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THE RADIO ALERT STSTEM

A modern method of alerting retained firemen

By: B J 0'Rourke

1. Introduction

For a number of years there has been an ever inereasing call for & modern methed
of alerting retained firemen. The preaent system which relies on the peace-
disturbing eiren, ineffective in certain environmental noise and wind conditiona,
and the inflexible call-bell,had to be replaced if public ill-feeling towards the
former was to be overcome,

Following the sucess of the UBF personal pocket-phome, widely used by the Police,
the obvious choice for an alerting aystem lay in the use of radio, Such a
system, properly enginsered, would give positive cover over an area within a
radiua of 3 miles, mnd provide the retained fireman with a robust yet small and

very flexible radio receiver. His movements would be completely unrestricted
within the service area.

2. The System

The esquipment now in use was developed to a Home Office technical
specification which, in turm, wae prepared to meet the requirements of the Fire
Brigade Service as defined by the Communications Committee of the Central Fire
Brigade Advisory Council - CFBAC.
The main points so defined were:-

a. Relisble operatiom over an area with & radiua of 3 miles.

b. Minimal false calla,

¢, 24 hour operation, unaffected by mains failure,

d. Operation of base transmitter to be over normal brigade Remote Control
Systems, with remcte indication of correct function of unit,

. Provieion of test facilities,

f. TPersonal receiver to be compact and fit into the pocket of &
civilian suit.

g. Base transmitter to be capable of alerting one or iwo crews
independently or simultanecusly.

There was no requirement and therefore no provision for speech on the system.

3. Equipment

a, To meet the specificationan all solid state base tranamitter was
developed, fig 1, along with a sclid state compact personsl receiver, fig 2.

b. Working in the 142 to 174 ¥hz band the tramsmitter obtains its power

aupply from a "float charged" 24 wolt battery = 2¢ — and has an r.f.
power output of 25 watts - Za.
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c. Earlier mocdels of the transmitter were produced for single crew
working whersas all current models are the duasl crew type - 2g.
Removable reeds enable the later models to be converted to single
crew working where required,

d. Because radio channels are very much st a premium the whole
system operates throughout the country on a single 25 Khz channel.
Discrimination between installations at individual stations and
between two crewsbased on the same station is mchieved by separate
gudio tone modulation. There are 3% Audio Freguency tone channels,
ineluding one test channel, in use within the band 650 Hz teo 1600 Hz.
To avoid interference the mllopation of chammels is on a geographical
basis with a minimum of twenty miles between stations sharing the
same channel — 2b. It is worth noting that to keep "spare holdings"
t0 & minimum every endeavour is mede to limit the number of channels
alloecated to a brigade. However, with the ever increasing demand for
the "Radio Alert System" - the programme for 1971 to 1972 contains
more than 280 new schemes - it is necessary, in certain aress, to
introduce numerocus channels,

e. A vertical co-linear aerial iz supplied with the transmitter
and generally this should be mounted at a low position to avoid
interference - 2b, Area coverage tests carried out by the installation
technician will indicate the optimum height required for the area in
question.

f. Testing of the system is carried out by transmission of the

audio channel tone which activates the personal receivers of the single
or dusl crews: the test tone is continuous for a single crew,and

200 milli-second burats of test tome Crew A or test tone Crew B for a
dual erew - Ze. Facilities are provided for local operation or comtrol
over landline systems - 2d. Monitor lamps indicate which crew,
either 'A' or 'B' or both,is being called, A "crew test" and
"transmitter fault" indication is given by the same method. Tone
monitoring is available in the form of & plug-in earpiece, this latter
facility is purely for audible monitoringof the transmitted tones,
Relay contacts are also available to enable an "operated" signal to

be sent back to Control over line operated mobilising systems. On the
Post Office VFA system this signal is in the form of a five second

tone on the aspeech channel.

g. The transmitter consumption from the 24 volt battery is 0.100
Amperes quiescent,and 4 Amperes during transmission., In the event of
a mains electricity failure thed.c.supply should give three daya .
operation without recharge.

h. The radiating element of the omnidirectionel aerial is housed
in & reinforced glassfibre tube and is capable of withstandin wind
speeds up to 80 mph and & radial ice loading of 0.5 in (13 mm).

