











EXTENDED PAL CODING for SATELLITES

The quality of present-day
television pictures is limited by the
available transmission bandwidth and by
the capabilities of currently available
display tubes. There is no very
immediate sign of any large bright higher
definition display device to take over
from the shadow mask Cathode Ray
tube, but many workers are in the field
and we can expect some development
during the next few years.

Assuming, then, that a better
display becomes  available = what
possibilities are  there for wider

bandwidth transmissions to match? Both
Satellite Broadcasting and optical fibre
cable distribution offer wider bandwidth
and Research Department has been
considering how these could best be
exploited. A key factor in any new
transmission system must be
compatibility, whereby existing receivers
could continue to work with
new-standard signals, although new
receivers would be necessary to derive full
benefit. For at least the early years of
satellite or optical fibre cable services it
would be required that existing receivers
continue to be usable, with appropriate
converters. The introduction of any non-
compatible system could require many
years for international agreement and
new receiver development and hence
seriously delay the establishment of
satellite broadcasting in this country.

The present-day UK 5.5 MHz video
transmission bandwidth is adequate for
625-line  monochrome pictures.  The
limitations become apparent when the
colour signals must be squeezed in with
the monochrome. Ingenious though the
PAL coding system may be, it is
impossible to avoid some mutual
interference between  monochrome
(luminance) and colour components.
These interferences show themselves as
luminance appearing in chrominance
channels (cross colour) giving rise to
flashes of false colour on striped suits for
example; and chrominance signals
appearing in the luminance channel give
spurious dot patterns. To reduce these
effects to acceptable levels, signals in the
region of the colour sub-carrier
(443 MHz) are attenuated, usually
resulting in loss of all signal frequencies
from about 4 MHz up to the 5.5 MHz
band limit. So the majority of colour
receivers roll-off about 4 MHz and show
little fine detail whilst still suffering from
some degree of cross colour aberrations.

A new  proposal  involves
filtering-off high frequency components
above 3.5 MHz. This gives a very slight
reduction in picture definition, scarcely
noticeable on present-day display-tubes,
but virtually removes all possibility of
interference between luminance and
chrominance components so that cross
colour effects disappear.

In a wider-bandwidth satellite or
optical fibre channel there is room to
transmit the filtered-off high frequency
luminance components separately. The
high frequencies (3.5 MHz upwards) are
shifted in frequency to a higher band
(8 MHz wupwards) and transmitted
together with the original low frequencies
and chrominance signals. The upper limit
of the separated high frequencies could
extend above the 5.5 MHz equivalent
bandwidth of the present transmission
channel.

A new receiver, specially designed
for this wide bandwidth transmission
system, would shift the transmitted high
frequencies back to their original values
(3.5 MHz upwards) and hence display a
much-enhanced degree of fine picture
detail. The new receiver would of course
also be free from cross colour effects,
since the high frequencies would be
re-inserted after colour decoding had
taken place.

Research Department have
demonstrated experimental coders and
decoders working on this principle and
has passed extended bandwidth signals,
with associated digital sound channels,
through an RF link simulating a satellite
channel. Results were very satisfactory
and showed also that the proposed
system is entirely compatible with
continuing use of present-day receivers.
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EQUIPMENT DEPARTMENT : Automatic Testing

The Equipment Department Test
Laboratory is now using automatic
methods to test a range of audio
amplifiers, power  supplies and
oscillators, using equipment based on a
general purpose interface connection

system.
For some years the use of
automatic testing has been closely

watched, but available systems were
generally specialised and intended for
high-volume production. Some ten or
so years ago Hewlett Packard developed
a standard interface bus system which
allows test instruments to communicate
and exchange data with each other
under the control of a stored test
program. This system was adopted as
American standard, IEEE-488, and later
as International Standard IEC-625.
However, it was not until the low cost
microprocessor came on the scene that a
wide range  of  data-controlled
instruments were produced and made
the system attractive.

The General Purpose Interface
Bus (GPIB), the generally used name for
the system, has 16 lines, eight for data,
and eight for interface communication

management. Three of these
management lines are used for
“handshaking” a technique which
co-ordinates the transfer of non-

synchronous data. A microcomputer
acts as Controller, and this commands
and receives data from the other instru-
ments on the bus. Each instrument has
its own address and can either be a
“talker”, a “listener”, or both (talkers
provide information to the bus, listeners
receive information).

The system was first used in
Equipment  Department to test
synthesised oscillators for the “Silver
Streak” UHF transposer, where it was
required to make a large number of
measurements to ensure the unit was
operating correctly. A desk top
microcomputer (HP85) controlled a
device to originate logic signals which

set the oscillator to the channels in
Band 4 and 5, and a modulation
analyser made four different types of
measurement on each channel.

More recently the same basic
system has been used for testing audio
amplifiers. The desk top micro-
computer controls an audio test set to
originate measure signals, a digital
multimeter to measure resistance and
d.c. volts and current. A switching
matrix configures the test set up for
each test. Measurements are made of
various  circuit  resistances, gain,
frequency response, noise, distortion
etc. The cost of writing the program
was saved on the first batch of
amplifiers tested.

