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sehmanship ) provided thes e custonrer
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witlun 1 months
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With the Doram catalogue, even
the guaranterg is guaranteed.

Doramis an entirely new
way of buying electronic
components.

So, tosucceed, it's got
to have something going for
it, right?

We agree with you.

And where Doram scoresisin
the security it gives the amateur
buyer.

We'll give you peace of
mind three ways.

No-quibble guorantee.

Firstly, we guarantee to
replace any component which
arrives foulty. Absolutely free
of charge.

And secondly, our
guarantee is backed by the
biggest electronics distribution
Group in Britain.
7-day service.

Thirdly, we guarantes
you'llhave your components
within 7 days from our receipt
of your orders.

We're so confident of our
service thatif we can't supply

the partyou wantwithin 7 days
we'll give you animmediate
refund.

Soyou'll never geta
tedious wait.

You know just where you
stand with Doram.

Allbranded goods.

Allgoods supplied by
Doram are made by big-name
manufacturers. And they're
all to manufacturer’s specifi-
cations. They're the best money
can buy.

Infact, Doram gives the
amateur the sort of service enly
professionals have enjoyed
before.

Millions of components.
Allin all, we're bigenough

to offeryou stocks of millions of

components, on over 4,000
product lines.

Allyoudois buy the
Doram catalogue for 25p
[that's a yearly reference book
for the price of a pint of lager
and then take your pick fromit.

Use the coupon now.
Sendtoday for thefirst-ever
Doram catalogue. It can take
alot of worry out of amateur
components buying.

Andfor25p that's not
bad, isit¢

| ENCLOSE 25p* PLEASE
SEND ME THE NEW DORAM
CATALOGUE.

I Name.

l Address

Doram Electronics Limited,
PO Box TR8,

Wellington Road Industriol Estote,
Wellington Bridge, Leeds LS12 2UF.

*This will pe refunded on orders
of £5lless VAT or more received
by us before Morch 3ist, 1975.
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NEWS

THE CHANGING FACE
OF WATCHES

What was moving and isn‘t and also
wasn‘t moving but is now? Answer:
Digital Watches. No moving parts is
the answer to the first part, answer to
the second part is that new modeis
are appearing rapidly and things are
really moving on this front.

Bowmar of 471 High Street,
Weybridgz, Surrey, are of course well-
known for their calculators and as
makers of LED displays and have now
entered the top end of the digital
watch market with a model costing
about £200. Both the chip and
display are made by Bowmar in
Canada.

digest

The watch uses as a standard a
32768Hz crystal and is claimed to
be accurate to within a minute a
year. Using the push huttons, the
watch displays hours, minutes,
seconds and the date. A special
screen enables the display to be read
even in bright sunlight. Power is
derived from two mercury cells; when
these need replacing, the display
flashes four times a second. The
batteries will last about a year.

Shopertunities, the mail-order
company are now advertising a
liquid crystal watch for £67.95, the
lowest price we have yet seen, but
advertisements for several watches
using either liquid crystal or LED
readouts are now appearing.

Mike Fischer, one of our friends

UK 5 NOW ARIEL V

UK 5, Britain’s latest scientific
research satellite is now in its designed
550km orbit and the spacecraftis in
A1 condition and working perfectly.
Now that the £2.5 million satellite
is in orbit it will be known as Ariel V.
The all-British sateltite, which carries
both American and British experiments,
is to carry out the most comprehen-
sive investigataion yet initiated into
X-ray sources in deep space including

e —

such phenomena as ‘plack holes’ (see
tast month’s ETH).

ERNIE’'S SISTER IRENE’

The Central Bank of the Philippines
has just ordered a new premium bond
number selection equipment to be
named ‘|RENE’ — Indicating Random
Electronic Numbering Equipment — a
twist on the ipitials "/ERNIE* which
was the name given to the United
Kingdom machine.

Left: The Bowmur LED digital watch.
Above: The Liguid Crystal digital watch
available in kit form from Sintel.

from Sintel, 53a Aston Street, Oxford
dropped in to see us recently sporting
a digital watch with LC display which
had been built up from a kit that
they hope to market for about £65.
Anyone interested should contact
Sintel,

A combination calculator/watch
has just been introduced in the USA
by the US Fondiller Corp. of New
York. The unit is called the Caicron
and is a full scientific calculator. It
is a 40-function device including
Trig, Logs, exponential, square roots
etc. Time is shown on the digital
readout.

Nickel-cadmium batteries power
the unit for some 20,000 calculations.
The selling price in the United States
is reported to be as low as £200.

— | — —

‘IRENE’ is made up of a number
of complex modern electronic units
controlled by a small but powerful
computer. The Premium Bond
numibers are generated at random by
eledtronic circuits at high speed and
stored in the memory of the computer.
The carmputer ensures that numbers
which belong only to a previously
specified valid range are stored. These
are then recorded simultaneously on
two magnetic tape machines for
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security. The contract has gone to a

division of Plessey Telecommunications.

BRITISH TECHNOLOGY X4
SPACECRAFT 'MIRANDA’

The picture shows the launch of the
British Technology Spacecraft X4,
known as MIRANDA. Amaong the
experiments on board is an experi-
mental star sensor, designed and built
at the Royal Aircraft Establishment,
Farnborough, and using a specially
designed EME photomulitiplier tube
{type D118 NMA]}.

At present MIRANDA is ina
circular sun-synchronous orbit of
approximately 759 km and wil! pro-
vide a space piatform for the testing
of new types of sensors and attitude
contro! systems for future space
applications. [t is expected to have
a six months operational life before
going into eclipse.

SEMICONOUCTOR NEWS

It's some time since we heard of a
company entering the transistor field
but International Rectifier have done
just that. IR are of course the world’s
largest manufacturers of thyristors,
diodes and rectifiers but have now
faunched 12 discrete and 15 Darling-
ton power transistors.

Market research by IR of Hurst
Green, Oxted, Surrey indicated an
expected long term volume increase
for high voltage transistors.

A feature of the new range is the
use of glass passivation, narmally
assaciated with thyristors. This gives
better voltage ratings, long term
stability and improves production
yields, This technique effectively
provides ‘on-the-junction’ hermetic
sealing, preventing the ingress of
moisture and impurities,

The discrete transistors are rated
up to 700V VcBo, 7A Ic and the
Darlingtons 600V VcEeo, 20A I¢.

Typical apptications are for
switching for power conditioning,
electric mator speed control, car
electronic ignition systems and for
horizontal scanning circuits for c.r.t's.

Semicomps of Wembley, Middx
have availabie Signetics doubie-
diffused MOSFETS. This manufactur-
ing process, known as DMOS, ensures
that the devices have a better perform-
ance in the range 500MHz to 1GHz.
They feature low capacitance, high
power gain and ow noise.

The range includes both single and
dual-gate n-channel enhancement
maode devices, al! of which have built-
in gate protection.

General Instrument (UK} Ltd,
Cock Lane, High Wycombe, Bucks

M DMt T

LAUNCHING MIRANDA

Now Miranda is in orbit carrying new
sensors to give us information we will
need for future space experiments.

have introduced a new family of low-
cost plastic MOSFETS, which because
of their moulded packages represent
cost savings over metal can types.

initially there are four types:
MEM630, MEM631, MEM632 and
MEM712.

The MEMG630 is intended for use
in high frequency 1.f. amplifiers of
FM radios, the MEME631 for use in
VHF amplifiers such as TV tuners

Left: The Generat Instrument (UK) plastic
MOSFETs.

and i.f, amplifiers. The MEM632 is
for usg in h.f. and VHF mixers and its
high conversion gain makes it suited
for TV or VHF mixer applications.

The MEM712 is an n-channet MOS
transistor which has a low threshold
limit of 2.0V making possible direct
drive from TTL logic levels. The low
ON resistance, low feed through
capacitance and low cost make it
idea! for high speed analogue
switching.

Motorala, York House, Empire
Way, Wembley Middx, have announced
sweeping price cuts on all their CMOS
devices. These price cuts average about
25% and are the second to bz made
by Motorola within six months.

The same company have also
announced price cuts for their popular
MRF619 and MRF620 UHF power
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transistors. These devices designed for
25W and 35W operation use internai
matching {controllad Q) to raise the
base impedance, thereby increasing
the bandwidth and simplifying circuit
design.

Another price reduction is that of
Signetics CMOS devices. The 4001,
4002, 4011 and 4012 have been cut
substantially in price. Ten further
devices are going to be reduced in the
next few weeks.

Available from Walmore Eiectronics
of 11-15 Betterton Street, Drury Lane,
London WC2 is a device known as
a Byistor. This has been developed
by the Communications Transistor
Corporation {CTC) of America to
enable the best possible performance
to be obtained from silicon r.f.
power transistors without the risk of
thermal runaway.

Teg _RUIATOR
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The Byistor consists of a special
diode and resistor within a single
package. Use of the device ensures
that the bias current applied to an
r.f. transistor is automaticaily
adjusted to exactly the right value
whatever the operating temperature
ang the need for a power wasting
emitter resistor to stabilise d.c.
conditions is eliminated.

The Byistor depends on its thermal
characteristics being an accurate
inverse thermal match to the power
transistor. As the temperature of a
power transistor increases, the
collector current also increases
leading to runaway. The byistor
reduces the bias current applied as.the
temperature increases, maintaining
the collector current at a steady level.

To obtain the accurate match,
CTC manufacture the diode within

the bysitor using exactly the same
material, device geometry and
diffusion process used by the man-
ufacturer of silicon r.f. power
transistors. To improve the therma)
match stil! further, the internal
resistor is also made of silicon,

The byistor is intended for
mounting on the same heat-sink as
the power transistor and as close to
it as possible. As the temperature
increases, the silicon resistor increases
in value and the volitage across the
diode decreases, The diode acts as a
voitage source with an impedance of
0.3 ohms and the silicon resistor
contributes a further 0.7 ohms,
giving an apparent source impedance
of about 1 ohm,

for class AB operation about
350mA is applied to the injector
terminal from any convenient
voltage and the desired static
coliector current in the power
transistor is set by adjusting the
variable resistor. Increasing the
value of the variable increases the
VBE and also the collector current.

IBA TECHNICAL REVIEW
The series of engineering texts under
the title of ‘IBA Technical Review’,
published by the |BA, has been ex-
panded by the recent publication of
Volume 4 ‘Television Transmitting
Stations’ and Volume 5 ‘Independent
Local Radio! These fully illustrated
books are intended for professional
broadcasting engineers, for technical
and other educational centres and for
libraries. 1f you want to read one
tell your librarian that copies can be
obtained from: IBA Engineering
Information Service, Crawley Court,
Winchester, Hants SO21 20A.
Volume 4 describes recent designs
for high-power stations and for low-
power, all-solid-state local relays;
control systems for unattended
stations; aerials and aerial-combining
equipment; power supplies; station
buildings; and the planning and
control of construction programmes.
All articles are contributed
by engineers of I1BA’s station design
and construction department.
Volume 5 includes papers on the
engineering planning of ILR services;
design of MF and circularly-polarized
VHF sound transmitting stations;
control equipment; directional MF
aerial arrays; and the design and
operation of an |LR studio centre.

NEW HOPE FORB& WTV
Good news for fans of black and
white television. Tubes for their sets

wiil still be available because Edicron
timited (who have been importing
black and white TV picture tubes from
Czechoslovakia for some years) is
planning to increase its supplies. So
the news that manufacturers may be
stopping production does not mean
that black and white sets, many of
which are rented, will immediately
become obsolete.

WALKIE-TALKIE MESSAGE SENT
50,000 MILES

With an antenna fashioned from an
umbrelia, an engineer beamed a walkie-
talkie message more than 50,000 milzs
to demonstrate the dramatic potential
of space satellites for search-and-rescue
missions. The long-distance trans-
mission, originating from a walkie-
talkie with a typical range of only

five miles, showed that simple radio
gear and a collapsible antenna could
enahile persons in distress to summon
heip from any point on earth, using a
space sateilite.

The demanstration was given by
an American engineer using a five-watt
radio idenucal 1o the walkie-talkies
carried by law enforcement officials,
firemen and foresters. For the
demonstration, however, its trans-
mitter and receiver had been tuned to
the sateliite’s broadcasting frequencies.
Two other items where needed: a
special antenna, constructed on the
frame of a golfer’s umbrella, and the
services of a geostationary space
satellite orbiting at an altitude of
22,300 miles over the Amazon
River in Brazil.

In the demonstration, by means of
the ‘press-to-send’ key on the walkie:
talkie, a message in Morse code was
transmitted from NASA headquarters
in Washington DC to the ATS-3 geo-
stationary satellite, which then relayed
the signals to GE{USA)’s Radio-Optical
Observatory near Schenectady, New
York - a totai distance greater than
50,000 miles.

After receiving the message,
Observatory personnel transmitted
voice signals back through the
satellite to the engineer’s radio. This
showed that downed pilots, the
survivors of shipwrecks, and others in
need of help could readily receive a
voice reply from a search-and-rescue
station, ackrowledging the SOS and
providing rescue information.

A giobal search-and-rescue system
would require only six geostationary
satellites to cover all but the polar
regions. The satellites could be
monitored by three ground stations
using range measurements to locate

e e S e T S e R, (Continued on page 70.
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Enough books are
written about crime,
this one stopsit.

Outside it's a bouk. Inside it's an ingenious
ultrasonic burglar alarm from Heathkit. The G1)-39.

A complete kit that can be assembled inonly a few
enjoyable hours, with the help of a very easy to follow
instruction manual.

The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitonng
it. Any movement made by an intruder in the room will
then autormatically produce a change m the signal.

Which triggers off a lamp and. thirty seconds later,a
remote buzzer. that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.

For more details.and a bookful of uther ideas. just
post the coupon now for vour free Heathkit catalogue.

On.if voure in London or Gloucester, call in and see us.
The London Heathkit Centre is at 233 Tottenham Court
Road. The Gloucester showroom is next to our factory in
Bristol Road. /

Heath (Gloucester) Limited,
Dept.ETI 124, Bristo} Road.
Gloucester GL2 6EE.
Tel: (0452) 29151.

The GD-39
Ultrasonic Burglar Alarm

I__—_—————__——_

To: Heath (Gloucester) Limited, Dept ET1124, Gloucester
I GL2 6EE. Please send me a free Heathkit catalogue.

HEATHR T} ‘ Name
| Address__

- Postcode
emember easy terms are available with

[ = N(‘T"ﬁ
he Heathkit Monthly Budget Pian. m I
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WHEN WE USE OUR eyes to jook at
any scene, there are two features in
particular which the eyes convert into
signals to pass to the brain. These are
hue and brightness.

The hue is what we can describe as
the colour; the eye not only detects
this but also the degree of saturation
of the colour, how pure it is or how
mixed with white to make a pale
colour.

The brightness information is more
important, for it tells us more about
the shape of the object, and can
operate at lower light levels. All this

PICTURE TO S

IAN SINCLAIR TELLS HOW TODAY'S TV

information is received by the eye as
tight waves which come in diverging
paths from any object.

What happens to the light rays inside
the eye is of considerable interest, not
only to specialists in the eye but also

from the point of view of the
electronic engineer, since television
systems operate in ways which must
match the action of the eye.

in each case, there has to be an
imaging system — a lens, which makes
the diverging light rays from an object
converge to form an image. That image
must be formed on some sensitive

layer which can convert the light
intensity and hue into electrical signals
for transmission.

in the eye, this is done in the retina,
and the signals are transmitted along
countless nerves to the hrain.

in a television system, the job of
converting image to signal is done in
the camera tube, but we cannot have
countless channels: the information
must  eventually end up as one
electrical signal to be transmitted. It is
because of this last restriction that the
camera tube is so uniike the eye in
detail.

IGNAL

CAMERAS WORK

BREAKING UP THE SIGNAL

To transmit picture information in
any way other than as light, involves
splitting up the picture into pieces.
There is always more information than
we can cope with.

Even light is itseli not a continuous
wave but stops and starts irreguiarly in
groups called guanta, but these bits are
too smali for our purposes; we must
brezk up the picture into a number of
bits which we can handle.

The eye does this by having the
retinal surface made of sensitive fibres
the ‘rofds and cones’, so that the
number of rods and cones determines
the number of bits into which the
picture is broken. Each sensitive
portion has a ‘wire’ (the nerve) tinking
it to the brain, so that an irnage is
broken into bits, and the hue and
brightness information on eath bit is
taken to the brain at the same time,

As we said earlier, vve cannot have a
separate channel for each piece
of information, so we cannot
transmit all the bits of our

pitcture at the same time. The
only way in which we can transmit
all the pieces of a picture i1s by
transmitting them in sequence: this
is the process of scanning.

if the picture is scanned in sequence
at the transmitter and each piece of
information transmitted as it is
scanned, then a similar sequence at the

receiver should reconstruct the
picture. This is the heart of the
television system, and a television

transmitting tube must therefore be
able to convert an image into an
electrical signal and then to scan it so
that only one bit of information at a
time is transmitted.

PICTURE TUBE PROBLEMS

The early mechanical systems of
television carried out the scanning by
means of perforated wheels, but
totally electronic television camera
tubes have now been 2
with us for as long 5

A
=

as high definition television.

