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HERE AND THERE
CHARLES SHARPE I.S.M
On 6 January this year, Charles Sharp was presented
with the Innperial Service Medal by the Director of Telecommunications, Mr W Nicol, before a gathering of his
colleagues. Mrs Sharpe was there to see the honour done.
It was a brief simple ceremony, which was just how
Charlie wanted it.
You could say that Charlie is one of the oldest
inhabitants of the Directorate, for he joined the Home
Office Wireless Unit at Totteridge in 1947 when it had
just been formed. At that time, the Department took
over some twenty or more Fire Service vehicles and
appliances, including units such as turntable ladders.
Charlie worked on the maintenance and repair of these
vehicles. Frequently, the movement and recovery of
breakdowns caused long and hazardous exercises.
In 1953, the unit transferred to Enfield. What was then
Communications Branch was expanding rapidly and
Central Stores became very active. This required reliable
transport for the rapid distribution of essential stores
throughout England and Wales. This, of course, meant
more involvement and responsibility for Charlie.
When the transport section finally came to rest at
Harrow, Charlie was promoted to Leading Fitter. The
various moves of the section tested his loyalty to the
utmost. He could have worked nearer home at a higher
salary. However, he stuck to his guns and faced up to an
ever-increasing work-load with fortitude and good
humour. At the end of his service, because he was keen

AUTOMATIC VEHICLE
LOCATION PROJECT
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The first trial to be undertaken by a manufacturer in the
West Mercia Police Authority area was completed in
December 1975. A report on this two-week trial was
produced by the company and an extensive analysis is in
preparation by the Research and Development Section
of the Directorate.
Of the original number of manufacturers who originally
declared an interest in the project, two have now
definitely declined to participate either because of the
tirne-scale or financial considerations. Four companies
now remain to present concrete proposals for conducting
trials of their respective location systems.

SOME THOUGHTS ON
TRAINING
We had a chat with Ron Keeble about training the other
day and he told us that the training of Directorate staff
in basic logic and VDU maintenance continues and the
point has been reached where other equipments merit
more attention. In the past, courses have been arranged
with manufacturers to provide equipment training not
available internally. This is done for various reasons;
equipment population too small to warrant purchase of
equipment solely for training; training required before
delivery of newly-designed equipment; and, lastly (and
most commonly) there is insufficient training staff-time
to meet the requirements. In the present financial
climate and for some time ahead, this situation is likely
to be only moderately improved.
To increase the amount of equipment training, a form of
personal instruction will be started — tape-slide
presentations. Depots will each have a viewer with audio
playback. By this means, say, five or six technicians

to restore a vehicle to service, he attempted a task
without assistance and suffered an injury which resulted
in his early retirement.

Charlie Sharpe proudly exhibiting his well-earned medal, presented
to him by the Director at Central Communications
Establishment,
Harrow.

Charlie did a good job and was the backbone of the
transport maintenance workshop. He provided continuity
and stability in an area where others have come and gone.
We are happy he got his ISM, because he deserved it. We
all wish him the best of luck in the future.
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could independently take three-quarters of an hour daily
working through a part of the programme. Since they
would only be away from their normal duty at separate
times, the disruption would be minimal. A complete
course programme, equivalent to one week away from
the depot, would be spread over an eight-week period.
A potential increase in training output of about 75% is
possible, but a proper balance has to be maintained
between current depot workload and the manpower to
accomplish it. Taken on a minimum basis of 25%
increased training output, some 70 technicians would
benefit by the equivalent of a week on a residential
course. However the balance is struck, the commodity in
short supply - training — should become more plentiful.

PEDEX
Despite unforeseen delays which have consistently
dogged this project since the unfortunate lightning strike
at Bournemouth, it is hoped, at the time of writing, that
this experiment will actively start in the Spring when the
final commissioning tests have been completed.

A NOTE OFHISTORICA
Talking to Derek Theobald {who, like so many of the
technical men in the Directorate, has worked in many
parts of the country,) I was struck by the number of
sites occupied by the Directorate that he mentioned
which have not only historical, but possibly prehistoric,
associations.
Before there are any facetious remarks, which one only
feels licensed to level at one's own department, I must
point out that I am being serious. In fact, it would be
difficult not to be affected seriously by Derek's
enthusiasm for the subject, waxing at times upon the
lyrical - enough to make one wonder, indeed, that
perhaps every Briton is not so much a farmer at heart,
but an historian.
Derek mentioned a number of sites such as Weyhill and
Billinge. Who knows that there are not others? Does
CCE Harrow stand upon an ancient Celtic earthworks?
Did a Roman legion bivouac at Kippax? Did Alfred leave
the cakes too long on the griddle at Shapwick? Surely
the great Owen Glendowr did something or other at
Bridgend.
If you are working on what you think is an historic spot,
we would like to have a line from you.

DICK RYCROFT
Tony Hulme, Regional Wireless Engineer at Billinge, who
at Headquarters had an office on the other side of the
corridor from Intercom, dropped us a line and sent some
photographs on the retirement of Dick Rycroft.
Dick is one of the real old-timers of the Directorate. He
joined us in 1945 as a technician at Cheveley Depot after
five years as a Yorkshire policeman and six in the RAF.
In 1946, he transferred to Billinge and remained there
until 1975 when he retired.

Dick Rycroft. on his retirement at Bi/linge in
September 1975, receiving a gift of an electric
razor from Robin Hughes,
Deputy-Director,
Field Services.

Robin Hughes, Deputy Director Field Services and Jim
Woodmansey, Chief Wireless Engineer, visited Billinge on
4 September and Mr Hughes presented Dick with an
electric shaver and Mrs Rycroft with a bouquet of
flowers. The depot staff turned out to wish one of the
Directorate's founder-members a happy retirement.

DIVERS TALK

John Maloney served for ten years in the Electrical
Branch of the Royal Navy. In 1961, he joined the Home
Office Directorate of Telecommunications and, except
for an eighteen months period at a monitoring station in
Swaziland, has served at various Home Office Regional
Wireless Depots and Detachments. He is at present a
Senior Wireless Engineer in the Research and Development Section at Headquarters and is a project officer
concerned with User Aids.

John Maloney

We started the study of underwater communications
when the ACPO Sub-Committee on Police Diving asked
the Directorate if the existing voice communications
between diver and surface attendant could be improved.
This article discusses the information so far gathered and
shows how we have arrived at an agreed user requirement.

POLICE DIVERS
There are twenty-eight police diving teams in the United
Kingdom with an average of eight members to each team.
Only two of the teams are composed of full-time divers;
the remainder carry out normal police duties when not
called upon to dive. A variety of masks, suits and diving
equipments are in use by these teams and, over the past
years, a number of localised techniques and methods
have naturally developed. However, the ACPO SubCommittee has been at work for some time establishing
standards of training and equipment, of which communications equipment is a part. A safety line between the
diver and his attendant is mandatory, and it has seemed
right in the past to combine a telephone line with the
safety line. In fact, all police diving teams which have
voice communications systems use such a hardwire
system of one kind or another.
The main drawback with hardwire systems ts that the
addition of a telephone line to an otherwise flexible
safety line makes the combined cable difficult to handle.
There is also a tendency for the telephone line to move
independently of the safety line to which it Is attached.

ENVIRONMENT
One of the most important elements in the study of this
subject is the environment in which the police work. The
waters in which they carry out their duties of search and
recovery offer not only physical danger in the form of
obstacles, snags and entanglements, but also in the form
of polluted, contaminated or violent water. Additionally,
they must contend with poor visibility. Naturally, under
such conditions, safety and efficiency are prime concerns
of every police diving team.
The water environment has its own peculiarities as a
medium for passing signals of either light or sound.
Temperature, depth and density all play their part. When
a diver goes into the water, he enters a hostile element
foreign to his nature. The psychological effect of this
fact will modify not only his general efficiency, but his
ability to communicate. However good a diver he is, he
will automatically be less efficient in a number of ways
than he would be if he were operating on land.
With this necessarily reduced efficiency, his difficulty in
being articulate when wearing a mask, together with the
distortion of his message by its passage through the
water, makes the diver's environment less than ideal for
communication purposes.
It is not surprising that, as anyone connected with the
teams will tell you, the diver places great reliance on his
attendant. There does indeed develop between the two
men a special understanding, so that there exists in both
3

of them an almost second sense of the other's demands
and anxieties. This is not to lessen, of course, the
necessity for clear uninterrupted communication
between them.

which there is a compromise between range and noise.
NATO have chosen 8.0875 KHz where range is
important and a certain amount of noise will be tolerated
as a result.

PROPAGATION
Usually, the diver, working in depths of less than 200
feet, bearing compressed air bottles and wearing his
standard equipment of wet and dry suit, uses one of two
methods for passing voice signals to his attendant —
either hardwire or through-the-water.
Leaving aside the hardwire for the moment, let us look
at the through-the-water method. With this, the sound
from an underwater communications transducer
propagates acoustic message signals rather as a stone
creates ever-widening ripples when it is thrown into a
pond. The acoustic signals depending on water conditions
and what obstacles may be in the water, are absorbed,
dispersed, reflected and refracted. These effects can be
partly offset by the right choice of frequency and
equipment.

The work done during this project has shown that,
because police divers require a range of only 400 metres,
it has been possible to recommend a frequency of 40
MHz and thus take advantage of a much reduced water
noise compared to the NATO users.

Manufacturers have compromised between range and
noise by generally producing equipment that works at
frequencies from about 7,000 Hz to about 50,000 Hz.
To do this, voice signals of, say, 300 Hz - 3000 HZ are
imposed on a carrier of 7,000 Hz - 50,000 Hz. With the
same power, equipment using 8,000 Hz has about five
times the range of equipment using 40,000 Hz. Sound
waves in air travel at about 1,130 feet per second. In
water, the same sound would travel about four times
faster at about 4,700 feet per second.

GKAPH SHOWING THE EFFECT THAT THE CHOICE OF FREQUENCY HAS ON RANGE AND WATER NOISE
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It can be seen in the graph at Figure 1 that a choice of a
low frequency will give the longest range, but the water
noise will be at its loudest. At a higher frequency, the
range is much shorter, but then the water noise is much
quieter.
There is a band of frequencies (2 KHz to 40 KHz) in
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100,000

INTELLIGIBILITY
A definition of intelligibility could be the percentage of
a message that is understood by the recipient. In underwater communications, there are considerable problems
which must be overcome before a message from a diver

to his attendant can become intelligible. These problems
fall into defined areas and, though they have to be
considered separately, solutions to the problems must of
course be integrated into a whole system. The problem
areas are the diver's mask/microphone/earphone, diver's
equipment, water propagation, attendant's equipment
and attendant's microphone/earphone/loudspeaker.
The majority of divers in the police service use an
Admiralty pattern mask. This (see photo) has a 'bite'

This is a standard Admiralty pattern mask with a 'bite' type
mouthpiece. This same type of mask with the 'bite' replaced by an
oronasal cavity may well become the recommended mask for police
divers. The oronasal cavity will enable the diver to speak freely
without having to spit out the 'bite'piece
first.

mouthpiece, so that if the perspex face of the mask were
to break, or the mask fill with water for any reason, the
diver is protected against drowning by having his air
supply retained in his mouth. This means that he has to
learn to speak with the 'bite' piece in his mouth (just as
a pipe-smoker who grips a pipe mouth-piece between his

teeth while speaking). Alternatively, the diver can spit
out the 'bite' piece, speak, then replace the piece in his
mouth.
Oronasal masks have been developed, consisting of a
main face mask within which there is a smaller mask
covering the nose and mouth and having similar safety
aspects as the'bite'type, offering the diver the additional
advantage of having his mouth always free to speak.
With ail types of masks, the securing straps are always a
problem. The pressure inside the mask can be up to 0.25
PSI which equals 5 lbs of pressure over the whole mask.
To prevent the mask lifting from the face under pressure,
and to retain the air-seal, the straps must be both tight
and strong. The diver's facial muscles, lips, teeth and
tongue are all affected by the tightness of these straps.
Whatever type of mask the diver may use, he will have to
speak into the mask cavity and will have an atmosphere
of up to 7 times that on the surface, although he will
breathe much as he would on the surface, for the air
pressure is adjusted automatically, to compensate for his
depth.
When the diver speaks, he does so against the back
pressure and the background noise of the exhaust valve
as it releases bubbles of air. This distorts the sound he is
producing. The oronasal mask cavity must be small to
reduce a dangerous build up of carbon dioxide (CO2.)
At the same time, a small cavity will not produce the
good high frequency response that good speechtransmission requires.
Intelligibility depends to a great extent on a diver's
ability to articulate clearly. If he cannot, the best
communications equipment available will not make his

THREE METHODS OF UNDERWATER COMMUNICATION
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Although this system is widely used by police divers in
the United Kingdom, as mentioned earlier, replies to a
questionnaire have indicated that a through-the-water
system is a requirement of the police service. This means
an 'Acoustic' or 'Carrier' system. In the questionnaire, in
which 220 divers had the opportunity to reply, there
was a 78% 'yes' in answer to the question: "In the event
of the safety line being disconnected, for watever reason,
are voice communications still required?"

HELLE
(USA) - A member of a police diving team about to start
communication
trials at Staines reservoir. Equipment
shown
mounted on air bottle with leads over shoulder to mask.

Speech intelligible. A communications transmitter
cannot improve speech quality that is not present in the
first place. In short: "If rubbish goes in — rubbish comes
out".
The mask microphone problem is quite independent of
problems raised by the remainder of the diver's
equipment, but it is one that must be solved as an
integral part of that equipment. There will always be a
number of divers without naturally clear speech
irrespective of the system used, and their shortcoming
must be accepted as another obstacle to be overcome.
Which does not mean to say that the situation cannot be
greatly improved by wise selection and careful training.

DIVERS' EQUIPMENT/ATTENDANTS'
EQUIPMENT
Assuming that the diver is able to form words clearly
enough, we have then to ensure that his speech is
transmitted clearly to his attendant. Referring to Figure
2, there are three main methods of doing this: 'Hardwire',
'Acoustic' and 'Carrier'.

HARDWIRE
The hardwire system is similar to that of the conventional telephone — communication along a cable between
two people. This cable is usually part of a safety line
which is attached to the diver's safety harness at one end
and secured by the attendant at the other. Its range is
limited only by the bulk of cable which the team may
comfortably handle and by the electrical power needed
to pass voice signals along the cable. It is basically a onediver-to-attendant system which requires special wiring if
more than one diver needs to be part of the same set-up.

