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STEREO FOR 
TELEVISION? 
THE AUDIO systems most in use are those 
connected to television receivers (radio not- 
withstanding) and the lamentable output of 
these is well known. Stranger still is the lack 
of stereo for all those thousands of musical 
items televised every year. And lack of stereo 
may well be considered distortion in these 
days of i.cs when the price of a receiver is 
reviewed. 

It is high time that a modified Zenith -GE 
pilot tone system be introduced. F.m. 
standards need not necessarily be 
maintained. A clean flat signal to some 11kHz 
with some 40dB of stereo separation would 
not make tv set design unnecessarily diffi- 
cult. Considering decoder degradation some 
1% distortion and 30 dB of separation could 
well be achieved at the receiving end and 
thus stay within the limits of the tolerable, 
and this with a reasonable signal -to -noise 
ratio. 

I suggest your journal runs a competition 
for the best specification of a modified 
Zenith -GE system suitable for use with a 
625 -line tv system. It would surely highlight 
the receiver problems involved and could 
well bring decent tv audio one step nearer. 
May we all live to hear it. 
Peter Hirschmann 
Haifa 
Israel 

MYSTERIES OF 
SPORADIC E 

PAT HAWKER wrote in your February issue 
about the mysterious Sporadic E. Readers 
might like to know what has been learned, 
from a combination of ground -based and 
rocket observations. 

Sporadic E was first seen to occur in the 
way it does, that is as very thin intense layers 
of ionisation, by a British Skylark rocket 
flown from Woomera in 1958. By 1966 an 
association between these layers and sharp 
reversals in wind direction at high altitude 
had become recognised. Wind measurements 
in the very rarefied atmosphere up to 150km 
or so revealed that a surprising pattern of 
wind reversals with height can occur; what is 
more the measurements showed that the 
pattern often descends slowly over a period 
of hours, with, for example, a.sharp wind 
shear first appearing above 150km height 
then moving downwards to below 100km 
before fading. The cause of this rather unex- 
pected wind structure appears to be the 
propagation of atmospheric waves horizon- 
tally over great distances. 

The sharp wind shears are at the root of the 
sporadic E layers, though in rather compli- 
cated a way. The winds, tenuous though they 
are at such heights, act to move the ions and 
electrons in the ionosphere across the Earth's 
magnetic field, but interactions then occur in 
such a way as to displace the plasma verti- 
cally. Where strong wind shears of the 
appropriate sense exist the plasma is 
squeezed into a thin concentrated layer, 
being moved downwards from above, 
upwards from below. As the wind pattern 
descends the layer descends too into an ever 
denser atmosphere, until finally at a height of 
about 100km it is brought to a halt. 

In a very productive experiment at 
Woomera in 1971 a Skylark rocket was 

launched with a ground -based ionsonde 
showing a strong layer overhead. Instru- 
ments on the rocket measured the exact 
position of the layer and, something of a 
novelty, the ambient electric field as well; the 
wind structure was also charted, in better 
than usual detail. A very strong wind shear 
was found, but the layer was not quite where 
theory required until a correction was 
applied for the additional constraint imposed 
on the electrical charges by the electric field. 

Sporadic E, then, owes its transient cha- 
racter to interactions between atmospheric 
waves, the ionospheric E layer and magnetic 
and electric fields. All but the magnetic field 
are constantly changing so that the right 
conditions for layer formation occur - well, 
sporadically. If the question is asked why the 
explanation has been so long in coming - I 

should explain that physicists the world over 
have contributed to the solution - the 
answer is that the region concerned, roughly 
100 -200km above the Earth's surface, is 
inaccessible to satellites and therefore to 
regular on- the -spot measurements. 

One final point. Were the sporadic E layers 
to be composed simply of ionised 
atmospheric gases they wouldn't persist. 
They are, in fact, composed of ionised metal- 
lic atoms, mainly magnesium, silicon and 
iron, probably the remains of burned -up 
meteorites. The descending wind shears 
sweep up the metallic ions and bring them 
down as Sporadic E layers out of the ther- 
mosphere into the lower regions where 
atmospheric turbulence then churns them 
away into oblivion. Sporadic E layers seem to 
be the product of Nature's vacuum cleaning! 
E. B. Dorling 
Millard Space Science Laboratory 
University College, London 
Holmbury St Mary 
Surrey 

QUESTIONS ABOUT 
FUSES 
THIS is where I stand up and show my 
ignorance about fuses, perhaps to the 
amusement of the more knowledgeable ones. 
I was most interested to read Mr Connor's 
article in the January issue because, in my 
work mainly as a designer of electronic 
circuits and during my university training, I 
have not had to learn nor have been taught 
much about these humble components. I 

sometimes idly wondered how they behaved 
apart from the fact that they are likely to fuse 

if the rated current is exceeded. I have even 
been confused enough to believe that tran- 
sient or anti -surge fuses, which I infer are 
better described as time -lag fuses, were 
designed to guard against transients. In 
future I shall try to remember that the 
obvious assumption that occurs to me be- 
cause of the names is the wrong one. 