High definition means that the
picture is broken into a large number
of pieces, so that fairly fine detail can
be seen, not simply the outline of
shapes.

The development of such tubes has
occupied men of great inventiveness
and intellect and has resutted in the
remarkable achievements which we
take for granted today, but in every
case the operation of these tubes
involves a number of compromises in
order that the system as a whole can
work,

for example, the number of bits into
which the picture caen be broken,
which determines the resolution of the
picture, is affected by several parts of
the whole television system. The
normally favoured scanning system is
into lines, and the resolution of the
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picture is affected by the number of
lines. But we cannot simply decide to
have more lines so that we may have
more resolution. The scanning spot of
the receiver cathode ray tube may be
too large to show a number of closely
spaced lines as separate parts, as also
may the scanning spot of the
transmitting tube. In addition, the
greater number of iines means taking
up more channel width, so that we can
have fewer transmissions. Similar
conflicting factors affect every part of
a television system, so that the camera
tube must be tailored to fit the
remainder of the system, and be at
least of a comparable performance.

On the face of i1, we need only two
sections in a camera tube, one to
convert the image on the face of the
tube into an electrical signal, another
to scan the electrical signal and “‘read
out” the information on each picture
bit to the transmitter. This we find to
be insufficient.

The conversion of light image to
electricai signal is not an efficient
business, and the materials used
convert only a smal! fraction of the
energy of the light into electrical
energy — with different efficiencies at
different colours. What is more, the
signal coming out carries no colour
information. The result is that using
the electrical signal direct from the
conversion of light to electrical signal
gives us insufficient energy, so that
early television worked only under
lighting of ferocious power. For this
reason, all camera tubes incorporate
the idea of storage.

At each part of the picture, light
energy is converted into electrical
energy, but the electrical energy is
stored, and built up untii it is scanned
and removed. The electrical output is
not therefore that present during the
microsecond or so that the scan spent
on that part, but the amount built up
between scans, which is a very much
longer time, several thousand times
longer.

The use of this principle has resuited
in the high sensitivity obtainabie
today; but materials are still not
available to enable the scanned signal
to carry colour information, though
some ingenious recent tubes have
achieved colour coding inside the tube.
in most cases, the colour information
has to be gathered by having separate
tubes working on separate colours, and
we are fortunate that only three
‘primary’ colours, red, blue and green,
are needed to recreate any colour
found in nature, (and a large number
which are not). Since the colour
information does not involve any
difference in the camera tube {except
in the case of the specialised tubes
mentioned}, we need not mention it
further, but will look at the types of

poV: - W ‘ o LR AR &

The porrable version of the most advanced broavcast television camera, the Marcon; Mark V1.

The camera is dasigned to produce high quality piciures vihich can be inter-cut with pictures
from other studio cameras without degredation of picture quality. The Mark VIl Portable,
which can be connected to s Standard camerg control unit, cetains the features of automatic
alignment and colour balance, particularly important for poriable cameras which are subjected
to very rugged trestment.
Below: Shooting a demonstration of a dismond grinding wheel for the BBC's ‘Know How'
engineering series.
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PICTURE TO SIGNAL

tubes used in television camera work.

THE VIDICON

This tube is considerably smaller
than other types, and exists in 2a
number of types according to the
material used for light sensitivity.
Since the tube works in the same way,
we need not bother too much about
this at the moment, but the
differences are of importance (ater.

The conversion of ltight information
into electrical signal is performed by a
photoconductive  material, whose
electrical resistance changes with the
amount of light falling on it. Itis very
high {in the region of megohms) in the
dark, and low. when illuminated, the
amount of the resistance depending
directly on the light Jevel.

In the ‘‘traditional” vidicon, this
material is antimony trisulphide, in the
more modern type of vidicon, a form
of lead oxide is used. This material has
& dual role, since it acts also as the
means of storing the electrical
information. These substances will
polarise in an electric field, meaning
that if they are sandwiched between
conducting plates with a voltage across

them their molecules will charge so -

that one part is negative and the other
end positive. This is the familiar action
of a capacitor, and normally we use
insulators for this job; there is no
reason for not using conductors except
that they would lose the charge too

quickly. If we use poor conductors,
then the charge will be lost onty slowly,
and as it turns out, this is ideal for our
purpose,

Imagine then, a glass piate which has
been treated with stannous chioride at
a high temperature. This treatment
makes the glass a conductor along the
treated surface, so that it transmits
light and can have an electrical contact
made to it. On the conducting side
there is now deposited a thin film of
photoconductor, antimony trisulphide
or lead oxide {Fig. 1}.

Suppose now that we make contact
with the photoconductor, and connect
the glass to a positive voltage of about
40 V. With no light falling on the glass,
the photoconductor does not conduct,
so that the glass side remains at 40V
and the other side remains at zero
volts. If some light now shines on this
sandwich, the photosensitive material
conducts, and some of the 40V
present on the glass appears on the
other side. How much? It depends on
the resistance of the connection we
have made, which can be kept constant,
and on the level of light. What is more,
the material will act as a capacitor, and
the voliage will build up with time,
giving us the storage which we need.
The whole assembly acts as a capacitor
shunted by a resistor whose value
denends nn the liaht intensity.

This model LDH 20 cofour TV camera from Phitips is equipped with three + 25 mm
plumbicon tubes — adaptors enable it to be used with vidicons if reqiired.
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SCANNING

Reading the information from this
sandwich is done by 2 scanning
electron beam. The beam must have a
very small spot size, since this directly
affects the resolution. Fortunately this
is not difficult to achieve, but some
care has to be taken that the beam
current is not cut down too much to
achieve a small spot, otherwise the
signal out will be very smail, and the
signal-to-noise ratio wiil be poor.

The beam has then to be made to
scan so that it arrives at the sandwich
structure, the target just described, at
right angles to the surface and scan
across and down in the familiar TV
pattern. This task is made easier by the
small size of the vidicon; it is always
easier to achieve precise scanning of a
small area than of a large area. As it
scans the target, hitting the surface of
the photosensitive material, it acts as a
high-resistance contact connecting the
target surface with the electron-gun
cathode wherever it touches. As it
does so, any voltage built up on the
surface of the target at that point is
discharged, as would be a capacitor.

This action does not depend on the
resistance of the material; it is the
action of a capacitor, and it causes an
equal amount of current to flow in the
contact to the glass {Fig 2). The
amount of current is that needed to
charge the target up again to its
original leve! {zero volts on.the gun
side, 10 V on the glass side), and is
proportional to the amount of charge,
which in turn is proportional to the
amount of light which discharged the
target between scans. The current
which flows to the glass contact in this
way is the signal current, and it can be
amplified in the usual way.

THE COMPLETE ACTION

Consider now the compiete cycle of
action at any piece of the target while
a scan is being televised. An image of
some scene is focused on to the glass
side of the target, so that some areas
are brightly tit, and others are darker.
Imagine one portion, neither {ully it
nor totally dark. On the glass side of
the photoconductor, the voitaye is
maintained at +40 V by the power
supply. Assuming that the scan has
just passed, the action of the
photoconductor is to ailow the voltage
on the electron gun side to rise
towards 40 V.

The rate of rise depends on the
capacitance between the two sides of
the photoconductor, which is fixed by
the type of material and the thickness
of the layer, factors which remain
constant after manufacture, and also
on the resistance, which depends on
the light level.

The portion which we are looking at
is therefore rising in voltage at a rate
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which depends on the light level. If
there were no scan, it would continue
to rise (though not at a constant rate)
untit it reached +40 V. Because of the
scan, however, it rises only part of the
way when the beam scans across, the
capacitance is discharged down to zero
volts, the current flows in the giass
contact, and the action of that part of
the target starts again.

The vidicon relies so heavily on the
properties of the material and for its
target that it is not surprising that the
choice of material is very critical to its
operation, When antimony trisulphide
is used, the main problem is “vidicon
lag”*, which is a problem of storage,
causing a changing picture to appear
smeared, as if the previous image were
not wiped clear before the naxt one
appeared. This is, in fact, exactly what
is bhappening, and it is most
troublesome when the vidicon is
operated at low light levels with
moving subjects.

This problem became acute with the
advent of colour television. The
cameras used had three vidicons, one
for each colour, and each individual
vidicon thus dea!t with less than at the
total light.

As a result, development of lead
oxide surfaces was speeded-up, and
this work, due to Philips, has resulted
in much improved vidicon behaviour.
Nowadays the lead oxide type of
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LAYER™ &0s.

GLASS

Feag. 1. Magnified cross-secrion of Vidicon
target,

TARGET

vidicon is used almost in all colour
cameras.

Work on vidicon target materials is
not complete, and the most promising
recent reports have been on silicon
photediode arrays. A sheet of dots of
silicon, each a miniature photodiode,
forms the target for this type of
vidicon, The construction follows the
familiar methods used for integrated
circuit construction, and  the
advantages spring from the greater
control over the process, and from the
fact that each miniature diode is
isolated from its neighbours rather
than being part of a sheet of material.
So far, the difficulty has been that of
creating a sufficiently large target
surface free from defects, since one
faulty diode can be detected as a spot
in the final picture,

IMAGE ORTHICONS

Despite the large number of lead
oxide vidicons in wuse in colour
cameras, the image orthicon is still the
most used camera tube world-wide.

Ry
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The principles of the image orthicon
are totally different from those of the
vidicon; it is a tube which has “grown
up”’ with television itself, as it can
trace its ancestry back to the earllest
types of camera tube.

The image orthicon can be divided,
for the sake of understanding its
action, into three distinct parts. These
are the image section, (Fig. 5), where
the light image is turned into an
electrical signal, the target section (Fig
6), where the electrica! signal is stored
in the form of charge, and the
scanning section, where the charge
signal is scanned and the information
extracted from it and amplified within
the tube,

THE IMAGE SECTION

This part of the tube consists of a
thin film of photo-emissive materia!
deposited on a glass plate. The film is
made from a complex mixture of
materials, the metal caesium and the
semiconductor antimony being the
most prominent. When light shines on

it
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Fig. 2. Action of rarget. The

equivalent circuit isof a set of v /\/\/\/

capacitors with variable re-
sistors (controlled by lighr
intensity) in paratlel, The heam ()
scanning action is to earth one
stde of each cepaciror in rurn
and then disconnect. As each
capacitor is scanned, its
beam-side plate is clamped to
2ero volts. The volrage will
rise as rhe capacitor dis-
charges through the resistor in f6)
paraltel. The amount of the
rise achieved in one scan time:
depends on the value of the

resistor, (a) Typical voltage ﬂ
waveform for light and dark
aress. (b) Current flowing in
CoOmmon circust as capacirors
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are discharged. (c) 8rightness
pattern an the tube face, {c)
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Fig. 3. Complete vidicon assemizly, The target mesh exists to acr as an anode for vlectrons

which do not fand on the target,
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Fig. 4. Scanning Meflecrion coil cross-section.

The coil assembly fits aver most of the
fength of the vidicon,
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PICTURE TO SIGNAL

current, an accelerating voltage must
be used, and this must be in the region
of 1000 V. By using efectrodes of
carefully designed shape, the electrons
leaving the photocathode, {as the film

such a material (which must be formed
and kept in a vacuum), electrons are
released, and the current which can be
drawn from the surface depends on
the intensity of the light. To draw this
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Fig. 5. Image section of tmage
Orthicon. The photocathode
releases electrons in numbers which
depend on the light lever, and the
electrons are accelerated by the G6
and target cup towards the target,

TARGET
cue

TARGET !
MESH ¢

Fig. 6. The target

assembly. The target is 1
of glass, the target ‘v]
mesh of copper spaced ‘
about 0.001" in front U
of the glass. j
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Fig. 7. Secondary emission. {a) At low
accelerating voltages, the electrons stick

to

the surface o reflect. (b) At highe:

accelerating voltages, more electrons come
off the surface than reach it, so that an
insulstor surface becomes steadily more
positive as the electrons hit it. It cannot
bhecome any more positive than the most
positive efectrode arur it (c) A very high
accelerating voltages, electrons penetrate
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deeply that there is no return, and an

insulator becomes steaddy negotive,
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Fig. 8. Scanning Section of Image
Orthicon. The electron gun is inside the
dynode assembly, and projects a beam
towards the target. The beam is focused
and scanned by the coi!f assembly. The
viectrodes, particularly the field mesh,
are arranged so that the beam approaches
the target at a low speed and at right
angles to the ramet surface, The return
beam hits the G surface, which is also the
first dynode, releasing large numbers of
electrons, wench are then multiplied in
turn by the remaining dynodes. The fina!
signal is obtained from the anodc
connection.
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Fig. 9. Dynode
assembly. The
dynode consists
of fine metal
vanes and mesh
couated with che
metal Caesium,
which is @ good
secondary
emitter.
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of photoemissive material is known}
can be made to keep the relative
positions which they had as they left.
In this way, an ‘imags’ of electrons
exists at any plane parallel to the
photocathode, and electrons {anding
on any surface on such a plane should
recreate an image in the form of
electric charge, since each electron is a
unit of electric charge.

THE TARGET SECTION

The target of the image orthicon isa
thin film of glass which is slightly
conducting. This is no ordinary giass,
but a material which is able 10 conduct
by fiow of electrons through it, and it
is made as a very thin film, less than a
thousandth of an inch thick.

Two properties of this material are
used. One is the now-familiar idea of
charge storage, using the glass as one
plate of a capacitor to store charge,
the other plate being the target. mesh.
The second property is ‘secondary
emission’, a property of all substances
but little known outside this field ot
electronics. .

When a surface is hit by electrons,
the way in which it is affected depends
on the speed oi the electrons, Very
stow electrons, accelerated by only a
few volts, simply remain on the
surface or bounce off. The electrons
which remain cause the surface to be
charged negatively, unless there is a
conducting path to discharge it. When
faster electrons are used, accelerated
perhaps by several hundred volits, the
energy ot the electrons can cause the
target material to release some of its
own electrons. For each electron
that surfaces, there may be more than
onereleased, so that the surface, if it is
an insulator, charges positively, as it is
losing negative electrons.

The voltage which exists between the
photocathode and the target is enough
to ensure that this condition exists, so
that the electrons striking the target
from the photocathode ieave more
than their fair share of charge behind
them. If the electrons from the
photocathode have retained their
relative positions so as to form an
image, they will leave an image of
charged areas on the target after the
secondary emission process has taken
place. The formation of a true charge
image can take place only if no
electrons return to the target; as the
target is positiveiy charged by the
secondary emission process, this is
tikely to happen unless there is 8 more
positive surface to attract the
electrons. This, however, must be able
to distinguish the secondary emitted
electrons which must be trapped from
the electrons from the photocathode,
which must be allowed to pass through
with as little impediment as possible.
This rather difficult task is performed
by a metal mesh of very fine texture
{750 lines per inch in each direction)



which is spaced close to the target on
the photocathode side and which also
acts as a capacitor plate. The rapidly
moving electrons  from  the
photocathode pass through the holes
in the mesh, though a rather large
fraction (about 40 per cent) s
intercepted. The mesh is held at about
2 V positive, and the stow-moving
secondary electrons are readily
trapped.

This established the charge image on
the target, it only remains to scan it
and take the signa! out.

THE SCANNING SECTION

One of the peculiar advantages of the
image orthicon, over earlier tubes, is
that the target is scanned from the
opposite side from the photocathode,
so that there is some degree of
isolation between the photocathode
imaging magnetic fields and the
scanning fields. This is possible
because the target fs made of a glass
which conducts slightly through the
thickness of the film, but very little
across the surface. Because of this, the
positive charge which appears on the
photocathode side appears also on the
scanning side of the target. The
resistance of the glass is so high though
that we cannot make use of a beam
current to the target to form a signal.

Instead, the beam which scans across
the target from the electron gun is
made to strike the target at such a low
speed that the main part of the beam
returns down the tube to the gun.
How much of the beam will return
depends on the conditions at the
target. |f the beam is scanning over a
positive portion of the target, the
electrans of the beam will land on the
positive target unti! the surface is
discharged. If the beam is scanning
over a more negative portion of the
target, most of the beam will return, as
there is much less charge to replace.
The return beam therefore carries the
charge information, being dense where
the beam has scanned a more negative
target area (low light leve! at the
photocathode) and thin where the
beam has scanned 8 more positive area
{high light leve! at the photocathode}.
Unfortunately, because the spot size
of the beam must be smal!{, the beam
current is very low, and amplification
of such a small signal would be
difficult and would give signals of very
poar signal-to-naise level,

The solution is to amplify the beam
current variations noiselessly within
the tube itself.

On the way back to. the gun, the
returmn beam strikes a surface called the
first dynode; a surface of metal at a
high voltage {about 500 V) and coated
with a material which is a good
secondary emitter. Four or five
secondary electrons are released, for
each electron of the return beam
landing on the first dynode. This

represents an amplification of the
beam signal four or five times.