The aerial has an impedance of 50 ohms, a r.f. power handling
capability of 50 watts and a horizontal gain of 3 db relative to a
halfwave dipole. The construction is such that it is easy fo mount
and should have a life of up to ten years.

Function
a, In the single crew gystem two tones are used, one is the 'test!'

esll snd the other the 'fire' call. The test tone is continuous
whilat the fire call comsista of alternate 200 milli-sacond burate of

teat and fire tones,
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b. In the dual crew system three tones are used (A, B, F). The tones

are transmitted sequentially and can alert crew A or B or both simultaneously;

vie A-F crew 'A'; B-F c¢rew 'B'; A-B-F both craws or, A-B test crew A and B,

Again the tone im in bursta of 200 milli-ssconds; the pulsing is produced

:y &n :lﬁctronic clock counter and clamping circuit which forms part of the
rameittar,

The Peraonal Alerter

a, The alert receiver is compact and 1ight-weight (8 oz) and can easily
be carried in the pocket of a civilian suit - 2f. It is contained in a
robust propathene case with a built in serial and operates from an internal,
aagy to fit, 9-volt nickel=cadmium battery.

b. A battery charger is supplied with sach receiver (Fig 3). A lamp
indicates that the battery is on charge when the alerter im placed in the
charging aperture and power switched on. The charger is of the constant
charge type, therefore the receiver should not be left in the unit beyond
the specified period of time, otherwise the battery will be damaged, Also
supplied with the receiver is an eaay to fit ascoustic hood for use by
heavy slespera or in noisy surrcundings.,

¢, The slert receiver 13 & precision instrument and it is essential that
it ie treated as such. Some idea of its complexity can be gained from

fiz 4. Under no circumstances should this unit be opened up, other than
for battery changing, by unskillad personnel.

d. Provision is made for switching off the audible tome(m) - defeating
the signal - once the tone content has been identified,eg test or fire call.

Function

a. The Paraonal alert receiver has no 'on - off' switch. Insertion of the
battery connects the supply to the set and reversal of polarity ia
impossible., Statistica have shown that the frequency of fire calls to any
one "Retained" station is not very great, therefore it is unnecessary for
the receiver te be continually in the "Alert" condition. A battery
ecomomiser circuit switches the receiver 'on' for 0,5 second and 'off' for
2,5 seconds. A received signel will "lock on' the economiser and the
recaiver will remain on for a further 20 seconds on cessation of the call
unless the defeat button is presszed. Once "defeated" the receiver will
remain inoperative to further calls for twenty meconds.

b. The tones emitted by the receiver are internally generated on receipt
of the correct coded signal from the base atation. Therefore the atrength
of the audio tones will be constant and not governed by received signal
atrength or affected by fluctuerting aignala, As stated, the base
transmitter tesat tone is gontinuous and the fire call 200 milli-second
burats of teat and fire tone,

c. Because of the ON - OFF cycle of the econcmiser circuit the 9-vyolt
battery will give reliable operation for wup tc 30 hours. It ia
recompended that a "top-up" charge is given for an 8- hour p<eriod in
every 24 hours ; equally essential, the battery must not be over
charged.

d. The recharge cycle should take place while the user is sleeping, the
receiver remaining operational during the recharge period. Fitting the
acoustic hood and directing the aperture towards the aleeping user will
ensure the audible tones are heard.
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8.

9.

10.

