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Why stereo? 
The BBC introduced stereophonic (stereo) 
broadcasting in 1962 to give you greater 
listening pleasure-regular listeners to the 
BBC's stereo programmes agree that music 
and drama programmes reproduced in stereo 
have qualities of spaciousness and realism 
that are lacking in monophonic (mono) 
programmes. The majority of the BBC's 
music and drama programmes on Radios 2 , 3  
and 4 are transmitted in stereo, and these 
stereo broadcasts can be received over most 
of the country. 

A stereo broadcast starts (basically) with 
two microphones, one of which picks up 
sounds from the left hand side of the stage, 
while the other picks up sounds from the 
right hand side of the stage, thus translating 
the performance into two separate sound 
signals, usually designated A and B. The two 
signals are combined (encoded) and radiated 
from a single transmitter to your aerial, 
thence to  your stereo radiolamplifying 
equipment, where they are converted back 
t o  A and B audio signals which are 
separately connected to two loudspeakers. 
Together these produce .a spread of sound 
which allows the positions of instruments 
and artists to be located as if they were set 
out on the stage in front of you, unlike 
mono re~roduction in which all sounds 

modulation) or U. All stereo receivers can 
also receive mono vhf broadcasts, such as 
those of the BBC's Local Radio stations. 

The first requirement for good stereo 
listening is a good vhf aerial-this is so 
important that it is dealt with in a separate 
section on page 4. You will also need a 
stereo tuner, a stereo amplifier and two 
loudspeakers. These may all be incorporated 
into one radio or radiogram, but it must be 
borne in mind that for good stereo 
reproduction in the average living room, the 
loudspeakers should be placed at least six 
feet apart-this rules out a portable vhf radio 
for stereo listening unless you can detach 
one of the speakers or you can use it with a 
separate pair of speakers. Very often the 
tuner and amplifier are combined in a single 
unit known as a tuner-amplifier or receiver, 
or they may be combined with a record 
player and cassette recorder to form a 'music 
centre'. The tuner, receiver and music centre 
illustrated are all equipped for medium wave 

A typical stereo tuner. 

appear to emanate from a single direction 
even if two loudspeakers are used. 

Stereo is effective for popular music and 
drama as well as classical music-if you get 
pleasure listening in mono you will almost 
certainly get more pleasure listening in 
stereo. 

Equipping for stereo 
Starting from scratch 
Programmes are transmitted in stereo on the 
vhf (very high frequency) band only -not on 
the medium frequency (medium wave) or 
low frequency (long wave) bands. Note that 
on some receivers the vhf band is identified 
by the description fm (frequency An amplifier with 'control desk'styling. 



and long wave listening as well as 
vhf-essential if you want to receive the full 
range of BBC radio programmes, mono as 
well as stereo. 

Your loudspeakers should be positioned 
as shown in figure 1. Note that you cannot 
obtain a wholly satisfactoly stereo listening 
position unless you are at  least as far from 
the speakers as they are spaced apart. The 
listening position shown in the figure is ideal 
for programmes where the sound sources 
need to be accurately pinpointed as in some 
drama productions, but the benefit of stereo 
in improving the quality of reproduction will 
be apparent over practically the whole room. 
Generally the loudspeakers should be raised 
from the floor so that their centres are at 
about 'ear level' when you are seated in your 
normal listening position, but in some cases 
it may be better to position them somewhat 
higher so that listening paths are not 
obstructed by furniture. 

An alternative method of listening to 

A typical receiver (runerumplifier) . 

A typical music centre. 1 

Area (A) where I ----eo listening should 
be satisfactol'y 

I 

Carpeted floor 
and plentyof Heavy curtains 

soft furnishmgs to absorb 
sound reflections 

Figure 1: An ideal room arrangement for stereo listening. 



stereo programmes is through the use of 
stereo headphones. These have the advantage 
that a programme can be enjoyed without 
disturbing the rest of the household, but it 
must be realised that results are likely to be 
spectacular rather than realistic, because 
microphone techniques are designed to give 
optimum results when programmes are 
listened to through loudspeakers. 
Occasionally, however, programmes are 
broadcast which are particularly intended 
for headphone listening. Details of such 
programmes-usually described as 'binaural' 
-are given in Radio Times. 

Converting an existing system for stereo 
radio reception 
You may have an existing highquality stereo 
system for records or tapes. If this is the 
case, providing you live within the service 
area of a stereo transmitter (see map on page 
7), you need only add a vhf stereo tuner and 
an aerial to enjoy your radio programmes 
also in stereo. 

Alternatively you may have a mono tuner 
working into a stereo amplifier. In this case, 
you may be able to modify the tuner to  
receive stereo programmes by fitting a stereo 
decoder unit-the manufacturer or his agent 
will be able to let you know if this is 
possible. 

