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of leisure (not mentioned by CPRS). Second,
there will be a continuing move in the direc-
tion of shortage of labour with special skills
and lack of employment for the unskilled
(this is mentioned in one paragraph of the
CPRS report). The danger is that qualified
engineers and managers may be working 60
hours per week while unqualified school
leavers stay permanently unemployed. On
the one hand education must try to make
people capable of acquiring appropriate
skills. On the other hand we may have to
provide for those who cannot acquire the
skills required in automated industry: in 1956
I suggested that a suitable organisation to
employ these people might be called
“Omnemploy,”. by analogy with Remploy.
These are the real problems which are being
largely ignored, drowned in the flood of
“micro mania.”

D. A. Bell (Professor)

Walkington

Beverley

Yorks

DISPLACEMENT
CURRENT

Your contributors (I. Catt et al., December
and March issues) are not alone in their
dissatisfaction with the usual textbook
assertions about the magnetic fields
“caused” by “displacement currents”. A
more satisfying viewpoint supporting theirs
is presented in the book “Classical Elec-
tromagnetism via Relativity” by W. G. V.
Rosser, Butterworths (1968), (see particu-
larly Chapter 4, Appendix 2 (p.243) and
Appendix 6). However, Maxwell’s equations
themselves remain unchallenged, only our
interpretation of certain terms is in question.
Both electric and magnetic fields are
associated with the moving charges set in

motion when a capacitor is discharged and |

the changing electric field in the airgap does

not “cause ” a contribution to the magnetic |

field by the Biot-Savart relation. There is
then no paradox to be explained when a
finite-sized capacitor is regarded as a short
transmission line.

Incidentally the controversy about
relativity and time signals (L. Essen, October
.and April issues) is touched upon by Profes-
sor Cullwick in another philosophical book
on electromagnetism (“Electromagnetism &
Relativity”, E. G. Cullwick, Longmans (1959),
see Chapter 5, p.72).
R. W. Watford
St Albans
Herts

The authors reply:

With the best will in the world, R. W.
Watford’s letter is based on the premise that,
in the main, the body of knowledge in e-m

theory and relativity is sound and coherent. |

He feels that all that is needed is to brew up
the right mix of existing knowledge and all
will be well. His contribution is to bring
relativity to the rescue; a nice touch in the
centenary year.

Previously, with less good will, P. 1. Day
brought w to the rescue. We would prefer
to leave both out. After-all, w is incompatible
with relativity. (A sine wave exists at more
than one point in space, which makes it
unacceptable as a primitive in a relativistic
universe which excludes instantaneous ac-
tion at a distance.) These men have brought

up two incompatible fire engines to put out
the fire.

It is of the utmost practical importance
that digital designers have a theoretical
framework which makes them able to design
and 'build working, reliable systems. » has
nothing to do with their problems, theoreti-
cal and practical. Also, computers do not
rush past other computers at the speed of
light. We must not continue to abandon high
speed digital systems very late in the deve-
lopment cycle, as we have continually done
in the past. (cf. Computing, 16 March 1978,
page 2 and 30 March, letter.)

Maxwell’s theory is pre-relativity. If
someone has cobbled up a viable post-
relativity Maxwell, please tell us where the
ex cathedra statement of this theory is.
Einstein did not do this, because he was not
expert in electromagnetic theory. (Physics
Bulletin, July 1978, page 297.) Einstein never
read Heaviside, and did not have a grasp of
Heaviside’s concept of a transverse elec-
tromagnetic wave which travelled forward
unchanged at the speed of light. Also, he
never mentioned the impedance of space — a
major oversight of e-m is being considered.
Einstein did not know Heaviside’s concept of
energy current. Neither do contemporary
relativity theorists, including Cullwick. Cull-
wick does not know about Heaviside’s con-
tribution to electromagnetic theory. Eins-
tein’s famous gedanken experiment, per-
formed when he was aged sixteen and re-
stated by him fifty years later (see “Albert
Einstein: Philosopher-Scientist,”’ ed. P.
Schilpp, 1949) as the cornerstone of
relativity, is incompatible with the energy
current concept.

We must not let the ignorance and over-
sights of the last half century prevent us from
building a sound electromagnetic theory
from the ground up, and building thereon a
viable digital electronics industry.

I Catt, M. F. Davidson, D. S. Walton

HIJACKING CARFAX?

I remember reading an account in The Daily
Telegraph a few years ago describing the
hijacking of a BBC radio programme and the
statement that all transmitters had been
changed to prevent a repeat of this. Now you
report in your June issue (p. 56) the subse-
quent hijacking of various broadcasting
services and comment that transmitters have
been modified to make another such attempt
impossible! The very way your article is
written seems designed to provoke this kind
of joke, since those working in electronics
know that there is a way round any problem,
provided one has imagination and is prepared
to take enough time and trouble.

