


Editorial

As the BBC celebrates its 60th
Anniversary, other historic events in the
area of broadcast engineering take place.
Almost unnoticed in the euphoria
surrounding the advent of direct broad-
casting by satellite, the first of the
BBC’s old 405-ine transmitters closes
down. When they were fully oper-
ational there were over a hundred 405-
line vhf transmitters serving 99.5% of
the population. It is interesting to
reflect that in the uhf band we need
nearly six-hundred 625-line stations to
provide the same service.

The start of satellite broadcasting
will bring a population coverage of
almost 100% with only a single
relatively low-power transmitter. There
will be no “phased introduction” of the
new DBS channels, with major connurb-
ation benefiting from the new services
first, followed by the scattered rural
populations - the service will be
available to everyone from the day
transmissions start.

Other areas have also lost a little
bit of history. At Wood Norton most of
the old green huts have disappeared, and
a splendid new building has taken their
place. HETD reports that when they
were demolished an old Players cigarette
packet was found wedged between two
of them. Inside it bore the message,
“The bloke who finds this will know
who won the war!” I wonder if there
are any more epitaphs in other historic
buildings, written by engineers who
have long since retired?

International Broadcasting Convention
1982

In keeping with past IBC events,
BBC engineers have submitted a variety
of papers to the Convention, and will be
exhibiting some interesting equipment
in the exhibition. Also in keeping with
previous years is the ticket allocation.
Departmental heads have full details of
the reduced rate attendance, but for
lesser mortals the cost is £100 + VAT
for the full Convention or £26.05 a day.
There are an unlimited number of
exhibition-only tickets at £20 for four
days or £5 a day, obtainable from EID
or the IEE. Sadly there are no FREE
tickets; engineers wishing to visit only
the exhibition must either pay the £5,
or persuade someone to admit them as
an exhibitor! For those on-shift or
otherwise occupied during the period
18th - 21st September, the next edition
of ‘Eng Inf> will carry full details of the
event, and thus keep everyone informed
of the up-to-date developments in BBC
Engineering.

Alan Lafferty
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DOWN to EARTH

In these days of such rapid
progress, it is easy to concentrate on
high technology and neglect some of the
more mundane aspects of engineering
practice. One example is the running of
technical cables, including those for the
provision of technical earths. For us
simple people the latter may seem to be
a problem that falls into the court of
the authority providing the electricity
supply. The three pin plug has an earth
pin and as long as you connect the
yellow and green covered wire to it all
should be OK!

In practice it isn’t quite so simple.
Mains earth and technical earths should
be separate systems. Earth loops and
leakage currents in the earthing system
can create hum on both sound and
video, as well as such undesirable things
as clicks and noise.

We have now learnt, and wish to
pass on to our readers, two simple rules
which apply whether running cables on
a station with a simple technical earth
system or in a large regional centre with
a more complex noise free type of earth
system, such as Pebble Mill.

The two rules are: 1. All
technical cabling, including earths, must
see a single route or path back to the
Central Technical Area (CTA). 2. The
cable connecting the technical or noise
free earth distribution point in the CTA
to the Station Earth must be insulated
from all other earths throughout its run,
as well as meeting the impedance
specifications.

The diagram shows various
technical cables radiating out like the
spokes of a wheel from a Central
Technical Area. If we continue the
analogy further, the spokes become the
single defined routes from the CTA to
various technical facilities and the hub
of the wheel represents the CTA, itself.
Any new area could be positioned either
along an existing spoke or on a new
spoke. Any connection from a facility
on one spoke to that on another must
be made via the hub.

The thing NOT to do is take a
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‘T'M NOT SURE THESE
AUToMATIC TRANSMITTERS
wilL worw !

