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NEWS OF THE MONTH

Carfax to go on trial

Netherlands to introduce c. b. could it have something to do with a British/Dutch development?

Despite the Netherlands' strong opposition
to citizens' band radio over the past few
years, the country has now announced new
legislation for the introduction of a service
early next year.
About three years ago the Netherlands
very nearly got c. b. by default. There were so
many c.b. sets being used there illegally as a
result of the service over the border in
Germany and elsewhere, that the Dutch were
almost forced to legalize it. Incidentally, this
actually happened in Australia. Instead the
Dutch brought in heavy legislation saying
that one could be prosecuted even for the
possession of c. b. equipment. (In the UK one
can only be prosecuted for illegal use or
importing of c.b. equipment, not for possession.) So why the sudden change of legislation?
Speculating, Wireless World suggests that
it has something to do with th~ British/
Dutch development of frequency synthesizer
and universal divider chips (see p. 48, December 78 issue). Before any decision was
made regarding the introduction of c.b., the
Secretary of State for the Ministry of Traffic
and Waterways, the department responsible
for radio communications, ordered a study to
be carried out by the Dutch PTT. This study
concluded that a 22-channel (the CEPT
standard), 27MHz band system should be
used. With the two chips, developed by
Philips and Mullard, it would be possible to.
produce a fully-synthesized c.b. set which
could not only secure a home market for the
Dutch, but could also be the only typeapproved equipment acceptable in the legislation. This would stop previously imported,
illegal equipment, being used in the new
service. It may be significant that the new
legislation was announced just two months
after the two chips were developed, according to one of our sources. The change of law
was ann.ounced on Dutch radio on Monday,
January 22, according to our contact in the
·Hague. Strangely enough, the Belgians, who
already have a 27MHz business service,
started re-examining their legislation in
December.
The Dutch legislation, which has been
given the name MARC (licensing general
radio communication) - it is worth noting
that most countries avoid using the phrase
'citizens' band radio' and choose other
names, such as "general radio"- will permit
licences to be granted to individuals of 16
years of age or older who have passed an
examination similar to the Radio Amateurs'
Examination, required of radio amateurs in
the UK . One would assume that this
examination will be similar to the first part of
the RAE, which deals with licensing conditions and interference, and not the technical
section. MARC will carry similar restrictions·

to those in the amateur radio licences, regarding unlawful or obscene communications,
broadcasting of music, and advertising, and
there will also be a licence fee. The Dutch
service will permit the use of f.m. orily and a
maximum effective radiated power of 0.5W
(the CEPT recommended f.m. in October
1975). Naturally, unlike amateur radio
equipment, the c.b. sets will have to b.e
type-approved, with a certificate of registration for the user, and experimentingis limited
to the system and location of the antenna.
A brief summary of some of the other c. b.
services in the world is ,given below:

USA: 27MHz, 40 ch., d.s.b. (suppressed carrier) 4W
out, 5W in, s.s.b., 12W p.e.p., also u.h.f. service, 2
blocks of 8 ch., 5MHz duplex repeaters permitted.
50W base stations restricted to one block of 8,
mobiles may operate on both blocks.
Norway: 27MHz, 24 ch. + 2 ch., type approved 5W
a.m., 4 services, all use calling channel plus others,
10 rJt.'to private radio- c. b., 8 ch. to sports, scouts,
clubs etc, 9 ch. to industry, 9 ch. to public services
such as Red Cross, mountain rescue etc.
Sweden: 27MHz, 22 ch. a.m. 01ily, depends on use
which of two 11 ch. are allocated, 1-11 max 0.5W,
,12-22 max 5W.
·
Canada: Similar to USA, 40 ch. a.m. s.s.b., 27MHz..
Austria: 27MHz, 12 ch. 0.5W e.r.p. max.

Switzerland: 27MHz, 12 channels, 0.1W e.r .p.,
handheld radio telephone only - no external
power, f.m., a.m., or s.s.b., called general radio, not
c. b. Forbid international traffic.