If all your existing equipment is mono it 
is very unlikely that it will be worthwhile to 
convert all the individual units for stereo 
working-it will be better to replace the 
complete system. 

Pilot tone 
When stereo programmmes are being 
broadcast an additional signal known as the 
pilot tone (see page 11) is transmitted and 
most tuners are designed so that the pilot 
tone switches them automatically to the 
stereo mode; at  the same time some kind of 
indicator-usually a lamp-shows that a 
stereo programme is being received. During 
a mixed stereolmono programme, the pilot 

tone is not switched on and off between 
items so occasionally the stereo indicator 
will be on during a mono transmission. 

Stereo/mono modes 
If a stereo programme is being received from 
a distant station it may be found that the 
level of background .hiss is unacceptably 
high. Under these conditions some tuners 
automatically switch to the mono mode, 
which will always give less background 
noise-if the tuner does not have this 
automatic facility the same improvement 
can be obtained by manually operating the 
stereolmono switch found on most stereo 
equipment. 

Invest in a good aerial 
The aerial is a very important part of your 
receiving equipment. Generally speaking the 
aerial supplied with most tuners and 
receivers is entirely inadequate-a good 
outdoor aerial with at least two elements 

Arrow pdntr 
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Figure 2: A twoelement aerial. Even in areas 
close to  the transmitter a good outside aerial 
with at least two elements is recommended. 



is usually required to ensure consistently 
good reception. 

The basic type of vhf aerial is called a 
dipole: this consists of two lengths of metal 
rod, lying end to end, with a small gap 
between them; the total length of the dipole 
is about five feet. The dipole will pick up 
signals arriving broadside on to the rods, but 
not those travelling along the length of the 
rods-therefore it should be installed with 
the rods at right angles to the direction of 
the transmitter. 

More sensitive vhf aerials have, in 
addition to the dipole, one or more rods 
(more often known as elements) as shown in 
figures 2, 3 and 4. The elements get smaller 
towards one end of the array and the aerial 
should be positioned so that the smallest of 
the elements is nearest to the transmitting 
station. The single element behind the dipole 
is known as a reflector whilst those in front 
are known as directors. A twoelement aerial 
comprises a dipole and reflector only 

whereas a six-element aerial comprises a 
reflector, dipole and four directors. The rod 
on which the elements are mounted is 
usually known as the boom. 

Adding a reflector and directors to the 
basic dipole design makes the aerial more 
directional-in other words it not only 
provides stronger signals from the wanted 
direction i.e. broadside on to the elements, 
but it also reduces, relatively, signals 
received from most other directions. This 
directional quality becomes more 
pronounced as more elements are added. 
The largest vhf aerials used in the United 
Kingdom have eight or nine elements, but in 
most cases a much smaller array will be 
sufficient for satisfactory stereo reception. 
The vhf radio transmitting station from 
which you receive your stereo signals may 
not be in the same direction as the station 
from which you receive your television 
signals. In the London area, for example, 
television signals are transmitted from 
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Figure 3: In secondary service areas or where Figure 4: In difficult situations an aerial 
reception is spoilt by reflected signals, four with six or more elements m y  be required 
elements are usually required. for good stereo reception. 



Crystal Palace in South London, while vhf 
radio sitmals come from Wrotham in Kent. 
~herefoye over much of the area television 
and stereo radio aerials should be aimed in 
different directions. Your aerial rigger or 
local dealer should know where the vhf radio 
transmitter serving your area is situated, but 
if you have any doubt, advice can be 
obtained from the BBC's Engineering 
Information Department. 

Almost all the aerials available in the 
United Kingdom are designed for direct 
connection to the 75 ohms (75il) coaxial 
cable socket on your tuner or receiver by a 
length of low-loss cable similar to that used 
for connecting a television aerial to a 
television receiver. 

Some tuners or receivers only have 
terminals described as '300 ohms balanced' 
or more rarely, '240 ohms balanced'. In this 
case a special type of feeder, comprising two 
wires moulded into a flat ribbon of plastic, is 
recommended but it is not widely available 
in this country. The normal coaxial feeder 
can be used quite satisfactorily, however, by 
inserting a small 751300 ohm matching 
transformer between the coaxial feeder and 
the 300 ohm terminals. If a matching 
transformer is not readily available, the 
centre conductor of the coaxial feeder can 
be connected to one of the 300 ohm 
terminals and the braid to an adjacent earth 
terminal or, alternatively, to the other 300 
ohm terminal: the latter connection will 
result in some loss of signal. 

Where a vhf aerial is mounted on the 
same mast as a television aerial it is advisable 
to space them as far apart as possible, by at 
least two feet, to avoid mutual interference. 