Members of the Metropolitan Police diving team with P C Anderson
of the Cleveland Police on the left, showing the DUCS (Divers
Underwater Communication System). This type of equipment is in
use with most police diving teams in the United Kingdom and is a
simple telephone system which is part of the safety line.

ACOUSTIC
An Acoustic system is probably the simplest of the
through-the-water systems. In its simplest form, it
consists of a waterproof underwater public address loudspeaker. Divers are able to hear messages directly from
the water without the employment of any receiving
device. The signals are at normal voice frequencies with
the range depending on how high the volume of the
loudspeaker is turned up.
At the relatively low voice frequencies used, 300 Hz 3000 Hz, water noise is quite high (see Figure 1)
therefore, when the 'Acoustic' system is working at its
maximum range, the message is in competition with the
noise from such things as the water, weirs, boat propellers
and the like. There are in fact, a number of problems
with which the diver must contend. For example, his
'wet' or 'dry' hood, will attenuate the signals from the
loudspeaker. The acoustic system is usually a one-way
attendant-to-diver system so that, if the diver wishes to
speak, he needs a similar piece of equipment. The range
of the apparatus is usually only a few hundred feet and,
due to the water-borne noise, has limited intelligibility.
It should be mentioned that it is possible to use hydrophones with this system. Those who had experience of
wartime submarine hunting know that when sensitive

Do We Get There and Where /s /f?). This sounds easy
enough in theory, but in fact the user is often understandably biased by the equipment he now has or by
equipment shown him by an enthusiastic salesman.

EHUS (FRANCE)
— the equipment shown here being fitted to a
police diver during trials. Note transducer at lower end of unit.
Leads are required to connect to the mask.

hydrophones are in use, the slightest noise in a submarine
of, say, a dropped spanner, can be clearly heard.

CARRIER
The word 'carrier' used in this context is the same as
used in radio systems. In simple terms, this means that
the Acoustic voice frequencies mentioned earlier are
imposed on a carrier frequency which carries the voice
from the transmitter to the receiver. The carrier is then
discarded and the voice remains to be heard.
There are various ways in which the voice may be
imposed on the carrier: AM (amplitude modulation); FM
(frequency modulation); SSB (single sideband suppressed
carrier modulation) etc. The AM and FM methods have
various drawbacks, the discussion of which is beyond the
scope of this article. The SSB method is the one which
most manufacturers have adopted in recent years, each
one with his own ideas on packaging. The main claim for
using SSB systems is the advantages it has over AM and
FM systems. It is claimed there is an increased signal to
noise ratio, and increased efficiency and range.
Considerable time and effort has been expended to
discover the personal communications preferences of
police divers. Co-operation between the police teams and
the Directorate of Telecommunications — together with
ACPO Sub-Committee on Police Diving and the
Admiralty Experimental Diving Unit — has now achieved
the production of a User Requirement.

THE USER REQUIREMENT
The right way to start any projected work of this sort is,
of course, to establish what the user wants to do without
his stating how he wants to do it. (See J N Hallett: How

One way in which we can help the user in forming his
user requirement is to ask him pertinent questions,
possibly in the form of a questionnaire. Those who have
had experience with questionnaires will know that they
are not a panacea for all ills and have their fair share of
pitfalls. For one thing, the project engineer must ask the
right questions. At the other end of the scale, the
answers can provide as much trouble. No matter how
many questions you ask, there are always some blank
spots left where a plain yes or no cannot do the job as
adequately as a full and detailed answer. So one has a
result which is a product of averages and which is
necessarily a compromise that becomes, with refinement,
the final User Requirement.
So out went our questionnaire and we received a sheaf
of answers which were both invaluable and enlightening
and which led to:

THE USER REQUIREMENT
FOR POLICE SERVICE
UNDERWATER
COMMUNICATIONS
ESSENTIAL REQUIREMENTS

General
1 To be able to work "through water".
2 To have a range of at least 200 metres irrespective
of water density.
3 To be able to work at a depth of at least 40 metres
irrespective of water density.
4 To be able to work between Diver and Diver and
Surface Attendant.
5 To provide Simplex (one way at a time) operation
as a minimum; see Item 4 under 'desirable' below.

Diver's Equipment
6 To be able to work with both "wet" and "dry"
suits.
7 To be able to be used with a Full Face Mask.
8 To be mounted on the head, possibly as part of a
mask or helmet.
9 To be able to work with "mouth free" masks.
10 To be able to be used with "bone conductors" and
mask-mounted microphones.
11 To be able to communicate without using hands.
12 Weight must not exceed 1 kg in water.
13 Battery to operate equipment in water for at least
7

two hours and be quickly and easily replaced in the
field.

TECHNICAL
1

Attendants' Equipment
14 Equipment able to be "body mounted" or "free
standing". When "free standing", it should be
capable of operation from at least 5 metres.
15 To have a Loudspeaker or Headphone option.
16 Able to operate with one hand only.
17 To have a battery the same model as that in Diver's
equipment, but to have a variable capacity (eg by
stacking batteries) to ensure at least 8 hours
continuous average operation.

It is desirable that the equipment should work in
the "upper" frequency band, ie 30-40 KHz, to take
advantage of an improved signal to noise ratio.
2 It is desirable that the equipment should work at
NATO frequency of 8.0875 KHz subject to workshop change of Transducer and Xtals.
3 The "mask-mounted microphone" can be considered
as a separate development but be integrated into the
system as a whole. The oronasal mask cavity and the
mounting of a microphone is at present a subject of
liaison between MOD(Navy) and Home Office
Directorate of Telecommunications.

DESIRABLE REQUIREMENTS
1 To be able to work through water and air.
2 To have a range of 400 metres irrespective of water
and density.
3 Be able to work in depths in excess of 60 metres
irrespective of water density.
4 To have a choice of Simplex or Duplex operation.
5 Attendant to have "hands free" operation.
6 To provide a "confidence tone" of about 1 KHz,
transmitted from the Attendant to the Diver every 2
seconds. (The purpose of this is to warn the Diver if
he should move out of communication range.)
7 To provide a "continuous tone" facility, of about 1
KHz, to be operated by the Diver in an emergency.
(This might assist rescue divers in locating the Diver
in trouble.)

SUB-COM
(CANADA) - Trials with this equipment were conducted
at Peterborough and the results were very good. The equipment
meets many of the user requirements — i e the whole system is
mounted on the head and thus has no long interconnecting
leads.
Note the 'press to talk' switch mounted on the side of the mask.

SYSTEMS PACKAGING AND MOUNTING
The nature of the diver's work, often difficult, sometimes
dangerous, always catling for one hundred per cent
concentration, demands that his communications shall
always be an asset to him and never a liability. Any
possibility of the system offering a distraction from his
work has to be carefully studied. The size and weight of
the radio equipment, the ease with which it can be
operated, the length of the battery-life under water — all
constitute vital considerations. As police divers work in
waters in which there are snags and obstructions, the last
thing that a diver wants is a long lead draped round his
body. Nor does he want to be impeded or irritated by
the main unit of the equipment. His swimming action
must be as unhindered as possible.

GRASEBY
(UK) — A police diver prepared to enter the water for
communications
trials. Note long lead from transducer, across the
body and up to mask microphone, with a 'press to talk' switch.
(Photos: John Maloney).
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While it is essential that the communications equipment
is safely secured to the diver, it has to be remembered
that he is also liable to meet with situations in which his
life may depend upon an ability to jettison his
communications equipment with ease and speed.
It is possible for the diver to wear his communications

equipment in a number of positions. From the purely
communications point of view, it is feasible to attach it
to his lower leg, his thigh, arm, chest, back or even his
head. If he wore it on his leg, he would have to contend
with a long connecting cable, while equipment on his
head would call for the shortest cable possible. Perhaps
the best position for the equipment for comfort is on his
chest or back, but there, propagation characteristics
would be affected by pockets of air in the tanks and
lungs. Equipment fitted on his arms would seriously
restrict his movements. By mounting the equipment on
the head, the best compromise has been reached between
the technical requirement and user comfort.

SUMMARY
There is no doubt that good voice communications
improve the safety and efficiency of police divers.
Now that divers have been given the opportunity to
express their opinions freely on the best communications
system for their work, we have the clear indication that
there is no single system available at present which
completely fits their requirements. A significant area in

which there is room for improvement is in communications training. The reduction of size and weight of
equipment would have the full support and enthusiasm
of divers. This might be done by using new Thick and
Thin Film techniques.
A major problem is to get good quality voice signals into
the electronic unit. There is room, too, for the
consideration of how to pick up the voice, by throat,
nasal, bone or air transducers. The single most important
improvement that could be made in underwater
communications is a combined mask/microphone/earphone development, taking into account the frequency
characteristics of mask cavity and the design of a
microphone to match these characteristics. This would
break away from the precedent of mask and microphone
manufacturers working independently of one another.
Finally, mask design in conjunction with voice pick-up
calls for careful study with the aim of obtaining agreement for the use of one standard mask.
We shall be reporting our progress in a later issue of
INTERCOM.

POLICE UNDERWATER SEARCH UNIT RADIOACTIVE INCIDENT NOVEMBER 1975
CLEVELAND CONSTABULARY
At 1555 hours on Friday 7th November 1975, a telephone call was received at Cleveland Constabulary
Control Room from a firm of contractors reporting that
a radioactive isotope had been accidentally dropped into
the River Tees near to the No.6 Jetty at Phillips
Petroleum, Seal Sands. At this point the water was 45
feet deep, and the isotope was described as being a
cylinder of size Vz cm in diameter x 3 cms in length.
Attached to the cylinder was a tag of 2 cms length and
30 feet of thin wire line. The radioactive strength was
14 CURES and had an active life of approximately
20 years, and although there was no immediate danger
there was the possibility that the isotope would be
washed away by the scouring action of the tide. An
immediate search of the river estuary was made by boat
using geiger counters but up to that point no readings
had been found.

which were strapped on to their wrists under the diving
suit. The first diver to be used was then made ready to
enter the water, and he was kitted out with extra
equipment as can be seen in photograph 1. On his right
arm was secured a geiger counter and in his hand he
carried a pair of tongs of length 3ft fitted with a probe
which was connected to the geiger counter. It had
previously been decided by radioactivity experts that 3ft
was a safe distance for the diver to be in proximity to

At 16.30 hours on the 8th November 1975, the geiger
counters located an area of radioactivity, but all
attempts to recover the isotope proved negative.
On Tuesday 11th November 1975, the request was made
for the Police Divers to attempt to recover the isotope
and at 11.00 hours the same day the divers attended.
On site alt the divers were issued with personal dosimeters
?. CLEVELAND
CONSTABULARY
UNDERWATER
SEARCH
UNITRadioactive incident. A diver
carrying extra equipment, a dosimeter attached to his wrist under the diving suit. When a diver is thus
laden, he has no wish to be further hampered by cumbersome communications
equipment.

10 feet of the stanchions of the jetty, making the diving
operation more hazardous. Several times during his swim
the diver came within 3 inches of the isotope, but was
unable to locate it in order to retrieve it. Three divers in
all were used on that day and none were successful in
retrieving the isotope. The location was then marked and
diving operations for the day was called off until the
following day.

2. Cleveland Constabulary Underwater Search Unit carrying
out a sweeping search over the suspected area.

On the morning of Wednesday 12th November 1975 the
divers again entered the water and came within 3 inches
of the source of radioactivity, but once again were
unsuccessful in its retrieval. The divers were called out of
the water and a conference held with the experts. From
the divers information it then became clear that the
isotope had become embedded in the silt on the river
bed and that the reading of 3 inches indicated that it was.
buried at that depth.

the isotope when picking it up with the tongs.
In the boat with the stand by divers and attendant was
yet another geiger counter which was connected to the
diver and which would give a visual indication of the
strength of the source as the diver neared or moved away
from the isotope. These visual indications were then
translated by means of a pre-determined scale into feet
and inches. It was critical that instructions passed to the

The divers then again entered the water and a grab was
lowered into the water from a crane on the jetty. Two
divers guided the grab into position and, when satisfied
that its location was correct, they moved away and the
silt was lifted into the grab. The divers then returned as
the grab was raised from the river bed and checked it by
using the probe. The isotope had been successfully
retrieved.

3. The team has here reached the point where the signal
is strongest and the diver enters the water.
(Photos: Cleveland
Constabulary).

diver were clear and precise and so the DUCSET had to
be used. The instructions were that the diver would be
told when he was getting 'warm' (nearing the source), or
getting 'cold' (when he was moving away), and as he
came close his distance would be relayed in inches so
movement by the diver would have to be slow and
deliberate as he beamed on to the isotope. To make
matters worse the visibility in the river was only 8 inches,
so there was no chance that such a small object would
be seen.
The team then did a sweeping search over the area
(photograph 2) and at the point where the signal was
strongest, the diver entered the water (photograph 3). It
was found that the strongest signal was located within
10

The divers then came out of the water and the contents
of the grab were lowered onto a barge and taken out
into the estuary where the isotope was returned to its
stowage box by the experts.
This whole operation highlighted the need for an
efficient communications sytem with underwater divers,
since the information passed could not have been
transmitted by the usual rope signals. It was even found
that the DUCSET was not efficient due to a malfunction
on two occasions which caused delays whilst repairs
were made, and it was found that the cable from the
DUCSET was a hindrance due to the stanchions of the
jetty getting in the way.

A.T.L.A.S
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A STANDARDISED APPROACH TO TEST PROCEDURES
JMJi «s:i ToftJ

D C J Theobald
Dere^ Theobald joined the Directorate of Telecommunications in 1963. He worked at Hannington
Regional Wireless Depot until 1971 when he went to the
Andover Maintenance Unit at Weyhill. In 1972 he was
posted to headquarters where he worked first in Field
Services and then in his present position on police
planning in the Engineering Section. He is a Professional
and Technology Officer I. His hobby is shooting and he
is Pistol Captain of the Home Office Rifle and Pistol
Club.
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The increased use of automatic test equipment by the
world's major airlines during the 1960s gave rise to the
need for a method by which this type of equipment
could be programmed to carry out complex and lengthy
test procedures.

orr000

HISTORICAL BACKGROUND
1965-66

1967
The main problem was one of communication between
the designer of the equipment to be tested and the
personnel carrying out the tests. In response to the need
of the airlines, A.T.L.A.S. was developed. The form that
A.T.L.A.S. takes allows unambiguous specifications to
be written. These specifications can be used directly by
an operator or compiled into an A.T.E. program.