Australia: 27MHz, 18 ch. not equivalent to CEPT
standard, s.s.b. only, 12W p.e.p., also 40 ch. of u.h.f.,
f.m., 5W at 447MHz.
Yugoslavia: permit 27MHz work for individuals.

Belgium: Understood to be 27MHz, 0.1W, business
radio not c. b.
Denmark: type approved 27MHz for everyone, 22
ch. + maritime channel, small factory-made sta-

Poland: permit 27MHz club band - where need is
shown.
Israel: community 27MHz for kibbutzim.

tions, a.m. or f.m., no s.s.b. 12 years and over or 12 to
15 under supervision.
West Germany: 27MHz, 12 ch., a.m., f.m., no s.s.b.,
0.5W output.
Austria: 27MHz, 12 ch., understood to be a.m., f.m.
only.

S. Africa: 3 bands, 19 ch. of CEPT band, a.m. only,
100mW, 22 ch. 27MHz a.m ., 5W or s.s.b., 20W p.e.p.,
29MHz a.m. 5W and s.s.b. 20W p.e.p., mostly mobile
operation.
Monaco: similar to France.
Finland: 27MHz, 22 ch. + marine ch., a .m. only, 5W.

France: 22 ch., + additional from 26.96 to
27.28MHz, no licence - max 5mW output, with
licence- 5 to 100mW, exclusively portable.

Ireland: it is suspected that they turn a blind eye to
c.b. operation.

Italy: 27MHz, 22ch., a.m. or f.m., antenna must be
attached to equipment, 1W e.r.p., handheld.

Spain, Portugal, Greece: c .b. service legally
operates.

New Zealand: 26MHz, 14ch., 11 for general use, 3
for government departments, public bodies and
approved operators, a.m. only.

Brazil: has legal c. b. service- public general radio.
. Cyrpus: permit service.

Radio interference document
published
A document on radio interference, aimed
part:cularly at importers and exporters of
equipment which is likely to cause interference, has been published by the British
Standards Institution. The document,
PD6485 "Limits of radio interference and
leakage currents according to CISPR and
national regulations", is not a British
Standard - the prefix PD refers to 'published
document'. Its contents, according to BSI,
are identical with CISPR (International
Special Committee on Radio Interference)
publication 9.
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The information contained in the document is in two parts. The first section gives
. the limits of radio interference as they apply
in different countries, and whether these
have legal or voluntary status. This includes
ten tables, each covering a different source of
interference such as ignition, rf equipment,
regulating controls and switch-start
fluorescent fittings. The second section gives
details, also in tabular form, of national
requirements for leakage currents; and the
limiting values of capacitance and energy for
radio interference suppression capacitors.
I

Carfax, the BBC's traffic information system,
is to go on trial in London later this year. Five
transmitters will transmit experimental
broadcasts over a 40-mile radius and the
whole thing will be financed by th~ Department of Transport, according to an announcement by Secretary of State, William
· Rodgers. It is estimated that the trial will cost
£285,000.
Until now, according to a BBC spokesman,
the research work on Carfax has been done
"on a shoestring". The transmitters used in
the trials so far have been 1930s equipment
(salvaged from BBC storeroom) with a few
add-on units. The aerial systems have been
built from towers or existing antenna systems already possessed by the BBC.
Three of the transmitting stations at
Brookmans Park, Lots Road, Chelsea, and
~ingswood Warren, are already operational.'
'The other two transmitters, one at Hoo,
near Rochester, Kent, and one at the headquarters of the Transport Road Research
Laboratory (TRRL) at Crowthorne Berkshire, will be new and may well be o~eratio
nal by the time this issue is published.
The trial is expected to last about two
years and at the end of this a decision will be
made about the value of Carfax. To set the
system up nationwide the BBC would need
between 50 and 80 transmitters and it would
cost about £4 million. The major part of the
work involves an examination of the technical and broadcasting aspects of the Carfax
scheme. The Corporation expects to receive
about £200,000 for this. Although these sums
may seem. high, it has been suggested by a
BBC spokesman that one should compare
them with the cost of a single roundabout
and look at the benefits to be had from the
two cases. A TRRL working party has estimated that the Carfax scheme could save
Britain between £5 million and £10 million a
year. These savings are difficult to prove, but
they are based on tangible and intangible
benefits which apparently the TRRL are
experts on. Tangible benefits come from
reducing the number of cars in jams, petrol
used, road accident and hospitalization