The forthcoming Carfax traffic informa-
tion system is surely an even more vulnerable
service as someone could presumably imitate
the signalling tones and make whatever
announcements he wanted to a captive
audience. One can imagine people with
transmitters fitted in their cars using them to
clear vehicles from the road ahead by an-
nouncing bogus details of accidents or
whatever, and it would be naive to assume
that pirates could be easily tracked and
prosecuted. Just look at the level of un-
licensed citizens’ band activity one hears of
in London and other big cities which remains
largely unchecked by Post Office action. Are
the designers of Carfax considering the
problem now, while the system is still in the,

: trial stage?

Another area of concern must be satellites,
not only for direct broadcasting, but also
their use for live international programme
link-ups. One recalls the ‘black propaganda’
operations during the last war, Project
Aspidistra and the like, and wonders whether
we should ever allow ourselves to become
dependent on satellites for domestic broad-
casting, whatever the attractions, as a
malevolent foreign power would presumably
have the resources to hijack such services.

- Unless these possibilities are taken more
seriously than in the past could we see the
Carfax opening ceremony reported by news-
paper headlines “Minister Opens Hoax?”’
Peter Manson

Leeds

West Yorkshire

|
: : zaniil]
R e r——

S.S.B.FORMOBILE
'RADIO

Regular readers of the electronics press will
by now be aware of the recent publicity-given
to a new v.h.f. s.s.b. mobile radio system
(June issue, p.95) Although it would appear
at first glance to offer an ideal solution to the
rapidly ensuing overcrowding of the v.h.f.
private mobile radio bands, a question arises
concerning the practicability of such a sys-
tem. Receiver a.g.c. and demodulation pro-
cesses rely on a very narrow crystal filter
which extracts a pilot carrier from the
received signal. From a paper and various
articles on the system it seems that this filter
operates with a bandwidth of 300Hz on a
_signal at an i.f. in the region of 10.7MHz.

Most crystal manufacturers will agree that
the production of a conventional crystal filter
with a bandwidth of 300Hz at a centre
frequency of 10.7MHz is a daunting proposi-
tion. Obviously such a device has been
manufactured, but it is most unlikely that a
crystal filter of this specification could be
‘produced in volume at a price that would be
acceptable to the cost conscious mobile radio
market.

This system represents an undeniable step
forward in the field of mobile communica-
tions, but its viability for use in the near
future should not be overestimated.

S. Walding
Chelmsford
Essex

MILITARY ELECTRONICS

Having resisted the urge to reply to your
January editorial I feel that the continuation
of this dangerous line of reasoning by the
publication of Mr Laycock’s letter (May)"
demands that the other side of the argument
be presented.

If you have read Jane’s Weapon Systems
thoroughly you must have noticed that much °
of the equipment described therein has been
developed, and is deployed, by nations which
at best can be considered unfriendly to
Britain and her allies. Admittedly two wrongs
will never make a right but one wrong plus
the ostrich posture which you are trying to
encourage will lead us to a world where, for
most of us, freedom will mean the freedom to
do as we are told.

I must also agree with Mr Laycock that
there is excitement in the work and, as in any
other industry, the prospect of personal
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displacement? Moreover; on this assumption,
would it not be possible to devise a simple
theory to derive an expression for the

impedance of free-space, or vacuo, normally

obtained in textbooks {e.g. Telecommunica-
tions, by A. T. Starr) via Ampere’s Law, as 377
ohms, or 120 Tohms? I would be very inter-
ested in your comments.

Moreover, I still cannot understand how a
vacuum can offer an impedance to an elec-
tromagnetic wave, unless there is something
there to do so! Perhaps someone could ex-
plain this to me.

Peter G. M. Dawe
Botiey
Oxford

The author replies:
The question of intrinsic impedance of free
space is fairly easily dealt with. The term
‘impedance’ is here merely a figure of speech,
introduced because there is a close analogy.
.with the characteristic impedance of a uni-
form transmission line. It merely means that.
in a radiated wave the ratio of electric fieid-
strength to magnetic field-strength has a
constant value which is a function only of the
medium through which the wave is propa-
gated. If the medium is free space, E/H =377
-and since E and H are measured in volts/
metre and amps/metre respectively, the ratio
has the dimension of ohms.
1 am afraid ‘“‘a sea of virtual electron-
positron pairs” does not seem to me any more
‘tangible than ‘free space’, especiaily as the
word virtual is included. There are other
aspects of physics which to me seem equally
‘unreal’: from Newton to Einstein it was
accepted that gravitation was action-at-a-
distance, and although ‘curved space’ can be
described by good mathematics, I cannot see
that it fits with any everyday experience. One
can.only say that much of our knowledge of
the universe today can be expressed
coherently in a mathematical formalism
‘which does not correspond with everyday
. experience of the approximate behaviour of
sizeable objects, i.e. with mechanical models.
D. A. Bell