This does not finish the process,
though, for the secondary electrons
can be accelerated in turn to a second
dynode so that each one releases
another four or five, and the process
may be continued to five dynodes
before the final ‘anode at which the
total current of the amplified beam
signal is available. Because no other
electrons are involved, this process of
multiplication, as it is called, adds
practically no noise to the signal, and
enables a usable signal output to be
obtained from a beam signal too smail
to be used at the light levels now
common. Each dynode must, of
course, be run at a voltage rather
higher (several hundred voits} than the
previous one to ensure that the
electrons released from one dynode
are attracted to the next.

OVERALL ACTION

The overall action is as follows;
assume an Image of half light, haif
dark across one line. The image on the
photocathode causes electrons to be
emitted — in large numbers on the
bright side, very few on the dark side.
These electrons are accelerated,
without changing positions, 1o the
target. The eiectrons from the bright
side of the photocathode cause the
target to have a voltage of several volts
positive (relative to the gun cathode}
and the electrons, few in number,
from the dark side leave the target at
its natural voitage close to the voltage
of the gun cathode. Because of the
conductivity of the cathode, the
voltages appear also on the other side
of the target. On this other side, the
efectron gun scans with a fine-spot
beam across the target. As the beam
scans across the haif which is positive,
{corresponding to the bright side of
the photocathode}, the heam lands,
and very little of the beam returns. On
the other half of the scan, where the
target is at low voltage (corresponding
to the dark portion of the
photocathode), the beam is aimost
totally reflected. The return beam,
whose current depends on the state of
the target, has Its fluctuations
amplified by the dynodes. Finally the
signal emerges as a current signal at the
final anode. Note that the action of
scanning has left the target on the
scanning side at a uniform voltage, and
the time between the scans is available
for charging up the target again, so
giving the storage action reqired.

PROBLEMS AND DEVELOPMENTS

The target action has proved to be
the greatest headache in image
orthicon design andg used for the
conductivity of the target is most
critical, s

If the conductivity is low, then the
scanning beam wiil be unable to wipe
off the signal from the photocathode

side, and the target will be ‘sticky’,
meaning that a scene will remain,
giving an output signal after the tube
has been pointed at another scene or
capped up; this, of course, makes the
tube useless for scenes having
movement,

if the conductivity is too high, the
charges may move sideways on the
target and so cancel each other out,
giving a low signal output.

Before the invention of the
electronically conducting target, due
mainly to Peter Banks of E.E.V,,
problems of this sort were endemic,
and it was accepted that the life of an
image orthicon would be a short one
due to target deterioration.

The new types of target have
changed this dramatically, and
excellent working is achieved provided
that the target is run at the correct
temperature —since its conductivity
varies with temperature. Cameras for
image  orthicons  have  always
incorporated thermostatically
controlled heaters and blowers to keep
the target of the tube at a constant
temperature.

The main development of recent
years concerns the use made of the
beam. It is rather iliogical that the

" return beam should be most dense in

the part of the target corresponding to
low light, for a large return beam
density means greater noise in the
signal just where the signal is small and
can least afford greater noise. The
image isocon is a development of the
image orthicon, which makes use of
the different type of reflections of
electrons zt the target to separate the
signal-carrying electrons from the
remainder which make up the steady
beam current. This gives an enormous
increase  in  signal-to-noise  ratio,
enough to enable the isocon to be used
in applications where the light level is
too low for normal vision. Such tubes
are even more of a precision job than
the image orthicon, and so are not in
ouantity  production, but have
undoubted applications.

SUMMING UP

The camera tubes used for television
purposes are remarkable achievements
in electron beam technology, and at
the moment there seems nothing likely
to replace them from the “‘solid-state”
stable. The scanning operation is the
most difficult to replace, an operation
which is comparatively simple to carry
out on an electron beam presents most
formidable difficulties in a solid array;
the problem is not impossible, and has
been solved after a fashion for low
definition pictures, but its extension
to the high-definition picture to which
we are accustomed is fraught with
difficulty. !t seems likely that we shall
be living with the vidicon and its larger
cousin, the image orthicon, for a fong
time to come.
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M2 o g;;sa m: 6z 00 doge 018 AS SEEN :gg: ggg gg &gtv!vnlté"l?' - E}g-gg
il ae , one o0 w0y gn ON BBC-1 Fane Pop 100 watt 18". . . £22.50
nas yZt 2 M112¢ * he%) ve
BAYI! 095 048! 008 m0aL 032 eles 007 & BBC-2 Fane C'%5°°"d° 12A orB. 8 or £29.00
BAY?E 0.8 04200 00T 43001 008 830344 008 ohm . /
h RE* :ane grescengo lg g or lg ol':m ggg'gg
ane Crescendo o o .
flnuumu POWER ZINCA DIONES tp Fane 8875'? |3 3ed d/l:: roll/; g or lr.":
Mw:ﬂ 2.32¢41 129 2aen n2YPYCIINSTUDTYPS 300 ohm £ 3.85
T tt3 3210 asch DZ¥31 C43 51O TYPL 390 gbﬂedsol'r g; g’c. fosl'/s B ohm E g‘gg
— e —— ocodmans or 15 ohm. . B
mrmsTans te | orioostmes ip Goodmans 108 8 or 15 anm £ 5.30
SO PV JAMP TO 6 CABE 026 wLics wMit9a5  0.30 Goodmans 127 8 or 15 ohm . £12.99
100 IV JAME 70.66 CASE 026 Tyee MiIC348 Qe Goodmans 12P-D. 8 or 15 ohm £16.75
300 1 A374F TD €K CASF 0 IO MILOIOAIS L8 328 Goodmans 12P-G. 8 or 15 onm L15.75
200 PV Jat4P 1086 CASE O 40 L3205 MICI62 Q18 L
600 PIV JaMP T0.86 CASE 1 80 MICBIIOIS  MICI093 080 Goodmans Audiom 100, 8 or 15
800 PV JAMP 10 86 CASE 0 60 MICBI1018  MiCI097 QnD ohm . £12,00
- i i googmans ﬂxlen! 140001 Bsohn} 5 £ 7.25
> oodmans Axlom or
THY. TRIGGEA & CONTADL MODULE | 1C 014 e A ohm . . . . . . £17.15
V7204 11y STUO TVPE 000 S S ! 1043708 £3 ® Genuine Bsilicon transistor circuit, Goodmans Twinaxiom 8 8 or 15 2
e e— ’ does not need a transistor radio A Ot e W o
r;g‘: ttga;;sr’o;»m 1Oy PUY Bavips 25, 1t amu J0v 15 ampn to operate. X mlan.:, :-. naxiom or £ 9.00
- L4 . . . - - - - o
SL00E N, S — ® Incorporates unique varicap tuning KefT27 . . . . . . . L8525
PAPST TAPE MATOR 220. Lo0: €250 52 260 ¥4 TING for extra stability. ﬁ:; 'é';tlio Bl I el e - E g-gg
AMPLIFIER 5 500 m s Cc 2 MC z)\x*"'uqanm‘ te @ Search head fitted with Faraday KetB200. . . . . . " £ 800
PARBSTADLE RELAY LATCHING £ 64 D04 CO €O TACTS D 88p 9?;000 to eliminate capacitive ﬁg; glN3s9 N - D 5 El%.gg
,,,,, v, f R R 4
RELAY REYSWITCH T4y 1 POLE 2 WAY hEss b B0#ED O 8% \ Kef DN12 . . . . E as50
B O = ® Loudspeaker or carphone operstion Ke! ON13 £ 2.75
nlt‘u’ll‘c "'“"""‘,"i""fi‘ﬁ"o" 4\2/&70 2.397% . (both supplicd) g.}cch:a%ﬁ‘gnpc?fx 2: d/l: I'O"/S E gfg
. - e o ; uper tweeter 5
TELEFMONE DIALS NRANG NEW €1 EACH 77 FREE - ® E.ﬂlﬂll‘l s best selling metal locator Wharfedale Super 10RS/00 8
ELECTRGIYTIC 5 1F 200 9p Z5uf 50. 8p LLF 1C, 4y it i ohm . £ 9.80
0% CA% TYPE I8 32 32F 460w CAN TYPE 35¢ ® Kit can be built in two hours Fana 701 twln ribbon horn. . £23.00
= —————ae-w i : Baker Majar Module each £10.75
CAPACHIORS O B4 1F 40Dy N 125u5 10¢ 70 100G S0 Bg gs;ng on:y soldering iron, screw- Fane Mode Dne . * ' 8:1':"! C 9'_90
> river, pliers and side-cutters. Goodmans DIN 20 4 ohm . each £ 9.75
JET'S SUPER BARGAlN PACKS ® Excellent sensitivity and stability. ng:me §tﬁ§g o e pa:' E%%'gg
® Kit absolutely complete including Helmo XCK80 . . . . Pair £39:95
wo  Ony Cxntota e drilled, tinned, fibreglass p.c. &a,l;::g s el ' o emeh Egi.so
o i it e . . cach X
SV ) Pre anms ek pu Cormesiicn des ass bqand with components Stng Peorless 3-25 (3 sp system) eagh 215.88
42 3Tenvames AT 118 new and Motk 085 printed on. R
42, 3tanstems 51D nau et e o8s . ichard Allan Twinkit . . cach £ 8.25
I A N7 e e Tl a8 ® Complete after sales service. Ricrard Allan Tripie 8 . . each £13.00
38 820nm csoddae 20 hat trpe 78 s0 ass ® Weighs only 220z; handle knocks Richard Allan Tripte . .each £18.50
I6 760000 Moo new 203 Fraskat oss down to 17" for transport. Richara Allan Super Triple. each £21.50
UIN 380w conile ied cousy s s 3po Wnagedal'e lélnlon 2 gla ot pa:r 1:19.25
e ML et O pw assed arfedale Glendale t . palr £34.50
3% 0 E::m: R I 2 EEE daiv i ”I“dd' envelope Wharfedale Dovedale 3 kit . palr £52.50
é:é 5§ 031:.:(:"2,:” pR— 038 o PRICES INCLUDE VAT.
14 ; :u:hﬂam‘ 1A M st wiksey -. omp cte i » -. » .
315 Twmnushe 30w i azs With pre. Bt £9 80 Cabinets for Hi-Fi and PA., wadding,
110 10Gmecnee ot mmote 5 ot 0.3 search Coil vynair et¢. Send stamp for free
318 12 Stummten rorndbe ios ass Plus 78p XAT booklet="Choosing a Speaker*’,
1Rk tots e kiee . L », .
370 7 Sriomeiris 20e ekt ee ewr s REohene o LSS ples FREE with orders over £7-HiFi Loud-
T g e 28 speaker enclosures book.
JIt 1 Conponert toa At 3C10? OB 0P ert 038 Bu D toated All units gtaranteed new snd perfact.
J28  206eew 07 f.bker e 4 D2, 20fee .88 ilt, teste
M :g ;:ﬂ.a ':";'L:":‘.;nm'"‘w g:? Gu"a - Prompt despatch
‘,'g., zo?;‘;‘,,'.,,..w,..., A :ﬂ:i o Plus £1.10 V s Carriage and insurance: Speakers 38p
¥ » 24X - + N
330 2Bews & G ham posh smtrehes N e Plus 45p Pa.P each, Kits 76p each (£1.50 pair)

Tweeters snd crossovers 20p each.
Wost? vOu glasse 200 0P DOSt 3 pats plus rmer 10p o0 jecx¢

312 420 J21 Fach gaces Mchds WA 1 g:r‘:éb C:\I;.'(ij%a‘foRrh:gjsgl 68.19‘:5 WH.MSLOW AUD lo

PLEASE ADD 10y POST K FAGK WHERZ NDI STATZD built, both includec Air Mail. Dept E

) MINIKITS ELECTRONICS, Swan Works, Bank 3qunro. Wilmslow,
Cheshire SK8 IHF.

J. E. T. ELECTRONICS @3diLangleyDrive, Wanstead, Tel, Wikmalow 29599

LONDON E
e {Discount Hi-Fi, PA and Radio at 10,

904 VALY ADAD, ADMEDRR, ESSEX AMT J0A (Mail order only) Swan Street, Wilmslow).
TELL PHON (- ROMEDRD 61 435
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We thought the fantastic offer with 7 segment LED displays would be popular, But the response was shattering.
QOur apologies to those of you who didn’t get the devices as quickly as you, or we, would have liked - but we were
sitghtly overwhelmed. Anyway, we have still got devices available, so if you want some DL704, 6 for £3.26inc. VAT & pp

- please send the coupon from September ETL, Otherwise, they will cost you £5.00 for five, After all, special offers
have to be special - nonetheless, this is stiil terrific vaiue,

Don’t forget we do things like TTL, PLL, TOKO coils and fiiters, lots of linears, And don't forget we know more
atbiout using our devices than any other enthusiast orientated supplier. Try us, and see.

First step is to get our catalogue — 25p, refundable with £5 worth of goods. Here's a very brief selection:

NESGO0/1/2B £3.19  ICLBO38BCC  £3.10 L M38BIN £1.85 TOKOQOEFS603 Tuner £8.40 CFS10,7 txim FM4) 40p
NESSSA £2.78 CA3089E £1.90 MC1310P £2.80 CFT AM ceramic filters 45p

NESE6V £255 CA3123€E £1.40 CT7001 £10.00 MFH mechanical fitters £1.35

NESE7V £2.75 LM380 £1.00 TiP3055/2955 pair £1.50 7447 £1.45 7490 65p

VAT EXTRA POST AND PACKING 15p ACCESS WELCOME
All goods are brand new marked and tested, and available in quantity. Manufacturer enquiries welcome.

37 HIGH STREET, BRENTWOOD, ESSEX CM14 4RH
Tel: (0277) 216029 Telex: 995194

o
qmblt SAE All enquiries please
INTERNATIONAL

COMPLETELY ELECTRONIC
NO MOVING PARTS
. '\‘\\
N
GHANTICLEER )
v

REAOQ: TIME & ALARM
ELECTRONIC ‘BEEP" ALARM TONE
TEN MINUTE "‘SNOOZE* FEATURE
BRIGHT, ELEAR DISPLAY

NO MOVING PARTS

EXECUTIVE STYLING

SOLIO STATE RELIABILITY

Digital clock

The heart of the CHANTICLEER is a tiny electronic

| - all /ii
-y
/ il /h i ‘

* % % ¥ K N *x

Alarm

Has a.m. or p.m. setting with alarm on/off indicator. A

package containing thousands of tranmsistors which divide
the 50 cycles/second mains frequency into precise time
units. The clock “movement” in fact has no moving parts
to wear out or tick or tock or hum or click.

RECOMMENDED + VAT,
PRICE I i 5

ELECTRONICS TODAY INTERNATIONAL—~DECEMBER 1974

gentle electronic ‘beep’ tone with special snooze feature
that resets the alarm for ten-minute intervals. The snooze
is activated by simply tilting the clock forward and then
releasing. Upon cancelling, the alarm can be immediately
reset for the same time next day.

BYWOQD ELECTRONICS,
v 181 Ebberns Road,
Hemel Hempstead,

Herts, HP3 9RD.
Tel: 0442-62757
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TACHO TIMING LIGHT

Extended circuitry allows timing check over

full speed range.

Our September issue described a pro-

ject for a single timing light with a
xenon flash lamp. Now we describe
a more advanced instrument which
will facilitate updating of the carlier
design, This instrument incorporates
a calibrated delay which gives & meter
indication of the exact advance of the
ignition in degrees -~ at any engine
speed, |t has a built-in tachometer so
a serious enthusiast could check the
complete distributor advance curve.

The use of such an instrument will
allow checks on the cotrect operation
of the distributor particularly weith
respecl to mechanical and wvacuum
advance with increasing RPM.

CONSTRUCTION

The layout and construction of the
timing iight will vary cdepending on the
housing.

We purchased a cheap torch which
takes four HP2 batteries.,

Our ifsyout and method of
construction can be seen from the
illustration but this can readily be
varied to suit the housing used.

Most of the electronic components
are mounted on a printed circuit board
which can be assembled with the aid
of the circuit diagram and the
component overlay, Fig. 2. Check the
polarity of diodes, capacitors and
transistors etc before soldering. All
external wiring 10 the PC board is
numbered and interconnections from
the PC board to external components
should be made with the aid of the
circuit diagtam, note that C4 s
mounted on the back of the meter and
C12 on the rear of the reftector,

The inverter poveer transistors shouid
be mounted on, but insulated from, a

Assemblv of the unit mav be seen from this photograph.

18
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heatsink made from aluminium sheet
of at least 40 square centimetres area.

If the unit wiil not osciilate, {you
will hear a 2 kHz whistle when it is
oscillating) try teversing the feedback
winding.

The secondury voltage is around 350
volts and care should therefore be
taken to insert insulation as specified
in Table 1, between the primary and
secondary windings in the transformer,
and to keep the windings separate on
the matrix board.

The reftector of the torch may be
modified to house the flash tamp in
the following manner.

Remove the existing socket, using a
pair of pliers or cutters, and file the

WARNING

On some cars the fan blades
rotate close to or at a muitiple
of the crankshaft speed. When
strobed by the timing light, the
fan may appear to be stationary
or rotating slowly,

This is common to 2all strobe
light timers and failure to
remember this can result in
serious personal injury, or a
wrecked timing light.