a

resulting from accidents. An example of an
intangible benefit is the peace of mind which
a driver has when -he knows that he can
obtain the required information for his journey.
Between 100 and. 500 test receivers will be
used during the trial, but these will not be
available to the general public; their allocation will be decided by the Department of
Transport and the BBC. If the engineering
trial proves successful traffic information
will be supplied by police forces in the Home
Counties, probably with the help of the AA
and RAC, and this could be collated by the
BBC Motoring Unit. An initial £85,000 will be
spent on investigating ways of improving the
method of information collection.

A top-loaded,

base-fed mast radiator some
45m high used in a typical Carfax antenna
system. The transmitter is adjusted to give a~
'effective monopole radiated power' not
exceeding 50W This particular antenna
system is a temporary installation at
Kingswood Warren near Reigate. The dish
antenna in the foreground is not part of the
Carfax system.

Ve aff vays
In Europe motorists using the German
traffic-information system, ARI, have to
watch the roadsigns to find the receiver
channel for the area they are travelling
through. 'One wonders if this sign, seen
near Oxford, is a preview of what
motorists will see if Carfax is adopted. If
the BBC's idea of shaping the coverage
area of each transmitter to suit a geographical area (see p28, Jan .. 1978 issue)
works in practice, and no overlap is
allowed, a motorist in area A who is
about to move into area B could well
miss B transmitter's vital announcement just before entering the B zone.
For the system to work correctly in this
case it may be necessary for drivers to
take a route decided by Carfax, not
themselves -hence the sign. The driver
could, of course, take the "other route",
and use ARI.
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fact reference this paper at the end of the
December 1978 article. In this latter article
we do not claim to be treating the case of a
circular capacitor in the mathemati cal
appendix. We in fact refer to Fig. 2 which
represents a uniform end-fed transmissio n
line. This case is treated since it demonstrate s
the_ key features without requiring unnecessanl_y complex mathematic s.
. In~identally, Dr Lago says that a zero
ns7tn?e step. is a "physical impossibilit y".
This mtere~t!ng statement merits further
analysis. One would like to know w'hether he
is a_tta~kin~ the concept or its practical
realisatiOn, I.e. is he against the Platonic ideal
of. a step or is he saying, as might Aristotle,
that such a concept is not useful because it is
not practically realisable? If the former then
we assume he is also opposed to the sine
wav_e concept since infinite time is required
for tts perfect realisation; if the latter then
what physical principle determines the
shortest risetime obtainable in practice? In
the latter_ case the principle must precede the
con~ept, I.e. there must be no circularity.
Fmally, Dr Lago agrees with us (and
Heaviside) when he states that "one should
regard currents and charge distribution s as
the consequences of electromagn etic waves
rather than as the sources of these waves." In
that case is t:(aEiat) a current and therefore
an effect or a field and therefore a cause or is
it both!
,
I. Catt, M. F. Davidson, D. S. Walton

Reference

,

1. "Crosstalk (noise) in digital computers" , I.
~-t, IEEE Trans. EC-16, Dec. 1967, pp. 743-

CITIZEN S' BAND IN
THE USA
Recently, while returning from London I
picked up a copy of your magazine at the
Heathrow Airport news stand. It appears
from the issue I have that certain people in
Great Britain are contemplati ng something
akin to the citizens' band, which here in the
States is presently the Federal Communica tions Commissio n's principal headache.
Although, as a licensed amateur, I disliked
losing the eleven metre band, which was one
of my favourites, I originally thought the idea
Cit a citizens' service wasn't all that bad.
Now, in retrospect, permit me a few
comments and observations.
1. Enforcement of existing regulations is an
impossibility. The FCC could double its
existing field staff and still be unable to police
the eleven metre band.
2. In a total of six hours of monitoring the .
c.b. channels here in Grand Rapids, fewer
. than 10% of the contacts monitored were
legal oy existing rules.
3. Out-of-band operation is commonpla ce
with stations heard throughout the spectru~
from 26.6 MHz to 27.998 MHz.
4. Although the FCC has banned commercial production of amplifiers capable of
operating in the 27-29 MHz portion of the
spectrum, linear amplifiers for 27 MHz are
readily available and widely used in c.b.
circles.
5. Amateur transceivers are converted to
c.b. use, giving v.f.o. control and power levels
greatly in excess of the legal maximum.
6. Illegal iinear amplifiers . are often adjusted improperly, resulting in interference
with ot~er services.