‘VHF RADIO AN
THE OPEN
UNIVERSITY

As with the BBC’s fulsome, irrelevant, con-
tradictory and evasive reply given to me
‘when I made the same complaints as your
correspondents Dr Crook and Mr Blanchard
(July letters), their reply is just not good
enough.

Long before there was any talk of Open

University broadcasts the Corporation
repeatedly told us that within a few years all
their broadcasting would be on v.h.f. only
and advised us to equip ourselves accor-
dingly. And, indeed, all their music pro-
:grammes were then available on v.h.f. Per-
sonally, with the age of retirement
approaching and the possibility that the cost
of changing over might then be beyond
me, I did as exhorted by them, scrapped as
good an a.m. receiver as money could buy or
build and invested in v.h.f.

As one of your correspondents says, many
of their best music programmes are now on
a.m. only, and for what reason the Open

‘University requires v.h.f. and stereo good-
ness only knows. Very, very few of these
broadcasts require more than a low cost a.m.
transistor set and, with most students

S

already having them, they would well attract
more listeners.

As one of your correspondents suggests,
one has to reach the conclusion thatitisalla
matter of empire building, that the BBC has
too many whiz-kids being clever without
knowing what they are doing and too arro-
gant, despite their smooth talk, to have
regard to their previous commitments to
listeners and makers.

T. F. Mackay

Broadway

Worcs

“In his reply to Dr Crook and Mr Blanchard

(July letters) Mr Sturge of the BBC En-
gineering Information Department says
“unfortunately the v.h.f. channel has to be
used for educational programmes . . ..”

It does not have to be used for anything of
the kind. That the BBC has agreed, possibly
under pressure, to this abuse does not alter
the fact that it is a continuing betrayal of
those who took the BBC’s advice and
changed to v.h.f.

D. J. Watson
Hayfield
Derbyshire

3D TELEVISION

I have felt for some time.that it is impossible
to provide stereoscopic viewing of a moving
image on a flat screen which can be viewed
for more than a short period without eye
discomfort, for reasons connected with the
mechanism which the brain uses to perceive
distance.

The brain uses two systems to estimate the
distance of a viewed object, the first and
probably the most important being the
stereoscopic separation simulated by the
various systems in use some years ago in the
cinema. However, it is also necessary for the

eye to focus to the correct distance to render

a sharp image of the viewed object, and this
focusing mechanism must be controlled by
the brain.

When attempting to view an artificial

.stereoscopic image there must be conflict
‘between the two systems, since stereoscopy

is telling the brain that the moving object is,
say, coming towards one, whilst feedback
from the focusing mechanism insists that the
object is moving only at a fixed distance on a
flat screen.

The result of this conflict must be discom-
fort, eyestrain and headaches, and this seems
to be an insuperable barrier to 3D viewing
until it is possible to construct a genuine
three-dimensional scene in the middle of the
living room.

K. P. Wood
Wakefield
West Yorkshire

HIJACKING CARFAX?

Peter Manson (August letters) raised the
question of possible ‘hijacking’ of a Carfax
service, and asks whether the designers of
Carfax are considering this problem. The
answer is that they certainly are, although
you would not expect us to say anything
about the methods which could be used to
prevent such intrusions.

D. P. Leggatt,

Head of Engineering Information Dept

BBC

London W1

WHAT'S WRONG
WITH TELETEXT?

1 was interested to see the editorial in the
August issue bemoaning the non-popuiarity
of teletext; especially as I have just about
finished the construction of a stand-alone
teletext receiver, but have somewhat ‘gone
off’ what it receives.

The writer suggests “A hundred or so
letters-to-the-editor broadcast every day.
The trouble is your have to wait up to 30
seconds for the ‘next time round’ for a
particular page to be transmitted (on ITV the
cycle time is over a minute) and, with only
four lines of text transmitted per television
frame, there is no room for much expansion
unless a whole tv channel is devoted to
teletext alone. Even if more lines could be
transmitted, it takes about half a minute to
read a page, so that to read these suggested
hundreds of pages would take all night!