ALWAYS — keep well clear of
the fan, or remove the fan belt
whilst timing the engine.

ELECTRONICS TODAY INTERNATIONAL--DECEMBER 1974



opening until it is large enough to
accept the flash lamp with about one
millimetre clearance all round. Insert
the lamp from the front and use
modelling clay at the rear of the
reflector 10 hold the lamp and seal the
opening. Then pour quickdry epoxy
cement into the reflector until there is
sufficient around the base of the tube
to secure it in place. Be careful not to
get epoxy elsewhere on the reflector.
When dry, remove the clay and use
more epoxy to fill any recesses in the
rear.

if and when the tube is to be
replaced a hot soldering iron may be
used to destroy the epoxy thus
permitting removal.

The discharge capacitor C12 should
be mounted on the rear of the flash-
tube/reflector assembly as shown in
the photograph.

The pick-up coit is wound on a
toroidal ferrite core, as shown in the
photograph, using screened audio
cable as follows. Remove about 0.8
metres of the inner cable from its
shield and wind 20 turns of this
around the ferrite core. Then solder
the end of the inner conductor to the
screen thus creating a complete loop.

The coil should also be shietded to
prevent the magnetic field around
nearby spark-plugs (other than number
one plug) from triggering the timing
light. To do this we cut strips of
aluminium foil about 10mm wide and
sandwiched them between two layers
of 12mm wide cellulosetape to
produce a continuous strip of
insulated foil 1 metre long. A length of
wire should be connected to one end
so that the strip may be connected to
the screen of the coaxial cable. The foil
is wrapped around the coil, in a similar
manner to the coax, except that the
ends of the foil must not touch.
Should the ends touch, a shorted turn
would be created which would prevent
the transducer from operating at all.
The coil should be completely covered
and will appear as shown in the
photograph.

CALIBRATION

Two different methods may be used
to calibrate the timing light.  In
method A, the preferred method, you
will need an oscilloscope with a
triggered and calibrated time base, and
an accurate tacho. In method B you
will have to prevail on the local garage
to allow you to calibrate your unit
against their accurate (?) unit.

Method A.

1. Connect the unit to the engine
with the transducer over number 1
spark ‘ead.

2. Switch the timing light to "tacho”
mode.

3. Start the engine and adjust the
sensitivity control to the minimum
setting that allows the meter to
move smoothly as engine revs are
increased.

4. With the CRO monitor between
the common line and the collector
of Q4, the volitage shouid swing
from zero to 19 volts and back to
zero each time the number one
plug fires.

5. Adjust RV2 such that the pulse
width at Q4 oollector is 1.67
milliseconds.

6. Remove the CRO leads and set the
engine revs to 3000 with the aid of
the accurate tachometer.

7. Adjust RV4 such that the meter
reads 3000 RPM. This completes
the calibration.

Method B.

1. Connect both your timing unit and
the garage unit to the car,

2. Switch the unit to “timing’’ mode.

3. Start the engine and set the RPM
to 3000.

5. Now using your own unit adjust

the sensitivity contro! as in step 3

method A.

Adjust RV1 untii the timing marks

coincide.

7. Adjust RV4 such that the same
reading is obtained on meter M1 as
on the garage unit,

8. Switch to tacho and adjust RV2 to
read 3000 RPM.

Note that the engine must be held at
constant  speed throughout this
process.

o

USING THE UNIT

The workshop manua! for most cars
contains details of the timing changes
with respect to engine RPM and
vacuum, {f an engine is to perform at
maximum efficiency these
characteristics need to be checked and
corrective measures taken if out of
tolerance.

To check mechanical advance:

1. Remove vacuum line 10

distributor.

2. Fit transducer over number 1
spark-plug lead.

3. Switch timing light to “TACHO”

4. Start engine and switch on timing
light.

5. Adjust sensitivity such that meter
indicates correct RPM over full
range without undue jitter.

6. Set the idle speed as specified in

manual.

7. Switch to TIMING and set *“timing
adjust’”’ potentiometer until the
flywheel mark corresponds with
TDC mark on the crankcase. {If
some other mark than TDC is

ELECTRONICS TODAY INTERNATIONAL--DECEMBER 1974

used, simply add the number of
degrees the mark is BTDC (before
top dead centrel onto the meter
reading). !f this is less than 2°
advance (minimum obtainable
with delay) switch SW3 may be
used to remove ail delay.

8. Switch back to tacho and increase

speed to next calibration point as
detaited in the manual.

9, Whilst holding engine revs steady

at this setting, switch back 10
“TIMING” and  set “TIMING
ADJUST" untit the marks again
coincide. The meter now indicates
the number of degrees of advance.
Note that engine revs must not
change otherwise the reading will
be in error.

10. Repeat 8 and 9 for all other
specified calibration points.

To check vacuum advance:

The only points on vacuum advance
that need checking are the maximum
advance with vacuum and that a
vacuum is held, ie no teaks in the
distributor.

1. With the motor idling check the
timing with the vacuum line
disconnected.

2. Draw a vacuum in excess of the
normal vacuum (sucking the line by
mouth will be sufficiently effective)
and check the timing advance against
that specified in the manual.

3. Hold the vacuum in the line and
check that the timing does not shift
{due to leak in distributor vacuum
mechanism).

if a more accurate check is required
the above checks can be done in
conjunction with a vacuum gauge.

{Note — refer to September 1974
issue re capacitor life)

SPECIFICATION
_émmy per flash 0.2 joule
Maximum flash rate > 50/sec
: {6000 rpm)
.Trig‘ger method current trans-

formeron No 1
spark lead.

Iaput voltage 1014 vohtsd¢
Timing meter range  0.50°
Minimum delay < 4%/1000 rpm
09 is switchablo
‘Maximum delay >40°/1000 rpm
509 maximum
Tacho meter range  0-5000 rpm
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TINING

PICK UP
coIL

Tfs picture shows how the transducer is
wound with the inner core of screened cable.
Atuminium foif shielding is wound over the
completed coil as detaifed in the text.

PARTS LIST
TIMING LIGHT
ET! 311
R14 Resistor 335N 5%
4 e 120 =w
1?7 i 180 vaw
R3 4t A70 e
R12 n 470 aw
Ri3,i5 ' - 1k aW -’
RS > 1.2kt
Ry > 1.5% laws "
R1,2,1 i~ 22K W
R10 e 8.2k aw ¢
R17 2. 8.2x 5w
| RG,9 s 15K aw '
RIG o4 IM e\
R18 b 2,20 M
RV} Potentiometer 100k l10g
rotary
RV2,4 ¥ 10k trim type
VT U or simliar
RV3 S 20K §in
rotary
c2.3 Capacitor 820pF
cerapmic
clo o 0.001)4F
a00v
polyeste
cll % 0.022 047
aooVv
polyester
cao & 0.014F
po'yestcr
cl 3 0.082UF
polyesicr
Ccl2 i J 3.3U4F 500V
electro'ytic
C6.7 e S.FHF 350
electrolytic
&l * 25UF 25V
electrolytic
ca =2 2200° 10V
clectro'ytic
Q1 T ransistor 2N2647
Q2,3 Ly B8C108
Q4 'y BC178
Q5,6 pe 2N3055
SCR1 SCR 2N6240
Clo6D1
0).2 Diode IN914 or
eouivalent
D3 N 3A, 25V,
D45 E 1N4001
D6, 7 v 1N4004
Z0) 2ener diode  BZX79CIV])
{9.1Vv
J00mMW)
Tl Transformes see text
a2 Pulse Transformer 3
T3 Pickup coit -
LP1 Flash tube
PC board ETI-311
M) meter 0.50UA FSD
Wl Switch 2 pole 2 position.
poasition
SW2,3 swite® sinalc pote on-off,
{There were atready incorporated in
the torch housing used in our
protatype)
refiecior, heatsink, housing for
electronics. Jd
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HOW iT WORKS ETI 311

The flash tube used requires a
supply of 300 to 400 volts. This 1s
obtained by stepping up the vehide
12 volts supply by means of an
inverter.

Transformer T, together with
transgistors Q5 and Q6 form a seif
oscillatory inverter. The frequencey of
opesation, about 2 kHz on 4 12 voit
supply. is ppmarily determined by
the cor maledais. the numbes of
primaty tumns and the supply voltage.
Protection against reversed-polarity
supply leads is provided by diode D3.

The output ffom the secondary of
transformer T is valtage doubled by
D6, D7, C6 and C? to provide about
400 volts dc which is ted Lo the flash
tube via R17. Cupacitor Ci2, in
parallel with the flash tube, charges
to this voltage and thus stores the
encrgy needed tor the flash.

Capacitor CE1 is also chasged up via
R]6 and the encrgy stored in this
capacitor is used to trigger the flash
as follows. When the SCR is triggered
by a pulse on its gate it conducts and
rapidly discharges Cli through the
prismaty of pulse transformes T2, The
puke of current through the pnmary
of T2 induces a 4000 voll pulse in
the sccondary winding which fires
the flash tube,

When Cli s fully discharged the
cuprent through R 16 is not sufticent
to hold the SCR on and it tums off.
Thus the flash is fired at u time
determined by timing of the tngger
pulse to the SCR.

The pulse from number one
spark-plug lead is picked uwp by
transducer T3 and used to trigger o
monostable consisting ol Ql, 2 and
3. Each time a spark-plug pulse
occurs Q3 tusas on and Q2 tums off,
and remains off for a predetcrmined
time before resetting. Whilst Q2 is off
C! charges via RVI{R2 {or RV2/RI1Y
and when the voltage across it
reaches about 6 voits the unijunction
transistor QL fires, discharging C1,
producing a pulse which resets the
monostable. By varying the setting of
RV1 the time duration of the
monostable pulse can be altered,

2
+

O—— -

<
v~
— ot

Oﬁ

Fig. 2, Companrt overlay for the Tacho Timing Light [this dravving has been placed sidesvays on
the page to simplify checking against main circuit drowing).

Transistor Q4 simply inverls the
output pulse train from Q3 and
drives the meter M1. When Q3 is on
Q4 s on and its collector is at +9
volts, and when Q3 is off Q4 is off
and its collector at zero volts. Thus
capacitor C4 will charge to a voilage
which is proportional to the average
of the onfoff ratio, and this voltage is
read by the meter. Zener diode ZD1
stabilizes the supply to Q4 at 9.1
volis.

The output of Q3 (Q4 in the no
delay mode) is used to trigger the
SCR. Sinwe the SCR requires a
positive pulse to trigger it, it will Hire
when Q3 tusns off, that is, at the end
of the dvliy period produced by the
monostable, Since the output of Q4

is “inverted”, when this ourput ls
selected the SCR fires the instant Q3
turns on, that is without any delay.

In the timing modve the delay period
Is adjustable by meuans of RV so
that the timing mark on the {lywheel
is aligned with that on the block. The
moeter M1 will then read the number
of degrees of sparh advance. In the
tacko mode the inverter s
disconnceted to disable the strobe
and a preset delay of 1.66 msce is
selected. The meter now reads RPM
with full seale of 5400 RPM.

The picture shows how the
trunsducer is wound with the inner
core of shielded cuble. Ahuminium
foil shielding is wound over the
compicted coil us detailed in the text,

GETTING HOLD OF THE COMPONENTS

THE TRANSFORMER

This s awailuble for £2.37 including VAT and postage from RCS,
MCQ or Henry’s. The RCS transformer will not fit the PCB
mentioned below. Winding deiails were given in our September

issue,

THE XENON FLASH TUBE ANO TRIGGER TRANSFORMER
These can be bought from Henry's disco store or MCQ Entor-
tainments for o spicial ETHE readers’
including VAT and postage. The ZFT-8Z tube is stightly
different from the one in our prototype, but the same mounting

method will work.
THE PICK-UP COIL

This is made from a ferrite ring with an inside diameter of 1,
Further detalls are given in the

The Mullard FX1688 will do
text,
THE PCB

reduced price of £4.84

PCB's are wsvailuble for this project or the simpler version for o

£1.25 pius 15p P & P, from MCQ. However these are suitable
only for the transformers from MCQ or Heney's.
RCS Products Ltd, 31 Oliver Road, London E. 17.
Henry's Radio {Disco), 303 Edgware Rosd, London W.2,
MCQ Entertainments, 9 Greystoke House, Frenshaom Street,

London SE15.

A P

Flg. 3. Printed circuit board dimeasions 7dmm x 82ram
{full size).
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Now-two fascinating ways to enjoy saving money!

' NEW!SincIair Scientific kit

Britain's most original calculator
now in kit form

The Sinclair Scientific is an altogether
remarkable calculator.

It offers iogs. tng, and true scientific
notation over a 200-decade range -
features normally found only on
calculators costing around £100 or
more.

Yet even ready - built, the Sinclair
Scientific costs a mere £32.35
{including VAT}),

And as a kit it costs under £20!

Forget slide rules and four-figurc
tables!
With the functions avaiable on the
Scientific keyboard, you can handle
directly

sinandarcsin,

¢0s and arccos.

tan and arctan,

automatic squaring and
doubling,

l0g 10, antilog;e, giving quick
access to x¥ {including square
and otherroots),

plus. of course, addition,
subtraction multiplication,
division, and any calculations
based on them.

In fact, virtually all compiex scientfic or
mathematical calculations can be
handied with case.

So is the Scientific difficult to
assemble?

No. Powerfui though it s, the
Sinzlarr Scientific s a model of
thidy engineenng.

All parts ase suppled - all you
need provide is a soldering
iron and a pair of cutters.
Complete step-by-step
nstructions are provided.
and our Service
Department will back
you throughout i
you've any queries
or problems

Of course, we'll
happily suppiy the
Scientific or the
Cambndge
atready built, if
you prefer -
they re stitl
exceptional
value.
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Components for Scientific kit

19.95

(INC.VAT)

{itustrated)

1. Conl

. LStchip

. Interface chips

. Case mouldings. with buitons,

=N

O 00 ~Noo

10.

Assembly ime is about 3 hours,

. Printed circuit board
. Keyboard panet
. Electronic components pack

. Banery assembily and on/off switch
. Soft carrying waliet

windows and hight-up display in
position

(dodes. resistors, capacitors, e1c.)

Comprehensive instructions for use

Featyres o[ {I!e Sinclair Scientific

S )

v

866259 -01

sSifciair  re
. Scientific y

¥ antiog
4 fan
¥ arctan
4 %in

¥ arcsin

O e

trad 57.2958° £
2:30256 ¢
2-71828
314159

@ 12functionson simple keyboard
Basic s and tng tunctions {and their
invarses) adlfrom a keybodrd 3s ssmpleasa
normal anthmetic caiculator’s. "Upper and

| lower case’ operation means basic

anthmetic keys each have two extry

1 functions.

@ Scientific notation
Display shows 5-digit mantissa, 2-digit

| exponent. both signable.

i @ 200-decade range

109910 10+92

@ Reverse Polishlogic

Post-fixed oprrators allow chain

calculations of unhmited length —
etiminate need for an = button.

@ 25-hour bartecy life

4 AAA manganese alkaline
batteres (@ 9. MN 2400) give
25 hours continuous use.
Complete independence rorr
externg! power.

A1/3"%x2"x 117167 . Weight 4 oz.

; @ Genuinely pocketable
L Attractively styled in grey. blue and
i
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Sinclair Cambridge kit £

Atits new low price, the original
Sinclair Cambridge kit remains
unbeatable value

Inless than ayear. the Cambridge
has become Britain’'s most popular
pocket calculator.

1t's not surprising. Check the
features below - then ask yourself
what other pocket calculator offers
such a powerful package at such a
reasonable price.

Components for Cambridge kit

Coil

. LStchip

. Interface chip

. Thick film resistor pack

. Case mouldings, with buttons,
window and light-up display in
position

. Printed circuit board

. Keyboard panel

. Electronic components pack
{diodes, resistors, capacitors.
transistor)

9. Battery clips and on/off switch

bW =

[ K]

10. Soft wallet

Assembly time is about 3 hours.

Features of the Sinclair Cambridge

A L T L

< Y, 5y AL G 74
Rl A 2 T

-

314158287

- T TR Ta
= >

Sincisir
; .Camq,rédge

I

e

i —

m— e e =

!

® Uniquely handy package.
173" x27x V1 /167, weight 3172 0z,

@ Standard keyboard.
All you need for compiex calcuiations.

@ Clear-last-eniry feature.
@ Fully-floating decimal point
@ Algebraic logic.

@ Fouroperators { -,
constanton all four.

.= ). with

@ Powertul constant with separate 'K’
bution

@ Consiant and algebraic ‘oric combine 10
act as alimited memory, atlowing complex
calcutations on a calculator costing less
than £15

@ Calculates to B significant digits

@ Cilear.bright 8-digit display.

@ Opearates tor weeks on four AAA battenes.
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Now only

14.95

(INC.VAD)

Take advantage of this
money-back, no-risk offer today
The Sinciair Cambndge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we’ll refund
your money without question.

All parts are tested and checked before
despatch ~ and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supphbed in built form.)

Simply il in the preferential order torm
below and slip it in the post today.