7. Profanity, vulgarity, and deliberate interference with other stations is common.
· The above is only a partial listing of the
cm·~tents of the Pandora's Box that is c.b.
radio. There are, of course, many operators
that d~ their best to operate legally, but they
have bttle chance when competing with the
~mpos.sibly large number of "dip-sticks" that
mhabit the 27 MHz jungle .
The solution ...? If Great Britain cannot
possibly survive without a citizens' service
put the miserable thing up high enough i~
frequency that the technology is beyond the ·.
ken of the week-end experimen ter and
charge a good stiff licensing fee. About fifty
pounds per year sounds about right to me!

(Name and address supplied)
Michigan
USA.

INTERFERENCE FROM
555 TIMERS
.The 555 and 556 timer integrated circuits are
very popular and useful devices. But they are
notorious for their tendency to interfere with
neighbouri ng circuits. Interferenc e is
through transients on the power supply line.
These transients are longer and heavier than
those caused by t.t.l., because the 555 has a
hi~h-current totem pole output, which is
s~Itc_hed comparative ly slowly by the timing
CirCUit.
In designing our CCTV Target Locators we
found that interference from 555s was not
effectively suppressed by decoupling capacitors fitted near the 555s. But we obtained a
cheap, effective solution, by fitting two
ferrite suppressor beads onto the + 5V supply
at each 555. Suitable beads are RS Com·ponents Type 238-283.
Richard Baker
Bampton Video Systems Ltd
· 'Twickenham
Midd.x

MICRO PROCE SSORS
FOR CALCU LATION
I am delighted to see your series of articles on
"A scientific computer", using a microprocessor in conjunction with a 'numbercruncher.'
. !laving recently sta~ted working with
microprocessors, I do not think the common
items available are at all suited to calculations of any magnitude or complexity and
consequently they may well be of far less
value than the pundits would like us to think.
I still feel that there is far too much rather
desperate selling of what is available rather
than a real attempt to find out what the
market wants.

recordings made at 3% in/s as much as if not
more than those made previously at 7~ in/s.
The virtuai elimination of tape noisr- is by no
means the only improvemen t. Contributin g
equally to the comfort of listening is the fact
~hat I no longer need to record at a high level
m order to ensure an acceptable ratio of
signal to noise, and peaks in the programme
can remain undistorted.
,
Constructo rs of the compander , .like
myself, without access to distortionmeasuring equipment should nevertheles s
include the optional trimming components
s~own dotted ·in the circuit diagram. A settmg can be made by ear which is audibly
better than leaving pins 8 and 9 of the compander i.e. disconnected. The adjustment is
made easier if a reasonably pure tone from an
oscillator can be played through the compander when it is switched to the expand
mode.
.F. W. Baldock
Salisbury
Zimbabwe-R hodesia

CARFAX CONFU SION
Horsham is a quiet Sussex country town,
normally at peace with the world. Although
not well ~stowed with dreamy spires it has,
as your picture shows (see p.53, May 1979) a
Carfax.
It would be interestmg t~ know the name of
the spy who provided you with that photogr~ph and ·what was said in the accompanymg message. I also wonder who at Wireless World has assumed that the home of lost
causes had suddenly become up to date. Ve
aff vays of bending beams but if Oxford is to
be the real target I hope that Horsham is not
the actual victim.
M. J. L. Fadil, G4CCIG4CG Y
LondonN6.
Full mark_s to sharp-eyed reader Fadil! Ve aff vays
of confust~g the reader, for which we apologize.
However, JUSt to keep the record straight, Oxford
does have a Carfax, a cross-roads in the middle of
the town. A!'d the origin of this old name, thought
to be the ~tm quadnfurcus or the French quatre voies,
see~ ~ut~ appropriate to a traffic information system .
by ~dtcating the basic four directions in which a ·
vehtcle may travel. _ Ed.