1967-68
1969
1972
1974
1975

Study initiated by a group of the world's
major airlines, due to the increased use of
Automatic Test Equipment.
A.T.E. sub-committee formed by ARINC
(Aeronautical Radio Inc.). First meeeting in
Washington attended by 150 delegates.
FORTRAN assessed and rejected as
unsatisfactory.
ARINC specification 416-1 published.
ARINC specification 416-5 published.
ARINC specification 416-8 published.
ARINC specification 416-10 published.

WHAT IS ATLAS?
USE OF ATLAS
ATLAS stands for 'Abbreviated Test Language for
Avionic Systems' and is a language by which test
procedures can be written so that they are easily read
and understood by both men and machines. So states
the ARINC 416 specification, though a more practical
statement would be "ATLAS is a test language by which
test data can be communicated in an unambiguous way,
leaving the choice of test equipment to the user, and
presenting the test data in such a way that A.T.E.
programs are less difficult to compile".
ATLAS is structured around a limited set of Englishlanguage imperative statements. It is designed to describe
the steps of test procedures which can be used for the
testing of electronic equipment. ATLAS is test-oriented
and is in no way constrained by the make-up of the test
equipment, assuming that the available test equipment is
capable of making the required measurements and
providing the necessary stimulus.
ATLAS has a clearly-defined vocabulary and a rigid
syntax. This ensures that it is interpreted unambiguously
by engineers and technicians, and can be translated into
A.T.E. programs by non-engineering personnel.
;

ottmt
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Although ATLAS was originally developed to assist in
the standardisation of test programs for A.T.E., it is the
dialects of the basic language which are mainly used for
this purpose at the present time. Many of these dialects
are known by acronyms, such as IDA and VITAL, or
may be referred to as MUTILATED, ADAPTED, or a
SUB-SET of, ATLAS.
Pure ATLAS is utilised where either manual or automatic
methods of testing are likely to be used.

WHY IS STANDARDISATION NECESSARY?
The use of a standardised form of test procedure reduces
the amount of technical background and interpretation
required of the operator. This is an important factor,
where an operator is required to work on many different
types of equipment of varying complexities. There is less
ambiguity between operators, geographically spaced
units, and manufacturer and user. Test equipment can be
more economically deployed and an inbuilt quality
assurance is achieved.
i
t

11

WHY USE ATLAS?

FLAG FIELD ENTRIES

Many attempts have been made to standardise test
procedures, but ATLAS is the only one that has survived
in widespread use. The majority of the world's airlines
stipulate that test specifications for airborne electronic
equipment must be written in ATLAS. It has now been
specified by the M.O.D. for avionic equipment supplied
for the MRCA project. It is supported by the leading
A.T.E. manufacturers in this country and formal training
courses are available at many polytechnics.

E
M
S
C
B

ENTRY
MAINTAIN SENSOR CONNECTIONS
SAVE
COMMENT
BRANCH. DESTINATION OF A JUMP
The Flag Field is left blank when no flag is required.

Test No. Step No.
Identifies each statement in the procedure

Verb Field
THE ATLAS LANGUAGE

(a) Single Action Verbs:

Example of ATLAS format
000100
000110

APPLY, DC SIGNAL, VOLTAGE 5V
ERRLMT + - IPC, CNX HI A l LO Bl £
MEASURE (VOLTAGE), DC SIGNAL
VOLTAGE MAX 5V, CNX HI a LO D l £

CLOSE — Make switches in peripheral switching field.
CONNECT — Make switches in unit under test
switching field.

BASIC DESIGN OF ATLAS
Program Structure
f« :

BEGIN STATEMENT
PREAMBLE SECTION
PROCEDURE SECTION
TERMINATE STATEMENT

Statement Structure
M 100110

MEASURE, (VOLTAGE),
AC SIGNAL
FREQ 50HZ VOLTAGE MAX 10V,
CNX HI P-1 LO P~2 £

Characters must be taken from:
(1) Uppercase letters A—Z
(2) Numbers 0-9
(3) Symbols * , . = - £ / ( ) ' or "space"
The statement is divided into two main parts:(a) The fixed field, must be on one new line
(b) The variable field, may be on several lines
Each statement must be terminated with the currency
sign £
Each field or characteristic within a field must be
separated by a comma.
FIXED FIELD

M
Flag
f

1001
Test No.

10
Step No.

Stat no.

MEASURE
Verb

BEFORE ATLAS
DISCONNECT - Break switches in unit under test
switching field.
OPEN - Break switches in peripheral switching field.
SET UP — Prepare peripheral instruments.
READ - Make a measurement.
OPEN, CLOSE and READ are critical action verbs
and are required for precise timing and refer to the
opening and closing of master switches.
(b) Multiple Action Verbs:
APPLY — Set up, connect and close {source or load
only).
REMOVE — Open, disconnect and set up (to a
quiescent state).
MEASURE - Set up, connect. Close and read
(sensor).
MONITOR - Set up, connect, close, read, display
requirement & wait for operator action.
(c) Other Verbs:
DELAY - Postpone execution of the following
statement.

CALCULATE — Carry out an arithmetical function.
COMPARE — Evaluate a measurement against a
standard.
VERIFY — Measure, compare, and if No-Go print
out result.
GO TO — Unconditional jump instruction.
WAIT FOR — Conditional hold instruction.
g
DEFINE - Give values to labels.
INDICATE - Print out data for the operator.
DISCARD - Delete information.
START WHEN - Conditional start.
STOP WHEN - Conditional stop.
BEGIN - Start of ATLAS program.
TERMINATE - End of ATLAS program.
FINISH - Return all test equipment to the
quiescent state.
ADJUST — Vary input parameter.
TO REACH — Set against a pre-determined level.
TO MAXIMISE - Vary to reach a maximum.
TO MINIMISE — Vary to reach a minimum.

property of a verb, eg, VOLTAGE and CURRENT.
These can be further qualified by a statement
characteristic, such as MAX, MIN, or ERRLMT.

CONNECTION FIELD

^J"^^ .

This is the identification of the points on the unit under
test to Vi/hich connections are made.
Pin Descriptor: identifies discrete connections, such as
HI, live side, and LO, return side, of a two-wire network.

PREPARE - Set up test
j To enable a test to be
EXECUTE — Carry out test Vcarried out in a specific
) period of time.
In all, there are about 40 verbs listed in ARINC Spec.
416-5.

VARIABLE FIELD
The following information is contained in the variable
field.
(1) Property to be READ during a measurement
operation,
(2) Noun field.
(3) Further fields qualifying the noun.
(4) Connection field.
NOTE: There may be one or more noun qualifiers in
each statement.

AFTER ATLAS
SYNTAX DIAGRAMS
ATLAS statements are formatted by use of Syntax
Diagrams.

Examples of Syntax Diagram
For the verbs BEGIN and TERMINATE
f Stat. n o v < f - ^ ^ ^ ' ^ ^ , # A T L A S y P R O G R A M ^ ' ' ' ^ 3 ^ £
^TERMINATE^^
^TBXV

EXAMPLES OF THE PROPERTY TO BE
MEASURED
VOLTAGE, CURRENT, INDUCTANCE, RESISTANCE,
FREQUENCY, POWER, etc. This property is contained
within brackets and is placed next to the verb,
eg MEASURE, (VOLTAGE)

Where \/denotes a single space and #is the general term
for space(s).
S I N G L E ACTION V E R B S

CLOSE
,

/

measured
characteristic V # N O U N

CONNECT

f Stat, n o . y — ( D I S C O N N E C T
OPEN
.SETUP.

NOUNS
There are about 30 nouns listed in ARINC 416-5, some
of which are:
AC SIGNAL, DC SIGNAL, COMMON, EARTH, AM
SIGNAL, FM SIGNAL, IMPEDANCE, LOGIC SIGNAL,
SHORT, SQUARE WAVE.
The Noun is qualified by the addition of various
properties similar to those used to describe the measured

.

•
STATEMENT
1
^CHARACTERISTIC]

.|
I

CONNECTION
FIELD

l_

OTHER FEATURES
Where there is a need to repeat statements during a

program, these statements can be given a label and
defined in the preamble section. Where the statement is
required in the procedure section, the label is called up.
The defined label can be a complete statement or can be
a statement mth undefined variable fields. These
variable fields are defined where the label is called up.

100025

100095
100100

CALCULATE, 'GAIN' = 'MEASUREMENT'
/INPUT £
END,'GAIN CHECK'£
END OF PREAMBLE £
APPLY, 'PSI'£
CALCULATE, ' X ' = 2 £
BRANCH FROM STEP 100070 £
PERFORM, 'GAIN CHECK', ' X ' MV
'GAIN-I'£
COMPARE, ' G A I N - I ' UL 101 LL 99 £
GO TO STEP 100090 IF NO GO £
CALCULATE, ' X ' = 'X'+2 £
COMPARE, ' X ' , GT 20 £
GOTO STEP 100045 IF NO GO £
INDICATE,
MESSAGE,
AMPLIFIER
PASSED GAIN TEST £
REMOVE, ALL £
FINISH £
BRANCH FROM STEP 100055 £
INDICATE,
MESSAGE,
AMPLIFIER
FAILED GAIN TESTE
REMOVE ALL £
FINISH £

100105

TERMINATE, ATLAS PROGRAM £

100030
C
100035
100040
B
S100045

Example of complete statement
001210

S100050
S100055
S100060
S100065
S100070
100075

DEFINE, 'PSI', SOURCE, DC SIGNAL
VOLTAGE
9V
ERRLMT
+-5
PC
CURRENT MAX lA CNX HI A LO B £

In the procedure section this is used thus;
021105

APPLY,'PSI'£

Example of statement with undefined variables
001210

DEFINE, 'PSI' SOURCE, DC SIGNAL,
VOLTAGE ( ) RANGE 5V to lOV by IV,
ERRLMT + - 5PC CURRENT MAX lA
CNX HI ( ) LO ( ) £

When required in the procedure section, it is stated thus;
021105
to

APPLY,TSI',9V,A, B,£
,-

100080
100085
B
100090

USE OF NON ATLAS STATEMENT
If an instruction such as "CHANGE MIC AMP MODULE"
has to be made then the procedure is to precede it by
the ATLAS statement "LEAVE ATLAS £ " and to
follow it by "RESUME ATLAS £ "

OTHER DEFINITIONS
SOURCE - A stimulating peripheral.
LOAD — A passive impedance applied to the U.U.T.
SENSOR - A measuring peripheral.

EXAMPLE OF A COMPLETE TEST
SPECIFICATION
100000
100002
100005

100010
100015

100020
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BEGIN, ATLAS PROGRAM AMPLIFIER
TEST£
FOR UUT, BLOGGS TYPE 999 £
START OF PREAMBLE £
DEFINE, 'PSI', SOURCE. DC SIGNAL,
VOLTAGE
15V ERRLMT + - 2PC,
CURRENT MAX 0. 1A, CNX HI A LO B,
SOURCE, DC SIGNAL, VOLTAGE - 15V
ERRLMT +-2PC CURRENT MAX 0. 1A,
CNX HI C LO B£
DEFINE, 'GAIN CHECK' PROCEDURE
('INPUT') RESULT ('GAIN') £
APPLY, DC SIGNAL, VOLTAGE 'INPUT'
RANGE OMV TO 20MV ERRLMT + - 0.
IPC CNX HI LI LO K l £
MEASURE, (VOLTAGE) DC SIGNAL,
VOLTAGE MAX 2500 MV CNX HI PI LO
01 £

A DIRECTORATE EXAMPLE
The BNC on the head is connected to an FM signal
generator (Item 8) by test connector (Item 26). The test
lead assembly (Item 17) is plugged into the test head
(Item 20).
x) Set the volume control to give approximate 20 mW
output with an input of 1.5 uV emf at 3 KHz deviation
of 1 KHz frequency.
y) Increase the signal generator output to 100 mV emf.
AF output should not change by more than — 2dB.

THE ABOVE WITH ATLAS
123456

123457
123458

123459

APPLY, FM SIGNAL, CAR-AMPL 1 X>V
MOD-FREG 1 KHZ FREQ-DEV 3KHZ,
CNX HI BNC LO COMMON £
ADJUST, AC SIGNAL. POWER 20 MW
MAX, CNX HI J2 LO J3 £
APPLY, FM SIGNAL, CAR-AMPL 100 MV
MOD-FREQ 1 KHZ FREQ-DEV 3 KHZ
CNX HI BNC LO COMMON £
READ, (POWER) AC SIGNAL 20 MW
ERRLMT + 12 MW - 7.5 MW CNX HI J2
LO J3£

CONCLUSION
Although the foregoing test procedure may appear
lengthy for the simple task of checking the gain of a d.c.
amplifier, the operator needs no prior knowledge of the

amplifier. All amplifiers of this type are tested in exactly
the same way and the results are repeatable. The operator
is not required to make a subjective assessment of the
amplifier's performance. To illustrate the use of ATLAS
a simple example has been taken, but its advantages are
more apparent when the U.U.T. is more complex.
Of course there are some disadvantages; these being most
noticeable in areas of complex switch matrices, and if
there is a choice of source or sensor. These disadvantages
do not cause too many problems when ATLAS is used in
the MANUAL MODE because the operator intervenes

and makes the decisions based on the information
presented to him, and his experience. Unfortunately,
A.T.E's do not have experience, so careful compiling is
required in these cases.
« .
There are times when the ATLAS vocabulary does not
contain the words required to convey the information.
In this case,one can make a 'LEAVE ATLAS'statement.
In the worst case one leaves ATLAS for most of the test
specification. For this sort of specification, ATLAS is
not suitable.

^tr^s ism-,

REFERENCES:
ARINC Specification 416-5 Aeronautical Radio Inc.
ATLAS Training Manual
Electronic
Engineering
Assn. Network Ltd.

