


Editorial

How pleasing it is to report on page
one that a BBC Engineer, Geoff
Phillips from Research Depart-
ment, should be the first re-
cipient of the IBC Award. Details
of the Award winner, which can be
likened to an Oscar for engineer-
ing, were kept a closely guarded
secret until the announcement was
made. When one considers the
likely contenders, not only from
UK Industry and broadcasters, but
also from similar organisations
world-wide, the prestige of the
Award can be seen in its true light.
How fitting also, that it should be
presented shortly prior to Geoff’s
retirement when he will be able to
reflect that his dedication to his
work did not go unnoticed. Con-
gratulations, Geoff, from all of
your colleagues in BBC Engineer-
ing.

Whilst on the subject of IBC,
details of which fill most of the
pages of this edition, may 1
publicly thank all those who
contributed to the event. From the
cheerful handymen and others at
Kingswood who helped erect the
“acoustic cabin” before the ex-
hibition started, to the engineers
and technicians who helped install
the equipment and made it work,
to the authors of papers who ex-
posed their work to public
scrutiny, and to the many other
departments who supported our
efforts by lending equipment or
know-how, thank you all. Without
your help and understanding the
Convention would not have been
the undoubted success that it was.
405-line television
I have written before in this column
about the impending departure
from the broadcasting spectrum of
the 405-line television service. One
of the problems faced was that of
how many people were actually
dependent on these transmitters
for their television, and would
therefore be deprived of the service
when they closed.

To try to assess the number of
viewers was a difficult task, since
no distinction is made between the
405-line and 625-line monochrome
licence. The television trade, both
dealers and manufacturers, could
only speculate on the number of
405-line receivers that were still in
use regularly, and our own figures
based on public complaints were
likely to be 6 dB out either way!

Thus the decision was taken
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to caption all of the 405-line main
transmitters in turn, inviting
viewers who could not pick up
BBC 2 (and thus uhf television) to
write to the BBC for help and
advice. This was implemented from
September 1983 to May 1984.

The results of the captioning
are quite interesting since they
provoked only 960 enquiries,
which on further investigation re-
vealed only 278 households who
were outside the reach of uhf
transmitters.

Perhaps this was to be ex-
pected when one hears the story of
the senior citizen in Croydon who
had been in hospital when the
captioning started. Seeing the
caption when she returned home
she asked her friend next door
what it meant; the friend, who was
watching on 625-lines, said that
there must be a fault with the set
since she had not seen anything.
The tv dealer was duly called to
repair the faulty set. By this time
the captioning had been removed,
so the poor old lady suspected
Murphy’s Law (the fault never
persists when you try to fix it).
Fortunately the tv dealer recog-
nised the symptoms, and sold the
lady a new (625-line) television.

If this story has been repeated
throughout the UK it is hardly
surprising that the figures are so
low.

Anniversaries

The past few months have seen
three anniversaries. The Droitwich
transmitter station celebrated 50
years with a special dinner on
the 6th September, and nearby in
Bristol a special SOth anniversary
exhibition opened the following
week. More recently Northern
Ireland has celebrated 60 years of
broadcasting to the Province with
two concurrent exhibitions in the
Belfast Arts Council Gallery and
Ulster Museum, followed by
smaller exhibitions in Enniskillen
and Derry. Congratulations.

Alan Lafferty

Licence

Agreements

The BBC has signed a licence agree-
ment with two British companies,
Spendor Audio Systems Ltd., and
Swisstone Electronics Ltd., which
allows them to manufacture the

medium size, high quality, LS5/9
studio monitoring loudspeaker des-
cribed elsewhere in Eng Inf. The
agreement will enable these two
companies to market the loud-
speaker worldwide.

The Band II power amplifier
bays AM14/51 and AM14/54, and
associated transmitter drive equip-
ment have been licensed to SPT
Communications, and Rank Cintel
have signed a licence agreement for
the Digiscan shot change detector
RP3/511.

On show at
Woodlands

The following manufacturers will
be exhibiting in conference room 1
at Woodlands on the dates shown.
Further details can be obtained
from Bob Simmons ITPS Room

A2047, Woodlands:
7 Nov Olson Electronics
(Power Distribution)
8 Nov Hameg
14 Nov Highland Electronics
21 Nov Technical Projects
Ltd.,
27 Nov Barco
28 Nov Coutant Ltd.,
5 Dec Schroff (UK) Ltd.,
11/12 Dec Hayden Labs Ltd.,
16 Jan 85 Rittal Ltd.,
23 Jan 85 R.S. Components
Ltd.,

Transmitters Opened

The following uhf transmitters
have opened since July:

Llanengan Gwynedd
Llangernyw Clwyd
Newnham Kent
Parkend Glos
Trefilan Dyfed
Ynys-Pennal Dyfed

The following vhf transmitters
have opened or changed:

W.Yorks
[.0.Man

Holme Moss
Douglas

The following Local Radio trans-
mitters have opened or changed:

Duxhurst R.Sussex
Holme Moss Rs. Leeds,
Manchester

and Sheffield

Mendip R .Bristol
Rusthall R.Kent



























The 13-Channel ‘linear’ PCM
system has been in service now for
some 12 years, providing high-
quality stereo programme feeds to
14 main vhf stations throughout
the UK, and carrying the main
mf distribution from these sites.
However, despite the long life we
have come to expect from modern
electronics, no equipment stays
reliable for ever, and the necessity
to plan for its replacement became
clear some years ago.