How many elements? 
The type of aerial you will require will 
depend upon where you live in relation to 
your nearest BBC stereo transmitting 
station. A map showing stereo coverage in 
your area can be supplied on request to the 
BBC Engineering Information Department 

and an example is shown in figure 5. 
In strong signal areas, near to the 

transmitter, the aerial can be mounted in the 
loft but it is usually better to use an outdoor 
aerial with at least two elements, mounted as 
high as possible. If (looking at the service 
area map for the particular transmitting 
station you are using) you live within, but 
towards the edge of the deeply coloured area 
which defines what is known as the primary 
service area, a threeelement aerial is likely 
to be necessary. The area of lighter colour is 
known as the secondary service area; if you 
live here a larger aerial with four or more 
elements may be needed. 

If you live in an area where reflected 
signals from tall buildings or hills spoil your 
reception it will be necessary to install a 
good directional aerial to favour the direct 
signal-this will again usually mean an aerial 
with four, or more, elements. Beyond the 
secondary service area, in the white portion 
of the map, reception is unlikely to be 
satisfactory at all times and this should be 
borne in mind before you spend money on 
stereo receiving equipment and a large 
outdoor aerial. 

As previously mentioned, in good signal 
areas the aerial can be mounted in the loft 
but it is worth remembering that a 
loft-mounted aerial will usually require one 
additional element compared with an 
outside aerial used at the same location. Loft 
aerials require careful positioning: they 
should be mounted well clear of water tanks 
and pipes, and the tank should not be 
between the transmitter and the aerial. In 
some cases, no matter how much care is 
taken, it may be difficult to find a position 
for the aerial which gives equally good 
results on all three services-Radios 112, 
Radio 3 and Radio 4. 

Some listeners find it interesting to try to 
receive programmes from more than one vhf 
broadcasting station, e.g. for different 
regional programmes or foreign stations, and 
for this an elegant (but costly) solution is to 



SUTTON COLDFIELD AND RELAY STATIONS 
Vhf radio services 

Radio 112 883 MHz 
Radio 3 90.5 MHz carry stereophonic programmes 
Radio 4 92.7 MHz 
Maximum erp 120 kW (each programme) 
Mean height of transmitting aerial 198.lm agl. 367.3m sod 
Transmitter rite just north of Sutton Coldfield 
National Grid Reference SK 113003 

Figure 5: A typical service area map, 



use an electrically powered aerial rotator. In 
other cases it may prove useful to have 
separate aerials connected to the tuner via an 
aerial switch. 

If you live in a block of flats where 
outdoor aerials are not possible and you do 
not have access to the loft, a wired system 
might be installed to provide stereo radio 
outlets throughout the block. Modern wired 
broadcast systems can accommodate both 
television and stereo radio. If a wired 
broadcast system cannot be provided, an 
indoor aerial may give reasonable results in 
good signal areas, providing that your flat is 
on the side of the block nearest to the 
transmitter-otherwise it is unlikely that an 
indoor aerial will prove effective. 

Stereo questions and answers 
Question 
How can I be sure that my equipment is 
producing stereo sound? 
Answer 
In the first place you must make certain that 
the programme you are listening to  is being 
radiated in stereo. BBC stereo programmes 
are clearly marked in Radio Times, and most 
tuners have a visual indicator to  show when 
a stereo transmission is being received. If 
your equipment is working well and is 
properly adjusted, and you place yourself in 
a suitable listening position (figure l), the 
stereo effect should be apparent-and it can 
be confirmed by switching the stereo/mono 
switch to  mono and making a comparative 
listening test. If you cannot detect an 
obvious difference, then misadjustment of 
the stereo balance control or misconnection 
of the speakers may be to  blame, but bear in 
mind that some programmes provide a 
greater stereo effect than others, e.g. popular 
music often more than serious music. 
Announcements are normally made from a 
central point, and therefore if the balance 
control is properly adjusted the announcer's 
voice should appear to come from a point 
midway between the two speakers. 

It is extremely important, for stereo 
reproduction, that the two loudspeakers are 
connected in the same phase. Where the 
loudspeakers are separate units a check can 
be made by listening to  a 'mono' programme 
with them placed, temporarily, very close 
together 'face-to-face'; then reverse the 
connections to one loudspeaker-it doesn't 
matter which. The correct connection is that 
which gives the loudest sound from the pair 
of loudspeakers in this position. Always 
switch off the whole of your apparatus 
before disconnecting a loudspeaker, 
otherwise the amplifier may be damaged. 