Proc. Conference on Auto- ' ^ *
matic Testing — Brighton
1974.
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NORTH WALES POLICE NEW DIVISIONAL HEADQUARTERS

The new fourteen storey divisional headquarters at Wrexham was opened by Mr Roy Jenfdns, the Home
Secretary, seen here with PC Cyril Jones. Mr WP Nicol, Director of Telecommunications,
was at the
opening, accompanied by Mr A T Dobson, Officer-in-Charge, Colwyn Bay Depot.
The photograph shows the Mascot 200 System installed by Colwyn Bay staff and the CCTCs installed
by staff from Weyhill. The Mascot 200 has direct line connection to the Force Mascot at Colwyn Bay,
two VHF channels, direct control of two UHF personal radio schemes for the Wrexham area - a direct
line intercommunication/UHF
control of Ruabon sub-division and remote extension to the Major
Incident Room. Other systems controlling call alarm, fire-door alarms, a tannoy system, burglar alarms
and emergency telephones are available to the officer at the console.

DIRECTORATE
DIGITAL DATA TRANSMISSION
TEST FACILITY

ft-'
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Michael Phillips

The need, in the Directorate, for a general purpose
digital data transmission test facility has been apparent
for some time and this article describes how it is
intended to meet this need.
The requirement is for an equipment capable of
determining the pattern of error-distribution and errorfree performance of various types of system designed for
digital data transmission to and from mobiles over
VHF/UHF schemes. It is our intention to obtain a test
facility that can be used either as a research tool to
analyse error patterns and their causes or to evaluate and
compare the performance of individual equipments.
If the system under test were duplex (or simplex with
both ends available for connection), the test facility
would be required to operate 'on line'. If the system
under test were simplex and terminated in a mobile,
equipment would be required in the mobile to record
the system output and other relevant parameters for
later analysis. Any one trial would be expected to last
for 30 minutes at the most.
The test facility, based on a dedicated processor and
related software, will be used to generate a test signal
which will be tape-recorded and used for subsequent
trials. The analysis of the trials recording would be

performed after the trial, using the processor, but not
necessarily in real time. The test facility will be capable
of accepting digital data streams at bit rates of between
50 and 9600 bits/second. It will be code transparent,
providing transmissions which are either continuous or
in short bursts, synchronous or asynchronous, repetitive
or pseudo-random.
i*.
So far as reasonable, standard interfaces will be used for
connections to the processor system — for example
CCITT V24 for external data input/output connections,
with digital-to-analogue and analogue-to-digital converters
to suit other trials equipment. The recordings of the
results wilt probably be retained in archives for varying
lengths of time after the trials.

DATA COLLECTION

Two tape recorders will be used for data collection. One,
situated at the radio scheme base station, v^\\\e a
source of data for transmission in the form of
pre-recorded tape. The other, in the mobile, will be used
SI/
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to record a variety of information, the nature of which
will depend on the type of trial. This can include:
Voice notebook record
Digital signal output from modem
Input signal to modem
Received signal strength (AGO
Speed of movement of mobile receiving station
Engine speed of receiving station vehicle
System power line voltage and quality
Modem control outputs
Vehicle shock/acceleration levels
Transmitted signal in duplex systems
Clock track.

ANALYSIS OBJECTIVES
The objectives of the gathering and analysis of data on
errors in a mobile radio system are to find out the
frequency of particular patterns in order to facilitate the
design of optimal error-detecting and/or error correcting
codes. It is also necessary to investigate the distribution
of effective signal coverage over an area in order to find
the most economical method of maximising it. One
would also want to assess the performance under quasioperational conditions of complete mobile digital data
communication systems. To do these three things, the
analysis must be capable of identifying errors,
determining their frequency of occurrence and of
associating them with causes and locations.
ANALOGUE

PROBLEMS OF ANALYSIS
The analysis will be a comparison of the transmitted and
received signals, or their recordings, and the correlation
of the other parameters recorded. To make such a
comparison, we must identify exactly the appropriate
portion of the received signal record even when, due to
deep fades or strong interference, no characteristics of
the received signal are determinable. Using a random bit
stream with no identifiable pattern, the timing accuracy
that will be necessary will be one half of a bit duration
in the test period. Thus, an overall system timing
accuracy of 1 in 10^ will be the minimum necessary to
relate accurately within one half of a bit, at a data rate
of 2400 bits/second during the test period of thirty
minutes.
Hence, the transmitted signal wilt probably be broken
into words by inserting fixed framing bits at intervals.
These intervals need not necessarily be regular, since the
received signal is only being recorded, not translated.
Thus the possibility exists of introducing a pattern of
word lengths as well, making identification of position
in the received record feasible after quite long fades or
loss of signal.
Since the two tape recorders will not be synchronised
during the transmission of the data to the mobile, there
will not be much point in attempting to synchronise the
recorders during analysis.
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ANALYSIS SYSTEM BLOCK DIAGRAM
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Even if it could be decided which of the recorded data
was ahead of the other, the response time of the tape
transport system would not be sufficiently fast or
accurate to avoid the necessity of a large amount of
storage in the processor system.

Although a trial duration of 30 minutes was indicated
above, this may not be feasible at the higher data rates
(ie 9600 baud) when a tape transport speed around 60
inches/second may be necessary. In this case, a shorter
trial duration will have to be accepted.

We therefore propose to use only the tape recorder from
the mobile in the analysis phase. As the test signal is
generated by the processor in the first place, it can be
generated again in the same manner for analysis.

The trials recorder used in the mobile will be capable of
operation from the vehicle power supply or a similar
source (12 volts) and also be able to cope with the
mobile environment. The recorder used at the base
station will be operated from a 240 V AC mains supply.
The mobile recorder will also operate from this supply
when the analysis is being conducted in the laboratory
environment. For reasons of compatibility, ease of
operation, versatility and flexibility, both the mobile
and base station recorder will be of the same type.

METHODS OF ANALYSIS
The tape recorder from the mobile will feed the received
data stream via the necessary interface unit or modem.
The processor will identify errors in the received data
by comparing this data stream with the original test
signal. The data analysis will permit the identification
of patterns of errors and error-free periods; the counting
of error rates in patterns and the frequencies and
distributions of error-free patterns; and the association
of error patterns and error-free periods with other
parameters, such as noise, signal strength, vehicle speed
etc.
The two latter facilities will be performed with relative
ease, using the processor and necessary software, but we
propose to identify patterns of errors and error-free
periods, using display devices, since the human eye is
able to detect patterns more readily than any artificial
devices.
Two passes of the received record will be made during
analysis. On the first pass, the positions of interest on
the tape will be identified; on the second pass, the actual
analysis will be carried out,
I

I

i

RECORDING SUB-SYSTEM
As indicated above, we may want to record various other
parameters in the mobile as well as the received data
signal. Since we need to correlate these various
parameters with the received data signal, we will use a
multi-track tape recorder. Further, since some of the
parameters may be of a very low frequency, or even DC
(eg. received signal strength — AGC, vehicle speed,
power line voltage), it will be an analogue tape recorder
using frequency modulation techniques, 7 channels on
Yz inch tape. It may be necessary to input a clock pulse
signal to the mobile recorder for tape speed
compensation. The tape recorder in the mobile will also
have the facility for a direct recording voice track for
commentaries during the trial.
,
It may also be necessary to design special interface units
to condition the recorder input and output signals to
suit the CCITT V 24 interface with the processor, and to
provide a remote control of the main mechanical
functions.
r
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The above requirements influence the choice of tape
recorder type considerably and preclude the use of a
computer peripheral type tape transport machine which
would be more suited to controlled digital data stream
inputs to the processor.

DISPLAY SUB-SYSTEM
It is desirable that some simple versatile method is used
to display results visually. A hard copy is necessary for
subsequent analysis off line, while some form of
continuously updated visual display to monitor the
on-line analysis is essential. Other considerations to be
taken into account will be the need to minimise the
expenditure necessary on hard copy materials and the
ability to perform at high transfer rates. The Medelec
Recording Oscilloscope, which consists of an
oscilloscope display with photographic paper copy for
recording, will be used. Numerical results may be an
output to a printer for presentation, but it is envisaged
that in a research role the visual presentation of results
will be more beneficial than processed numeric data.

DISPLAY MODES
We have proposed the following modes of analysis and
display.
(a) A preliminary analysis which displays the number of
errors in a pre-determined block length or time
interval as a time varying histogram on a cathode ray
tube. On a first pass analysis, interesting sections can
be noted manually for subsequent bit pattern analysis.
(b) A continuous mode, where the errors are displayed
alongside the time associated parameters that have
also been recorded. This will immediately correlate
events that give rise to errors occurring.
(c) The pattern analysis mode of display requires a serial
stream of binary data which indicates where an error
occurs in the data stream under test. This error
indication would be produced on a hard copy display
in the form of a continuous raster, the CRT electron

beam being modulated by the error bit stream. This
method would produce a spot on the paper if an error
occurred in a particular bit of information, and cyclic
errors would take the form of a number of lines
traversing the paper, ^v^ im
(d) An X-Y plotting mode, where the error bit stream
modulates the CRT electron beam, producing a spot
if an error occurred. Simultaneously, the X axis is
stepped along every time an error occurs, whilst the
analogue parameter which is to be investigated is
input to the Y amplifier of the oscillograph.
Such a presentation provides a quick appreciation of
any relationship between the parameter and digital
errors which have occurred.
(e) The possibility of the occurrence of cyclic errors and
the investigation of periodic interference in the
received signal, suggest the application of Fourier
Transform techniques to the bit error signals and the
receiver a.g.c. voltage. The results from this analysis
technique could be displayed as a power frequency
spectrum graph on the oscilloscope and simultaneously
recorded using either of the above methods.

ANALYSIS SUB-SYSTEM
So that we can analyse the large quantity of information
which will be stored on the magnet tape records, we are
proposing that the processor system should be used as
detailed below. A block diagram (Fig. 2} shows the
proposed system elements when informaion from the
mobile tape recorder is being analysed.

PRIMARY ANALYSIS
The data is input from the tape recorder via the necessary
interface unit or modem to central processor. The results
are output onto the display and printer. A digital
magnetic tape or disc unit is used for bulk storage, while
core store is available as a work area.
All the analogue information except the input signal to
the mobile modem requires a multiplexed A/D interface,
while digital data available in serial form must be
converted into a V24 format for processing. A suitable
modem would be required in order to demodulate the
modem input signal and communicate with the processor.
The appropriate analysis program is selected and the
words from the two specified information sources
compared within the accumulators. Each time a pair of
words is compared, the result of the EXOR (Exclusive
OR instruction which indicates where an error occurs) is
transferred to bulk storage. The processor notes the time,
the number and type of errors as they occur and stores
the current values of the analogue parameters for
subsequent correlation and analysis.
The foregoing assumes that the data stream from the
mobile tape recorder, and the original data stream re-

generated by the processor, are correctly synchronised.
This depends on a framing code being inserted at intervals
into the data stream so that the processor may align
itself ready to check the following bits in the data
stream for errors.
- ~
If a deep fade occurs and no framing code is present, the
modem or interface will provide a carrier detect signal
which will be used by the processor to record that
particular condition on the peripheral storage. When the
signal re-appears, the processor may continue, after
synchronising, to analyse the data stream, related to
time from start of run.
During primary analysis, the total number of errors
within a pre-determined block length (e g 240 bits) is
output via the digital-to-analogue converter (DAC) to
the oscilloscope display. When the error rate is seen to
be above a pre-determined threshold, the time from
start of run at which it occurs may be noted manually.
While this process is taking place, the audio output from
the voice track on the mobile recorder may be listened
to and notes made of relevant details.
If the processor prints out time on the hard copy printer
with reference to the start of the trial, these written
notes may be time-annotated for subsequent analysis.

SECONDARY ANALYSIS
Some of the numerical results are best output to the
printer for inspection, such as a tabulation showing
number of error-free periods and error blocks by bit
length.

A running count may be made of the number of
consecutive bits in any error-free period, and also the
number of consecutive bit errors in any error block.
The number of blocks of the same length occurring
during. The trial are totalled up and the figure
recorded. The result at the end of the trial might
be, for example:
error free periods —
,

^ i , 3 bits
4 bits
5 bits
6 bits

long
12,372
long - 33,158
long - 29,813
long - 15,246 etc

These figures, and those obtained for the error
blocks, will enable a distribution pattern to be
constructed.
However, the visual presentation of results may in
many cases be more beneficial than processed
numeric data.

During this phase, the error bit stream will be output from the processor and used in one of two
ways:
1 To modulate the intensity of the
electron beam, on the oscilloscope;

IE-

2 As a vertical (Y| input to the oscilloscope.

0?

If one or more other parameters are being used to
check for correlation with the error bit stream,
they will be fed via digital-to-analogue converter
interfaces to vertical (Y) inputs on the oscilloscope.
Where a cluster diagram presentation is being used.

a further output from the processor will be
required In the form of a staircase ramp function
which increases one step for every new error bit.
All of the display modes described above may be observed
on the oscilloscope to display events as they occur.
Simultaneously, the photographic recording mechanism
may be used either as a chart recorder or as a still frame
recorder to capture the analysed results from the
processor.

PRESENT POSITION
All of the necessary equipment has been fully specified,
some already purchased; the remainder is on order, so
we hope that the facility will be functioning and available
for use shortly.

TOMMY ATKINS
o}
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In October 1975, Frederick James Atkins died and on
27th of that month his colleagues gathered at the lovely
little church of St James, Fulmer, Bucks, to express their
respect and affection for him. Mr Nicol, the Director,
gave a moving address and expressed what we alt felt, the
shock and sadness at the loss of a man who at headquarters had so long seemed an essential part of the
organisation. We al! knew him for years as the great
'unflappable', the man always ready to give advice and
a helping hand. As he managed the equipment purchasing
side of the Directorate, he had wide contacts in the
commercial telecommunications world, and industry was
well-represented at the memorial service, Tom had
served in a number of departments of the Home Office.
A colleague summed him up for me as "the most
unpompous man you could meet, he loved a pint and a
joke and he was one of those men who could get
through a pile of work without visible effort," He was
well-known in amateur football circles and had given
years of service as a referee, in fact was refereeing still up
to the time of his death. Friends from the football world
were at the service to pay their last respects.