I agree that the content could be improved,
but there does not seem to be any room for
more pages. :

I read that the set making industry would
like to get the price of the teletext facility
down to about £65. I heartily agree with this
figure — the present service is certainly
worth no more. Small criticisms I have at the
moment include:

1. Frequent spelling and punctuation errors
(no, not decoder faults!)

2. Pages mentioned in indexes, but not
actuaily transmitted.

3. Pages that are transmitted but not indexed.
(I only recently discovered the existence of
several Oracle news pages that are not
summarised anywhere — you have to sample
a range of numbers to find what'’s there, and
if a page is not being transmitted the only
way you know it’s not being transmitted is by
waiting for more than a minute for its non-
appearance!)

4. Stocks and shares. These are of no use to
the ordinary viewer, and are too generalised
to be of use to the stockbroker, who has
much better sources of information already.

5. The information should be more localised.
On Oracle especially, one has to wait for all
the regional pages to be transmitted before
getting to one’s own.

Finally, a word of thanks toWirelessWorld
for publishing constructional details of the tv
tuner, teletext decoder, and digital PAL
encoder; and to advertisers who sell 200
“untested’ i.cs for £1, enabling me to
construct my teletext unit with under £40-
worth of materials.

David Williams
London SE12

Why is it that British electronics invariably
gets it wrong! If BREMA had asked the man
in the street how he saw teletext he would
have replied “a black box with coax input/
output sockets at around £30-40".

O.K. it’s not an ideal solution and is
technically far- more complicated than is
really necessary, but at least it would retain
the framework of teletext and prevent it from
becoming extinct.

The only glimmer of hope is that our Asian
brothers will produce a ‘pluggable module’ in
time to save its “swan-song’’.

David Jack
Over Hulton
Bolton

Letters continued
on page 76
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requires some skill in analysing harmonies
to derive the data, and more than a few extra
keys to enter it into the instrument. I do not
‘believe that performers would welcome ad-
ditional manual input to the instrument of
this complexity.

My research concerned a computer model
of an instrument which would analyse the
music in real time and tune from the knowl-
edge gained. Actually, it is theoretically
impossible to make a perfect job of this in
real time, as M. Robins probably knows,
because the context of the harmony must be
known, including what follows. My work
showed that only about half of the job could
be done this way, and it would not be cheap,
given the amount of computer power it
consumes.

Just temperament is interesting, but it is
not obvious that it is musically desirable all
the time. Unaccompanied singing, such as
the close harmony which I have done, tends
to go flat, for good reasons related to the
tuning changes that occur when modulating
in just temperament. This would be unac-
ceptable in an instrument. Further, the sound
of chords in just temperament is very smooth

. and restful, lacking the high frequency beats
which are normal in any other temperament.
These are important, since they add “life” to
the instrument, which would be dull and
monotonous without them. The power of
indefinite modulation, which arrived with
equal temperament, is now such a central
feature of music that it cannot be discarded,
as would prove necessary with the progress-
ive flattening otherwise encountered in just
temperament.

I believe that just temperament is not a
marketable feature, since the research and
development costs would be considerable, as
my work has shown. Nevertheless, it would
be nice to see some organ manufacturer offer
it as an optional (and no doubt very expens-
ive) feature. Otherwise it should remain what
it has been for the last few hundred years — a
guide used by musicians, but not blindly
followed, in aiming at acceptable compro-
mises in tuning.

Michael C. Bailey
Winchester
Hants

——
C-D IGNITION PROBLEMS

Recent letters in Wireless World on motor
cycle c.d. mentioned “false triggering” and
“cross talk”. My problem does not involve
motor cycles but misbehaviour of c.d. igni-
tion in cars of various units built. This shows
up as a slight roughness in the engine at
about 2000 r.p.m.

My first unit which showed this problem
was the Marston, but a cure was effected by
changing the triggering circuit to a unijunc-
tion circuit. Perfect operation was enjoyed
for some months until the h.t. lead worked its
way out of the coil, causing the thyristor and
the unijunction to expire. Upon fitting new
components, the unit once more worked but
-with this irritating misfire. Many hours of
work produced no cure, so the Marston unit
was regretfully removed. The distributor was
even removed from the car as well as the coil
and driven by a lathe while monitoring the
h.t. voltage with a good oscilloscope, but this
showed only a perfect train of sparks.

Then I came across an article in Electronic
Engineering of December 1974 written by
Jorgen Hoyer of Motorola, who advanced a
most interesting theory as to the cause of this
erratic misfire — to quote: ‘“Very often the

petrol/air mixture is far from being ideal. It
may be too rich or too weak and usually is
very unevenly mixed, in fact, an ignitable
mixture may not have even reached the
spark gap at the time the first arc occurs.
‘Under these conditions an arc must be
maintained for the lucky event where in-
flammable gas happens to move into the
spark gap.” Mr Hoyer goes on to describe a
simple method of increasing the period. This
he accomplished by connecting a suitable
diode across the ignition coil primary.