The clarity of the stereo image may be 
affected by the room furnishings and/or the 
position of the speakers-if possible the 
speakers should be placed away from walls 
and corners. 
Question 
Can I receive quadraphonic broadcasts on 
my stereo radio equipment? 
Answer 
The BBC's quadraphonic broadcasts use a 
BBC-developed system known as Matrix H, 
which is fully compatible-this means that 
the programmes can be satisfactorily 
received using both mono and stereo 
receivers (in mono and stereo respectively, 
of course). Additional equipment will 
naturally be required to reproduce the 
programmes quadraphonically . 
Question 
Will television sound ever be broadcast in 
stereo? 
Answer 
This is technically quite possible, but for 
various reasons it is not likely to happen 
within the next few years. The BBC does 
sometimes broadcast operas and concerts 
(both serious and popular) simultaneously 
on stereo radio and television, and many 
people find that the combination of sight 
and- high quality stereo sound considerably 
enhances the performance. Details of such 
broadcasts-sometimes called Simulcasts-are 
given in Radio Times. 



Question 
Ha$ the BBC any plans to introduce Dolby 
'B' noise reduction techniques? 
Answer 
It is very unlikely that Dolby 'B' coding 
would be included in BBC transmissions 
because it is not a compatible system, i.e. 
the reproduction by existing receivers not 
equipped for Dolby 'B' reception would be 
degraded. 
Question 
I find that the sound volume is lower on 
Radio 3 than on Radios 112 and 4,  and there 
is more background noise. Why is this? 
Answer 
A U  three services are transmitted with the 
same power. Where the volume on Radio 3 
appears to be lower than the other services, 
this is because the range of loudness levels 
transmitted on Radio 3 is likely to be greater 
than that transmitted on Radios 112 or 
Radio 4. The maximum levels occurring on 
Radio 3 are as high as on the other services 
but the average level tends to be lower 
because this is an intrinsic feature of the 
type of programmes broadcast on this 
channel. 
Question 
Is it worth installing a stereo radio in my 
car? 
Answer 
In exceptionally good signal areas stereo 
reception can be satisfactory in a car but it 
must be realised that a car aerial is not 
directional, and reflected signals may cause 
problems. This is particularly true in built-up 
areas where the strength and quality of the 
signals can vary over quite short distances. It 
is important that the aerial should be the 
correct length, which is about 32 inches. A 
roof mounted aerial is preferable to one 
mounted on the wing, because the additional 
height improves the signal pick-up and 
reduces interference ' from unsuppressed 
ignition systems in other vehicles. 
Question 
Is it possible to get good stereo reception 

from Continental stations? 
Answer 
In favourable locations near southeast 
coasts, it is possible to get good stereo 
reception from certain Continental 
transmitters, providing that a suitable aerial 
is installed. Elsewhere in the country, good 
reception is only possible during freak 
propagation conditions, which rarely last 
long. 
Question 
My listening enjoyment is spoilt by 
interference. How can I cure this? 
Answer 
Unfortunately, there is no simple answer to 
the problem of interference because there 
can be many different causes, including 
domestic appliances (thermostats on 
refrigerators and central heating systems 
often cause problems), a nearby electric 
railway, overhead power lines, and police or 
taxi radio transmissions. One of the best 
safeguards against interference is a good 
aerial installation, but where this proves 
ineffective the Post Office Radio 
Interference Group will investigate 
complaints. A form called 'Good Radio and 
Television Reception' can be obtained from 
any main Post Office-this form should be 
completed and returned after logging the 
interference for a fortnight. Following this, 
the Post Office will investigate and advise 
you on what course of action to take. This is 
a free advisory service but a charge will be 
made if any additional apparatus is needed 

A roof-mounted car aerial. 
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at the receiver. The Post Office will only 
investigate interference problems affecting 
radio and television reception-interference 
affecting record players or tape recorders is 
not covered by this senrice. 

The Post Office Radio Interference 
Croup is mainly concerned with identifiable 
sources of local interference. Other causes of 
interference or distortion will usually have 
to be attended to by the listener. Some 
guidance is given in the following section. 

Types of interference 
Background 'hiss' on stereo but not on 
mono transmissions 
This indicates that your receiver is not 
receiving a strong enough signal. A better 
aerial, preferably mounted carefully out of 
doors, will normally reduce the hiss. 
A whispering background hiss or 'birdie' 
noise on both stereo and mono transmissions 
If switching your equipment to  mono does 
not eliminate the interference, it could 
indicate that you are receiving too strong a 
signal, which can happen if you live close to 
a powerful transmitter. Usually the 
background interference is most apparent on 
Radio 3 although in extreme cases all 
networks can be affected. It is better to 
reduce the signal input level by using an 
attenuator in the aerial lead, rather than by 
using an aerial which has lower gain and is 
therefore less directional. Various values of 
attenuator are available from dealers-the 
right value to use is one which reduces the 
signal input sufficiently to remove the 
interference without introducing hiss. 
mittering or birdie noises on stereo only 
If the birdie noises are apparent on stereo 
but not when the receiver is switched to 
mono. this could indicate that your 
reception is suffering interference from a 
distant transmitter which operates on a 
nearby frequency-a problem known as 
adjacent channel interference. A good 
directional aerial can often reduce the 
interference but it is important that the 