I get the impression that, out of the various 
types, only a limited range (generally un- 
marked as to their speed of operation) is 
available to the general public or amateur 
constructor, presumably due to lack of de- 
mand. Perhaps a little technical advertising 
on behalf of the manufacturers might stimu- 
late designers like myself to use fuses in less 
conventional applications, especially if they 
are now being developed successfully to 
protect semiconductor devices. 

I would like to ask two questions of Mr 
Connor (or of his obliging expert Mr New- 
bury of Brush Fusegear) which other readers 
might also be interested in. 

First, can he give me some typical 
examples of the range of speed characteris- 
tics available and how these speeds are 
defined when considering different types of 
1/t fusing characteristics? 

Secondly, is it safe to use fuses in normally 
pulsed conditions (e.g. without premature 
ageing and failure) as long as the average 
power dissipation (ccP t /T) is below the rated 
value and the pulse width t is somewhat 
shorter than the pre- arcing time for current 
I? I suppose that in this case the speed of 
operation on a fault current could be limited 
by either average or pulsed power consider- 
ations assuming one effect to be dominant. 
P. K. Cockings 
Borehamwood 
Herts 

Mr Connor replies: 

I would like to thank Mr Cockings for his 
letter, but would point out that it was not 
possible in a short article to cover the points 
he has raised. I assume his questions refer to 
miniature fuses of current ratings 32mA to 
10A. These are covered by British Standard 
4265 and IEC Specification No. 127 which 
give maximum and minimum pre- arcing 
times for class F and T types only. The 
accompanying figure, showing operating 
speeds of miniature fuses, is reproduced from 
a recent paper by P. G. Newbery and Prof. A. 
Wright ( "Electric fuses," Proc. IEE, 124, 11R, 
Nov. 1977) which gives a review of all types 
of fuse at present in use and also refers to 
future developments. It will be seen that 
there is a wide difference in operating speed 
between the super -quick acting (FF) and the 
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super time -lag (TT) fuse. Intermediate speeds 
are obtained with the other classes which 
were referred to in the penultimate para- 
graph of my article. These differences are 
achieved by specially designed fuse elements 
and the wide choice in operating speeds 
should cover the requirements of most users. 

Regarding pulsed loading, manufacturers 
would, I feel sure, be most reluctant to 
publish withstand curves for their fuses 
under pulsed loading conditions. I suggest, 
however, that most industrial and miniature 
fuses will withstand indefinitely pulses of 
75% of the currents for the corresponding 
times shown on their t/I characteristic 
curves. For semiconductor fuses this factor 
may have to be reduced to 50 %; manufac- 
turers should be consulted in cases of diffi- 
culty. 

I entirely agree with Mr Cockings's 
remarks regarding technical advertising and 
hope that his letter will provide the stimulus. 
R. A. W. Connor 
Felixstowe 

RECORDINGS OF 
WIRELESS 
TRANSMISSIONS 
RECENTLY I have acquired a number of 
recordings of wireless transmissions of about 
1935 -36. They are recorded on discs of 
approximately Tin diameter. The material 
has a "celluloid" quality, is transparent, and 
pliable. The recording appears to have been 
indented on the sides of a shallow groove (as 
distinct from being cut into that groove), and 
revolves at 78 r.p.m. It is difficult to get an 
intelligible playback, having regard to the 
warped nature of the discs. 

Can anyone tell me how and on what 
machine these recordings would have been 
made, and the recommended method of 
playback? 
Edward S. Walker 
Walsall 
West Midlands 

IMPORTANCE OF LEVEL 
IN AUDIO ASSESSMENT 
I WAS very interested in your report on the 
hi -fi rumpus in the February issue. I am a 
little worried, too, and can sympathise 
somewhat with the KEF, Quad, Armstrong, B 

& W group. After all, most of them have been 
in the field a long time and have gained a lot 
of experience the hard way. We are not born 
with experience. On the other hand, I have no 
doubt that the "youngsters" really did hear 
differences that others have said should not 
have been there. 

Now because we all learnt at college that 
any sound level change less than 1dB is not 
generally audible, we tend to take that as a 
rough dividing line between good and other- 
wise. Any modern amplifier should have a 
response flat within a small fraction of a dB 

over the whole frequency range, but when 
tone controls containing pre- amplifiers are 
added into the chain this is very doubtful 
unless there is a "cancel" switch position. 

Centralized bass and treble controls are no 
guarantee of a truly flat response, and we 
have plenty of evidence that departures far 
less than a dB over the audible range can 
make very large subjective differences when 
we listen to music. 

Adherence to a strict RIAA curve is also in 
doubt with many pickup -amplifier com- 
binations. 