& point worthy of note:- Siting the battery charger and alerter during
thi=s period csn be critical. A dressing table top with a mirrer on

three sides could complestely acresn the alerter asrial from the transmitted
signal, the mirror behaving as s metal screen,

Updat £

a. L 24-way charger is available which will facilitate centralised checking
snd charging of alerter batteries., Metering facilities are provided to
glve an indication of battery condition bhefore and after charge.

bs Protection against base transmitter failure should be comeidered,
£1though this wnit is reliable, like all equipment it is liasble teo
coccasional failure. An sutomstic changesover unit is being developad for
the Diractorats, The unit is mounted om a 3¥inch panel and is housed in a
cabinet with additional space for two base transmitters and the imter-
connecting cables; failure of one transmitter will cause the automatic
changeover to select the serviceable unit, in aerial changeover relay can
be incorporated or two aerlals installed and permanently connected to the
b;?a transmitters., This equipment should be available in the autumn of

1 1 -

a Pro -]

g, In the first year of its introduction spproximately 130 "Fire ilert"
Schemez were requested by various Brigades, The following year this
number was increased to ever 250 and the quantity of alerters in use was
then about 3500.

b. The current years programme cslls for more than 280 schemes utilising
more than 350 bese transmitters and over 4000 alert recelvers., Added to
this latter figure are additional alertera asked for by brigades. The
total number of schemes in serviee by the end of this current programme will
be over 500 using almest 8000 alerters,

Equipment Processipg

a. After the alerter receivers have pasaed their initial "running in"®
period the famlt rate is expected to fall to an acceptable level of one par
aet per year. Consequently, we anticipate & turn-round of 8000 alerters
per year increasing to more than 25000 in a few years. Estimates show that
on the completion of the 1973-T4 installation programme more than 1000
schexee will be operational with over 15000 alert receivers in use.

Coupled with the testing of new equipment masintenance presents az formidable
task.

b. To speed up the testing of faulty receivers an automatic test zscembly
is being conaldered. YWhen Installed ard programmed it should be capable
of fully testing a faulty alerter every 2} minutes and ultimately it is
axpected that 200 sete per day will be checked in this mamner. Howewer,
checking snd loeating the fault is omly part of the task; fault reetifi-
eation is time eonsuming.

Conclusion

¥ith & syotem of the nature deseribed, and such large quantities of equipment
invelved, some initial teethimg problems were imevitable, Most of these
have been resolved and great importance is attached to emsuring the necessary

standard of relisbility.
The Directerate is comstantly surveyimg all technics]l advances which may be
applied to improve our radio systema and the service given to brigades,
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Mr B J 0O'Rourke received his basic radio training in the Services, broadened
by a period in the Merchant Navy and followed by service with the then
Ministry of Transport and Civil Aviation. He joined the Home Office as a
technician in 1957 and served in this capacity at various depots. In 1966

he moved to our Central Communications Establishment at Harrow where he was
first engaged on Field Installation work followed by a periecd in charge of the
laboratory and workshop, finally becoming responsible for the final testing

of Systems. He is currently employed at Headguarters on Fire Brigade planning.
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RADIO ALERT SYSTEMS

INSTALLED BY END OF 197172 FROGRAMME PROJECTED INSTALLATIONS
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Anglesey

Barnsley Boro

Bedfordshire

Berkshire

Buckinghpmshire

Bolton Boro

Burton Boro

Cambridgeshire & Isle of Ely
Carlisle Bore

Carmarthenshire and
Cardiganshire

Cheshire
Chaster City
Cunmberland

Denbighshire and
Montgomeryshire

Derbyahire
Devon and Torbay
Doraet

Dudley Boro
Eastbourne Boro
Esséx
Flintshire
Glamorgan

Gloucestershire
Gloucester City
Hampshire
Hartlepool

Hastings Boro

Herefordahire

Hertfordshire

Huntingdon and Peterborough
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Leicester and Rutland R s )
Lincoln City
Lincolnshire (Holland) ZEr



Lingolnshire (Kesteven
n (Lindsey}

Merioneth

Monmouthshire

Horfolk

Nerthumberland

Hottinghamshire

Oxford City

Fembrokeshire

Shropshire

Somerset

Stoke-on-Trent Boro

Southend Boro

Suffolk and Ipswich

Surrey

Sussex - East

Susmex - West

Warwickshire

wWight = Isle of

Wiltshire

Worceaster City and County

Yorkshire (E. Riding)
n (¥, Riding)

1 INCE = 20 3CHEMES