At the same time, plans were
unfolding for the development of
Radio Broadcasting in the 80’s
and 90’s which were going to
require many more channels than
the 13 currently available. Research
Department therefore began to
investigate ways of increasing the
channel capacity of the system.

NICAM 3

In 1980, Research perfected a
method of coding known as
‘NICAM 3’ (an acronym for
‘Near Instantaneous Companded
Audio Multiplex - Mark 3’), which
enables 24 high-quality channels
to be carried on the same 6 MHz
video bearer circuits that are used
by the 13-Channel PCM, and the
equipment had been developed in
Designs Department for its coding
and decoding.

The technicalities of NICAM
have been described in Eng. Inf.
No 2, but a cursory description
follows for those who may not be
familiar with it.

The system employs the
CCITT recommended bit-rates of
2048 and 8448 kbit/sec, which are
the international standards for
digital telephony. To make the
best use of the available bit-rates,
some form of ‘companding’ is
required, i.e., audio compression
at the sending and expansion at
the receiving end. After trial and
experiment with different com-
panding systems, the BBC adopted
the NICAM 3 method, which
employs 14-bit coding of the
audio signal compressed by a
simple coding law to 10 bits
per sample. This enables a pair of
high-quality audio channels to be
digitised and coded into a bit-
stream at an average rate of
676 kbit/sec per 15 kHz channel
pair.

The NICAM 3 system allows
three of these 676 kbit/sec bit-
streams to be multiplexed into

From PCM

to NICAM

each of four 2048 kbitstreams,
which are in turn multiplexed into
an 8448 kbitstream. By the choice
of a suitable transmission format,
this can be carried on the existing
6 MHz video bearers.

This system will give the BBC
the use of up to twenty-four
15 kHz channels, or an even greater
number of lower bandwidth
channels, but the great advantage
offered is the increased flexibility.
NICAM 676 and 2048 multiplexes
can be digitally extracted and
inserted at various points in the
network, enabling the National
Regions and Local Radio Studios
to insert digital quality pro-
grammes between studio and
transmitter where necessary. This
also avoids the unnecessary coding
and decoding of the audio signals
which can lead to other difficulties,
not least in monitoring.

Clearly, for financial if no
other reasons, the 13-Channel
system could not be fully replaced
overnight, and the method selected
for converting to NICAM was as
follows:

By ‘losing’ one of the 13

channels, the linear PCM

6336 kbit/sec bitstream can

be transcoded into three

2048 kbitstreams;

These are multiplexed to-
gether with one additional
NICAM 2048 kbitstream
(carrying six channels), to
form one 8448 kbitstream;

Subsequently, when more
NICAM channels are required,
one more of the three

remaining transcoded 2048
kbitstreams, carrying 4 of the
original 13 channels, can be
replaced by another NICAM
multiplex;

Finally, the two remaining
2048 kbitstreams can each be
replaced by a NICAM multiplex
and the 13-Channel equipment
removed.

As a result of field trials it
was discovered that the British
Telecom bearers can have short
breaks, or ‘holes’, with a duration
in the order of 100 usec, which
were previously unnoticed as they
had had little or no effect on either
television signals or 13-Channel

PCM. However, the effect on
decoded NICAM was much more
pronounced, due to the time taken
to regain synchronisation following
an interruption of the pulse train.
To overcome this, an urgent
development programme  was
undertaken by Designs Department
to produce a flywheel-synchronised
demultiplexer which did not suffer
from this effect. At the same time,
as a result of co-operation with
British Telecom, the number of
‘holes has been drastically
reduced, but cannot apparently be
entirely eliminated.

Following the design of the
equipment, the main effort has
been the production and install-
ation of enough NICAM units to
equip studios and transmitting
stations with a means of coding
and decoding the first 2048
multiplex of 6 channels, and
converting the PCM bearer chain
to 8 Mbit/sec operation. This
has been a project jointly led by
SCPD and TCPD with very
considerable efforts from Equip-
ment Department, Designs Depart-
ment, Communications, Transmitt-
er Group and Radio Broadcasting.

The installations are proceed-
ing now, and will be completed
later this year. The 13th PCM
channel has already been removed
and, after the comprehensive
testing which is being carried out
at the moment, the way will be
clear to convert the bearer to
8448 kbit/sec.

In addition to the work on
the 13-Channel PCM network,
NICAM equipment is already in
use on the BT circuit to Blaen-
plwyf, and over video-circuits to
Melvaig and Radio Devon. More
are being built for Llanddona,
Llangollen and Bressay.

Other current developments
which will affect the future of the
NICAM network are: the forth-
coming ‘4th service’ on vhf radio,
which will need two more 15 kHz
channels; the increasing availability
of digital BT circuits for insertion
and onward transmission of
programmes in 2048, or 676 kbit
format, giving better quality than
analogue circuits; and the avail-
ability of cheaper ‘black box’
shf links which can carry NICAM
bitstreams  between  network
nodes, Local Radio studios and
transmitting stations.
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