Scientific

Price in kitform £19.95in¢c. VAT.
Price built £32.35inc. VAT.
Cambridge

Price in kit form £14.95inc. VAT.
Price built £21 55inc. VAT.

R == u>

| To:Sinclair Radionics Ltd,
| FREEPOST.St Ives,
Huntingdon, Cambs. PE174BR

Please send mn
") Sinclan Scientfic kitat £19.95
(1 Sinciaw Scientific builtat £32.35
) Sinciair Cambridge kit at £14.95
{_] Sinclair Cambridge built at £21.55

Ail prices include 8% VAT,

*) enclose achequefor £ .,
made out to Sinclair Radionics Lid,
and crossed.

*Please debit my *Barclaycard/
Access account, Account number

|
!
|
|
|
|
n
}
:[TT] o Al
|
|
|
|
|
|
|
|

|

* Delete as requires).

Signed

1

Name

Address

Please print. FREEPOST - no stamp
needed.
_ETn204 |

sSirnciEir

Sinclair Radionics Ltd,
FREEPQOST.St lves.
Huntingdon, Cambs. PE17 4BR.

Reg. No: 699483 €ngland. VAT Reg. No: 213817088.
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Fig. 1. System diagram shows
main areas where road safety
can be improved.

SYREET
LIGHTING

ROAD SAFETY
-an electronics

ANTLCOLLISION
AND COLLISION
{ MEASUHES

VEHICLE HANGLING

An Experimental Safety Vehicles
and associated Road Safety
Exhibition has just been held at
the government sponsored
Transport and Road Research
Laboratory.

Electronics Today's special
correspondent Dr. Peter
Sydanham went along to

report.

STOP AT SIGNS

©sstrucTiONn)

) (Max sPeeD )

ros | A

: (vse) @)

Fig. 2. Indicating
panel of advance
warmng equipment

(concesTion) ( wexv secTioNn ) (CMINS DELAY )

AWARE’,

SOME road accidents may well be
inevitable, believe many road research
workers,

A driver has to make too many
virtually instantaneous decisions as his
vehicle progresses through a seething
mass of hopefully well-controlled
movement, Too often speed and the
number of events are beyond his
capability to react correctly and in
time — and accidents occur.

Hence, any economic method of
improving the available data will help
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the driver improve quality of decisions
— and this will improve safety.

But the driver cannot take in
up-dated data at a rate faster and more
distant than his senses can perceive.
Better communications are required.

Radio is an obvious way to improve
communication and the BBC are
working on a plan that will provide
motoring information at all times,
rather than relying on disk jockeys
who give it at present.

AESEARCH

The proposal is that network groups
of single frequency stations be created
at 50 km separations working on an
exclusive medium-wave frequency to
ensure easiest reception,

Time-multiplexing the stations in a
group will put sixteen of them on the
air together at any one time, sending a
thirty second message. This way a
vehicle will receive data at eight
minute intervals and the problems of
interference will be largely avoided.

An override control will enable a
central transmitter to speed up the
interval time to cope with more urgent
messages, These groups would be
repeated with minimum distances of
200 km between identical transmitters
to reduce mutual interference.

There is also talk of an international
motoring service that would extend
the concept beyond Britain into the alt
European  community. As the
reception is at a single frequency the
receivers would be inexpensive.

The use to which the system can he
put Is widespread. A travelier in each
group area can be informed of
bottle-necks to avoid and of approach
into fog or rain; police messages can be
sent more readily and so forth.

The system provides communication
in the macro road system but would

ELECTRONICS TODAY INTERNATIONAL—DECEMBER 1974



approach

Fig. 3. Loops set into the road
trigger the AWARE panel in the

Fig. 4. Afternative schemes
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under study as means to provide vehicle. Control centre
driver communication.
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be unable to provide for the very
immediate needs of the driver. This
would be catered for by other systems
now in development. Firstly let us
look at “AWARE".

ADVANCE WARNING EQUIPMENT

The design aim is to provide the
driver with a number of valuable
tit-bits of information as well as
danger warnings. On the dash panel
will be a display — shown in Fig. 2 —
that normally appears opaque.

The rear mounted signs will
illuminate selectively to compose a
message. For example, to warn of a
hazard or delay ahead it would show
for about one minute,

“CONGESTION 1 MILE 20 MINS
DELAY"”

It can also be used to suggest
alternative routing and the nature of
the road hazard. {The displays
exhibited have now passed through
four different physical forms. The
next stage is said 1o -be rear projection

ELECTRONICS TODAY INTERNATIONAL-DECEMBER 1974

Roadside
transmitter

to bring the message into a single line
but obviously an LSi light emitting
diode matrix will come with time to
reduce the area needed and the cost of
the display).

The next requirement is that the
display be set-up by some means that
is external to the vehicle as it travels.

Inductive loop and ferrite-cored coil
sensing is proposed in the mannar
shown in Fig. 3. Alongside the
appropriately serviced road is a system
to excite the message loop (after the
unit in the car is triggered on).

At present, 108 bits of data can be
sent. Fourty four control the message,
thirty two carry the variables of the
message and five are used for checking.
A trigger loop is included to provide
the necessary directional data ensuring
that the driver gets data for what lies
ahead, not behind.

This is an EEC development, -andl is
intended for use on the European road
network in general.

Aliied to the same concept is RITA
{road information transmitted aurally)

which gives the .driver similar
information via the ear rather than the
eye.

There are many reasons for pursuing
this alternative and it is yet unclear
which js the best as both have their
respective pros and cons.

Language variation across Europe is
an obvious problem for aural systems
whereas  visual distraction and
changing illumination levels go against
visual counterparts.

Three alternatives are under study
for RITA — inductive Ioops,
point-source radio beams and radiating
coaxial cable. The alternatives are
shown in Fig. 4.

It remains to be seen which system
of communication witl be adapted but
certainly any is better than the present
virtually non-existent services;

The potential of this work is great
for it paves the way to automatic
vehicle guidance and navigation.

LIGHTING

Lighting is one area where electronic

methods are increasingly being

considered.

Headlights need to be wused as

effectively as possible with as little

glare to oncoming drivers as is
25



HIGH-LOW SWITCH
OVERRIDE AND LAMP
SWITCHING UNIT

STREET
LIGHTING 100H2

MODULATIONS

ROAD SAFETY

PHOTO
DETECTOA

TUNED

AMPLIFIER MEMORY

Incandescent

Infra-red beam across
the road to trigger the
recording apparatus

V Slow Ium.‘.
/ g
/ A

Ll u®

, Fost lane %

J

* Recording car |
- on the cantral
. resarvanion

A

b
slephotometars

Fig.5. Telephotometers
are used this way to
monitor glare.

practicable. Designers need to ensure
that the vehicle warning lights are
efficient in all conditions that may
exist. Also there are the probable
improvements that can be made to
street lighting.

Reducing headtight glare.

There exist a number of possible
solutions: one design aim is to ensure
that the headlights point correctly
regardless of vehicle attitude.

Research has shown that modern
vehicles tilt significantly with varying
load application — 30% of private
vehicles tiit from the design position
by 0.5 degrees and 7 percent by up to
1.0 degrees.

These changes cause a normatfly
well-adjusted beam to generate severe
glares

Several solutions have been tested by
the TRRL and they each use some
form of automatic arrangement that
swivels the famp in its bearings.

The Cibie method use hydraulic

retlector ~ multi-layer polarizer

O®
p { ._i;ﬂq—cf—‘b f ]

NH— - o> b
K{- il
» JEN HE b

lamp k\
N\

plane mirror \

N

Fig.7. The Bosch polarized headlamp
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| Do s

circularly or
o _ linearly
i potarized light

HEADLAMP INTENSITY CHANGES
tN OIPPED STATE DUE TO
VARIED DUTY CYCLE

Fig.6. Schematic block diagram of TRAL automatic dimming system,

actuation, the Martin-Vaughan
prototypes are entirely mechanical in
principle. Road tests have shown that
one feels somewhat divorced from the
self-levelling lights at first, a sensation
that eventually becomes acceptable.

Having provided means to keep the
lights pointing correctly, it is then
necessary to make actual
measurements of beam distribution of
the moving vehicle to decide how to
reduce glare.

Figure 5 shows the TRRL set up
used to monitor an on-coming car’s
headtights.

The recorders are triggered on by

infra-red beams that are intercepted by
the car. Two telephotometers (narrow
viewing-angle light meters) set up
{60m ahead) record the illumination
level seen by the on-coming driver.

This equipment has been used to
compare the British cum/American
Standard  with its  Continental
counterpart for each differs somewhat
in respect to the beam distribution in
space.

Research has shown that dipped
lights are often annoying to other
drivers in well lighted streets and that
the driver cannot accurately decide
whether to use them dipped or to use
side lights only.

In Britain it is normal to use only
side and tail lJamps when driving
through  cities at night. This
appallingly dangerous practice still
continues despite many accidents
directly attributable to it — one in

particular, occurred about twenty
years ago when a bus ran down and
killed nearly 30 people.

A decade ago suggestions were made
to use two-level dipped lights the
effect being produced with a series
resistor that dropped the lamp voltage
to about 60 percent of maximum
supply.

It was called the dim-dip system. The
ability of drivers to use this system
correctly was doubted so the TRRL
designers pressed on to automate the

idea. . .
The system specifications needed

were that it be insensitive to other
vehicle lights, have variable dim range
{not just switched high-low), be slow
to dim but fast to brighten and that no
dimming should occur in daylight fog.

Basically the first TRRL system
made use of the light level of the
modulated content of street lights {at
100 Hz). A schematic of the system is
shown in Fig. 6.

A detector is coupled to an ac
amplifier which peaks selectively at
100 Hz. The output from this initial
stage is proportional to light level of
the 100 Hz signal.

In daylight the stage provides zero
output as no 100 Hz signal is present.
The ac output is then fed to a circuit
that generates a square wave as long as
the peak value exceeds a minimum
reference value.

The variable mark-space ratio of the
square wave conveys the required
intensity level to a circuit that charges
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a capacitor memory, providing the
time constant needed, plus an output
that is inversely proportional to street
light level.

Headlight intensity is adjusted using
this signal by on-off switching, with on
periods varying from 120 to 1.2 ms,
and a fixed 2 ms off period.

The switch is controlled by the
voitage existing on the memory
capacitor. lIntensity range swing is
about 75 per cent.

Another way to reduce glare is to
vary the centre road-side cut-off angle
of the undipped beamn so that it does
not shine with full amplitude into the
on-coming driver’s eyes.

As far back as 1969 Lucas designed a
system called “Autosensa” that
worked this way. As the same system
was on display again without mention
of improvements it appears that the
idea is yet to be perfected.

It uses a projection lamp rather than
the normal car bulb, with a
controllable projection aperture that
can be vignetted with a servodriven
slide to cut off one side of the beam.

A photo-cell senses the lfocation of
the oncoming car by the car’s beam
strength and causes the shutter to
move across accordingly.

By far the most actively promoted
scheme to reduce glare is the use of
polarized lights and special polarized
viewers fitted in front of the driver.

It is a relatively simple matter to
polarize white light from lamps by
using specis! optical elements. Treated
this way the light can only pass a
similar viewing window when the

- Tetmings

direction of polarization is the same as
that of the window material.

Rotation of the polarization of the
onooming beams to be at a different
angle to the viewer will give a very
marked reduction in intensity. No
electronics are needed and (in
principle} it works.

A demonstration system was on
display and one could easily look into
a 100 W halogen lamp and sec past it.

Unfortunately, it is not quite so easy
to implement in everyday practice.
Problems to be overcome include
getting everyone to co-operate with
the fitting of polarizers 1o both lights
and windscreens, finding a way of
maintaining correct polarization even
though the wvehicle is still tilted;
producing polarized viewers that do
not attenuate ordinary light
substantially more than for polarized
light and able to withstand heat
generated in headlamps. Finally
producing cheap polarizing elements.

A Bosch proposa! is shown in Fig. 7
together with a picture of an
installation in a recent model car.

The subject has been in vogue since
the late 40’s and couid continue for
some time before we see it in
widespread use.

Rear lights are also receiving
attention. In the ESV shown by
Nissan, the tail lamps have changeable
brightness to suit day or night
conditions.

On the ‘heavier’ side are the now
standard high-intensity rear warning
fog tamps fitted to the Crane-Fruehauf
‘doubles’ haulage units.

It has long since been recognised that
lighting columns should break away
under impact thus reducing vehicle
damage substantially,

To further reduce the hazard, and to
reduce re-erection cost of the columns,
TRRAL have designed a special
breakaway joint  which also
disconnects the electricity (see Fig.8)
on impact,

INSTRUMENTATION

There was a period in automobile
design when the instrument pane! was
reduced to a bare minimum,

That time seems to he passing as

more alarms and indicators are
introduced to keep the driver
informed.

Several vehicle accessory

manufacturers were displaying lamp
failure indicators. Smiths method, for
which a schematic. circuit is given in
Fig. 9, uses two reed-relay switches
to monitor the two rear stop lamps. 1f
either fails to operate, a transistor
driver is operated by one of therelays,
lighting a warning lamp.

Side and rear lamp indicators use a
series connected bimetal switch
contact that closes if no through
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current exists to heat and bend the
bimetal.

Tyre pressure sensors are also
incorporated in some of the ESV
units. Checks that doors are locked
and even a built-in device indicating
excessive breath alcohol content
(Honda) were also outlined along with
indication of vital component failure.

Another unit, available for original
equipment only at this stage, is the
Smiths dual level sensor for indicating
low cooiant and brake fluid levels.
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Fig. 11, Acceleromaters
mounted in the bumper
and on the fire wall

are used to trigger

the developmenral air
bag of GM.

Fig.12, Position and
appearance of
velocfty sensor used
in Lockheed anri-
lock braking systerm.

AlR CONTROL VALVE

ACTUATORS |

The sensors make use of the change
in electrical conductivity between
probes mounted high in the fluid
chamber. The two sensors use one
integrated circuit mounted on a
printed circuit board.

Several manufacturers have included
audible as well as visual alarms, into
their instrumentation array.

The Crane-Fruehauf double outfit
{engine unit with its semi-trailer and a
second coupled trailer) goes as far as
incorporating closed-circuit television
10 aid the operator in backing.

The camera is contained in a safety
enclosure under the rear of the tray.

Also on show were several forms of
headup display of vital pane! meter
readings. These use a simple projector
to place an image of the dial on the
windscreen, the speedometer for
instance is in the direct view of the
driver as he [ooks ahead,

Digitat and analogue forms are being
tried out in tests in which the West
Yorkshire Metropolitan Police are
co-operating.

COLLISION AND ANTI- COLLISION
MEASURES

When  collision  occurs, some
mechanisms need to be terminated,
others initiated.

Various safety standards now call for
devices that cut the petro} supply and
the ignition via the battery circuit,
thereby reducing fire risk.

Switches that open or close have
been devised to act when the
acceleration {or deceleration) exceeds
certain values, typicaily in excess of
59.
Inertia  seat befts also require
acceleration sensing — in the range
exceeding 0.4g; electrical sensing has
been proposed for 1this as an
alternative to mechanical methods.

A whole range of sensors covers
electric supply isolation, fuel pump
cut-off, ftuel line cut-off, passive
restraint crash sensors; severe braking
indication to operate high intensity
rear warning lights and inertia switches
to operate seat beit locks.

The method used by Inertia Switches
is simple, as Fig. 10 shows. Magnetic
pull on a steel ball provides the
retardation force to hold the ball until
the g forces exceed the limit, releasing
the ball and toggling the contacts,

The ball seats in a cone holder, thus
providing a directional force
characteristic that can be tsilored to
suit side accelerations as well as those
produced dead ahead.

A typical 48 km/h impact produces
deceleration of over 20 g with the
vehicle coming to rest in only one
lenth of a second!

The Honda and Nissan ESV’s include
accelerometer sensing to disconnect
the fuel and electrical systems.

The General Motors development
airbag restraint system uses two
accelerometers; one is placed in the
bumper bar and operates the safety
device at around 25 km/h impacts; a
back-up unit is placed in the fire wall
{see Fig.11) acting at 35 km/h impact
in case the bumpers override.,

It was also clear that more advanced
sensors  are in  the research
stages. Nissan described a radar sensor
that was now operational (in
prototype form). No doubt theirs is
but one of a number being developed.
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Fig.13. Actual components of anti-lock fsystem. The toothed wheel produces puises in the pick-
up coil shown on the lowur right. After signal processing with the circuit flower lsft) the

brakes are applied and released as needed.,

Fig.14, Engineers set up a pudestrian dummy
at the Rolls Royce test centre,
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Fig.15. In his “birthdey '’ suit
an anthropometric dummy might

The Harrison-Fraba general-purpose
infra-red sensing system makes use of a
modulated IR beam to flood the path
ahead. Any obstacie in the path sends
a return signal to the photo detector
which operates an alarm.,

[t can be adjusted to provide
surveillance over a range set from
2-30m. A similar system can detect fog
and monitor traffic flow.

VEHICLE CONTROL

It Is some years now since anti-lock
braking was launched as the answer to
braking on slippery surfaces, but
displaying a prototype is one thing,
producing units is another.