At the present time a permanent
automatic test system for power
suppliers is being assembled. The
techniques will be adopted for an
increasing range of units as the system is
developed, resulting in lower costs for
equipment made in Avenue House.
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Transport Department TRAMS

It may come as something of a
surprise to learn that the BBC operates
more than 1,200 vehicles up and down
the country. Some are light vans and
estate cars for news teams, cameras
and the like, but a large number are
commercial vehicles, with as wide a
range of body types as you’re ever likely
to find in a single fleet, - anything from
simple box vans to the highly complex
CMCCR2.

Looking after such a varied fleet is
not made any easier by the fact that the
vehicles are spread over about 100
different locations around the country,
some with fully-equipped garage
facilities, but others just remote
outposts such as transmitting stations,
where only one or two vehicles may be
based.

Management of the whole fleet is
co-ordinated by Equipment Department
at a central office in Weir Road. The
functions of Transport Department are
to buy and sell the vehicles, tax and
maintain them - and make sure that the
user departments are paying a
reasonable price for running costs.

That may sound simple. But it
demands constant vigilance by the
department’s staff - for instance, to
make sure that vehicles they never see
are correctly taxed - and regularly
maintained. It also demands a perpetual
flow of information between staff and
the numerous vehicle locations, and an
almost continual updating of records.

It sounds an ideal situation for
some kind of computerised control;
and that’s what Transport Department
thought too.

Following discussions with several
firms, Transport Department called in
A. J. Associates of Beckenham, Kent, a
small consultancy and software house.
Besides being ready and willing to draw
up a computer programme to suit their
needs, A. J. Associates had close links
with Wang, a computer manufacturer
whose range included a medium-sized,
self-contained system that looked ideal
for the job.

In hardware terms, what the
Transport Department has acquired
looks remarkably straightforward and
compact. The Wang 2200-series
computer itself is not much bigger than
a desk-top copier; it contains a
Winchester memory disk with a capacity
of 4 megabytes, and has the facility for
small 1 megabyte “floppy disks” to be
inserted. In terms of software - A. J.
Associates came up with something
called TRAMS, short for Transport
Management System.

In essence, this allows the BBC’s
central vehicle files to be stored on a
computer. The contents of a whole row
of filing cabinets have effectively been
condensed to a series of electronic
pulses.

It’s not really quite as simple as
that though, as Ralph Lewis, the
Assistant Transport Manager, says:
“There are still a lot of bits of paper
that have to be put somewhere.” These
include  purchase and licensing
documents, for instance, for which the
original files are maintained. For eagh
vehicle, a comprehensive array of
information, such as make, model,
registration number, body type, gross
and wunladen weights, supplier and
replacement cost, along with a lot of
other details, can be stored in uniform
fashion and displayed in consolidated
form on the v.d.u. screen or printed out.
The vehicles are designated by make,
model, registration number and chassis
number; no fleet numbers are used. The
computer can also list vehicles by model
designation or by chassis number, or
any other parameter desired.

In practical terms, one of the first
ways this facility has helped Transport
Department in drawing up consolidated
lists of vehicles needing taxing, and
MOTs each month.

The next facility to come into use
was ‘User Charging Report’ which
provides Management Accountant with
the rates to be charged on vehicles
operated by user departments. This
report identifies the quarterly standing
charge and the mileage charge for each
vehicle.

A unique feature of the system is
its ability to provide S-year and 1-year
replacement plans. These reports
identify vehicles to be replaced, the date
at which they will achieve their planned
life and the required budget provision.

What of the cost of all this?
Ralph Lewis puts it at around £15,000 -
which, as he says, is “not much more
than the price of some new Bedfords”
(of which the BBC has many). In any
case, the cost is modest when you
consider the savings and improved
management control that have resulted.

(Condensed from an article in “Bedford
Operator”).

* ¥ ¥

Steerable

Array at
CAVERSHAM

A new type of receiving aerial
system is now in operation at
Caversham. The system was designed
and constructed by engineers Henry
Price (now with External Services), and
Adrian  Robinson at  Research
Department. The aerial array forms a
narrow beam which can be steered
electronically to any direction. It thus
has the ability to select the wanted
signal from the many interfering and/or
jamming signals coming from other
bearings. The array operates in the h.f.
broadcast bands over the frequency

range 6 MHz to 26 MHz.
If conventional aerials are used,

either a large collection of fixed
directional aerials is needed, in order to
cover all the points of the compass, or
alternatively a mechanically directional
aerial must be used. Such arrangements
occupy a lot of space or are unwieldy to
operate.

The new array is compact and
easy to use, and has an additional
feature to suppress particularly difficult
jamming signals more effectively. It
comprises eight 2m vertical elements in
a line at 5m spacing, and a bay of aerial-
signal combining equipment. The key
to such a simple array is the use of a
high input-impedance, high-quality r.f.
amplifier at the base of each element.
The signals from the elements are then
passed to variable delay lines housed in
the bay, and combined to feed the
monitoring receiver.

The array is arranged to form a
beam which is steered by adjusting the
lengths of the delay lines. The
necessary calculations are done by a
micro-processor which is at the heart of
the control system. At the request of
the Monitoring Service, a serial data link
has been provided, so that the array can
be controlled remotely, in the same way
as the associated receiver.

An additional feature, not
available with conventional aerials, is
the ability to steer a null against
particular interfering signals. Initial
reports from the Monitoring Service
have been encouraging. For example,
using the steerable array, it is possible to
receive a usable signal from Teheran
Radio whilst it is not resolvable with the
other aerials available at Caversham.
This intercept was particularly useful in
providing valuable news reports at the
time of the assassination of President
Sadat.
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