Transmitters
Opened

The following uhf transmitters
have opened since April:
Humshaugh, Northumberland
Roadwater, Somerset
Aldbourne, Wiltshire
Crockerton, Wiltshire
Portslade, East Sussex
Patcham, East Sussex
Charlbury, Oxon
Bellanoch, Strathclyde
Mf
New Radio 4 transmitter for Plymouth
Local Radio
Radio Cambridgeshire
Radio Furness
Radio Northampton

short cut by joining together points on
different spokes i.e. under no circum-
stances should any connections be made
round the rim of the wheel. If you did
do this, the points could be at different
potentials with respect to the hub
or central earth. Earth loops would be
formed which would produce hum, and
other types of interference could be
induced in the circuit. Although long-
itudinal stop coils can be used on video
circuits at some expense, why not try
and avoid the problem at its source.
Then we can all get away from the
wheel and back to the high technology.
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AMERICAN SUB-TITLES

As about 7% of television viewers
have some impairment to their hearing,
more and more countries, including
Great Britain, United States, Canada
and Australia, are beginning to cater for
this section of their audience by
providing optional sub-titles. By
optional sub-titles we mean sub-titles
that are not displayed as part of the
picture but can be selected as a specific
page number within part of the Teletext
service. The viewer, therefore, requires
a Teletext receiver

The Ceefax sub-title service began
in 1979 and has been growing in
importance ever since. Any person with
a Teletext receiver can view sub-titles
when they are being transmitted with
BBC programmes on page 170 for BBC
1, and on page 270 for BBC 2.
Similar arrangements are made by
Oracle on IBA transmissions. As you
will have seen early in March in Ariel a
specialist sub-titling unit is to be set up
in Glasgow which will be capable of sub-
titling about 25 hours of BBC
programmes each week.

Sub-titles are normally prepared
in advance on a computer system. A
sub-title editor sits at a keyboard in
front of a television monitor, composing
sub-titles over picture being displayed
from a U-format cassette recorder with
a still-frame capability. Timecode,
recorded on audio track No. 1 of the
cassette, is used to identify the IN and
OUT times of the sub-titles and is
recorded together with the sub-titles
themselves on a floppy disk.

During the actual transmission of
the programme, timecode from the
source telecine or videotape machine
is used to synchronise the transmission
of sub-titles from the computer through
the relevant Ceefax magazine.

The time it takes to prepare sub-
titles is the factor which presently limits
our sub-title output. This is of the
order of twenty times the programme
length, but, of course, it depends upon
the particular difficulties presented by
the programme. Comedy programmes,
for example, which rely on precise
timing for their impact, are probably
the most difficult.

During 1980, the National
Captioning  Institute (NCI) was
established in the United States to
prepare sub-titles for programmes and
for advertisements. The Institute is an
independent organisation financed by
fees paid by national television
companies.

The NCI prepares sub-titles on a
system similar to our own, and uses a
floppy disk as the sub-title recording
medium. Captions are transmitted by

the United States Line 21 system,
similar to Ceefax, but with a very
much lower data rate (480 baud against
28,000 baud).

As the BBC purchases many
American programmes, it was consider-
ed to be highly desirable to use NCI
disks as a source of sub-titles on
Ceefax. Unfortunately, the NCI
caption disks are not compatible with
our own. For example, they use
different disk types and data format,
row length, page length, timecode
standard and an extra character format.

Now, however, Designs Depart-
ment have produced an NCI Caption
Disk Converter which will transcode an
American disk and produce a BBC title
disk, ready for review, in about six
minutes.

The system uses two floppy disk
drives, one configured for the hard-
sectored disks as used by NCI and the
other for the soft-sectored disks as used
by the BBC. Both drives are controlled
by a Z80A microcomputer system,
which consists of boards from the
Cromemco and Comart ranges, housed
in an S-100 rack. Modifications to the
disk control system, as well as extra
software, enable both the hard and soft-
sectored disk drives to be controlled by
the Western Digital Floppy Disk
Controller IC (type 1793) used in the
computer, which is normally intended
for use only with soft-sectored disks.
The transcoding and disk control soft-
ware is contained in a Read Only
Memory (ROM) with Random Access
Memory (RAM) with 17k bytes
capability being available for program
scratch pad and input/output buffers.