Lockheed gave impressive
demonstrations of their system as
applied to semi-trailers. Although the
system uses mainly hydraulic and
pneumatic control its basis is an
electrical sensor that measures the
velocity of the propeller shaft.

Figure 12 shows the location of the
pick-up sensor and the sensor itself,
The principle of operation is that
velocity change of the propeller shaft
is processed to indicate the degree of
deceleration,

If it exceeds the value known to be
close to wheel lock (1.5 g), the brakes
are released and reapplied when speed
is regained,

The result, on wet roads, is pulsed
brake operation with greatly reduced
braking distances,
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Fig.16. The main seasor unir used
in dummies I's the three-axis
accelgrometer.

On perfect road surface conditions
braking is slightly inferior to ordinary
{non-controlled} methods, Figure 13
shows the extra components that are
added to provide anti-lock braking for
the rear wheels of a semi-trailer prime
mover.

A demonstration clearly showed that
trucks without anti-lock are extreme
hazards on wet surfaces and lack all
cantrol once skids start. With this
device the unit could brake and steer
around sharp bends under normal
ocontrotl.

Semi-trailers can now have a ‘swing’
sensor fitted to indicate when the rear
has reached the fack-knife limit.

It will not be long, with so many
warning devices to monitor, before the
transport driver needs to be as highly
trained as an air pilot.

RESEARCH

Considerable effort still goes into the
use of actual crash testing using
anthropometric dummies simulating
occupants and now, with increasing
interest, pedestrians.

The manufacture and sale of
dummies is a commercial enterprise
with a growing turnover. Designs are
becoming very sophisticated, Triaxial
accelerometers measure g forces. Side
force transducers measure side impact
loads at the main upper skeletal joints
and bones. Compressional load cells
determine the loads in the thigh bone,

Figure 14 shows a male dummy used
in research at Rolls Royce Motors’
pedestrian-to-car collision rig at Crewe
in Cheshire.

The test trolley in the rear gains
energy, falling down the ramp, rolling

30

on to collide with the propped up
dummy.

With clothes removed a well
instrumented dummy appears as in
Fig.15; this ‘'man’ is used primarily for
side-impact tests in cars,

Close-up, the triaxial accelerometer
unit would look like the Endevico unit
shown in Fig. 16, Dummies can be
most complex with as many as 50 odd
signal channels being needed.

Nevertheless, no manufacturer
suggests that the anthropometric
dummy s still any more than a crude
experimental tool.

Another interesting phase of research

is that of vehicle automation. Several
exhibits, again mainly from TRRL
sources, displayed how automation
might come to road vehicles.

Estimates suggest it is worth £60
per vehicle and £2,500 per kilometre of
tane and that mass production costs
would be less than these figures.

Given automated control, the gains
expected would be less accidents,

more accurste steering allowing more
lanes in a road, safer headway as
reaction time is reduced thus enabling
vehicles to travel closer together,
stress-free travzlling for occupants and
a cheaper mode of transport.

One pamplet suggested it could be in
full scale use by 2000 AD.

Control systems envisaged are fairly
obvious in principle; control of lateral
steering and vehicle spacing. This
creates the nead for steer, braking and
speed servomechanisms.

Numerous devices are envisaged as
alternatives for each, but basically the
block diagram of eg. steering appears
as in Fig.17. Sensors A, B decide the
lateral clearances giving an error signal
that actuates the power-steering
mechanism. {The steering wheel, you
will be pleased to know, will remain
for override purposes}.

The throttle controls of the TRRL
design use electro-vacuum sensors in
which the error signal acutates an
electric-magnetic pull-motor that in
turn  controls a vacuum assisted
control of the throttle butterfly.

If you see a radar set pointing at you
on the highway it may not be a cause
for alarm for they are now being used
as much 1o investigate driver behaviour
as 1o control speed.

One unit, lawful in the States but not
in all countries, takes 8 photo as you
approach, recording speed and time at
the same time. Thesc units can operate
in fog as well as in the dark. As they
use infra-red photography the driver is
totally unaware of their existence.

Another means of observing drivers is
to follow the unsuspecting with a
television camera. A video tape unit
mounted out of sight records the
scene. The aim.of these research
workers is not to catch a driver out or
invade his privacy but to establish how
drivers react in real situations.

It is clear that electronics plays a
major role in road safety. The motor
vehicle is rapidly becoming a piece of
elaborate equipment that needs
sophisticated servicing and care. The
days of do-it-yourself repairs will soon
be over.

SENSOR
A STEERING
WHEEL
AMPLIFICATION
RECTIFICATION SIGNAL | I o paraTOR |+ POWER | | ELECTRIC
£130BT RACTION [ CONOITIONING AMPLIFIER MOTOR
H
| !
. i
SENSOR i MEASURE OF
B | STEERING WHEEL [——=—
POSITION

Fig.17. Blo ck diagrarns of lsteral control system of probable automatically controlled

car.
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10P PROJEGTS BODK

A special bumper issue of ETI containing reprints of some of the most popular projects published
by ETI since we started in April 1972. All the projects are updated regarding components and
modifications and include many of the articles published in back numbers which are no longer available.

ETI has recently gained very large numbers of new readers and this book will enable these new

readers to catch up on projects they have missed.
l ! I
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P. O. Box 3, Rayleigh, Essex. Tel: Southend-on Sea (0702} 44101
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parts are published.)
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USING THE

IM3d

Two projects using the LM380/SL60745 audio 1.C.
which is available as one of this month’s ETI offers.

attention. 3. Batteries are only
needed at the Master Unit. 4. The
quiescent current on standby is
insignificant.

The circuit is shown in Fig. 2 but
has the disadvantage that it appears
considerably more compiex than in
fact is it due to the wiring of SW1.
Operation is fairly unusual and is
explained in the separate box.

The Master Unit contains ali the
main components including the
battery and amplifier. The Slave
unit comprises a small loudspeaker,
electrolytic capacitor and switch and
these can be housed in a much
smaller case.

TIME WAS when the main consider- pv

" A & R A Bypass capacitor .

ations in any circuit design were to L mm“_; :; = ::":L':n:‘lf:’;: Relatively few components are
asscmble the electronic components : = b used and although we have used
. \ : ) X £ '

in the right order. IC’s have changed wegative suppiy | J4 11 |} Negative suppiy a PCB and show the pattern {Fig. 3),
all that: now we have a vast variety 5 wl some readers may feel that a small
of ‘standard’ circuits already en- Inverting input ]k 9 L. No conncctions

capsulated. Even now most linear Negative supply ={7 8 |- Output PARTS LIST

iIC's require a number of e'xternal y E' capacitor loo;étszsv cl:wo‘y“c
components, to sct the gain, de- Fig. 1. Connections to the LM380. & 23&&,‘;‘,’2‘ ISEE,

couple, provide bias currents etc. GER Ve 133&; 35V slectrolytic

The LM380, which has been arounc
for some time is an IC which re-
quires virtually no external compon-
ents. For most purposes it can be
regarded as having four connections,
+, -, in and out. Although
encapsulated in a 14-pin package,
there are only six different con-
nections {see Fig. 1}. The connect-
ions in addition to the four already
mentioned are a second input pin
giving a choice of inverting or non-
inverting input refative to the output
and an optional hum-decoupting pin.

The LM380 is available from a
number of suppliers and also as
this month’s ETI reader offer: two
for £1.00. Our devices are made by
National Semiconductor but carry
a different coding as they have a
slightly higher voltage rating than
the regular LM380 ({the coding is
S1.60745).

The supply voltage for the LM380

can lie between 9V and 22V. How:-
gver the low limit is a bit misleading
as one assumes that a common SV
battery wiil do, Certainly it will,
but distortion will appear under
8V giving you little use from a 9V
battery. For full output about
200mV at the input is necessary,
though this varies with the supply
voltage.

The maximum output at 22V is
about 4W. No heatsink is necessary,
nor is a tab provided for this.

Two circuits are described in
some detail but of course the LM
380 has almost unlimited uses.

INTERCOM

Intercom circuits have appeared in
all the constructional magazines at
one time or another but most of
them that we have seen are thoro-
ughly impractical.

Our circuit has a number of
useful points. 1. Only two wires
connect the Master Unit to the
Slave. 2. Either station can signal
the other with a tone burst to draw

Fig. 2. Complete circuit of the intercom.
All sections of SW1 are ganged and are
shown in the off position.

P

ca

§C1  LM380/SL60745 Audio I.C,

T1 Transformer Transistor output
transformer (Approx.
1p.or 20:1 ratio).

LS1 Speaker BiZ smati type

LS2 Speaker small type

SW1 Rotary Switch 4-pols, 3-way.

SW2,3 Switch Push-to-make.

P.C. Board or Drilled 5.R.B.P.

Hiastic Boxes, one farge one small.

Twin wire to connect units

2xPP3 or equivatent 9V batteries,

Battery terminals.

COMPONENT COMMENTS

The LM380 is this month's ET! offer but is
available from many of thc semiconductor
mail-order companies once the offer closes.
Transformers suitable for T1 arc widely
avallable. perhap: the best known §s the

. Eagle LT700 but other types are listed in

cataloguss.

The clectrolytic capacitors should have 3
minimum working voltage of 25V but this
can be highar. The unit will work using
even 10 components for C1 and C4 but
output will be marginally down. Vaiues
higher than 100LF will improve output but
oniy marginally and the cost will be higher.

€2 can be any form of capacitor and the
vajue can be botween 2000pF and 0,01UF;
in the main text we suggast that this may
advantagaously be experimented with,

Suitable cases are the M2 and M3 from
Doram but others will do quits as well.

The speakers listed arc 85) types but we
tried the circyit using the high impedance
speakers (35 80{})) and operation was
perfcctiy satisfactory.

We have in the past used very small
push button switches made in Japan: we
cannot recommeand these as even when
soldering quickly to the terminals, the
plastic body melts,

SVila SV
ca

als
100.F == 1

svi3 T

S

[\

< Al —_‘H——] 3 :;ﬂav
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piece of drilled s.r.b.p. board is all
that is necessary.

T1, the LM380 and three cap-
acitors are mounted on the board
which should be near the main
switch SW1., The PCB or com-
ponent board should be mounted
at right angles to the front panel of
the case. The construction, com-
ponent layout and switch wiring
are shown in Fig. 4. The two PP3
type batteries should be clamped
firmly in the body of the case.

The Slave unit is much simpler
and a component layout can be
seen clearly in the photograph.

Some readers may query using
two small batteries for an [C which
can draw up to 200mA at the
supply voltage of 18V used here.
This is quite satisfactory for an
intercom circuit.  Firstly current
is only drawn when the unit is
actually being used. Secondiy the
input will not normally be high
enough to give full output. When
the IC is used to signal one of the
units the current drain is very high
but this will normally be only for a
second or two at the most. Even if
the unit is ieft switched on, unless
there is a lot of noise near the input,
currgnt drain is & modest 15mA
or so.

OPERATION

MASTER TO CALL SLAVE. Switch
SW1 to Talk and press SIGNAL
button,SW2. If there is doubt about
anybody being there, switch SW1
to LISTEN for acknowledgement,
otherwise talk.

Inside views:

Above is the slave, on

the right is the master. Note

the mounting of the components
board and the method of
holding the two batteries.

+
S o= >
59 &
e 3
F E D C B A
c3

(2]
N

® C1®

Fig. 3. The p.c.b. pattern shown full size.
Fig. 4a. The components layout on the

HOW IT WORKS

The loudsprakers at the Master and
Slave doubie as microphones but as
a microphone are unsuitabte tor con-
necting to the input to the LM380
and therefore a transformer is used
to step up impedance and signal
level, thisis T1.

SW1 is the main controlling
switch and it can be seen in the off
position shown in the circuit that
the battery does not connect to the
main circuit, Other parts of the
switch place C2 between the input
and the output of the |.C. making it
oscitlate; LS1 is connected to the
output and the siave loudspeaker
LS2 connected to the input via C4,

When the slave presses SW3, batt-
ery negative is applied to the main
circult nogative line via LS2 and one
winding of T1. The circuit oscillates
and 2 tone comes up on LS1,

On receiving the signal the master
unit switches to llsten, disconnecting
C2 and picking up the battery neg-
ative,

For the Master to call the Slave,
SW1 is switched to Talk and SW2,
a push-to-make switch, can be press-
ed, the tone will then he connected
to LS2.

SWib and SWId switch the
speakers as required,

p.c.b. The letters A—F refer to the switch GENERAL NOTES
connections.
: All components should be widely
“ fod o w available: alternatives and suppliers
-G ::a;é = 5 . .
3+ it g are mentioned in the specéal box.

Fixing speakers to flat surfaces
is often a problem. We used an
ordinary impact adhesive — this is
quite adequate.

Continued overieaf,

{
TO SLAVE

Fig. 4b. The wiring of the switches in the
master unit,

SLAVE TO CALL MASTER. Press
SIGNAL button SW3, wait a couple
of seconds and talk.
MASTER ACTION ON RECEIVING
TONE. Switch to TALK if acknow-
tedgement is the normal practice or
LISTEN if not.

The need for acknowledgement
will depend on individual circum-
stances.




Note that T1 is used in reverse:
the windings normally regarded as
the primary (and marked as such on
the circuit) become the secondary.
Most transformers of this type have
a centre tap on the primary — this
should be ignored.

The signal tone may be consider-
ably different from one station to
the other: this will be due to the
use of C1 and C4 in series when
Master cails Slave, the effect of the
wire etc. C2 is not a critical value
and may be experimented with to
obtain a satisfactory tone in both
units.

The only current drain on stand-
by should be the leakage of C4: itis
worthwhite checking to ensure that
C4 is a healthy component by
measuring current drain: it should
certainly be no higher than 20uA.
1fitis, change C4.

BABY ALARM

The circuit and switching allow the
unit to operate as a baby alarm, but
two modifications are suggested for
this. Firstly a baby alarm will have
to be on for several hours at a

stretch and battery operation is
therefore uneconomical. A mains
power supply should therefore be
substituted {a suitable one is used
with our record player).

Secondly, whiist a volume con-
trol is . nnecessary with an intercom,
this does not apply with a baby
alarm. Therefore a simple volume
contro! can be fitted. This should
be a 1M§2 log pot wired with one
end connected to input pin 2, the
slider and other end wired to pin 6.
This should be fitted with a d.p.
switch which can be connected to
the power supply mains.

RECORD-PLAYER AMPLIFIER

Having an output of about 3W, the
LM380 makes for an excellent re:
cord player amplifier for use with

value capacitor {10uF} is connected
between pin 1 on the 1.C. and the
negative line, there is excellent hum

0 LOUCSFIAKER

ceramic or crystal pickups. The rejection permitting the use of a low 0O
quality will be nothing to write value for C4 (and a resulting cost ol
home about but compares favour-
ably with commercigl amplifiers at PARTS LIST
the low end of the price scale. RVI Potentiometer S00kSLlog. pot with w7 oc]
To match the high impedance of oAt jatns -
the pickup, a high value volume Rv2 " 10k82 lincar pot.
control js needed — S00kS2 is shown c”:'m'" gi?esv‘ﬁcf'nmh' e S
in the circuit. The tone control is a % 2 ;gg&zgg\flteirgmic O
simple passive top cut but this gives fc‘t & "ao " SOOLF, 25V »
adequate control for the type of 01-D4 &3«'“’1%?&31"}'5’3\?.‘7%? ‘sﬁ;‘;n FROM CONTROLS
ifi i i o rectifiar,
az‘if!i'sﬂser:o‘:’v?\ ?:":i;" Smmd. The cir A d};rau;stor;nerdiiOV/lsv at 500mA. Fig. 6. Topdview of the components
c o5 illed 5.r.b.p, board, tayout. Underneath connections are
The power supply is perfectly Small metal chassis as iffustrated. shown dotted,
sl Ny & o
- ON/OFF VOLUME TONE
- ' '
3008
Fig. 5. (above). Circuit of the record-player amplifier. TIPS A
convgntipnal; a 15V tr_ar.rsforrner COMPONENTS COMMENTS
feeding into a bridge rectifier. The RV1 cap lie anywhere in the range 250k$2 CONSTRUCTION

to 2M{] with no effsct on performange.
RV2 should by the value shown to ivﬁ
proper control over the tone but a 25k
could be used, C1 can be any type of cap-
acitor and should fie in range 0.03-C.1UF:
different vajues wil) effect the tone.

All electrolytics can have working volt-

tow value of the smoothing capaci-

tor C4 is not an oversight. if a low
e There are so few components that a

P.C. board is hardly necessary — we

agas higher than the 25V shown, built our unit on. dritled S rb »p

8¢ ?ob;tg%c‘ m:tiﬁ,omap:.m: %ff!ll:l'mgzn%a: board (the layout is shown in Fig.
$ v N De use n hid.] = u

these are much dearer tham using the four 6}. The component board can be

individual diodes. mounted on a simple chassis as
The transformer can have 3 secondary .

in :uetuq?l.gmsdv. Lf Igvaqr.:halzhlzv‘lr‘h‘s shown with the front bent up to

output wi e reduced; gher an 0

the’ votage Jating of"t;hc components wil hgld the t\t/\vo Eontrols a:s seen in the
exceeded after ¢ a.¢. is rectificd. i

Current rating should be at lcast 200mA p.cttograp s tiovwamidy OB (N rEOt

but the 5ogmA "valtiae spefc‘i‘fiodtis more critical and readers may well wish

common and will give sufficient resarve 5 9N 8

power. Most of the mail order catalogues to buitd ‘the unit into the record

tist transformars of this type. players plinth.