MOBILE AUTOMATIC DATA EXPERIMENT
A FURTHER PROGRESS REPORT
P M Tomlinson
At the present time, the equipment for the Mobile
Automatic Data Experiment (MADE) is being produced
by the Marconi Company at their Chelmsford research
laboratories. The equipment being produced is well in
advance of the American data communications systems
despite the vast amounts of money invested by the
American government in digital data communications
for police use.
It is the first of the production prototype equipments
which is illustrated below. The equipment installed in
the police vehicles this autumn will be identical to that
illustrated. When the selected police personnel have been
trained, they will demonstrate the use of the equipment
to the Study Group. This demonstration will take place
at Chelmsford prior to dismantling the equipment and
transferring it to Romsley. For the user trials, separate
controllers' visual display units will be provided in each
of the two force control rooms taking part in the
assessment (West Mercia and West Midlands). With the
available resources, it has only been possible to equip
part of the force in each area for the experiment. The
two forces will provide different and contrasting law
enforcement problems for assessrnent of the performance
of the equipment in both rural and urban areas.
It must be stressed that this project is experimental and
that the equipment has been produced in the most
expedient manner. Value engineering and other
production orientated methods have not been applied to
this equipment and might result in reducing the cost of
any such scheme.

in the vehicles is set out below. It is not possible within
the existing time-scale to consider any other options that
may come to our notice, but any comments of a
constructive nature are most welcome. No attempt is
being made in this experiment to investigate the
possibilities of displaying or controlling the status of the
various resources in the control room. It should be noted
that only a proportion of each force taking part in the
experiment is equipped with MADE units. This would
effectively nullify any conclusions that might have been
reached on a control room philosophy.

CODED MESSAGE UNIT
The unit has two major functions — first, sending and
receiving numerically coded messages and, second,
providing the mobile system control function keys as
detailed:.. .
?d
Messages are received and sent by means of:
(a) Numeric buttons as on a pocket calculator
(b) A four digit display
(c) An S.O.S. button

' '

Control and system function are exercised by means of:
(a) Lamps to indicate —
1 Message being received
2 Message despatched and accepted by the
computer as being correct
3 Outgoing buffer store almost full or full
4 Loss of radio contact with the computer

By detailed analysis of the voice message traffic, both
before and after the introduction of numeric codes, the
time-saving in sending routine messages can be evaluated.
The first of these recordings have now been taken and
the two police forces are practising the use of the numeric
brevity codes. Whatever the outcome of the experiment,
it is thought that these codes will provide a worthwhile
saving in message length and, hence, in traffic congestion
of the existing voice radio scheme.

(b) Control buttons and switches —
1 Erase
2 Display message for transmission
3 Transmit
4 Brightness control for display and lamps
5 Loudness control for message received bleeper.

Further analysis of the results of the equipment
evaluation phase will enable the traffic patterns established this summer with the use of the codes to be
contrasted with other phases of the experiment. The
formal evaluation will be tempered with the collation of
the results of questionnaires phrased to gauge the reaction
of the police officers taking part in the experiment to
the use of the new equipment.

A small printer (made by Spectronics of Poole, Dorset)
has been especially produced for the Home Office
experiment. It uses thermally sensitive paper and a hot
print head for almost silent operation.

The facilities provided by the current MADE equipment

MINIATURE TELEPRINTER

TOUCHMAP UNIT
This is a Marconi proprietory item consisting of a 15 x
15 cm map, overlaying a matrix of coded switches.

Mobile Automatic Data Experiment (MADE) Stage II ~ (left) Touch map;
(centre top) Spectronics Mobile Printer; (bottom centre) Push button box
(coded message unit); (right) Alpha-numeric keyboard with soft copy unit.

Automatic updating of the computer takes place each
time a map is changed. Up to 1024 different maps can
be used of any scale desired.

MOBILE ALPHA NUMERIC KEYBOARD

messages. The thirty-two characters per line of the
display format matches the line printer installed in the
vehicle. Up to four lines may be composed on the
equipment being evaluated.

A light-weight compact keyboard with conventional

SOFT COPY UNIT
A luminescent display for either composing or receiving

All of the units illustrated, with the exception of the
touchmap unit, have been especially designed for the
Home Office. This project is the first instance of the
touchmap being used in a communications system.

P
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THE PROFESSIONAL
ENGINEER - CUM - AMATEUR
(OR SOMETIMES THE REVERSE)
W R Harris
Dick Ham's Joined tiie Directorate of Telecommunications
after twenty-six years in the radio and electronics
industry. He is at present working in the Field Services.
A member of the Institution of Electrical Engineers, he
is licensee of Radio Amateur call sign G3CCM.

As you turn the pages of this issue of Intercom, you will
no doubt see profound articles describing the
Directorate's activities in communications, for that is the
purpose of this Journal. So why not shelter for a while
from this blizzard of punditry and consider another
aspect of the Directorate. In particular, those members
of the staff who, besides being professional engineers,
are keen enough on communications to practise the
same art as a leisure activity.

The manner in which the dual role comes to pass is, of
course, a highly personal affair. Some begin as amateurs
at an age too youthful to be earning a living on their
own account and naturally move into the industry when
adult. Others, rather fewer in number, enter the
professional formally and subsequently take to amateur
activity later in life.

Popularly known as 'radio hams' or just 'hams' when off
duty, we 'do our own thing', transmitting and receiving
messages in narrow slots in the short wave bands, and
achieving world wide contacts with other radio amateurs.
The image in many people's minds of a radio ham is, I
believe, some half-frenzied enthusiast (wearing headphones, of course) with both hands firmly grasping the
controls of a prehistoric piece of wireless equipment
such as appears in Cranks Corner from time to time. On
the contrary, to be a radio amateur in today's conditions
requires an altogether higher standard than was portrayed
by the late Tony Hancock as he hammed it up on his
now classic TV performance. But a radio amateur who is
also a professional engineer is, to use a well-known
politician's phrase, a special case and should be
distinguished from the thousands of radio amateurs who
are not professionals in the communications sphere.
The Concise Oxford Dictionary defines an amateur as
'one who cultivates a thing as a pastime'. So far as I
know, no word exists in the English language to cover
the dual role of amateur and professional in the same
field. The term 'shamateur' was coined by those in the
photographic world to describe professionals in one
branch of photography who posed as amateurs In
another and stole work from other professionals at such
events as weddings. Other words such as 'moonlighters'
and 'the lump' come to mind, but in each case the
purpose of the dual role is the making of additional
pocket money rather than the spilling over of enthusiasm
for one's daily work into a leisure activity and a pursuit
of further personal knowledge of the subject.

Fig. 1. The VHF mobile receiver cor^structed by the author to
monitor contractor's operations and FM and AM radio schemes
which covered his area.

Signor Marconi described himself, when young, as 'an
ardent amateur in electricity' and the success which
attended his early experiments caused him to become a
professional to form the Marconi Company in 1897.
Similarly with many other experimenters in wireless in
the early years of the present century; their pastime
became their profession as the commercial world of
wireless expanded and provided many more job
opportunities. In the post-World War II era, the intense
commercialism required in export-oriented radio
manufacturing companies has caused any work done by
amateurs to be swamped by the huge amount of effort
that was, and still is, put into research and development.
This alone makes it difficult for those who are strictly
radio amateurs only to gain any plaudits for advancing
the state of the art.
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The chances of making such advances are slim since
sophisticated equipment is often necessary to make or to
prove that genuine progress has been made, and reliance
on professional assistance is almost essential. Indeed
many professional engineers spend some time
inadvertently re-inventing the wheel, albeit a slightly
differently shaped wheel each time it is done. In spite of
this rather depressing prospect, the pioneering spirit of
amateur radio lives on and takes other forms than the
'new frontier' approach of earlier days. Those of us who
have been professional engineers and active radio
amateurs for any length of time enjoy the advantage of
cross-fertilisation of ideas between the two fields of
activity which, I believe, is unique to our profession and
is an advantage not only to ourselves but to our
employers.
As professionals, we concentrate on our employers'
business, but when free to put on our other hats and
consider amateur affairs, we can engage our interests in
any branch of our science up to the limits imposed by
time and the money we may reasonably spend on such
things. However, in such matters the two separate
activities may converge to mutual advantage. As an
amateur, one brings one's professional know-how to bear
on a constructional problem, such as the best aerial to be
used in a domestic situation, which reasonably
unobtrusive will at the same time be efficient for
worldwide communication.
As a professional one utilises one's skills as an amateur
to assist in more formal work situations. For example,
when called on to deal with local government
reorganisation problems, I found it of value to construct
a mobile VHF receiver with which I could monitor our
survey contractor's operations and some sixty radio
schemes, both FIVI and AM, which fell in my allotted
area. The equipment as built is shown in Fig. 1 and
represents six months' off-duty work.
The idea behind the project was to allow any of our

fits conveniently with its associated loudspeaker in the
parcel shelf of my car. Although it has performed well in
service, the assessment of a radio scheme is not complete
without the return path being tested. 1 decided that,
because of the cost of suitable VHF power transistors
and the limited use to which I could put the transmit
side, I would not attempt this part of the mobile
equippage. Nevertheless, the receive side alone has proved
valuable in checking for areas of low signal strength and
the relative changes brought about by new radio scheme
introductions and original scheme modifications.

The components for such a receiver must be purchased
from trade sources or from retail outlets which cater for
the more advanced workers in electronics and radio. This
means that it is difficult to be absolutely original with a
design since the components are intended for one purpose
only. Originality may be apparent when such components
are used in an entirely different role from the one
intended by the manufacturers and it is one area in
which the keen amateur may excel. Many amateur
workers in the VHF spectrum and at still higher
frequencies are also professional communications men
and it is at VHF and above that amateur activities tend
to be more sophisticated.

I doubt if any amateurs are yet using super-cooled RF
stages in their SHF receivers involving low temperature
physics, for reasons of the expense involved. Similarly
with such systems as Lincompex at HF for the same
reason, but in all other respects, timely advances in
techniques are being made. Single sideband transmissions
now carry the vast majority of amateur traffic, although
Morse is still in evidence. Some operators, particularly
some old-timers with commercial circuit experience are
very proud of their 'fists' and still rely on the fact that,
under the worst radio conditions, Morse communication
is still the most effective of all the forms permitted to
the amateur service.

WHY CAN'T YOU
UNDERSTAND I'M SHOUTING
AREN'T I ?
Home Office mobile receive frequencies to be monitored
between 97 and 104 MHz, 12.5 or 25 KHz channel
bandwidth, FM or AM, and still have the advantage of
crystal control. The thumbwheel switches tune the
frequency synthesiser to the required channel. All other
facilities are provided on the front panel.
A separate control box is hardly necessary since the set

Among other methods in use are RTTY, facsimile, slow
scan and 625 line television, and narrow band frequency
modulation which is more in evidence on VHF and UHF
frequencies.
By inference, amateur equipment, except for those who
use Morse as the only mode, has become more complex
and correspondingly more difficult to construct at home.

Fig. 2. (Centre) An HF Mobile SSB equipment;
(right) a rather more elaborate mobile SSB and
NBFM transceiver for use in the 144 to 146
MHz amateur allocation; (left) a communications receiver suitable for mobile use if required.

With the gradual rise in the standard of living in the
developed countries of the world, the money available
for leisure activities has increased, so creating a market
for manufactured equipment of use to the transmitting
amateur.

updating the performance of home-built equipment
without hazarding the 'trade-in' value if such work were
carried out on purchased equipment. Initially constructed
some ten years ago as an all-valve counter with a 10 MHz
maximum count capability, it has since been modified
and is now a hybrid of active devices.

Fig. 2 shows some examples of such equipment. The
gentlemen over whom the sun rises first in the morning
were not slow to see the market opportunities and have
since produced some superb items for the prices charged.
In the centre of the picture is an HF Mobile SSB equipment and on the right, a rather more elaborate mobile
SSB and NBFM transceiver for use in the 144 to 146 MHz
amateur allocation. On the left and looking west, as
distinct from the other two units, is a communications
receiver also suitable for mobile use if required.

Some parts still operate with valves which were in
common use twenty years ago, while other parts are
equipped with Schottky and ECL devices which have
only recently been made available to the professional
side, and for an even shorter time to the amateur
constructor.

I do not wish to give the impression that transmitting
amateurs now purchase all their equipment. On the
contrary, the constructional side will always be a vital
part of the activity. It is the essential self-training which
the experience of handling the hardware can give, and
which in my opinion constitutes the strongest part of
our case for retention of those frequency allocations to
which we have exclusive access.

The counting capability has been raised to 160 MHz
with a count accuracy of ^ 4 0 Hz at that frequency, the
internal timing source now being locked to Droitwich
which is, as a frequency standard should be (like Caesar's
wife), above suspicion.
This count accuracy is more than adequate to comply
with amateur transmitting licence requirements and is
sufficient for many professional purposes too.
So, what's it all about? - you may be thinking. When
you've bought or built this equipment, what do you talk
about to other amateurs and what about the language
problem with foreign nationals? Very good questions.

VOUS COMRENEZ PAS
- N O N ? POURTENT ^
(• JE CRIB ASSEZ FORT?
Home-built equipment is naturally not so photogenic as
its factory-made counterpart, which must create a visual
impact as well as providing the service that the buyer
requires. Notwithstanding that, I have included Fig. 3
which represents a home-built frequency measuring
ensemble. It is of interest because it represents (a) the
rate at which electronics and radio have changed in
recent years, and (b) the feasibility of continuously

Given that we must use a message format of a sort which,
as with police and fire brigade communications, must
include appropriate call-signs, an exchange of signal
reports is most likely to follow. Details of locations and
names will be next and, if conditions are good, any
subject may be discussed including experiments to be
carried out, but excluding news and politics which are
expressly forbidden by the terms of the transmitting
licence.
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The incoming call-signs may conceal the identity of
many interesting people who are fellow radio amateurs,
but are not always professional engineers. One may find
oneself talking to a star of stage or screen, an ex-cabinet
minister or a member of a foreign royal family; for all
these groups of people and many more have their
representatives in amateur radio. I recently found myself
in conversation over the air with a keeper of the Bishop
Rock lighthouse and, as I am interested in the work and
installations of Trinity House, this was a fascinating
experience and one of many that I have enjoyed over the
air with fellow-amateurs.
So far as languages other than English are concerned, I
judge that the lion's share of all amateur radio commerce
is conducted in English, with Spanish as the next most
commonly heard. Many foreign radio amateurs learn
English for business purposes and a useful spin-off from
this effort is the widening of their communicating ability
over the air. Given the latter, I suppose that we must
thank the other English-speaking parts of the world, in
particular the Americans with their vast radio amateur
population, for being able to be lazy about learning
other people's languages.
There are, of course, British amateurs who have
command of other tongues and are heard on the air,
speaking with foreign nationals in their own languages;
their only identity to those not familiar with the language
concerned being their British call-signs.