Although sub-title styles differ
between the NCI and the BBC, no
attempt has been made to resolve these
in software terms and indeed the system
has been made as ‘transparent’ as
possible. Thus as far as the system
allows, the British viewer will see sub-
titles as the NCI intended them to be
seen. For that reason the material will
have to be reviewed and, where
necessary modified during this session.
If experience demonstrates that changes
are made regularly then these might be
embedded in the software later,

Injtial experiments with the new
equipment have proved very
encouraging. A 525-line cassette copy
of an episode of ‘Rings on Their
Fingers’, a BBC production already sub-
titled by Ceefax, was sent to the NCI
to be captioned. The resulting disk was
then converted on the Designs Depart-
ment converter and reviewed using
vision and timecode signals from the
original BBC video tape. This enabled a

Type 200 TAPE

The BBC began using magnetic
tape for audio recording on a
routine basis in 1952, following a period
of experiment and development. In the
space of the next five years tape almost
completely displaced the disc as the
recording medium. Early tapes were
manufactured by EMI, Kodak and
Kramer (a Canadian Company). The
equipment installed in most of the
recording channels in the 1950°s was the
EMI BTR2 tape recorder and most of
the tape used was HS0 made by EMI.
Early tapes with paper or acetate bases,
had a certain amount of variation in the
quality and performance due to
variations in the size of the oxide
granules and the thickness with which it
was laid on the tape. EMI continued to
research and develop tape and by 1960
had replaced H50 with H77 on a PVC
base with a more consistent perform-
ance and about 4dB improvement in
signal to noise. Initially each recording
machine was manned by an engineer
who set the bias and aligned the
recording level for each reel of tape, but
H77 was sufficiently consistent for
standard settings to be used.

As tape developed as a recording
medium more and more types were
produced. The BBC was recording more
programmes than had been practicable
in the days of disc recording, and began
to search the market for the most
suitable tape available. In choosing, it is
necessary to compromise between
signal/noise ratio, print-through, and
maximum overload level and the BBC
would not accept an improvement in
one or two of these characteristics to
the detriment of the other. In
particular, because of the period for

Continued on Page 7

comparison of styles to be made.

NCI also supplied Designs
Department with a 525-line video tape
of the same programme with sub-titles
encoded on Line 21. Using a Line 21
decoder, as sold in the United States but
modified for baseband working, we
were able to make a direct comparison
between the Line 21 sub-titles and the
transcoded Ceefax sub-titles.  The
results were accurate, and it seems likely
that the NCI style of sub-titling,
although different from our own, will
be acceptable to the audience.

As NCI caption disks become
available to the BBC, they can be trans-
coded by this new unit, thereby
providing another source of sub-titles
for a section of our audience who are
quite clearly asking for more and more.
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HF STATIONS AUTOMATE

External Service broadcasting is
carried out from stations equipped with
a number of high power hf.
transmitters and a much larger number
of aerials, the latter being a function of
the number and location of countries to
be served.

Propagation  conditions  vary,
according to the time of day, time of
year, and with the sunspot cycle;
consequently operating frequencies
must be changed to suit prevailing
conditions. To achieve the best
utilisation of plant, a single transmitter
may, during the course of a day, be
required to serve several countries, and
it will be subjected to several changes of
frequency, aerial, aerial bearing, and
programme feed.

Optimum utilisation of the lines
carrying programmes between the
studios and transmitters is accomplished
by switching different programmes to
the lines during the course of the day.
This introduces a further complication,
that is the need to ‘“unscramble” the
programmes to ensure that the trans-
mitters are fed with the correct
programme at the correct time. It is
obvious that an h.f. station of this type
will have a complex schedule of
operations to execute; consequently
there is pressure to automate stations as
far as possible.

Practical constraints upon automation
in the BBC

Programme and aerial switching
on h.f. stations is already carried out
by electro-mechanical switches so that
remote control of these functions poses
few problems. The transmitters,
however, can be more difficult. The
necessity for frequent (and often large)
changes in carrier-frequency has, until
very recently, rendered manual inter-
vention mandatory. In the latest
designs of h.f. transmitters, these
changes can be achieved by remote
control, although some designs still
restrict variation to a fixed number of
pre-set frequencies. The plant ranges
from the latest continuously-variable
(frequency-follow) transmitters, to
some which are nearly forty years old,
with the result that the degree of auto-
mation which is practicable to achieve
varies from station to station.