It is worthwhile using a reason-
able sized speaker; these are more
efficient and give better quality than
small ones.

It is important that screened wire

For safety reasons a double-pols mains.
switch should be used and the negative line

is used for the connection between
the pickup and RV1.

of the circuit connected to the record
player deck and earth.

saving).

A higher value capacitor is used
for C3 than in the intercom to im-
prove the low frequency response.

Rear view of the amplifier. For clarity the
on/off switch wires are not shown. C1is
mounted on the tags of RV end RV2,
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this mont_h’s

i~ ey ey ARG R T

| offers

TWO LM380
3W audio ICs

£100

With SAE and Coupon

This price includes VAT but each coupon must be accom-
panied by a self addressed strong envelope with the correct
postage in UK stamps.

LIMITED TD THE FIRST 2000 COUPONS BUT ORDERS

WILL NOT BE DEALT WITH UNTIL NOVEMBER 20TH

ggAglVE OUR READERS IN THE PROVINCES A
CE.

NO SPECIFICATION SHEETS SO KEEP THIS ISSUE.

THIS OFFER IS
STRICTLY LIMITED
TO TWO ICS PER COUPON

TO:ETIIC OFFER
ETI MAGAZINE
36 Ebury Street,
London SWTW OLW
Please find my cheque/P.0. for £100 (payable to ETH)
plus a stampad solf-addressed envalope for the return of the
ICs or my money should the offer be over-subscribed.

Name .
Address

ELECTRONICS TODAY INTERNATIONAL-DECEMBER 1974

50 000 & 25000

S PER VOLT

MULTITESTER

| BIG SIZE
6s”
x4 75"

x25"

""" EXCLUDING
':': HANDLE
Uses a 15uA meter.
Accuracy is *4% or
better on all ranges
except 1.5V (£5%)

RANGE BOVSLER

oc YOLTAGE RANGES

10 50 250 1000V ...at 25,0005)/V
35 325 8 25 125 500V ... at 50.0008) /v
AC VOLTAGE RANGES
10 50 250 1000V...at 5,0005)/v
5 26 125 500v...at 10.000() ;v

full scale
100k mid scale

£10.25

{Inc. VAT and P & P} With SAE and Coupon.

This s a high specification instrument which is comparable
to models normally sold for over £18, and features built-in
diode protection, big mirrored scals, 10 decibel ranges, a
handie which can suppOrt the meter at a convanient viewing
anple, dampened needle when switched off, etc. A range
doubler switch operates on voltage and current ranges to
double the sensitivity.

1
0
0
1
3
1.
1
0.
0.
4
16
10

A self-addressed stamped envelope must be included for
return of money if the offer is over subscribed.

LIMITED TO THE FIRST 750 COUPONS BUT ORDERS
WILL NOT BE DEALT WITH UNTIL NOVEMBER 20TH
TO GIVE ALL READERS A CHANCE

THIS OFFER IS
STRICTLY LIMITED TO
ONE METER PER COUPON

TO: RICHARDS
ELECTRICS,
16 Friar Streat,
Worcester WRT 2L.2.

Pleasa find my cheque/P.O. for £10.25 {Payabie to Richards
Electrics) plus a stamped self-addressed envelope for a muiti-
tester {mode! C-7081GN).

Name . .
Address . . .

. . <

Allow 21 days for detivery,
This offer opons 20 Nov, 1974 and closes 31 Dec. 1974.




1.Understand
electronics.

Step by step, we take you through
al!l the fundamentals of electronics
and show you how easily the sub-
ject can be mastered using our
unique Lerna-Kit course.

J’E (1)
| (2)

2.Become 2
radio amateur.

Learn how to become a radio-
amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

Build an oscilloscope.

Read, draw and understand
circuit diagrams.

Carry out over 40 experi-

w
X
A
;’K \
X
e
i
)
~

== = ments on basic electronic - & )
{ '{i‘%‘* circuits and see how \% ‘ N >§
N 1 ‘({OOLG L 'i they work. ol N
. = ! WAA
I Y T T Y P rrrr Y P rr T r T r T r T rry
Brochure, without obligation to- l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept ETX 124 ]
P.O. Box 156, Jersey, Channel istands. 1
NAME I
ADDRESS Block caps please [j

What to look for in January’s eti

TWO GREAT ETH I EILSPECIAL SURVEY:
~ cn B CONSTRICTIONAL KITS
READER OFFERS

GRAPHIC ROOM EQUALISER

A project which gives gain of plus or
minus 13dB at nine frequencies
which enables you to tailor the out-
put curve,

We have been scouring the country
to collect details of kits available for

1.
FIFTEEN BC108 TRANSISTORS

Brand new BC108's
made by ITT and
carrying the 'C* suffix

g:ig est gasn grouping),
Ice includes VAT and
postage. ()

2.
36 ELECTROLYTIC CAPACITORS

Not mixed, but speci-
fied new components

covering 10LF-1000LF,
10V/25V. gutails of

typoas next month.

Price is inciusive of

VAT and postage. [ |

electronics

tnday INTERNATIONAL

36

the amateur constructor. Specificat-
ions are of course given but we wilt
be giving a lot more details.

MATRIX TV

Considergble progress has been made
recently towards solid-state picture
transmission, doing away with c.r.t.
etc, Detaiis in next month’s issue,

JANUARY 1975 ISSUE
ON SALE DECEMBER 1371+

25p

AT YOUR NEWSAGENTS

RUMBLE FILTER

Inexpensive project gives very sharp
cuts below 36Hz and gets rid of low
frequency noisc.

TECH-TIPS

Eariier this year we increased our
Tech~Tips section, Popular demand
has meant we 'aill be in¢reasing this
even further from next month.

The fetures mentioned here are, at the
ime o this issue gaing to press, in an
advanced state of preparation, However,

circumstances, including highly topical

developments may affect the final

Sauitants,
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COMPONENTS FOR OVERSEAS

Over the last few years, | have tried to
heip friends of mine from abroad to
get components advertised in your
magazine for their projects, especially
those components not available in
their own countries.

| have worked out a way to help
acting as a buying and distributing
centre. [t s a non-profit making
venture and if your readers would
like to getin touch with me by sending
a prepaid envelope {i.e. International
Postal Coupons, etc.}. | shall be glad
to send them details of how to order
what they need.

| hope this letter wiil solve some
of the problems of your overseas
readers, as | was one of them not so
long ago.

— S. Tan,
15, Winterstoke Road, London SE6

UPSIDE-OOWN CALCULATOR
PROBLEMS

We’ve already received a couple of
letters with upside-down calculator
problems. We're printing these below.
We’ll not be judging the competition
unti! next month (see Electronics
Tomorrow November issue).

NAUGHTY LESLIE

Leslie and Mary drove at an average
speed of 50km per hour for exactly
1.0748 hours in a southerly direction
starting from near Welwyn Garden
City and finishing in Highgate Woods,
London. Find the total distance they
covered in millimetres, and what Mary
said when Leslie wanted to go further.

— J. Keheally, Weymouth, Dorset.

NOT OUR HELEN
ETI’s secretary went out fast night
with six friends. Between them they
drank 54.007415 litres of beer. If
they all drank the same amount how
much did she drink in c.c.s and why
didn't she turn up for work this
morning?

Add 37344.655 to the answer
you'll get our reaction.

PS. Add another 12656 and you'll
find out what you breathe with when
there’s that much drink about!

— D. G. Evans, Southampton.
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CALCULATORS IN SOUTH AFRICA

i wish, on behalf of a number of
colleagues and myself, to thank you
for yvour August edition of ETI which
feawred the Directory of Calculators.
We're high school teachers, and were
beginning to find that the amount of
“figure work" involved in education,
put us in line for personal calculators.
As many of the calculators featured
are locally available, the Directory
was of immense value in helping us
decide what we needed for our part
icular requirements.

We appreciate the amount of work
which must have gone into its com-
pilation, but fee! that one of the most
important columns as omitted -
approximate battery life in hours. [t
would also have been of veiue to have
included a column stating whether
2ero suppression was featured or not -
a fact directly related to the cost of
operating these calculators.

The South African market has be-
come flooded “overnight” with cal-
culators - mostly from America and
Japan. Prices seem to be very reason-
able compared to those in vyour
Directory. We have a local discount
store selling a reasonable smalt mode!
with 6 digit display, fixed decimal {2)
and the usual four functions {+—+x)
for about £6.50 - very popular with
the pupils! The Sinclair range cost
no more here than in the U.K. and our
Bowmar prices are better than yours.
You had the price for the Canon
Palmtronic LE83 as £32.45. It mark-
ets bere {not discount!} for R35.50
{about £14.00). |1 have included the
above information purely for interest.

In conclusion may | say how much
| personally appreciate your public-
ation — I've only missed the one
copy since it became available out
here. The one disappointment is that
we cannot benefit by your special
offers.

- A.D. Johnstone,
Transvaal, South Africa.

ANY MSRE OFFERS?

| would like to congratutate you on
the Sinclair Scientific kit offer. As
soon as | received the magazine !
placed my order for the calculator and
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LETTERS FROM
OUR REAOERS

received the kit in well under 3 weeks.
After only two hours of assembly my
calculator gave the answers in the
operating instructions, down to the
last digit! | have only one question
to ask: How come you don’t do these
special offers more often? There are
ptenty of firms who's products are
worth buying. Why not have special
offers for osciiloscopes, digital volt-
meters, digital frequency meters,
digital watches, etc. | am sure the
manufacturers would not be dis-
appointed by the advertising your
magazine can provide for their pro-
duct. As a regular reader of your
magazine from the No. 1 issue | make
sure that | get every issue of ET1.

How about an electronic digital
watch kit in your next issue? | am
sure it can be done like the Sinclair
offer.

Weil done M1 Editor.

- (. Szabo, London NWG.

LETTERS SENT IN WITH
CALCULATOR OFFER COUPONS —

DROOLS

Your offer on the ‘Scientific’ is
quite phenomenal — quite the best
you've done yet!

I must also say that every issue
| get makes me positively droo! as |
first skim through it and see just how
much exciting reading awaits me.

Without doubt, your mag’ is
unique and beats all others into a
cocked hat — keep it up.

- C.B. Capital Radio.

TIP

You will notice that the mentioned
price of the speciai offer is £14.95
and that the enclosed postal orders
amount to £15 !eaving a surptus of
5p.

Well! | considered that the offer
was such good value for money that
| would dedicate a fabulous, never
to be repeated, tip of 5p to be
shared equaily amongst al! the staff
of ETI.

No thanks are necessary.

— R.W.M., Skipton, N. Yorks.

Any gratuities are accepted with
Thanks! — Ed.
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ATHKIT M1031
PTH SOUNDER

THIS IS ONE of three depth sounders
available in kit form from the Heathkit
range of marine electronic equipment.
The M1-1031 is a dual range instru-
ment supplied complete with trans-
ducer and has an audible alarm for
alerting the helmsman of entry into
shallow water or of underwater ob-
stacles. This alarm can be preset for
any given depth from 5 feet. The two
depth ranges cover 0 to 60 feet and
0 to 240 feet and the unit operates
from a 12V supply. The other two
depth sounders marketed by Heath are
the M1-1030/1, a singie range, O to
250 feet, instrument but without the
alarm (retailing at £39.95) and the
M1-101/1 which has a digital read-out,
shallow water alarm light and depth
ranges of 2.5 to 19 feet and 20 to 199
feet [retailing at £77.80}). The M1
1031/1, the subject of this review,
retails at £46.45.

OESCRIPTION

The display unit is shown in Fig. 1 and
is housed in a waterproof plastic case
which also contains the sounder elect.
ronics. The display is mounted on a
gimbal and can be adjusted to a
convenient viewing angle. Depth in-
dication is by means of a rapidly
flashing neon which is clearly visible
even in direct sunlight. Only two
connections are made to the display,
the 12V d.c. supply cable and the
transducer co-axial cable, both via
plug and socket entry which allows
the display itself to be quickly re-
moved and stowed away when not in
use,

Two types of barium titanate trans-
ducer are available: a3 through-hull
type and a transom mounting type.
The price of the kit is the same
whichever transducer is required. The
through-hull type can be mounted on
the bottom, i.e. with the securing
fitting through the hull itself, or can
be mounted inside in a small water
container to impart the supersonic
pulses from the transducer through
the body of the huli, providing it is
made of wood or fibreglass. Fult
instructions and diagrams for trans-
ducer mounting are given in the hand-
book.

PRINCIPLE OF OPERATION

First @ master pulse is generated by
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a small magnet attached to a rotating
disc driven by a d.c. motor. As the
magnet rotates it passes over a pole-
piece mounted within a coil, gener-
ating a voltage pulse across that coil.
The putse is then shaped and adjusted
for the required duration: 0.8mS for
the 60ft range and 1.5mS for the
240ft range. Then it drives the super-
sonic pulse generator (the transmitter)
and the output is connected direct
to the transducer. The master pulse
is simultaneously used to strike the
rotating neon indicator which flashes
at zero feet as in Fig. 2. When an echo
is returned from the sea bed, via the

transducer, it goes to a 200kHz re-
ceiver, where it is amplified and rect-
ified into a d.c. pulse which is used to
strike the neon again but some time
later. This is the time taken for the
echo to return so it can be used to
indicate depth, as shown in Fig. 2, by
matching the position of the second
flash to the nearest readinng on the
calibrated scale. The neon spins at
2400rpm for the 60ft range and 600
rpm for the 240ft range. The pulse
repatition rate is 40 and 10 times per
sacond for 60 and 240ft respectively.

The shallow water alarm operates
from a gate circuit which passes only

SPECIFICATIONS

Range:
Accuracy:

0 to 60 foot on hard bottom. O to 240 feet on hard bottom.
+ 29 with motor speed of 2400rpm In the 0-60 foot range

and with motor speed of 600 in the 0-240 foot range.

Sounding:

Rate: 40 times per second on the 0-60 foot range.

10 times per second on the 0-240 foot range,

Frequency:

200kHz + 5%,
Amplitude at the transducer:

150V poak-to-peak minimum.

Pulse width: 0.8 miltisaconds on the 0-60 foot range.
1.4 mifliseconds on the 0-240 foot range.

Noise Rejection:
Racolver Sansitivity:

Depth Indication:
from the object.

Fixed at approximately 500 mircoseconds integration time.
750V nominat at 200kHz,
Neon tamp flashes at zcro and again at the indicatad depth

5-59 feet on the 0-60 foot range. 5-239 feet on the 0-240 foot range.

Sansitivity, with on-off switeh, Alarm, with a puli-to-read alarm
depth and off position. Range, with two Indicating ranges (0-60

fect and 0-240 fact).

Barlum titante caramie elament encased in a watertight housing.

Tranducer Cablc
Longth:

Power Requirements:

25 feet with transom-mount tyne transducer.
15 teet with through-hull type transducer.

13.8 VOC nominal {11-15 VDC) at 225mA when using the 0-60

foot range, or 125mA when using the 240 foot range, with oniy

one return flagh.
Dimensions (less Gimbal Mounting Bracket):
Nat Waight: 2-341bs,

5.3 wide x 6-1:" high x 7-%"" deep,
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SUMMARY:

This is a complete system which gives a

visual depth reading {on one of two ranges] and has an
audible alarm to warn the helmsman of shallow water. The
Heathkit M1-1031 does hoth these jobs waell, and the finished
equipment would soon become almost indispensible to a

boat owner.

There is nothing special needed for construction and

satting up except for patiance,

Building-up shouid not be

rushed and the unit should not bs rolied upon until the
builder is completely satisfied that it is calibrated exactly end
functioning perfectly,

Fig. 1. The finished display unit.

[

Fig. 3. Upper trace: transmitied puise at
Zero foet and echo at 6 feet. Lower trace:
the gate pulse takes in this echo which
sounds the shallow water afarm,

Fig. 5, Upper trace: transmitted puise (ex-
treme left) and three echos, one from 6 feet
followed by two repeats. Lower trace: same
signals after rectitication.

echo signals from a given depth (see
oscillogram, Fig. 3}. The depth can
be pre-set with a panel control and the
gated echo triggers off a multi-vibrator
to give an af signal which is amplified
and taken to a small loudspeaker at
the rear of the display.

CONSTRUCTION ANO
PERFORMANCE

As with all Heathkit projects one
should find no difficulty providing the

i L

n 2\\\ 0

»
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Fig. 2. Top central flash at zero feet and
echo flash ar 6 feet (to the right).