Communications in the radio amateur world are normally
conducted as single-frequency simplex, but some are
arranged in duplex which allow a normal telephone type
conversation, utilising any two frequency allocation for
which the stations concerned are equipped.
And what of the future? Can amateur radio continue to
update and keep pace with progress in the commercial
world? Allowing that, as amateurs, we are not bound by
all the harsh economics of the business as we are as
professionals, I think that it is possible.

I sometimes compare myself with my colleagues; those,
that is, who are professional engineers but who tell me
that they have no inclination to be radio amateurs, and
consider why we should be so different on this score.
Perhaps it is some early experience in our lives that
makes such a difference. When my duty took me to the
Inter Fire 75 exhibition last August at Olympia, I
suddenly realised as I looked up at the Arches of the
Great Hall that I was in the same building in which I had
been thirty-eight years before when, as a schoolboy, I
was taken by my father to see Radiolympia.
I have recollections of watching a gas-operated television
set powered by hundreds of minute bunsen burners
which, I presume, were heating thermocouples to
produce the necessary current. Such fanciful displays
were quite common in those days and the sounds of the
hosts of radios on all the stands tuned to different
programmes is something I still remember. Just as I
remember, of course, my father's own home-built radios;
how, as I lay in bed at night I could hear the babel of
voices and the sounds of orchestras, dance bands and
musette accordians wafting up to my bedroom from the
lounge below as he tuned around the medium waveband . .
And the night shall be filled with music
And the cares that infest the day
Shall fold their tents as the Arabs
And, as silently, steal away.

This must have been the gestation period of my
enthusiasm for everything electrical or, for that matter,
mechanical. The advances of our day, when disassociated
from the economic problems, seem to produce everwidening opportunities (limited only by one's imagination) and regenerates the spirit of the old-time
'mechanics' and inventors who dreamed and schemed
our country into the industrial revolution. The aftermath
is the affluent society in which we live and for which, in
spite of some snags, we should be grateful.

Recently, while pursuing the data sheet for an integrated
circuit unit which I proposed to use in some new equipment under construction, I came across the following
comment by the manufacturer concerned: 'The flexibility
of these devices is limited only by your imagination.'
And so, it seems, it is up to us. Consider for a moment
some equipments that are now in common use, such as
complex pocket calculators and electronic wrist watches,
not to mention the electronics and radio parts of
achievements in space. These devices would have been
improbable if not impossible only a few years ago, so we
as amateurs have no excuse for not moving forward as
fast as our imagination (and finances) will allow.
Fig. 3. A home-built frequency measuring ensemble. It is of interest because it represents not
only the rate at which electronics and radio have changed in recent years, but the feasibility of
continuously updating the performance of home-built equipment without hazarding the trade-in
value if such work were carried out on purchased
equipment.
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CRANKS' CORNER
Jim Luxton

ONE DAY LAST SUMMER
To be more precise, it was autumn. I Icnow this because
in autumn the dark nights hurry the glowing sun across
the sky with such haste that we who tend our gardens
with loving care can be heard stumbling and clattering as
we try to put away gardening implements in the
encircling gloom. That morning, the sun, following its
age-old custom, gently tiptoed over the sleeping land. At
the same time, as if it knew the time of year, it decided
not to climb the sky too high, but stretched the sun-dial
shadow to the edge of the world, anxious to be off
before night darkly hushed the sound of day.
Hours before the sun went through these poetic motions,
we had taken advantage of the fine weather and
motored down to the West Country, arriving mid-morning
at a small Somerset town. Somewhat travel-weary we
decided to pause there and stroll.
The signs were propitious - the frustration of being
denied parking space did not vex us. There by the
church was a vacant spot. The buildings opposite the
church were, I noticed, very old and my attention wgs
drawn at once to a shop window filled with a vast and
varied collection of ancient things. For some time I
gazed, as the poet put it, "\n wondrous rapture' - then
I saw the wooden box. Knowing my little weakness, you
will not be surprised that it had an ebonite front, a tuning
knob, some terminals and two cylindrical glass containers.
Inside each container, a crystal and catswhisker revealed
themselves.

! could scarcely believe my luck. Until that moment, I
had never seen this type of wireless receiver, though I
had read numerous articles in contemporary magazines
describing such a design. Now here it was right in front
of me. I was aware of a face staring back at me. Staring
eyes, dilated nostrils. My face! The face all true collectors
know and fear, the quarry cornered, the moment of
truth. Without conscious thought, my hand fumbled the
door handle. The door remained obstinately shut. I
fought it until the chilling truth forced itself on me —
the shop was closed.
Obstacles exist to be overcome, as every crank knows.
Glancing to the right, I perceived an open shop to which
I made my way. From my enquiries of the shopkeeper, I
learned that the antique dealer never left his premises for
long and would almost certainly return shortly. I
decided to wait and to occupy the time in the planning
of strategies and ploys necessary to a satisfactory bargain.
Standing there deep in thought, I became aware of a
stout party dressed in tweeds, who had apparently
appeared from nowhere.
To my question: "Sir, are you the proprietor of this
splendid emporium?" he replied that indeed he was, that
he would serve me in but a moment. Opening the door,
he courteously motioned me to enter into what proved
to be a gloomy interior, long and narrow and so
crammed with curios that only with difficulty did I find
a space to stand.

Post Office men examining
some of Marconi's apparatus
used wf)en he communicated
by wireless across the Bristol
channel in 1897. The upper
two pieces are a Righi spark
gap (left) and an induction
coil. Below — a morse inker
and relays. (Photo: The
Marconi
Company).
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A drawing sfjowing the type of
aerial Marconi used for his successful
wireless test between Penarth, South
Wales, and Flat Holm in 1897.
(Photo: The Marconi
Company).

We chatted of this and that with me leading him gently
to the subject of knowing one's grassroots and the part
that antiquities play in tracing the pattern and behaviour
of previous generations. I could see that he was as
impressed as I was by my words. His thoughtful nods
punctuated my sentences. I paused, pointed my finger at
him to accentuate my customary grand diversion tactic
and declared: "You know, the man who knows his
history, knows himself. The man who doesn't know his
history will repeat his mistakes over again." He
blinked at this, no doubt as puzzled by it as I was. Then,
casually, as though struck by an afterthought, I said:
"How much do you want for that old wireless in the
window?"
The directness and the adroit timing of my question,
caught him off guard.
He hesitated and seemed to search for words before he
asked: "How much are you prepared to pay for it?"
My answer was not immediate, for I had discovered a
particle of food stuck between my teeth — an old ploy
that takes time and can play havoc with the opposition's
presence of mind. Finally, I allowed myself to say
casually; "Well, it has little intrinsic value. Few people
would be interested, but it would fill a gap in my modest
collection. Say two or three pounds. Possibly four or
five if you have the headphones as well."
He gave no sign that he had heard me and stared at me
unblinkingly for a disconcertingly long time until he
snorted derisively and said in a tone of positive disgust:
"Do you know what I was offered for that set not a
week ago?" I shook my head. 'Twenty five pounds."
he stabbed the air with his finger as he uttered each
syllable. "And I refused. If I hang on a little longer,
somebody will offer me fifty."
My forces were devastated by this passionate outburst.
I knew that somebody with fifty pounds wasn't me.
Bravely, I collected myself, smiling with cold amusement
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and telling him that he would have to wait a very long
time before he was offered that kind of money. His
answer was short and to the point - "I'm in no hurry."
There was nothing more to discuss. Experience of such
situations told me that he was immovable. I turned for
the door, but before I could reach it, he said; "Are you
really interested in antique wireless?" I stopped and
faced him, heart thumping, thinking wildly that I was
wrong and he'd changed his mind. "Oh yes," I said, "but
only at realistic prices."
He pointed to the far end of the shop with a certain
gleam in his eyes and said; "Mr Marconi once had a
workshop down there. There are some old brass switches
he fitted himself on the wall." This unexpected turn of
events took me by surprise and I wondered if the
gentleman were naive or astute. The old crystal set
momentarily forgotten, I questioned him closely.
It seemed that, when he first took the premises some
years back, he had heard tales of the Marconi connection,
but nothing positive; that is, not until the day that a
party of Italian tourists arrived in a motor coach. With
them they had papers among which were plans of the
very shop in which we were standing. They told the
proprietor that they were tracing the various places with
which Marconi had been associated during his
experiments. With his permission, they took photographs.
That done, they thanked him profusely and departed.
According to those documents, the building was called
SIGNAL HOUSE.
By the time I had digested all this information, it had
convinced me that it was genuine. I was partly reconciled
to my loss of the crystal set and was at once determined
to probe further into the Marconi affair. Back home I
started my researches — but not until 1 had enlisted the
invaluable help of Mrs B Hance, Marconi librarian. We
did not find any conclusive evidence to support the tale
told, but from the archives we know that Marconi was
involved in experiments twice close to the town in

question. The first time was in May 1897, the second
some twenty seven years later in 1924. Mrs Hance is
rather inclined to think that the later date is more
appropriate, if there is any truth in the tale at all.

FACT 1
On 28 July 1924, agreement was reached between the
British Post Office and the Marconi Company to
construct Beam Wireless Stations to communicate with
Canada, South Africa, India and Australia. The transmitting site near Bodmin, Cornwall; the receiving site
near Bridgwater, Somerset, for communications to
Canada and South Africa. The antique shop was, I will
now reveal, in Bridgwater.
FACT 2
In May 1897, Marconi, intent on proving the possibility
of transmitting across water, conducted trials across the
Bristol Channel between Lavernock Point near Cardiff
and the island of Flat Holme. It is this experiment which
I would like to believe was associated with the antique
premises. By courtesy of the Marconi Company, I
reproduce for your delight some extracts from a diary
written by G S Kemp who was employed as an assistant
in the Engineer-in-Chief's laboratory with the Post
Office, and who took part in these experiments.

Thursday 6th May 1897
Left at 8.30 a.m. for Paddington with apparatus for
experiments at Cardiff. Arrived at 2.17 p.m. and stowed
apparatus in store. Proceeded to Lavernock to see mast
and found that a long cable had been fixed, stretching
out beyond the low watermark, for the earth connection.
Fixed a wire atop the 107 ft. pole 16 strands of aluminium
wire. Then returned to Cardiff and made arrangements
for transporting to Flat Holme Island.

Friday 7th May
I pacfced Mr Marconi's transmitter into a small tug at
6.30 a.m. together with the transmitting and receiving
apparatus belonging to Mr Preece's Parallel Wire System
and transported all to Flat Holme Island. Fixed a wire of
18 strands to top of 110 ft. pole and prepared
Mr Marconi's transmitter in a small hut close to the mast.
Slept at a small house owned by the person in charge of
the Cremation House.
For the next few days, Kemp was kept busy on the little
island, fitting up and testing all the apparatus. Space will
not permit a full account of all the details associated
with the experiments. On Thursday 13 May, two-way
communication was established. Further tests were made,
using a kite at Lavernock and I quote further:
Monday 18th May
I left Cardiff for Lavernock at 8.00 a.m. and raised the
kite for transmission to Brean Down. The transmission
hut was about 50 yards from the house, 300 ft. of wire
was laid from the top of the table through an insulated
shackle, at the top of a 50 ft. pole and then on to a kite
string by a plate of light aluminium with a hole in it.
I then took the kite line to the top of a 107 ft. pole
which gave a distance of 200 ft. from the ground to the
aluminium plate and transmitting wire. I used six 2 volt
accumulators and sent 7 amperes but, as those in charge
of the station had difficulty in landing at Brean Down
and could not work the kite, we sent a message from

Brean Down to Flat Holme by cable, and then by the
parallel wire system across to Lavernock
Experiments continued until the end of May and we will
leave these diary extracts with a rather poignant
penultimate entry —
Saturday 29th May
. . . Leaving Cardiff by the 10.30 p.m. train, arriving
Paddington at 3.30 a.m. Sunday morning. Here we
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placed all the apparatus in the cloak room.
So, gentle reader, there are the facts placed as evidence
before you. I would like to believe the May 1897

episode relevant to my experience. Perhaps when I have
enough money I shall return to that particular shop and,
(who knows?) uncover the truth.

JOHN STOKES

Wanting to give credit where credit was due, we looked
about for those among us who have benefitted themselves
and the Service through the attainment of qualifications
in the near past. Our editorial eye fell upon John F.A.
Stokes MIERE CEng (whom God preserve of the Central
Communications Establishment, Harrow).

In reply to our questions about himself, he informed us
that he was born at an early age in Swiss Cottage,
London, and was cared for by the resident goatherd
while his mother went out to work. This without a
glimmer of a smile - which we thought also did him
credit. He went on to tell us that, although he never
fully mastered the difficult art of yodelling, he throve
upon the yoghurt and goats' milk.

He was educated, he proudly informed us, at Harrow
School and added, (rathersofo voce it must be confessed),
that this was not the one on the Hill. His interest in
radio was brought on by a boy named Dickie Mann and
upon whom he never set eyes after leaving school.
Apprenticed to the GPO in 1955 at Dollis Hill, he was
reared on valves and 250 watt transmitter loads which

'There/ thinks John Stokes, 'that's separated
'em', and sits back with a dreamy look in his
eyes. The ST 300 was in full voice when this
picture was taken and, as always, seemed to
pick up programmes based on events that
happened in the 1930s. Coincidence? Or are
there some trapped 'dated' vintage electrons
circulating around those ebonite Formers or
lying inside the glass of the valves Just waiting
to be excited once again?
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kept the lab at a comfortable temperature. During a visit
to the Training School at Stone, he woke every sleeper
in the establishment at two in the morning with a
thrilling rendition of They're Changing Guard at
Buckingham Palace on his trumpet.
Married in 1960, he left the GPO for TV Rental fatigues
with a small company for more cash. A useful experience
in seeing how the other half lived and one enjoyed by
many Home Office technical men. On moving house to
Bletchley, Buckinghamshire, he joined a firm involved in
ultrasonic testing and later joined Marshall Amplification
as a design engineer where his piece de resistance was a
200 watt guitar amplifier for the use of pop groups.
Sanity then prevailing, he returned to the Civil Service
and joined GCHQ, Bletchley Park as a radio technician
in 1966. During this period he also won world-wide fame
as a lead trumpet player with Nitwits Band. (Their
records are rare and considered as collectors items by
aficionados. We also suspect that none were ever issued).
He became a Grad. lERE in 1968. He joined CCE in
1969 as an Senior Wireless Technician and so came back
to the Great Wen, his birthplace. His niche is in
Evaluation and Development Section where he was
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promoted CWT in 1972. He achieved membership of the
lERE in 1974 and Chartered Engineer in 1975.
He runs a very close second to the Arch-Crank (of Corner
fame) and possesses about a dozen pre-war receivers,
mostly in working order. Our photograph shows him
with his 1931 Scott-Taggart and horn loudspeaker. He
still believes in cycles/sec and bright emitters and please
can anyone get him a PM25, PM4DX and PM13
(preferably new and boxed for his DC mains Ekco
receiver with moving-iron speaker? These are so obsolete
that they are not even in the AVO valve books!)
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His great ambition is to set up a living domestic radio
exhibition, each receiver, if turned on, will play
programmes of its own era. He is not alone in this; Jim
Luxton of Cranks' Corner also has this dream. Anyone
suggesting a location for this will be rewarded with some
old radio bits.
John Stokes is also a locomotive fanatic and will cart his
family miles in pursuit of a preserved engine 'in steam'.
(Editor: After all of which we can only follow with: 'it
takes all kinds . . . ' ) .