receiver should incorporate what is known as 
a low-pass filter fitted between the 
discriminator and the stereo decoder. If you 
are experiencing this kind of interference 
and are not sure whether your equipment 
has such a low-pass filter, ask the 
manufacturer or his agent. 
Distortion of sibilants or other high-pitched, 
loud sounds 
This could be caused by misalignment of 
your equipment, but sometimes it is caused 
by multipath reception. that is, reception of 
one or more reflected signals in addition to 
the direct signal from the transmitter. It is 
especially noticeable as an unpleasant 'buzz' 
on piano and guitar music. Hills, large 
buildings and other structures can all reflect 
vhf signals to produce this problem. The 
directional properties of a carefully 
positioned multielement aerial can often be 
used to reduce the pickup of the reflected 
signals and thus reduce or eliminate the 
distortion. The best position of the aerial 
will normally be the one giving the best ratio 
between the wanted and the reflected 
signal-this is not necessarily the position 
giving maximum pickup. The optimum 
position can be found by moving the aerial 
in an arc of about 30 degrees either side of 
the maximum signal position and selecting 
the position within this arc which gives the 
best listening results. 
Crackling noises caused by vehicle ignition 
systems 
Interference from passing motor vehicles can 
be particularly troublesome with stereo 
reception. If it is experienced, an attempt 
should be made to move the aerial as far 
away as possible from the road carrying the 
traffic. It may also be beneficial to mount 
the aerial so that the house screens the aerial 
from the road. 
Fluttering noises 
These can be caused by reflected signals 
from large moving objects such as aircraft, 
trains, or lorries passing near your home and 
are a form of multipath distortion as 



described above. Careful positioning of a 
good directional aerial can reduce flutter 
caused by moving vehicles, but in some 
cases, if you live near an airport for example, 
significant reduction of aircraft flutter 
requires a pair of aerials stacked vertically 
one above the other: these are best installed 
by a specialist aerial contractor who has 
experience of this work. 
Poor reception of one or two services 
compared with others received from the 
same transmitter 
This can occur in hilly and fringe signal areas 
where signal strengths can vary over a matter 
of a few feet. It is usually possible to find a 
position for the aerial which gives equally 
good reception on all services, but to achieve 
this it may be necessary to move the aerial in 
both horizontal and vertical directions. The 
use of a cranked arm to support the aerial 
(figures 2, 3 and 4) sometimes allows 
sufficient adjustment in the horizontal 
plane, but in other cases it may be necessary 
to move the complete aerial installation by 
several feet in order to reach the best 
position. 

The technicalities 
The following brief description of the BBC's 
stereo broadcasting system can be safely 
ignored by those who have no interest in 
technical matters-stereo programmes can be 
enjoyed without any knowledge of the 
engineering that makes them possible. 
The broadcast signal 
A simple way of broadcasting stereo 
programmes would be to use two separate 
radio channels to transmit the A (left hand) 
and B (right hand) stereo signals. In fact the 
BBC's first experimental stereo broadcast in 
1926, used two transmitters-210 in 
London and 5XX in Daventry-in this way. 
However, this method suffers from obvious 
disadvantages-it is wasteful of transmitters 
and it is unsatisfactory to the monophonic 
listener because he can receive only one of 
the two stereo signals, giving a most 

unbalanced result. 
All these disadvantages have been 

overcome in the pilot-tone system adopted 
by most broadcasters throughout the world. 
The pilot-tone system is a multiplex system 
which means that two full-bandwidth audio 
signals can be combined and radiated from a 
single transmitter within the frequency 
channel normally allocated to one 
monophonic programme. One of these audio 
signals comprises the sum of the A (left 
hand) and B (right hand) stereo signals i.e. 
(A + B). The other comprises the difference 
between the A and B stereo signals i.e. 
(A- B) . 