.

Is it{goodbye'

.
to the Dynamometer?
The new Feedback Electronic Wanmeter EW 604
could be your ideal replacement for the conventional
dynamometer.
It's inexpensive yet amazingly versatile, reliable and
efficient. A self-contained unit which needs no other
accessories, the Feedback EW 604 is really robust- both
physically and electronically.
It performs over aremarkabl y wide range of power
(250mW to lOkW full scale), current (50mA to lOA) voltage
( 5V to 1000 V) and frequency (d.c. to 20 kHz).
The instrumen t is fully protected against misuse or
incorrect terminal connection . It's the ideal answer to most
power measurem ent problems in power systems, audio
systems, heating plant, vibration testing, pumps, machinetools, compressors, generators, aircraft systems, transformers,
domestic equipment and education.
.
It's an instrumen t whose wide ranging performan ce
should bring an equally wide grin to the face of even the
testiest tester! Particularl y when he learns it's covered by a
two-year guarantee . For fully detailed literature on the
Feedback EW 604, simply complete and post the coupon
today. Or contact our distributors
P.O. Box 19, Orchard Road,
Royston, Herts. SG8 5HH.

?lease send
f~rther information
on the
EW 604 and
t_l;le other 5
--~
----~·~I
mstruments m the range.
I~-I
E
I Name
I
I Position
I
I
I
I Company
I
I Address
I
I
I
I
I
I Telephone
I

IFeedback
I
I I11str:uments ~~~
•Ltm
tted
mII.
I
Park Road, Crowborough, Sussex TN6

1 Telephone: Crowborough (08926) 3322.'2QR.
Cables: Feedback Crowbr. Telex: 95255.
L

---------------

1

J

"SPUR IAE" (April letters)
·I wonder why

We specify
Spurious
Asspuriae?
For instance:
It's curious
(Or curiae?),
That furious
Aint furiae,
Luxurious
Luxuriae.
And so on.
This verse
Has no inoralae, ·
I only ask that
We all try
Hard in future
Not to use
Spurious words
Like spuriae.

(Name and address supplied)
Procurement Executive,
Ministry of Defence

WIDEB AND NOISE
REDUCER
I should like to compliment D. L. Hatrison on
his Compartder design described in your
November 197S issue. Used in conjunction
with a Revox A77, it enables me to enjoy
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J. E. Diggins
South Ascot
13erks

The FeedbackWattmeter will make even the testiest tester smile!
WW- 100 FOR FURTHER DETAILS
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Letters continued

CAR FAX DELAY
At the recent JERE Land Mobile Radio conference at Lancaster University a BBC
spokesman discussed their Carfax cellular
mobile information service which is at present undergoing trials. The following points
emerged:
.
1. Suitable receivers for Carfax should cost
the public less than £10 each.
2. The cost of the system is under £3 million
to install and about £600,000 p.a. to operate.
3. The quantifiable saving to the country (in
fuel and man-hours) if Carfax were in use by
the majority of motorists is thought to lie
between £14 million and £60 million p.a.
4. Even if the trials are successful it will be
five years before Carfax is introduced . .
Such a delay seems disgraceful. Most developed countries already have dedicated
traffic information systems -why should we
always be ten years behind?
. If the Government really carmot afford to
invest £3 million to save the country an
annual £14 million-plus perhaps the
manufacturers of Carfax receivers could
: fund the system's installation. Five years'
• delay is intolerable.
James Bryant
President, Citizens Band Association
Cheltenham, Glos.

