have no external
physical or visual impact, as shown dotted at 44A.
[0021] Figure 5 shows a modification of the arrange-
ment shown in Figure 4. In Figure 5, the antenna is
shown dotted at 48, being mounted within the sign 42
and therefore completely invisible.
[0022] In the embodiments shown in Figures 6 and 7,
the sign 42 is mounted flat on the front face of the build-
ing and is therefore shown in end view in these Figures.
In Figure 6, the antenna is shown at 50 and is mounted
externally on the sign. In Figure 7, the antenna is shown
dotted at 52 and is mounted within the sign.
[0023] In the embodiments shown in Figures 4 to 7, a
miniaturised version of the base station circuitry may al-
so be incorporated in or on the sign.
[0024] Figure 8 shows another modification. In Figure
8, the antenna 54 is mounted within a rain water drain
pipe shown at 56. The drain pipe 56 may be an actual
drain pipe of the building, such as serving a gutter 57,
or it may be an artificial drainpipe, that is, a hollow pipe
attached to the external surface of the building to pro-
vide a housing for the antenna but not actually perform-
ing the function of a drain pipe. In either case, the pres-
ence of the antenna within the drain pipe will not be ex-
ternally visible. The base station may be positioned as
shown at 44 or 44A in Figures 4 to 7 or elsewhere, such
as within the building itself. The antenna 54 may be
mounted within the drain pipe in any suitable way so as
to extend vertically within it.
[0025] It will be appreciated that many modifications
can be made. In particular, and using the principles dis-
closed, antennas for cellular telephone base stations
can be mounted on or in a variety of other types of street
furniture, and either the circuitry for the base station can
be also incorporated therein or a circuitry for the base
station can be located at a suitable adjacent point such
as outside or inside a neighbouring building.

Claims

1. A closed circuit television camera mast body (20)
for supporting a closed circuit television camera
(22), characterised in that the mast body (20) in-
corporates or carries an antenna (26) for base sta-
tion means (44) of a cellular telephone system, and
in that the mast body includes therein circuitry
(29,30,31) of the camera and circuitry (28,30,31) of
the base station means (44).

2. The mast body (20) of claim 1, wherein at least
some of the circuitry (30,31) of the camera (22) and
at least some of the circuitry (30,31) of the base sta-
tion means (44) is common to both the camera (22)
and the base station means (44).

3. The mast body (20) of claim 2, wherein the common

circuitry (30,31) includes a power supply unit (30).

4. The mast body (20) of claim 3, wherein the power
supply unit (30) is energised by the local mains sup-
ply and provides an appropriate output supply to
other elements (29) of said circuitry of the camera
(22) and to other elemens (28) of said circuitry of
the base station means (44).

5. The mast body (20) of any one of claims 1 to 4,
wherein the circuitry (28,30,31) of the base station
means (44) receives input signals for controlling its
operation and for carrying output telecommunica-
tions signals between the base station means (44)
and a central switch of the cellular telephone sys-
tem.

6. The mast body (20) of any one of claims 1 to 5,
wherein the circuitry (29,30,31) of the camera (22)
receives input signals for controlling the camera
(22) and produces output signals carrying the cam-
era output to a monitoring station.

7. The mast body (20) of claim 5, wherein the input
and output signals of the circuitry (28) of the base
station means (44) are supplied via a PSTN net-
work.

8. The mast body (20) of claim 6, wherein the input
and output signals of the circuitry (29,30,31) of the
camera (22) are supplied via a PSTN network.

9. The mast body (20) of claims 7 and 8, including a
unit (31) connected to the PSTN network for feeding
input signals to and receiving output signals from
the circuitry (28) of the base station means (44) and
the circuitry (29) for the camera (22).

10. An item of street furniture (5,6,20,42), character-
ised by additionally incorporating or carrying an an-
tenna (26,46) for base station means (44) of a cel-
lular telephone system, in combination with an en-
closure (14,24,44) for containing the circuitry
(28,30,31) of the base station (44), the enclosure
(14,24,44) being the same enclosure which in-
cludes circuitry (29) for use in the principal function
of the item of street furniture (5,6,20,42).

11. An item of street furniture according to claim 10,
characterised in that at least part (30,31) of the
circuitry for the base station (44) is common with
part (30,31) of the circuitry for the principal function
of the item of street furniture (5,6,20,42).

12. An item of street furniture according to claim 11,
characterised in that the common part of the cir-
cuitry includes power supply circuitry (30).
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13. An item of street furniture according to claim 11 or
12, characterised in that the common part of the
circuitry includes circuitry (31) for carrying signals
to or from the base station circuitry (28) and the cir-
cuit (29) for the principal function of the item of street
furniture (5,6,20,42).

14. An item of street furniture according to any one of
claims 10 to 13, characterised in that it is associ-
ated with but physically separate from the enclosure
(14).

15. An item of street furniture according to any one of
claims 10 to 13, characterised in that it is physi-
cally combined with the enclosure (24).

16. An item of street furniture according to any one of
claims 10 to 15, characterised in that it is in the
form of a mast (5) carrying lighting means.

17. An item of street furniture according to any one of
claims 10 to 15, characterised in that it is in the
form of a mast (20) carrying a closed circuit televi-
sion camera (22).

18. An item of street furniture according to any one of
claims 10 to 15, characterised in that it comprises
a sign (42).

19. An item of street furniture according to claim 18,
characterised in that the sign (42) is a shop sign
or an advertising sign.

20. An item of street furniture according to claim 18,
characterised in that the sign is a traffic sign.

21. An item of street furniture according to any one of
claims 10 to 15, characterised in that it is a drain
pipe or simulated drain pipe (56) for mounting on an
external surface of a building and the antenna (54)
is mounted within the pipe.

22. An item of street furniture according to any one of
claims 10 to 21, characterised by means (32) for
cooling or ventilating the interior of the enclosure
(14,24,44).

23. An enclosure (14,24,44) for the circuitry of base sta-
tion means (44) of a cellular telephone system
which receives signals from and supplies signals to
an antenna (46) of the system, characterised in
that the enclosure (14,24,44) includes further cir-
cuitry (29) for controlling an item of street furniture.

24. An enclosure according to claim 23, characterised
in that part of the circuitry (30,31) of the base sta-
tion means is common to part (30,31) of the further
circuitry (29).

25. An enclosure according to claim 23, characterised
in that the common part of the circuitry includes
power supply circuitry (30).

26. An enclosure according to claim 24 or 25, charac-
terised in that the common part of the circuitry in-
cludes signalling circuitry (31).

27. An enclosure according to any one of claims 23 to
26, characterised by means (32) for cooling or
ventilating the interior thereof.

28. An enclosure according to any one of claims 23 to
26, characterised by means (32) for controlling the
ambient temperature therewithin.
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