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PERSONAL RADIO SYSTEMS

By: E G Barrell

Introduction

In 1965 the Home Office decided to use a frequency band within the UHF (T1ltra

High Frequemey) part of the radio spectrum for police personal radio systems.

These systems ennbled persomnel in towns snd built-up areas to maintain direct
two-way communication with a controlling base station by the use of small battery
operated radio telephone trsnsmittera and receivers. They were truly 'personal’
in that their sige allowed them to be slipped easily into a pecket in the clothing.

Such is the widespresd use of these systems im Folice application today that the
smuell sets are slmost as much = part of a policeman's equipment as his notebook
and pencil.

Similar units are currently undergeing trials with their Fire Service colleagues.
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The first fired systems comprised a single base station equipment - receiver and
transmitter, with aerial - located generslly near the centre of the area teo be
covered, A pair of private wires connected the base station to a radiotelephone
controaller equipment located remotely at the control point, Operating functions
salected at the controller were '‘receive’, "transmit' and 'talk-through'; the
"talk=through' function enabling ome personal radio unit to talk directly to
smother, using the base station as an automatic relaying stetion.  Transmitter
power cutput available at the base station was 2-3 watts, and from the persomal
transmitter 50-90 milliwatts (0.05 - 0,08 watt). Disgram 1 illustrates a simple
Police system of this type.

The need to control a number of base stations from one point resulted in the
development by the Home Office of an accessory eguipment to emable the selectiom
of omne station from a group of five. This 'Five-chamnnel Monitor aad Presslector
Unit' - as it was desigmated - enabled all incoming signals to be monitored, and
showed, by an indieator lamp system, when calls were waiting on a particular bass
station eircuit,

Diagram 2 illustrates the addition of the five-chsnnel monitor to a simple system.

About onme year later second generation equipment becams available which gave
ineressed transmitter power outputs; 8510 watts from the base station and 100 -
150 milliwatts {0.1 - 0.15 watt) from the personal tramsmitter. Duplication of
the receiver and transmitter in the new base station provided a secomd set of
equimment which could be selected remotely at the radiotelephone controller in the
event of a fault arising in the equipment inm service. A further important feature
was the provisiom of antomatic switching to prevent a complete loss of service
should the mains supply to the comtreller fail, or the continuity of the private
wire circuits be broken. In either of these arentuslities the automatic switching
provided 'talk-through' operation at the base station. Emergemcy control could
then be effected using a personal transmitter and receiver.
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Nost of the equipment in mse today is of thim second generation, but changes in
operational reguirements have brought about conasiderable changes to the simple
'local cover'! syotems vhich were originally imstal led, Araas of radio cover need
to be exrpanded, and accesas to systems is required at higher levels, ie Divisionmal
Hegdquerters and Force Headquarters.

Hange of cover

Early systems in built-up areas gave, typleally, ranges of 1 - 3 miles from the
bese station, with aerial sites,eg police atationa, civil buildings and achools,
often chosen with a requirement for only wery local cover im mind.

Resiting of serials on high-rise blocks of flats and lofty property developments
can return useful improvement in penetration and increased ramge. Rural areas,
particularly opem terrain, where range is typically double that obtained in a
town, can be served well by careful choice of hill top or similarly elsvated
pitea; & clear unrestricted view of the area to be served being the prime
requirenent.

Devices, mentioned in previous papers, which are mow well tried sad of proved
valus for supplementing cover, are the On-Frequency Hepeater and Frequency-

Changing Repeaters, URF/VHF,

The On-Frequency Repeater can provide service for s sector of 150° extemding
outwards from a point on the perimeter of cover givem & base station.
Outward range for s full power output repeater (5 watts) is slightly less than
that from a gimi. arly sited base atation,

Dimgram 3 illustrates the sector of supplementary cover available from an On-
Frequency repeat-r.

Frequency-Changing Repeaters, UHF/VEF (Ultra High/Very High Frequenoy):

This type of repeater can provide a practical amswer to the problem of remote or
thinly populated areas in which it ie not economical to instal a base station
and private wires to & controller; er when coverage of an srea is required on
a short-term basis.

Operation offers a normal two—way local area system at UEF, and, through the
'repeater' principle direct contact with Force Headquarters over the Force-
wide VHF syotem.

Contro axibili Computer access

The move towards the requirement for access to personal radic systems from Police
Divisional Heamdquarters level hes been accelerated by the new aim to give a
chennel of inquiry from the policeman with personal radio to the Police National
Computer at Hendon,

If selection of the base station is made by a multi-station controller at, for
inatance, Divisional Headquarters, then Divisional Headquarters will act as a
'routing centre! for sll calls which have to be passed through to Force
Hendquarters for the Police National Computer. New integrated control systems
which have been installed at mome police force headquarters have provision for
personal radio circuits direct from divisional stations. These circuits are
presented as additional chanmel buttons to those of the force-wide VHF channels
on the console panels. The intercomnection of UHF and VHF circuits is passible
within the asyatem.
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Diagram 4 illustrates the possible routes of personal radio traffic through a
police system, and includes the route through to the Police National Computer.
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Initinlly personal radio systems were assigmed frequencies on the basis of 50 kHz
(kilohertz? between adjacent channels, and a minimum separation of 20 miles
between systems on the same channel. The very large number of systems installed
in some areas soon made the imsue of a "clear" channel for a new system completely
impossibls. When frequencies in the 450-470 MHz band were made available to
private mobile radio generally, however, assignments were made on a 25 kHz
channelling basis smd squipment to that specification became available.
Consequently the Directorate initiated a conversion programme from 50 to 25 ks
channelling on existing installations. A start was made in the area covered by
Remsley Wireless Depot and conversion in that area is almost complete. Re-
assignment of frequencies is in progress in other areas also to enable other
urgent operational requirements to be met.

The presentstion of perscnal radios

The bulk of UEF personal radios provided to date by the Home Office have separate
tremsmitters and receivera, Howsver police authorities have always stated

their preference for single unit sets, when these could be provided with the
necessary facilities and performance, and of acceptable dimensions. Developments
in solid-state technology and battery manufacturing techniques have enagbled
greater packing densities to be achieved without loss of performance, providing
combined, 3-channel, units of sizZe comparable to the separate transmitter or
receiver.

An accompanying feature is the use of the same aerial for transmit and receive
functions. The relative inefficiemcy of the present receiver aerial is acmetimes
g limiting factor.

Field tr of nev & ent

New models of personal radioc equipment from several mamufacturers are currently
being prepared for Home Offica trials, These are gll single—mit, JF-channel
gets for 25 iz channelling. Completion of deliveries of trial seta is expected
towards the end of 1971.

These field trials have been planned to emable both operational and engineering
evaluation of selected equipments, and questionnaires have been prapared for the
nse of participants in the reporting of their findings. [From the picture which
evolves from analysis of these returns should come the pattern of the next
generation of personal radio sets.

Mr Barrell is enraged in the Police Equipment and Systems Section of the
Directorate, writing technical specifications and arranging field trials
of manufacturers' eguipment. Until May 1971 he was responsible for the
allocation of frequencies for persenal radiec use, and assisted in the
development of UHF perscnal radio services with integrated control systems.
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