BROOKMANS PARK
TRANSMITTERS
It was with some surprise that I recently

heard of the dismantling of the Brookmans
Park radio transmitters. It would seem that
the BBC .has no thought of the historic
importartce of this equipment, built in 1929
for the dual programme networks.
These transmitters formed the link between our statesmen and the populace during
the last war and indeed for many crises
before and since then. Who has not, at some
time over the years, tuned into one or other
of the BBC radio transmissions and given
some passing thought to the miracle of
wireless? Quite possibly they were listening
to the output of one of these transmitters
now quietly dismantled after fifty years of
service.
A great shame, then, that the BBC should
destroy its own heritage and, indeed, that of
the nation. With such a history conscious
country as ours, surely it is not beyond the ·
wit of the BBC to see that a further source of
income has been thrown away. With the vast
range of abilities within the BBC, surely even
an apparently dull engineering museum
could have been made attractive at very little
cost.
The BBC seems to have missed the boat,
unless some of the other transmitters built
for the scheme still survive elsewhere, unheralded, and await the scrap man's hammer? If they do then surely this early technology should be saved rather than be lost for
ever.
G. H. L. Childs
Felixstowe·
Suffolk
The BBC replies:

We are also sorry to see the passing of such
reliable ana well-known machines. A difficult
decision has to be faced when the time comes
for the replacement of old equipment, parti-

cularly that having significant historical
associations. There are many of us who
would like to see such things preserved for
posterity but not many who are able to
provide the required space and cost of
upkeep. Much of the equipment used in high
power broadcast transmissions is both large
and heavy, and it has to be accepted that
interest in them is limited to a comparatively
small number of specialists. However, the
situation is not quite so bleak as Mr Childs
thinks.
.
Part of one transmitter (incorporating the
low-power drive and modulator stages) has
been presented to the manufacturers (Marconi) who, we understand, will preserve it,
and other valves and components have been
passed to the British Vintage Wireless
·society. Furthermore, there are two similar
transmitters, manufactured slightly later, at
Moorside Edge and Washford which for the
present continue to serve as st€\ndbys.
Geoffrey Sturge
Engineerir;tg Information Department
BBC, London W 1

FAILURE OF DISTRESS
SIGNALS AT SEA
I agree totally with Mr Wiseman's remarks in
June letters about salt spray on aerial insulators at sea. There have been times in rough
weather when I have been unable to operate
properly on 500kHz due to salt on the aerial
insulators - a nominally 1.8kW output
transmitter only putting out a few watts and
having difficulty in contacting a coast station
only a hundred or so miles away.
This effect has been aggravated by the
tendency of modern ship owners to fit high
power transmitters but shorter and less
efficient aerials. A few years ago a ship would
be fitted with a good Tor inverted-L aerial,
often extending the entire length of the ship
and as high as the masts would allow.
Nowadays we are lucky to have 80 feet of
wire around t t;re funnel. This is not very
efficient on h.f., let alone on 500kHz. The
larger aerials did not suffer so much from
insulator problems due to their higher radiation resistance and capacity. Cleaning insulators is only a temporary solution as an hour
or so later in heavy weather the problem
reappears. Even with new, clean insulators
the effects are similar, if not quite so bad.
It is certainly high time someone had a
close look into merchant marine aerials and
insulators and a means found whereby
shipowners could be pressed to fit better
aerial systems. As Mr Wiseman has stated, it
is not normally possible to go outside in a
force 9 or 10 gale and wash down the insulators with fresh water before a distress
message can be sent!
R. Philpot
Offenburg
West Germany

CAPACITAN CE M ETER
With regard to the capacitance meter
·described in the October issue, the error in
the indicated value of the capacitance, due to
measurement non-linearity, is basically not
usually more than about 3%. However, on the
lOOOpF range, 20% errors have occurred with .
some HEF4049 i.e. samples, together with
higher than normal sensitivity on this and