The first UK station to be
automated, Woofferton, includes six
manually tunable transmitters within its
complement. It is not practicable to
modify or replace these transmitters,
and it therefore follows that it is not
possible to withdraw operational staff
completely, and hence that there is little
point in providing remote access to the
system. Another station is being
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reequipped with new transmitters and
as a consequence, the possibility of
remote access and intervention, e.g.,
from the studio-centre, has been
incorporated in the system design.
System Philosophy

The BBC has decided in principle
to automate as far as possible the
operation of all four of its h.f. stations
in the UK. As a consequence TCPD
issued a detailed specification for a
control system for the first station. The
task of developing this was eventually
given to Designs Department who, in
competition ~with outside manu-
facturers, submitted a proposal which
fulfilled the terms of the specific-
ation. The two Departments then
established a team to undertake the
design, development and implement-
ation of the system.

It was decided that the system
should be microprocessor based, and
that it should employ distributed intelli-
gence techniques - a modular concept,
involving a number of identical and
relatively simple microprocessor sub-
systems. The distributed approach,
which ensures that even multiple faults
are unlikely to result in a complete
system failure, was felt to be preferable
on grounds of reliability to that of the
single central microprocessor or micro-
computer.

The allocation of groups of
functions to different units was thought
to be another feature which would
contribute to overall reliability by
enabling certain units to automatically
take over the important functions of
faulty counterparts, even though in
taking over these functions the unit
might have to temporarily shed less
important ones not necessary to the
maintenance of the service. Operator
communications should be by way of a
standard keyboard and visual display
system.

Implementation

It was decided that the first
station to be fitted with an automated
control system should be the ten-trans-
mitter site at Woofferton. This station,
which is fed by six programme lines, has
six old transmitters which require
manual control of carrier-frequency and
tuning, and four new transmitters with
remotely controllable pre-set freq-
uencies and tuning. The output of each
transmitter can be switched to any one
of eight manually pre-selected aerial
arrays. The total number of arrays is
forty, of which four can be remotely
slewed.

System Hardware
The microcomputers associated

with each transmitter are termed

“sender controllers”. Each one contains
the entire schedule for its transmitter in
random access memory (RAM) and it is
able to operate independently of the
rest of the system. So any single fault
on the control system will only
normally affect one transmitter, at
most. “Interface” equipment provides
manual control facilities in the event of
such a fault.

The sender controllers are joined
by a communication network to two
more microcomputers called
“supervisors”. Each supervisor holds
the transmission schedule for the entire
transmitting station, so the schedule for
each transmitter is held in three places:
the controlling supervisor, the back-up
supervisor and the sender controller.
These schedules are continuously
compared with one another over the
communications “hub” so that any
memory corruption can be detected and
the appropriate action can be taken.

Both of the supervisors are fitted
with VDUs. One of them is used to
display the current status of the station,
together with a preview of the next
scheduled event for each transmitter.
The other VDU is used to display details
of alarms, but is interchangeable with
the first in the event of equipment
failure. Alarm details are also printed
for logging purposes.

An “intelligent VDU” is used for
entering schedules, for storing them on
floppy discs, and for down-loading them
into supervisors and sender controllers.
The intelligent VDU can also be used
for manual control and interrogation of
the system. Two equipments are
supplied; the second can be used either
on-line, as a hot-spare for the first, or
off-line for schedule preparation.

Communication between the
sender controllers, supervisors and
VDUs is provided by serial, bidirectional
data links that are effectively connected
in parallel in the hub. With such a
system it is necessary to ensure that
only one device sends a message at any
one time, and this is achieved by using a
polling system which is under the
control of the controlling supervisor. In
the event of this supervisor developing a
fault the second supervisor will auto-
matically take control.

Software

The software for this system took
about 4 man-years to write and the full
assembly code listing, with comments,
fills about 400 pages. The detailed logic
is complex and, contrary to popular
belief, it is not an easy matter to modify
software in this sort of system without a
thorough  understanding  of its
operation.
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