The sum signal is similar to the signal 
derived from a single microphone, and 
therefore provides a mono programme 
source for mono receivers. Stereo receivers, 
on the other hand, incorporate a decoder 
which recovers the A and B signals; this can 
be explained algebraically as follows: 

If the sum and difference signals are 
added 

(A+B) + (A- B) = 2A 
If the sum and difference signals are 

subtracted 
(A+B) - (A- B) = 2B 

The system gets the name 'pilot-tone' 
from a 19 kHz (inaudible) tone which is 
transmitted along with the multiplexed 
signal and is used in the stereo decoding 
process. Stereo receivers also use the 
pilot-tone to operate an indicator which 
shows that a stereo programme is being 
received (see page 4). Because the 
transmitted signal can be satisfactorily 
received monophonically as well as 
stereophonically, the system is said to be 
comwtible. It is also reverse compatible in 
that mono transmissions can be satisfactorily 
reproduced by a stereo receiver. 
~ i s t r i b u t i n ~  the programmes 
In order to make stereo programmes 
available over most of the country, means 
have to be found of distributing the stereo 
signals from the originating studios to a large 



number of vhf transmitters, over distances, 
in some cases, of hundreds of miles. The 
conventional radio and cable distribution 
systems developed for the distribution of 
monophonic vhf programmes are not wholly 
satisfactory for stereo because of the 
difficulties of continuously maintaining the 
precise relationships between the two stereo 
signals over the long distances involved. 

BBC engineers have solved this problem 
by designing a pcm (pulse code modulation) 
system which converts the two stereo signals 
leaving the studios into streams of on/off 
(digital) electrical pulses. These pulsed 
signals can be carried over virtually limitless 
distances without loss of quality and 
without altering in any way the phase and 
amplitude relationships between the two 
basic signals. At the transmitting station the 
pulses are converted back into the normal A 
and B signals for transmission. Almost all of 
the BBC's main stereo transmitters now 
receive signals via pcm links, ensuring a 
uniformly high standard of stereo 
broadcasting everywhere. 

l+inciples of stereo listening 
Our ability to locate the source of a sound 
derives from minor differences in the sounds 
reaching each of our ears. If we listen to 
sounds from a source that is positioned 
off-centre relative to our two ears, the sound 
waves will reach one ear before the other 
and from this time difference the brain is 
able to compute the approximate angular 
position of the source*. If, on the other 
hand, sounds arrive at both ears at the same 
time then the brain will conclude that the 
source is centrally positioned. 

Stereophonic reproduction in the home 
relies upon the fact that two spaced 

* Positional information is also provided by the 
differences in amplitude between the sounds 
received at the two ears, due to 'he shading effect 
of the head, and by time and amplitude differences 
due to movement of the head, but for location 
purposes the ears rely mainly on time differences. 

loudspeakers carrying the A and B signals 
will produce sounds which arrive at our two 
ears at different times so that the brain can 
compute an apparent angular position for 
the source. Different sound sources can 
therefore be 'placed' in different positions 
according to the relative amplitudes and 
timings of the sounds produced by the two 
loudspeakers allowing us to create a mental 
picture of the 'spread' of sound originally 
produced in the studio or on the stage. Best 
results are obtained from a pair of identical 
loudspeakers and while this is not absolutely 
essential it is imperative that they should be 
connected in the correct sense, so that when 
they are fed with the same signal their 
diaphragms move in the same direction (see 
page 8). 

The ideal listening position is at the apex 
of an equilateral triangle with the 
loudspeakers at the opposite angles, but 
good results can be obtained anywhere 
within area (A) shown in figure 1. 

Equipment specifications 
Hi-fi equipment is prone to be associated 
with elaborate specifications that are 
meaningless to  most listeners. Technical 
specifications are important but it is very 
difficult to weigh one specification against 
another unless we can be sure that both 
specifications relate t o  identical measuring 
conditions, and even then a considerable 
degree of technical knowledge is required. 
An added complication lies in the fact that 
one listener's requirements might be quite 
different from that of another. For example 
good sensitivity (the ability to receive weak 
signals) might be the major requirement for 
those who live a long way from the 
transmitter whereas for others good 
selectivity (the ability to receive one station 
without interference from another) might be 
more important because they live in areas 
where troublesome signals are received from 
transmitters operating on adjacent frequency 
channels. The best course of action is to  



discuss the requirements with a reputable 
local dealer. Articles on these and related 
subjects and test reports on individual items 
of equipment are often published in hi-fi 
magazines, many of which will also provide 
advice on individual problems. There are also 
several good books on hi-fi. 

Tuners and receivers incorporate a circuit 
known as a de-emphasis circuit. All 
European countries use a 50 microsecond 
de-emphasis circuit but some countries 
outside Europe use 75 microseconds. A 

small number of tuners imported into this 
country are equipped with a 75 microsecond 
circuit instead of a 50 microsecond circuit 
and this may also be the case if you 
purchased your tuner outside Europe: the 
effect of the 75 microsecond deemphasis 
circuit is to produce a rather dull sound 
quality, caused by a reduction in the higher 
sound frequencies. If you suspect that your 
tuner may have the 'wrong' deemphasis 
circuit a dealer can check this and, if 
necessary, make a modification. 

A pair of compact loudspeakers manufactured to a BBC design. Ideally loudspeakers for 
stereo listening should be placed 6-12 ft. apart. 