the 100pF range. This is caused by ringing
after the square wave edges on the wires to
the measuring terminals . The ringing is
excited by the fast edges of the square wave
produced by the i.e. and if the output impedance of the i.e. is low enough, the measured,
capacitor ·can charge and discharge during
the ring, as indicated in the second paragraph
on page 62 of the article. Since the ring is
capacitor size dependent, this gives rise to
the non-linearity. In practice, the effect is
only significant on the 100pF and 1000pF
ranges.
This error/excessive reading can be corrected fairly simply by increasing the output
resistance of the offending i.e. with a resistor
of about 100 ohms, fitted at the common i.e.
pins 2, 4 and 10 to which the lead to S 1
connects.
A second effect has occurred in circuits
with rather long wiring which can be noticed
by the CAL control not always working
smoothly such as perhaps only on the
10,000pF range. This was traced to parasitic.
oscillation which caused the square waves to
be produced in bursts and to be CAL setting
dependent. It ceases if a lk resistor is fitted
by the i.e. at pins 11 and 15 to which the lead
which goes to S2 connects.
The resistors have little effect upon calibration accuracy, once the present calibration
resistors have been readjusted and so are
worth fitting as standard practice.
K. Holford
Crawley
Sussex

PR OGRAMMABLE NOTES
FOR MU SICAL
INSTRUMENTS
Keyboard instruments have hitherto been
generally confined to the equal tempered
scale. This scale is an approximation to the
'true' or 'natural' scale in which each note
bears a simple mathematical relationship to
either the keynote (or tonic) or to the fifth
note (or dominant). Music played using an
instrument tuned to the true scale is more
harmonious than when played on an instrument tuned to equal temperament. Unfortunately, the true scale produces problems
when modulation is attempted, requiring
several different pitches for the same note
depending on the key in question. This produces problems in instrument design and
. playing problems due to the bewildering
array of keys present.
An alternative electronic solution must
. now be possible by using programmable tone
generators and recalculating the frequencies
'required for modulation into the new key,
thus allowing a standard keyboard layout to
be used. The major problem with this
approach comes from the need to inform the
machine of the required key as the piece of
music is being played. This could possibly be
solved by pre-programming the key
sequence of the piece of music and using a
pedal to initiate the key change.
I am sure there are many other problems
that will require attention •.but the end result
when all are solved would be a keyboard
instrument sounding smoother and more
harmonious than anything we have at present.
M. Robins
Bilton
Rugby

Hall-effect magnetic field ·detection
3

Simpl.e circuit for use in fields down to 1 0 ~ tesla
by D. Wedlake, University Coll ege, Cardiff

A HUNDRED years ago in November
1879, E. H. Hall, Fellow of the Jo h ns
Hopkins University in America , discovered the effect bearing his name. 1
Basicatly, it is the gener ation of a volt-.
age at right angles t o a cur rent in a
conductor or semiconduc to r when
placed in a magnetic field applied perpendicular to the current. The effect is
illustrated in Fig. 1.
The open-circuit Hall voltage is given
by:
V~=KlcBsin8
= K Ic B if 8 = 90°
where K is a constant at one particular
temperature, Ic is the control curren t, B
the magnetic flux density and e is the
angle between the magnetic flux direction and the plane of the Hall element.
Any non-symmetry in the H all effect
device will lead to a voltage offset in the
absence of any.magnetic field and it will
be necessary to cancel out this offset by
external circu itry . Adjust ment w ill ,
however, have to be carried out wit h
each change of temperature, since the
offset voltage varies copsiderably with
temperature.
Until recently, most equipment for
the measurement of magnetic f ield
strength has not been readily available
tothe amateur, probably owing to the
high cost of the sensors and 'rather
complex electronic circuitry. Nevertheless, the circuit shown in Fig. 2. shows
how relatively low-cost fer rit e Ha ll
effect devices, when driven by constant
current, can be used to b uild a simple
magnetic fluxmeter. The probes themse lves are Siemens Type SBV566 ,
obtainable from Electrovalue . Care
should be taken when mounting them
and it is probably best to fix t h em on to a
small piece of Veroboard and then to
make connexions to the copper strips.
The Hall probes are driven by a
constant-current r~gulato r , capable of
delivering up to 70mA, which is t h eir
maximum rating: a suitable regulator is
shown in Fig. 3. The Hall output voltage',
between terminals 3 and 4 is fed to a
differential-input 741 amplifier, wh ich
has a voltage gain of 10. It should be
noted that the Hall voltage leads and
control-current leads can be interchanged and that the d irection of th e
control current does not matter. This
means that when driven by a const ant
current damage to the p robes is unlikely.
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