However, this made no difference at all
when tried on my car. Also a unit which
would not function correctly on my car
would perform well on a different make of
car.

Another peculiar point is that tests were
done on three identical units built on p.c.bs
with machine wound inverter transformers.
Two gave the same erratic miss but the third
worked perfectly. No discernible differences
could be found in the units, which were all
factory built.

If any of your readers have had similar

. problems 1 would like to hear f'rom them as

this is a problem I would dearly like to solve.
D. J. Bruyns

Witbank

Republic of South Africa

INTERFERENCE WITH

MSF RECEPTION

A popular student project is the reception of
the Rugby transmitter (MSF) which puts out
time and frequency standards and can be
used to drive a self-setting clock.

The service area is large; it is claimed! to |

include most of Europe but in some areas |
interfering signals may cause trouble. There |

is a powerful transmitter 1800 hertz away |

from MSF and in the Manchester area it is
10dB larger than MSF. In Preston it is 20dB

larger. A relatively wide band receiver is|

needed to make use of the coded time signals
and this project has defeated several of our
students.

May we suggest that anyone considering

".he problem should do a few measurements

in his area before building the complete
clock? It would be interesting to know if your
readers have ever had trouble with commer-
cial equipment in this area.

Another source of interference is the
fourth harmonic of the tv line timebase but
this can be solved by moving the receiver.

T. G. Izatt

Preston Polytechnic
M. D. Samain
University of Salford

Reference
1. Mullard Technical Communications, Volume 14,
Number 40, October 1978.

We understand that the interfering transmitter
(on 61.8kHz) is in fact H.M.S. Inskip, between
Preston and Blackpool. — Ed.

MAGAZINE PROJECTS
AND KITS

It occurs to me that many of your readers
may be puzzled as to why different com-
panies quote such widely differing prices for
kits of parts for projects in the magazines,
and possibly a few words explaining this
might be of interest.

The fact is that when engineers design/
build projects, they use any materials which
happen to be at hand, and then when the

project is finalised, a list of parts is sent out
by the magazine to the leading companies for
pricing.

If completely standard parts, normally
carried in stock by the firms concerned, are
specified, then there is no problem, and all
companies should be able to offer com-
petitive prices. Unfortunately, this is seldom
the situation, and very often special non-
stock items have to be obtained. Even this in
itself would be unimportant if one knew how

many kits were going to sell, but it is usually

pure crystal-ball gazing, and because of this
the special parts have to be costed on a
one-off basis.

Another problem is that for convenience a
designer often uses a purely trade source to
obtain his parts. This would not be particu-
larly important if retailers were able to buy
competitively from these sources, but one of

the best and most reliable trade sources

offers no discount for the retailer, and will

not sell direct to retail customers, which
means the retailer has to add his margin, and
the end product becomes very expensive.
This letter is not meant as a criticism of
designers or magazines, but might assist
designers to provide economical kits. There
is no doubt that if there was more liaison at
the design stage with the retailers concerned
many of these problems could be overcome.
J N. Qh;ptnn
A. Marshall (London) Ltd
London NW6

HIJACKING CARFAX?

D. P. Leggatt of the BBC (October letters) in
replying to Peter Manson’s letter expresses
optimism that the designers of the Carfax
service have adequate means to control the
security and authenticity of the information
broadcast. Surely such a system is fun-
damentally vulnerable to hijacking for the
following reasons.

Firstly, inexpensive Carfax decoders are
going to be manufactured in large quantities;
therefore their principles of operation cannot
be inordinately complex. Secondly, some 80
genuine transmitters throughout the country
will be quite openly broadcasting the
“secret” initiation code every few minutes.
Thirdly, test generators producing the
appropriate signals will, no doubt, be extens-
ively used in service workshops. !

But, perhaps, traffic wardens will have
their duties extended to ensure that no
obscene, humorous or alien messsages are
being transmitted.

Mandy Peterson
Swindon
Wilts

The BBC replies:

Mandy Peterson will not let me get away
with my rather generalised statement on
Carfax security, and she makes some very
relevant comments.

Certainly ‘secret’ initiating codes would
have their limitations, but there are other
techniques available including comparisons
between the originated and transmitted
signals.

As ever, it will be difficult to ensure abso-
lute security and I must confess that our
obscenity detector is not yet perfected!

D. P. Leggatt
Head of Engineering Information Dept
BBC, London W1