13 



Appendix 1: vhf radio transmitters 
Notes: All transmissions are horizontally polarised. 

Transmitters marked (s) transmit stereophonic programmes. 
Relay stations are shown in italics. 

+ 
Region/station Frequency (MHz) Maximum effective 

Radio I & 2 Radio 3 Radio 4 radiated power (kW) 

London & Southcast 

Oxford 
Swingate 
Wrotham 

Sutton Coldfield 
Churchdown Hill 
Hereford 

Peterborough 
Cambridge 
Northampton 
Tacolneston 

Holme Moss 
Douglas 
Kendal 
Morecambe Bay 
Windermere 

North 
Belmont 
Holme Moss 
Scarborough 
Sheffield 
Wensleydale 

North-east 

Pontop Pike 
Weardale 
Whitby 
Sandale 

Rowridge 
Brighton 
Ventnor 

Wenvoe 
Bath 

89.5(s) 
90.0(s) 
89.1 (s) 

88.3(s) 
89.0(s) 
89.7(s) 

90.1 
88.9 
88.9(s) 
89.7(s) 

89.3(s) 
88.4 
88.7(s) 
90.0(s) 
88.6(s) 

88.8(s) 
89.3(s) 
89.9(s) 
89.9(s) 
88.3(s) 

88.5(s) 
89.7(s) 
89.6(s) 
88.1 (s) 

88.5(s) 
90.1(s) 
89.4(s) 

89.95(s) 
88.8(s) 

93.9(s) 
94.4(s) 
9 3 3 s )  

92.7(s) 
93.4(s) 
94.1 (s) 

94.5 
93.3 
93.3(s) 
94.1 

93.7(s) 
92.8 
93. I(s) 
94.4(s) 
93.0(s) 

93.1(s) 
93.7(s) 
94.3(s) 
94.3(s) 
92.7(s) 

92.9(s) 
94.1 (s) 
94.W~) 
94.7(s) 

92.9 
94.5 
93.8 

92.125(s) 
93.2(s) 



Frequency (MHz) Maximum effeeuve 
Radio 1 & 2 Radio 3 Radio 4 radiated power (kW) 

Les Platons 
North Hessary Tor 
Barnstaple 
Okehampton 
Redruth 
Isles of SciNy 

Blaenplwyf 
Dolgellau 
Ffatiniog 
Machynllerh 
Haverfordwest 
Llanddona 
Bet ws-y-Coed 
Llangollen 
Wenvoe 
Brecon 
Carmarthen 
Llandrindod Wells 
LIan idloes 

Scotland 
Kirk o'Shotts 
Ashkirk 
A Y ~  
Campbelro wn 
Forfar 
Lochgilphead 
Millburn Muir 
Perrh 
Pitlochry 
Rosneath 
To ward 
Meldrum 
Bressay 
Granro wn 
Kingussie 
Orkney 
Thrumster 
Rosemarkie 
Ballachulish 
Fort William 
Kinlochleven 
Melvaig 
Oban 
Pen ifiler 
Skriaig 
Sandale 

91.1 
88. l (s) 
08.5(s) 
88.7(s) 
89.7(s) 
88.8(s) 

88.7 
90.1 
88.1 
89.4 
89.3 
89.6 
88.2 
88.85 
89.95(s) 
88.9(s) 
88.5(s) 
89.l(s) 
88. l (s) 

89.9(s) 
89. l (s) 
88.7(s) 
88.6(s) 
88.3(s) 
88.3(s) 
884s )  
89.0 
89.2 
89.2(s) 
88.5(s) 
88.7 
88.3 
89.8 
89.1 
89.3 
90.1 
89.6 
88.1 
89.3 
89.7 
89.1 
88.9 
89.5 
88.5 
88. l (s) 

94.75 
90.36) 
90.7(s) 
90.9(s) 
9 1 .9(s) 
91.0(s) 

90.9 
92.3 
90.3 
91.6 
91.5 
91.8 
90.4 
91.05 
96.8(s) 
91.l(s) 
90.7(s) 
91.3(s) 
90.3(s) 

92. l (s) 
91.3(s) 
90.9(s) 
90.8(s) 
90.5(s) 
90.5(s) 
91 .qs) 
91.2 
91.4 
9 1.4(s) 
90.7(s) 
90.9 
90.5 
92.0 
91.3 
91.5 
92.3 
91.8 
90.3 
91.5 
91.9 
91.3 
91.1 
91.7 
90.7 
90.3(s) 

97.1 
92.5 
92.9(s) 
93.1 
94.1 
93.2 

Radio Cymru 

93.1 
94.5 
92.5 
93.8 
93.7 
94.0 
92.6 
93.25 
94.3(s) 
93.3 
92.9(s) 
93.5(s) 
92.5(s) 