Now our art has progressed to such high 
standards that tiny errors in, say, frequency 
response that we could safely ignore a few 
years ago because they were anyway 
swamped by other audible shortcomings can 
no longer be overlooked. Peter Walker and 
Peter Baxandall have often stressed the fact 
that you will hear differences apparently of 
quality in the sound if there is any difference 
in level between two systems being 
compared, even if the response curves really 
are identical and, of course, both systems 
running at levels well below limiting. 

After all, 1dB is a voltage change of 12% 

and therefore a power change of getting on 
for 25 %. A 1dB change when listening to a 
pure tone may not be very noticeable but 
listening to music with its whole range of 
frequencies with an ear whose frequency 
response varies with sound level is a very 
different thing. Now add to that the tiny 
deviations from RIAA responses and "level" 
tone control settings, no wonder we are at 
odds. Add further dubious contacts in plugs, 
sockets, switches and leads and it begins to 
be clear how very careful one must be before 
one passes judgment, especially in print. At 
the old Northern Polytechnic, now the Poly- 
technic of North London, we ran a series of 
evening courses on audio measurements 
some years ago. Our opening theme was 
always: "Are you measuring what you think 
you're measuring ?" 
Ralph L. West 
Villeréal 
France 

THE FLIGHT FROM 
REASON 
THE idea that humans have occult sense - 
faculties which transcend physical measure- 
ment is by no means confined to the re- 
viewers of amplifiers: people near New York 
airport lately complained that Concorde's 
intolerable noise was of the kind that did 
not affect a noise meter. All such beliefs are 
irrational, but it is impossible to persuade 
those who hold them that they may be 
mistaken. The only thing one can do is to 
insist that they are not allowed to design 
their own subjective experiments, if only 
because their beliefs so often go with limited 
technical understanding. Equally, nobody 
should take any notice of what they say 
unless those skilled in the design of subjec- 
tive experiments have been let loose on them: 
unless observers are kept quite separate from 
the equipment they are examining their 
results cannot be reliable. 

I myself suffered similarly when scientists 
insisted that visual judgements of brightness 
contrast could never be reconciled with 
physical photometric measurements. For six 
years it was impossible to persuade them that 
their sophisticated statistical analysis could 
not compensate for the variations introduced 
by the erratic experimental conditions they 

had elected to adopt. But eventually pure 
chance made modifications essential, and it 
at once became clear that under correctly 
designed experimental conditions visual and 
physical measurements were identical. Even 
so, I am not certain whether the scientists 
really believe this .... 

If readers think this last surprising, let 
them recall that Sir Arthur Conan Doyle was 
convinced that Houdini and Maskelyne were 
not really conjurers, but powerful mediums 
who prostituted their occult talents to make 
easy money. 
P. C. Smethurst 
Bolton 
Lancs 

AUDIO EQUIPMENT 
REVIEWS 
IT IS SAD to see an internationally respected 
technical journal such as Wireless World 
descend to the level of village pump gossip. 
But given that gossip has a place in human 
affairs, the facts at least should be correct. 

The news item "British hi -fi scene drama" 
in the February issue gives a very slanted 
view of a recent occurrence by suggesting 
obduracy, conspiracy and threats in matters 
of reviewing. So far as KEF Electronics is 
concerned, and I cannot speak for any other, 
there has been no change of policy. We 
continue to co- operate with the international 
consumer press and to provide products for 
bona fide tests on request. Several recently 
published reviews of KEF products bear 
witness. 

In the matter of Hi -Fi Choice, staying out 
of a current large scale test of loudspeakers 
was my personal decision. I was initially 
asked to make laboratory facilities available 
for, and later to lend products to, a proposed 
test involving about sixty different pairs of 
loudspeakers. The timetable covered a period 
of six to eight weeks. I refused to accede to 
the first request on the grounds that it could 
have been unfair to our competitors. Argu- 
ment about the veracity and validity of 
measurements and merit ratings would in- 
evitably have arisen. In any case, our 
laboratories are in constant use and we could 
not tolerate the disruption. At the same time 
I objected to the proposed use of other 
manufacturers' facilities for similar reasons. 
It is my firm belief that the press should 
operate quite independently in the public 
interest. 

So far as such large scale tests are con- 
cerned, I do not believe that they can be 
conducted fairly and effectively in present 
circumstances. Bearing in mind that we have 
an extremely experienced team at KEF Elec- 
tronics, backed up by facilities of the very 
latest type, I would allocate a period of four 
or five months to this kind of evaluation. Yet 
we are seriously asked to believe that one 
man working with borrowed equipment and 
on a shoestring budget can accomplish a 
miracle in less than two months. I feel very 
strongly that such pseudo- scientific testing 
can only mislead the readers and serves no 
useful purpose in the long run. 

I would like to make it clear that I am not 
against reviewing in the general sense. Com- 
petent evaluations fairly assessed can be 
both interesting and informative. However, 
when tests are carried out on an impossibly 
vast scale and taken to the point of de- 
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