CHESSNUTS
John Leake

When I said 'Sam Loyd' to the editor, he looked
mystified. The editor, not Sam Loyd.
I explained. Sam Loyd was, or is, if the deceased can
claim nationality, an American problem composer; most
eminent in his time and with a style that is distinctive to
this day. In fact, I recently set up one of his problems on
a board at the club and it was instantly acknowledged as
one of Sam's.
Mark you, he wasn't the most prolific composer because
he became involved in many other projects. At one time,
he had interests in a book store, a printing office, a coal-

yard and was beginning to think of his puzzles as a
money-making possibility. For example, the famous
trick donkeys was one of his early puzzles, created as a
novelty advertisement. Prior to this, music and plumbing
had been included as passing commercial interests.
According to Sam, he was born in Philadelphia in 1841
of wealthy but honest parents and the youngest of eight
children. The period between his sixteenth and nineteenth
years were some of the most active composing years and
truly remarkable when one realises that they were
combined with his other duties as editor in the chess
problem department of Chess Monthly, Gambit, Musical

World and New York Illustrated.
His first problem was published in the New York
Saturday Courier in 1855. Although this first was one
which Loyd afterwards disowned, he had such a rush of
compositions in the following two years that at the age
of sixteen he emerged as the greatest of American
composers. The establishment in 1857 of Fiske's shortlived Chess Monthly gave America a chess magazine
unsurpassed by contemporary publications there or in
Europe. Fiske neglected nothing that would add to the
interest and popularity of the magazine and often
pursued this objective by writing a short story to
introduce a chess problem.
These Fiske-Loyd stories became classics. The most
famous of them and probably one of the best problem
stories ever written was Charles XII at Bender which
appeared first in Chess Monthly, March 1859 and has
since appeared in a multitude of forms and languages.
Loyd was eighteen when Fiske composed the narrative
to fit the problem.
The story concerns Charles XII of Sweden being besieged
by the Turks in 1713. The king passed the tedious days
in drilling his troops and playing chess with his minister,
Grothusen. One day the game had reached the stage
represented by (a) and Charles (white) had announced

No one would blame you if at this point you found it
hard to believe that another musket ball entered through
the window and dealt with pawn at h2 in the same way
as the unfortunate knight. Grothusen paled.
"You have our good friends the Turks with you," said
the king calmly. " I t can scarcely be expected that I
should contend against such odds, but let me see if I can
dispense with that unlucky pawn. I have it! With great
pleasure I am able to inform you that there is undoubtedly a mate in five."(c).

mate in three. At that moment, a Turkish musket ball
broke the window and removed the white knight from
the board in fragments.
Grothusen was alarmed, but the king (as a king should)
maintained his cool and requested the minister to put
back the other knight and work out the mate, remarking
that it was pretty enough. Then the king, inspecting the
board, smiled and said: "We don't need the knight. I
shall give it to you and still mate in four." (b).
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To add insult to injury, the king insisted that Grothusen
solve the problem before he left. It is perhaps understandable that the minister, to escape the repetition of
such chess battles, left the encampment on the following
day and joined the Turks.

In the original three-mover, F Amelung in the Baltische
Schachblatter 1900, has pointed out that if the first ball
had destroyed the rook instead of the knight, Charles
would have had an equal chance of showing off his
analytical powers by announcing a mate in six. (d).

Whereupon I left. Without, I might say, telling youknow-who exactly what I went to see him for.
What I really went to see him for was to enlist his support
for an Internal Directorate Chess Tournament. Now I
may be wrong, but I am sure that an organisation such as
ours, dedicated as it is to solving problems at desk and
bench, should contain its fair share of people with more
than a passing interest in chess. Am I right? Would there
be sufficient support for a knockout between depot
champions each competing for a prize and an annually
contested trophy?
In such competitions, sixteen is an ideal number, so I
propose to divide up the Directorate accordingly. In
some cases it may be necessary to hold eliminating games
between contenders for the title 'Area Champion', but
before I go any further with these plans, I need to know
how many people would enter such an event.
I don't think that we have any Chess Grandmasters
within our ranks, so whatever your standard of play,
please don't be afraid to have a go. The best way to
improve your chess is to compete. If you are at all
interested, write, ring, or call in on the editor and give
your name, telephone number and depot or detachment.

(d)

After I had finished relating the above, the 'bright lights
look' illuminated the chubby features of you-know-who
and he declared, with a grandiose gesture more befitting
the editor of The Times: "Say no more. Write it down."

Perhaps by the time the next Intercom comes out, we
will have found our champion. Keep pushing the wood!
(Editor: So that was what Leake was burbling about in
his chess fervour. He wanted me to be his telephone boy.)

SOLUTIONS
sa->i CD-N
QN-M
sy-y f

i7a->i £B-d e
gH->i
i>j-u e
9a-a +Ly>i-y e
axy z
+fry-y e

9a->! a^w z

8>i-a sa-N (P)

z y - a LN-y z SN-a
t^N-a LN-y z 9>i-a i N - y i
d^B fN-y z
t?N-a m-H z-i-ey-a z
ea-N z

(a)

8>i-a
9>i-a d^d t (q)
Nxa
y x a d^a i

(e)
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POLICE COMMUNICATIOIM SYSTEMS
INTEGRATED
COMMUNICATION CONTROL
SYSTEM
The main theme of the police displays on the Home
Office stand is COMMAND AND CONTROL. To
illustrate the vital role of communications, a complete
operational police headquarters control system has been
installed, but this has been compressed into a small space
by limiting the number of channels in use and by
equipping the stand 'control room' with only one twinoperator console.
The integrated control system links the required selection
of PABX line and radio circuits to any individual
operator. Talk-through facilities, individual monitoring
and direct speech intercommunication between operators
is also provided. (The supervisor's console with the
necessary override facilities has been omitted for lack of
space).
The system is linked to all Sussex VHF channels, the
simulated divisional control (a description of which
follows), and local telephone lines. A separate console is
used to simulate a divisional control, and this is linked to
a UHF channel and to the headquarters consoles.
The cabinets for the twin headquarters operator and
single divisional operator positions are almost identical
to those used by the Surrey Police in their new headquarters control room, and were built by 18 Command
Workshops, REME, Bovington, Dorset.
The headquarters control system is designed to Home
Office Specification CI by Plessey and is currently being
delivered to seven police forces. The first system Is now
installed at Surrey Police Headquarters, Guildford. The
system is flexible and permits the connection of a total
of forty channels, of which any multiple of five channels

may be connected to up to twenty-four operator
positions. Solid state circuits and advanced technology is
used throughout.
Five racks of central processing equipment are used,
these being the nerve-centre of the system.
The divisional control system shown is as used by
Lincolnshire Police, and this solid state equipment has
been designed and manufactured by Burndept to meet
headquarters requirements. Five channels and five
operators can be accommodated, usage being dependent
on the size of the divisions, which are located at Lincoln,
Boston, Skegness and Grantham. Each operator has
access to all channels and an extension can be connected
to each channel if required.
The five channels are usually made up of two VHF
channels connected, by the use of 'fixed mobiles'to the
force VHF channels, one or two local UHF channels
controlled by internal or Post Office private lines
depending on location, and one line channel to
headquarters to permit the control of any or all UHF
systems from force headquarters.
In addition to the foregoing facilities an advance preview
of an operator's terminal of the next generation of
integrated control systems is available on the stand. This
is manufactured by Burndept to meet Home Office
Specification C2, and is the first to use an integrated
central processor, computer type approach. The single
operator's terminal is compact and easily installed, or
may be free-standing as shown. At Brighton, this is
simply linked to the Burndept stand for demonstration
purposes.

1

PUBLIC S A F E T Y COMMUNICATIONS

COMMUNICATIONS 7 6

RESOURCE AVAILABITY SYSTEMS

Modern police forces and similar organisations have a
variety of resources widely dispersed to deal with a
variety of operations. These resources may be, for
example, a single man patrolling on foot or a vehicle
occupied by an officer. So that the best possible use can
be made of all resources, the staff controlling operations
require a method of listing them, together with
information relating to such things as the state and
location of each one. Such systems are commonly
referred to as vehicle or resource availability and state
systems. In the design of the new generation systems,
advantage is being taken of two proven advances in
technology.
The first is the mini-computer, which has now become
both financially and technically attractive. With the
ability to modify the software (or programme), the
system may be more readily adapted to meet changes in
the operational requirements during the equipment
lifetime.

The operators may solicit information by interrogating
the processor with a variety of questions. Thus he may,
for example, seek information about a particular vehicle
or request a list of all vehicles within a defined
geographical area.
The majority of information placed in the electronic
store is injected manually from the display unit keyboards. However, a means of semi-automatic updating
from remote resources is incorporated.
Radio engineers are well aware of the need to conserve
the use of the frequency spectrum and have a
responsibility to make the most effective use of any
radio channel. It has been shown that much of the
'on-air' time in police radio systems is used for passing
routine information. It is possible to reduce routine
information to simple codes. Encoders may thus be
placed in the mobile resources and the operator may set
up the information codes on simple registers. The data
transmission is activated by the depression of a single

The second is the use of visual display units that have
become commonplace, especially, for example, as
terminal devices on the Police National Computer in the
United Kingdom.
The general concept of the system is to make it flexible
enough to meet varied operational requirements and to
make it as simple as possible at the man-to-machine
interface points.
The central processor, sited adjacent to the police control
room, has capacity for information relating to up to
each of two thousand resources. The information
includes call-sign, state, location, radio channel for
contacting the resource and limited plain language notes.
Operator positions in the police control room and at
remote divisional police headquarters may be provided
with visual displays and associated keyboard. The
keyboard has both standard typewriter keys and facility
keys for ease of interrogating and updating. Remote
displays may be connected to the central processor over
Post Office circuits using the Datel 600 service.

Resource availability system - a typical Digital Systems
(Photo: C. Paul Wilson).
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button. The information characters are transmitted in
accordance with the ITA No 5 code at 100 bauds, using
frequency shift keying centred at 2220 Hz, via the
vehicles existing VHF speech communications equipment.
This is all achieved in a fraction of the time taken for a
normal speech transmission.
There are other peripheral devices and facilities that may
be provided at the police control room. These include
special map displays to give an overall picture of the
situation in the police force area and cassette tape
recorders acting as a data bank for written emergency

procedures and lists of telephone numbers, for example,
which may be presented on the display unit screen.
New generation systems have been installed for the
police forces in Hampshire, Humberside and Warwickshire, and are being manufactured for Kent, Leicester
and Surrey.
Many other police forces are currently considering their
requirements and consulting with the Directorate of
Telecommunications.
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POLICE AND FIRE MOBILE EQUIPMENT TO
HOME OFFICE SPECIAL STANDARD SPECIFICATION
(SPECIFICATION 93)
In 1971/72, it was decided to investigate the possibility
of developing superior grades of mobile equipment with
better protection against failure and more consistent
performance than that which was then available from
commercial designs. In addition, since the effects of
Local Government Reorganization, as communication
requirements could not then be predicted with any
certainty, it was necessary to ensure that all facilities
could be incorporated if necessary.

use to expensive military equipment, but the use of low
cost computer-type logic circuits now makes it possible
to consider this facility for ail police mobiles.
In addition, the ability to switch to any police channel
regardless of location is of great importance to the
Regional Crime Squads, and a special model has been
developed for this application.
Both equipments are heavier and larger than existing

Two manufacturers, Plessey and Dymar, accepted
development contracts and their respective designs are
on show on the Home Office stand.

A mobile radio/telephone
equipment
designed and manufactured by Plessey
Avionics & Communications which has
been especially developed for Regional
Crime Squad use. This equipment
employs a true frequency synthesizer to
generate the operational
frequencies.
(Photo: The Plessey Co Ltd).

Mobile radio equipment to the Home
Office Specification 93 by Dymar Electronics Ltd, Watford. This model
employs fixed crystal oscillators for
frequency generation. (Photo: Dymar
Electronics
Ltd).

Both models use fully stabilised power supplies and
automatic test facilities are incorporated. Transmitter
power output is 20 watts, and the receiver audio output
is set at 6 watts to allow for use in high noise locations.
The Plessey design is unique in that it is the first Home
Office equipment to use a true frequency synthesizer to
generate the operational frequencies. Previously, the
high cost of frequency synthesizers has restricted their
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equipments, because greater emphasis has been placed
on better constructional methods for cooler running,
simplicity of maintenance and general ruggedness. The
advantages to be gained from this approach are selfevident in the design shown.
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MOBILE AUTOMATIC DATA EXPERIMENT
The mobile data aids on exhibition are at present being
installed into part of the vehicle fleet of two Police
Forces for an evaluation period. A total of 57 vehicles
are being equipped to work in conjunction with the two
respective control rooms. The experiment seeks to
evaluate practically the benefits deriving from the use of
digital data aids in police communications with mobiles.
Briefly the data aids being evaluated consist of a boot
mounted signal processor and a small hand-held push
button unit. To this basic set can be added a touch map
unit, a printer and a keyboard with an electronic display.
A basic set comprises of a simple coded message unit for
generating and displaying numeric abbreviation codes.
These codes can then be transmitted by a single key
stroke. Correct receipt at the control room is automatically acknowledged by the computer. Message codes
may also be received from the control room. Four figure
map references may also be entered by the crew for
display on the resources pages of the control room VDU
or for use, if required, when either the control room
operator enters DNV (Denote Nearest Vehicles) or a
mobile crew operates the SOS button. In each case the
VDU displays the last known status and location of the
four vehicles nearest to the incident or location entered
. by the operator.