Radio Scotland 

94.3(s) 
933s )  
93. l (s) 
93.0 
92.7(s) 
92.7(s) 
93.2(s) 
93.4 
93.6 
93.6(s) 
92.9(s) 
93.1' 
9 2 7 $  
9 4 2  
93.f 
93 . r  7 
94.5' 
94.w 
92.w 
93.7t 
94. l t  
9 3 3  
93.3t 
93.w 
9 2 . v  
92.5 

'carries Radio Aberdeen +carries Radio Highland 
+carries Radio Shetland (I carries Radio Orkney 



Frequency (MHz) Maximum effective 
Radio 1 & 2 Radio 3 Radio 4 radiated power (kW) 

Northern Inland 

Divis 
Ballycastle 
Brougkr Mountain 
KiIkeel 
Larne 
Londonderry 
Maddybenny More 
Newty 



Shetland slandso 9 
Islands 

-- 

Figure 6: The coloured parts of the map show the areas where the BBC's stereophonic 
services can be received. 



Appendix 2: test tone transmissions-Radio 3 vhf stereophonic transmitters 
After the close of Radio 3 programmes each Monday and Saturday evening, the Radio 3 
vhf stereophonic transmitters carry test tone transmissions to assist in the setting-up and 
checking of stereophonic receivers. The table and notes below describe the tests and their 
purposes. 

I t  is emphasised that the use of these tests for the adjustment of decoders requires test 
instruments, technical knowledge, and experience. Listeners lacking any of these are 
advised to ignore all tests after the first. 

Left Channel (A) 

250, Hz at zero level 

Test Time 
No. 
1 T* 

Right Channel (B) 

440 Hz at zero level Identification of 
left and right 
channels and 
setting of reference 
level 

900 Hz at + 7dB, 
antiphase to left 
channel 

Adjustment of phase 
of regenerated subcarrier 
(see Note 4) and check 
of distortion with signal 
wholly in the (A- B), i.e. 
S, channel 

900 Hz at + 7dB, 
in phase with left 
channel 

Check of distortion with 
signal wholly in the 
(A + B), i.e. M, channel 

No modulation Check of A to B cross-talk 

No modulation Check of B to A cross-talk 

Tone sequence at 
- 4dB: 

60 Hz 
900 Hz 

5 kHz 
10 kHz 

This sequence is 
repeated 

No modulation Check of A channel 
frequency response and 
A to B cross-talk at high 
and low frequencies 

No modulation Tone sequences as 
for left channel on 
Test 6 

Check of B channel 
frequency response 
and B to A cross-talk 
at  high and low 
frequencies 

Check of noise level 
in the presence of 
pilot tone 

No modulation No modulation 

Reversion to monophonic transmission 

* T is approximately 4 minutes after the end of Radio 3 programmes (see Radio Times) 



Notes 
1. The schedule of tests is subject t o  variation or cancellation t o  accord with programme 

requirements and essential transmission tests. 
2. The zero level reference corresponds to 40% of  the maximum level of modulation 

applied t o  either stereophonic channel before pre-emphasis. All tests are transmitted 
with preemphasis. 

3. Periods of  tone lasting several minutes are interrupted momentarily at one-minute 
intervals. 

4. With receivers having separate controls of subcarrier phase and cross-talk, the correct 
order of  alignment is t o  adjust first the subcarrier phase t o  produce maximum output 
from either the A or the B channel during Test 2 and then t o  adjust the cross-talk (or 
'separation') control on Tests 4 and 5 for minimum cross-talk between channels. 

5. With receivers in which the only control of  cross-talk is by adjustment of  subcarrier 
phase, this adjustment should be made on Tests 4 and 5. 

6. Adjustment of the 'balance' control t o  produce equal loudness from the A and B 
loudspeakers, is best carried out  when listening t o  the announcements during a stereo- 
phonic transmission, which are always made from a centre-stage position. If this 
adjustment is attempted during the tone transmissions, the results may be confused 
because of the occurrence of  standing-wave patterns in the listening-room. 

7. The outputs of most receivers include significant levels of  the 19 kHz tone and its 
harmonics. These components d o  not interfere with normal listening but d o  affect 
most signal-level meters. It is essential, therefore, to  provide filters with adequate loss 
a t  these frequencies if instruments are to  be used for the above tests. 

8. The full schedule o f  tests is broadcast only on Mondays and Saturdays. On other days, 
t o  facilitate channel identification and adjustment of  channel cross-talk, 250 Hz tone 
is transmitted in the left channel only from about four minutes after the end of  Radio 
3 for about twenty minutes. On occasions the test may be suspended. 

Engineering Information Department 
BBC 
Broadcasting House 
London W 1 A I AA 
Tel: 01 -580 4468 Ext 2921 July, 1977 

19 