MADE - coded message unit used to report status and
certain numerically coded messages to the controller. (Photo:
The Marconi
Company)

therfnoprintTP40

MADE
Upectronics mobile primer providing
the car crew with hard copy messages from the
controller. (Photo: The Marconi
Company)

Mobile Automatic Data Experiment - the computer used for message-nanaiing and storage of
messages for vehicles out of contact. (Photo: The Marconi
Company)
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MADE — the Marconi touchmap used for vehicle
(Photo: The Marconi
Company)

location.

MADE - the central controller's visual display
unit used to send messages to the mobile
printer in the vehicle and to record status and
location of the various vehicles on duty.
(Photo; The Marconi
Company)

1 I

A touch map unit can be added to simplify the sending
of map references. It is only necessary to touch a map
overlaying a matrix of switch contacts, and then the T x '
button, to send that location to the central computer for
storage.
A mobile receive-only printer provides printed messages

6
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from the controller.
A combined keyboard and electronic display enables
written messages to be composed by the mobiles' crew
for transmission to the controller after verification. The
message is stored by the unit and transmitted with a
single keystroke.
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MADE - specimen controller's VDU page
showing call signs of cars wishing to make
contact on the digital data link. The picture also
shows incoming message and the controller's
reply to the selected vehicle CIO.
(Photo: The Marconi
Company).
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MADE - specimen of controller's VDU page showing
vehicle call-sign status and location, and time of last
message, along with time on and off duty. (Photo:
The Marconi
Company)

MADE — alpha numeric keyboard and soft copy
which provides in-car telex facilities.
(Photo: The Marconi
Company)

unit
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ENGINEERING - FIRE PLANNING SECTION

RESOURCE AVAILABILITY DISPLAY
transmitted. On receipt of the correct two-tone sequence
the mobile decoder is activated. After a short time delay
the decoder energises the mobile transmitter and
modulates it with a two-tone sequence defining call sign
and status.

A simple resource availability display, primarily for
mobilising purposes, has been evolved using a paging
repeater.
The mobile operator sets up a status code on an encoder.
In the example demonstrated the states available are:

The signal from the mobile is received at control where
it is decoded and activates a lamp display.

Available at Station
Available on Radio
Available on Paging

The control operator has facilities for locally updating
the display. The function "Not Available" can be
displayed only by the control operator.

When the control operator addresses the mobile by
means of a standard paging encoder a two-tone signal is

3-CHANNEL PERSONAL RADIO
"FIREGROUND COMMUNICATION NETWORK"
DEMONSTRATION
Each appliance has a different tone 'address' thus
preventing any other appliance repeater which may be in
range from being activated and causing interference on
the main VHF channel.

1. First Attendance
This is the basic and most widely used fireground
communication net. It consists of a fire appliance
equipped with a VHF/UHF repeater. The VHF part
being tuned to the main VHF channel and the UHF part
being tuned to UHF Channel 'B'. Members of the
appliance crew are equipped with 3 channel UHF
personal radios. Channel 'A' is single frequency, transmit
and receive, enabling fireman to fireman communication.
Channel 'B' double frequency transmit and receive
enables the crew leader to contact main control via the
appliance repeater. The appliance repeater is activated
by a tone burst from the personal radio transmitter.

2, Serious Fire.
At a serious fire it is usual for a car or van to attend as a
control vehicle. The requirement for appliance crews to
contact main control is then eliminated as this can be
done by staff manning the 'local' control vehicle.
Channel ' A ' on the personal radio is still used for
fireman to fireman communication, Channel 'B' can now
be used to contact the control vehicle which is equipped

FIRE GROUND RADIO COMMUNICATIONS NETWORK
CHANNEL A. FIREMAN TO FIREMAN
CHANNEL B. FIREMAN TO CONTROL,VIA APPLIANCE REPEATER
MAIN V.H.

£M+roN£

i.
8

TONE OPERATED
V.H.F./U.KF. REPEATER

FIRST ATTENDANCE

FIRE GROUND RADIO COMMUNICATIONS NETWORK
CHANNEL A. FIREMAN TO FIREMAN
CHANNEL B. FIREMAN TO CONTROL VEHICLE

A.B

6L

-1

I

I

I

CONTROL VEHICLE
(CHANNEL'S'ON TALK/THROUGH TO
ENHANCE RANGE OF PERSONAL RADIOS)
SERIOUS F I R E

CHANNEL

A. FIREMAN TO FIREMAN

CHANNEL B. FIREMAN TO CONTROL VEHICLE
CHANNEL C.

SENIOR OFFICER TO SENIOR OFF!CER
Ch.A

1"

c

A.B

Ch.A
- 2 L

WA. B

A

1

1

1

BRIGADE CONTROL VEHICLE
(ENHANCES CHANNEL'S' RANGE USING TALK/THROUGH)
3

MAJOR INCIDENT (COMMAND AND CONTROL)

COMMUNICATIONS '76
with VHF radio and a Channel 'B' mobile base station.
If it is found at a large incident that the range of Channel
'A' is limited then by switching to Channel 'B' and using
the mobile base station on Talk Through range enhancement may be achieved. Thus extending the range of
personal radio.

3. Major Incident
(Command and Control)
In the event of a major incident where many appliances
and crews are involved, Channel ' A ' is still used as the

PUBLIC S A F E T Y COMMUNICATIONS

primary fireman to fireman channel. Channel 'B' is used
as the major control channel from the control vehicle,
using talk through when required, to enhance range. A
further Channel ' C is introduced for use by senior
officers, permitting them to control the incident and
allocate resources without interference to the activities
on Channels 'A' and 'B'. The major control vehicle has
the capability of transmitting and receiving VHF and al)
UHF channels.

FIREGROUND EQUIPMENT FOR RADIO OPERATIONS
Figaro — the fireground communication system for
basements, cellars and tunnels — has now been developed
to a stage where it will make a significant contribution
to Fire and Rescue Services.

The present system is the result of several years of
development work by contractors in conjunction with
Home Office engineers. For a trial period of six months.

FIGARO

FIGARO
{Fireground Apparatus for Radio Operations}
— Station Officer Frank David of Greater London
Fire
Brigade dressed for action with a first generation trials
equipment. The packset transceiver, which enables a
fireman to communicate from buildings and
basements, is contained in the pouch of the
light-weight canary-yellow Jerkin.
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various fire forces in the United Kingdom have conducted
trials using prototype equipment. The information feedback from these brigades has been collated and used to
improve the electrical and mechanical specification to
which the present equipment conforms.

using silicon-integrated-circuit
reliability.

techniques, ensuring

The FIGARO manpack is designed to be used in
conjunction with breathing apparatus and is carried by a
sleeveless jerkin, which also contains the wire aerial loop.

The system operates around a wavelength of 100m
which distinguishes it from more conventional fireground
radio systems. Basically, FIGARO operates as a form of
'induction loop' communication system with an
operational range in free space of approximately half-amile. However the FIGARO system is designed to induce
currents into ironwork, reinforced concrete and cables
so that signals are re-radiated wherever metalwork is
present. Using this mode of propagation, FIGARO signals
will travel hundreds of yards in any environment above
or below ground.

The system incorporates three separate duplex channels
and has an auto-talk facility allowing the operators of
portable sets to inter-communicate.

Enhanced penetration comes from the use of Single
Sideband Suppressed Carrier modulation which ensures
that the available battery energy is converted into
intelligence-carrying radio power. The equipment is built

Battery Duration — base station
— At least 8 hours
— portable station — VA ~ 2 hours
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Voice-operated transmitter control is used on the
portable set, enabling 'hands free' operation.

The system is reciprocal in operation since both stations
use the same transmitter power and have aerials of similar
size. The Base Station is designed to emit a tone at
regular intervals to inform the portable operator he is
within range.
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RESEARCH BY POLICE SCIENTIFIC DEVELOPMENT BRANCH

COMMAND AND CONTROL SYSTEM
FOR STRATHCLYDE POLICE
Following the success of the experinnental Birmingham
Project, the Strathclyde Police in conjunction with the
Police Scientific Development Branch (PSDB) of the
Home Office introduced in May 1975 a computerised
command and control system into a part of the
Strathclyde Force area. This area corresponded roughly
with the area served by the old City of Glasgow Police,
with whom the project was first mooted. The system
aids the handling of responses to incidents which require
police attention and automates message switching via
teleprinters throughout a large part of the Strathclyde
Region. This teleprinter system is used for the input of
crime information to the computer for storage and
subsequent analysis.

visual display unit. This display is fed through the
computer by semi-automatic data encoders linked to
the VHF radio equipment in the vehicles. Vehicles may
be located to within a 1.5 km square and up to 88 codes
may be used to describe their activity. When the location
of an incident has been typed onto the main VDU
screen, the operator may request the computer to select
the appropriate map and display it along with the

Personnel in the new Police Control Room in Glasgow
are able to converse with the computer using visual
display units. Each operator has access to all police VHF
and UHF radio channels and to Post Office telephone
lines, on both public switched and private circuits. Each
operating position is embodied in an ergonomically
designed console. Seven Divisional Headquarters are also
equipped with visual display units and are able to receive
and transmit messages concerning incidents from and to
the central Control Room.
A major innovation has been the development of a
resource availability status and location display for VHF
controlled vehicles based on a specially designed rear-port

Semi-automatic location and avaiiability
transmission
equipment in Land-Rover of the Strathclyde
Police.
(Photo: PSDB courtesy Strathclyde
Police)

Vehicle availability and location display
produced on rear-port visual display unit.
(Photo: PSDB courtesy of Strathclyde
Police)
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Ongoing research is now taking place into the use of data
collected by the command and control system for
retrospective analysis and output for management
information purposes within the Force. This is seen as a
major field for development in Strathclyde and also in
other forces concerned with command and control
projects, notably Staffordshire Police and Suffolk
Constabulary.

CONSOLE DESIGN
Of paramount importance in command and control
systems is the ease with which operators are able to use
their controls, and consequently a great deal of effort
has been put into the design of consoles to house all the

Pan of the Strathclyde Police central control
room in Glasgow. (Photo: PSDB courtesy of
Strathclyde
Police)
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Console design requires the integration of operational,
technical and equipment considerations.
To design the consoles, the duties of each operator were
studied so that the frequency and importance of each of
his operations could be estimated. An ergonomic rig was
constructed to enable the dynamic and static
anthropometric characteristics of the console to be
established. The final design exercise was undertaken by
a professional industrial designer from the Royal College
of Art.
During the course of the projects, manufacturers and
police personnel were consulted both formally through a
user committee and on an informal basis. In this way the
design was able to benefit from their professional
experience.

PUBLIC S A F E T Y COMMUNICATIONS

COMMUIMICATIOIMS 7 6

POLICE NATIONAL COMPUTER UNIT

COMMUNICATIONS FOR THE
POLICE NATIONAL COMPUTER
The police in the United Kingdom maintain crime and
criminal records that are among the finest, if not the
finest, in the world. The Police National Computer
project supplements the recording system and is designed
to help the police in their continuing fight against crime.
Among the benefits of the new system are faster access
to police records, a more immediate supply of information and more flexible operations. It will answer
questions and record certain operational facts in seconds.
Older systems took longer and the information obtained
was often restricted to local records. PNC gives nationwide information immediately and allows for the

insertion of certain new information on the spot.
The records held are generally in index form and similar
to those which are maintained in police record offices
and at the Department of the Environment's Vehicle
Licensing Centre. PNC indexes should eventually replace
card indexes and while not containing the full record
they will provide pointers to the source of further
information from local or central records. The
applications to be taken on to the computer during the
first four or five years of operation are stolen or suspect
vehicles, fingerprints, criminal names, wanted/missing
persons, disqualified drivers and vehicle owners.

Provides an 'On-line' in 'Real-time' Index to a variety of police records
which may be interrogated and updated by police personnel at anytime of the day or night.

CENTRAL
P R O C E S S O R UNITS
AT HENDON PNCC

Motor cycle

Visual display unit

Modem

VHF

o

Post Office branching amplifier
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Direct communication lines have been installed between
the computer and all police forces in England, Wales and
Scotland serving both Visual Display Units {VDU)
manufactured by SE Laboratories (subsidiary of EMI)
and Creed Envoy Dataprinters.
The VDU terminals provide a rapid access facility for
enquiries which are generally initiated by a policeman
using his radio or the telephone. The units have been
installed in police control rooms at both Divisional and
HQ level so that a controller receiving over the radio a
request from a field officer for computer information,
can access the computer with the details provided and

relay the response back directly.
The fast transmission speed of VDU terminals (120
characters/second) over private telephone circuits, has
permitted the design of a circuit shared network. This
has a number of advantages not the least of which is
reduced system cost. Control of the network is affected
by the computer using a polling and selecting arrangement to address each uniquely identifiable terminal.
The dataprinter terminals operate at a much lower speed
{10 characters/second) and are connected to the
computer by dedicated telegraph circuits. The rote of

Developed Network Configuration utilising line sharing units and time division multiplexing techniques.

X

1.200 bps

/

P.O. Tariff'T' 9,800 bps

Dedicated P.O. Tariff J C C T S 110 bps

Data Communications

Branching amplifier

y

Dedicated P.O. Tariff J C C T S 110 bps

I Data printer

Visual display unit
Modem

Central Processor Units

Time division multiplexer

POLICE NATIONAL COMPUTER CENTRE
Line sharing unit
bps
TDM

Enables a number of low speed lines to utilise one high speed line.

LSU (Line Sharing Unit)
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Enables up to 'x' VDU's to share one modem.

Bits per second
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mi
PNCU - A visual display unit which provides
rapid access to the Police National
Computer.
(Photo: Central Office of Information.
Crown
Copyright
Reserved)

these terminals is to cater for less urgent transactions, or
those requiring a hard copy.
Proposed development for the communications network
is for more use to be made of line sharing units, enabling

clustered VDUs to share the same modem, and the
possible use of Time Division Multiplexing techniques to
reduce
circuit
costs.
The demonstration
at
'Communications 76' shows a VDU terminal as it might
be used on-line to the Police National Computer.
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