Fig. 4. Strobe offect obtained when setting
the disc motor speed,

highly detailed and well illustrated
instruction book is followed precisely
and great care is taken with the
soldering. Assembly is virtually on a
single circuit board which supports
the drive motor and the rotating disc
(which carries the neon indicator) as
well as the smali components and
transistors. Remember, however, that
mistakes ¢an be made and one may
even find that a component is missing
or faulty, but this is very rare and can
happen with any kit project, Heath
are not infallible but they do provide
a good service. |f your project fails to
work they will get it going for you.
The total building time of this
project, without hurrying, was about
8 hours and it takes another hour to
check aut and set the motor speed.
Final tuning for maximum sensitivity
can be done without instruments, but
has to be done with the transducer
mounted on the boat and with a
reasonable depth of water (10 feet or
more). The mator speed can be
adjusted for both ranges with the pre-
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set controls and a 50Hz supply. In-
structions for doing this are given and
it is quite simple using the neon
indicator as a strobe for showing true
speed, as in Fig. 4.

Performance tests were carried out
with the depth sounder instailed in a
21ft cruiser fitted with twin outboard
engines, The upper trace of the
oscillogram {Fig. 5} shows the signal
prior to the detector stage with the
transmitted pulse (feft} and three
echos obtained in a 6 foot deep tank.
The lower trace shows the rectified
pulses which trigger the neon. Initial
instrument tests showed the sounder
to be accurate to within iess than 1
foot on the 60ft range and to within
less than two feet on the 240ft range.
The shallow water alarm comes into
operation at about 2 feet more than
the setting to allow a small safety
margin,

The waveforms obtainable at var-
ious points are shown in the circuit
diagram in the instruction book. The
measured transmitter pulse output was
a Jittle over 120V (pk to pk) for a 12V
supply, which agrees with the specific-
ation {150V with a supply of 13.8V).
The pulse widths, repetition rates and
the supersonic operating frequency
{200kHz) were as specified.

Tests carried out on the water
proved operation to be satisfactory.
The shallow water alarm was reliable
and quite audible above the noise of
two outboards at fuli power! How-
ever, a word of waining. Ignition
interference from engines not fitted
with suppressors could be troublesome
despite the fact that the depth sounder
receiver has a built-in noise suppres-
sion circuit. Ignition pulses produce
random flashes around the dial and
these can intermittently (or even con-
tinuousiy) trigger off the alarm circuit.
Sensitivity was very good even over
areas with a deep mud bottom which
is about the worst condition for re-
liable depth sounding.

Although this is an excellent and
worthwhile project, inaccurate oper-
ation could run you aground or into
dangerous rocks. Initial triats should
be carried out in known safe water.
A small but well illustrated booklet
on the operation of the unit and
interpretation of readings is also in-
cluded with the kit. @
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Nineteen-seventy-four was the year
of the cassette player.

This year, for the first time ever,
we were able to say that we have
a cassette machine that can compete
on open terms with open-reel
machines and the gramophone record
format.

The machine, the Nakamichi 1000,
costs the earth! But so do the
open-reel machines that it trounces,

On a more down to earth level,
machines such as the TEAC A-450, the
Harman Kardon HK 1000 and the
Pioneer CT 5151 to name just three of
several, have performance so close to
better quality gramophone records as
to be virtually indistinguishable.

Until  very recently it seemed
improbable that the cassette players
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Collyn Rivers looks at hi-fi
developments this year and tells
us what to watch out for in
1975.

Apart from its starthing appearance, the GALE
GT2107 turntable incorporates many technical
innovations which have more in common with
fnertial guidance systems than high fidelity
record players. The turntable is continuously
adjustable in speed from 10.0 rpm to 99.0 rpm
and incorporates a 5,0MHz crystal-controlled
reference osciflator to provide the time base,
ensuring speed control independent of the
mains frequency’ (stability is better than 0.001%).

The speed indicated by LED displays. The
three-phase, brushless DC servo motor turntable
drive System is unique in its incorporation of en
optical shaft encoder to both measure the turn-
table speed and provitle the error and control
signals necessary for the serve systemn. This
results in a short-term speed stability claimed
to be better than any other turntable currently
on the world market. The manufacturers also
claim a rumble figure which is fower than any-
thing that was previously possible,

recording companies, in particular
DGMWM, are now producing pre-recorded
cassettes on good quality material
using Dolby processing.

There is stil a marketing battle
between proponents of ferric oxide
tapes and chromium dioxlde tapes.

The use of these two types of
compounds wouid not matter
particularly were it not that cassette
recorders must have control circuitry
to optimize the bias and equalization

and cassettes would make really deep
inroads into the gramophone record
market — let alone ever replace it.
Now we are not so sure.

Cassette  tapes have improved
enormously; when used with a suitabie
recorder, virtually all premium tapes
can now handle the complete audio
spectrum. Many have a response
extending beyond it.

The widespread adoption of the
Dolby Noise Reduction system has
ensured that tape hiss can be reduced
to a level where it is about the same as
from an average to good quality
gramophone record.

Prerecorded cassettes are also
improving in quality. Most are still
churned out :on cheap low
performance  tape, but  several

characteristics for
type of tape,
But the tape industry

is about to release a
rew generation of high-
energy tape formulations
that combine the two hith-
ertoo competing materials.

Pioneered initially by Sony, the
ferri-chrome combinations optimize
performance by taking advantage of
ferric oxide's particular advantages for
‘lows’ — and of chromium oxide's
advantages for the ‘highs’,

The 3M company, who until very
recently were strong advocates of
ferric-based tapes, have now signed an
agreement with DuPont to
manufacture a ferri-chrome tape
cassette {which 3M launched at the US
Consumer Electronics Show.

Japan’s Fuji Film Company — in
cooperation with the Japanese
National Broadcasting Co — has
developed a single layer ferri-chrome
tape which it will offer to other
manufacturers, MaxeHl . are also
developing a ferri-chrome tape,
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Inside the
Nakamichl 1000
cassette recorder,

Other tape manufacturers including
BASF, TDK, Ampex and Capito} are
known to be preparing to release new
products shortly.

Although it is far from certain that
all tape manufacturers will settie for
the new combined formufation, there
are indications ‘that chromium dioxide
may be on its way out.

In a recent press statement, George

Johnson, President  of Audio
Magnetics, said “the recent
development in the field of

ferri-chrome is a return to the ferrite
fold on the part of certain
manufacturers who have realized that
chromium technology has reached a
piateau.”’

Despite their involvement in the
chrome field, Ampex agree with Audio
Magnetics, saying, "“Chrome is not
where_the high-end customer is going
to be - not where he is how for that
matter’’

A contrary view is expressed by
BASF. A company spokesman {in
America) said that in BASF's opinion,
chromium dioxide is the ultimate in
recording — it is the high end of the
market. Significantly though, BASF is
currently putting a lot of effort into
promoting its new SK low noise, high
output ferrite cassettes and recently
released a new high energy ferrite tape,
We also have details of a revaiutionary
new cassette system from BASF.
Designated  ‘Unisette’, the new
cassette is totally different from the
standard Philips’ designed unit. It uses
%' tape of recording studio quality

and has been designed for use at
1.7/8"[sec, 3.3/4" fsec, or 7.1/2" [sec.

BASF are saying very little about the
new cassette — except that it will
negotiate licencing arrangements in a
similar fashion to those laid down by
Philips.

However ‘informed sources’ tell us
that the cassette is quite large (about
the size of a paperback book}, has no
moving parts = in the sense that it
relies upon the hardware for all
transports, and can compete in every
way with open-reel tapes of any
quality. In Europe, the tape indus-
try’s association quote pre-recorded
tape sales at 9.8 million cassettes (and
5.7 mitlion cartridges) worth approx-
imately £25 million. The total of
17.5 million units is nearly twice the
previous year’s.

There is a strong swing away from
the cartridge format and it is our
opinion that cartridges will eventually
be used only for automobile systems.
Even there, cassette players are making
big inroads into the market.

A possible rival to the cassette
machine is a new system called Mavica
which has just been released by the
Sony Corporation.

Intended at present for video replay,
the system is based on a flat chromium
oxide card 160mm by 220mm. This
provides 10 minutes playback in
colour, pius stereo sound.

The blank cards cost only a few
pence each (in volyme) and recording
is virtually a mass-duplicating process

ELECTRONICS TODAY INTERNATIONAL-DECEMEER 1974

similar in many ways to printing —

.except that the programme material is

transferred thermally.

It is not yet clear whether Sony
intend to market an audio-only version
of the Mavica system. From initial
reports it seems ideally suited for hi-fi
sound reproduction — especially as the
method of replicating recordings is so
cheap and simple,

RECORO QUALITY

This year seems to be the year when
record quality hit an all-time low,

One pressing | heard recently could
only have been made by a Serbian
fishmongers’ co-op during a low point
in a five year plan.

Or by a manufacturer so cynical
about quality control that the mind
boggles. {Two further pressings of the
same recording were just as bad).

Criticizing record quality, brings
squeals of rage and anguish from
record manufacturers.

Several told us that their quality was
better than ever, Others said that they
had received no customer complaints.

Manufacturers are rather more real-
istic, accepting that present-day qual-
ity /s bad.

One major British record
manufacturer has admitted this
publicity — stating ominously that
quality could even become worse.

The cause of the decreasing quality
seems to be the world shortage of
vinyl. This has resulted in record
manufacturers relaxing their quality
control in order to obtain more
saleable records per batch of raw
material,

A further cause is that several
manufacturers are now recycling their
rejects. At first  this  seems
commendable. It becomes less so when
one realizes that they recycle the
whole record. Paper labels, glue and
alll Great for the signal/noise ratio!

The infuriating thing is that there
does not seem to be any positive
correlation betyeen quality and price.
As one of our readers pointed out last
month, one often finds that the $1.99
specials are far superior to the fuli
price efforts.

One company {Phase Linear} has a
partial solution to the poor
signal/noise ratio problem,

Phase Linear have developed an
absolutely fascinating pre-amplifier
with an auto-correlator built in. This
device has sophisticated circuitry that
can tell the difference between noise
{which is of a basically random nature}
and programme material (which has a
recognisable pattern — or harmonic
structure).
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You can build the Texan and Stereo FM Tuner

TEXAN 20+ 20 WATT IC STEREO AMPLIFIERS

Features glass«fibre PC board, Gued low

10 transistors adus diodes etc Desgned by Toxas Instriuments engirteers
for Honey's and P\, 1872, Suppiied with full chassis work. detailed

y parts. Fuli input and coniroi
facilties. Stabilised supply. overailsee 16}in X 21m X 6%in mains

operated. Free 1ok sleove with every kit. £28 50 (GB post paid).

A

cunsiruction h * and il

STEREO FM TUNER

Features capacity dwde wning. led and tuning meier mdicators, statwlized |

.

mpins operated . High p

fiekd tr . 6-1C’s,

ce and sensitlvity with

powar supply

urique station indication IC stereo decortet. Oversll size in tenk sleeve

8in X 230 X 6fin.

Campinte kit with trak steeve £21.00 (GB post paid).
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!
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Having determined which bits of the
total signal are programme and which
are noise, the  auto-correlator
automatically filters out the noise.

We have heard the device in
operation. With most programme
material it is extra-ordinarily cffective.
Even a dreadfully noisy record was
‘magically’ quietened.

There are some probably insoluble
problems with this technique - it
cannot for instance cope with
synthesized white noise — which is
random by definition, Nor can it cope
very successfully with hand clapping -
although that might be a blessing in
disguise!

Auto-correlation is not a new
technique. !1 has in fact been used for
years  — especially in space
communications where it successfuily
extracts minute signals which are often
below the level of noise.

Although not new it is still an
expensive technique and it is unlikely
that it wiil be widely adopted unless
one of our enterprising IC
manufacturers produces a chip with
the auto-correfator function inciuded.

-

FOUR-CHANNEL FOUL-UP

The four-channel scene remains
much as it was this time last year. We
seem no closer to one agreed system,
and even the matrix protagonists have
yet to agree on one universal matrix
format.

1t’'s bad news, and the public have
every reason to treat the sorry scene
with caution.

One possible solution is a new format
developed jointly by Nippon Columbia
and Dr. Duane Coopa of the University
of Wlinois.

Nippon Columbia’s President,
Takami Shobochi, told us that the
system is completely universal — not
only can it handle both discrete and
matrix recordings without the need for
switching - but it is completely
compatible in both stereo and mono
modes as well.

Currently, UD-4 is just an
engineering concept. Prototype units
are currently being demonstgated to
interested manufacturers but no
commercial units are yet on sale.
Nevertheless, according to Nippon
Columbia’s Record Division at least,

The rotating baffle under the bass driver in Lesile’s Plus 2 enclosure causes 50 und 10
Sweep’ the room, thus eliminating standiag waves,
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there is a strong powsibility that the
system will be on sale soon.

In our last issue the review of
the Sennheiser Dummy  Head
recording system described how a
two-channe! recording played back
thrcugh perfectly ordinary
two-channe! headphones can provide
almost total spatial focation.

The effect is quite uncanny — if it
could ever be adapted so that speakers
ocould be used instead of headphones
one could probably forget the whole
existing four-channel scene.

In Britain, two academics and a
leading loudspeaker manufacturer are
developing their néw concept of
surround sound — which they have
called Ambisonics. The technique has
been described extensively in recent
issues of ETH.

So far practical demonsirations have
been disappointing, mainly, it is
claimed. because the venues chosen
have been unsuitable for the new

system.

As patent applications are still
pending, not a great deal of technical
information has been released, but it is
significant that several major US and
Japanese companies are now said to be
investigating the whole ambisonic
technique.

On the four-channel broadcasting
scene, it now seems virtually certain
that the US Federal Communications
Commission will sooner or later jay
down a standard for discrete
four-channel FM broadcasting.

Certainly, GE, Zenith, RCA, Nippon
Columbia, and Lou Dorrin all have
discrete systems under evaluation by
the (US) Nationat Quadrasonic
Evaluation Committee.

Matrixed four-channel recordings are
broadcast by a number of stations
around the USA, but station
managements are naturally reluctant
to spend a great deai of money on
equipment that will soon be
technically obsolete.

There are now strong indications that
the previous objection to broadcasting
discrete four-channel, i.e. that of the
great bandwidth required — has been
overcome. It is probable that the US
will end up using one of the five
currently competing discrete systems,
and techniques will be devised for
processing matrix material so that it
can be transmitted via the discrete
broadcasting link.

A matrix-type link can
only handle discrete material by
reducing that material’'s channel
separation to matrix proportions.
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WATTS RMS NOW OFFICIAL

Like the contenders in the GREAT
AMERICAN HORSEPOWER RACE,
Us and Japanese  amplifier
manufacturers have now largely ceased
their practice of seemingly multiplying
their product’s power output by the
last two digits of their telephone
number,

Soon, in the WUSA at least,
manufacturers will have no choice
anyway because the US Federal Trade
Commission has now set strict new
rules for audio power claims.

Legisiation, from November 4
this year, specified that amplifier
power output must be quoted as
continuous power capabiiity — to be
expressed in that technically dubious
but colloquially accepted unit, the
‘watt rms’.

Other specifications, such as peak
power or music power may still be
used, but must be based on recognised
industry standards -- and must be
subservient to the main power output
disclosure.

There is of course a strong argument
for disclosing both figures — for in
assessing ampliifier performance it is
necessary to know the amplifier's
ability to handle peak transients as
well as continuous high levels.

BIG MUTHERS

The trend to ever more powerful
amplifiers continues, and now there
are at least ten domestic models
available with outputs of 200 watts and
maore, There is even one monster that
puts out 2 kW!

Whilst power such as this is not
needed for driving low-priced speakers
— in fact such speakers could not
withstand the electrical onslaught for
more than a second or two — there is a
growing trend toward large speakers of
very fow efficiency.

Transmisslon-line enclosures are a
typical éxample. Speakers such as
these really do need a lot of power if
they are to operate satisfactorily.

It is also our opinion, having listened
to a very large number of
amplifier/speaker combinations, that
virtually 8/ speakers sound cleaner and
firmer when driven by amplifiers of
thirty five or fifty watts rating than by
the more generally used twenty five
watt units,

We stress that there is not a great
deal of difference in- maximum sound
output. In fact as the ear has a vaguely
logarithmic respaonse to sound pressure
levels it would be necessary to go from

Two hundred and fifty watts continuous power per channel! Big amplifiers like this
Aarantz mode! 250 really are nesded to drive many of today’s power-hungry loudspeaker
systems.

twenty five to two hundred and fifty
watts even to double the subjective
sound levels, The difference is rather
one of quality — and it is a big
difference,

WHAT OF THE FUTURE?

Apart from the recent development
of truly hi-fi quality cassette recorders,
and a few loudspeakers, hifi
development still consists largely of
refining and polishing what went
before,

With rare exceptions, speaker drive
units are still made very much as they
were forty years ago. Cone materials
and magnets have been improved and
performance is substantially better
than was obtainable from the early
units —. but improvements in
loudspeaker performance owe more to
developments in enclosure design than
drive unit design,

Small modern loudspeakers are
dramaticaliy better than they were
fifteen years ago, but size apart, Paul
Kiipsch's horn-loaded speakers,
designed in the late nineteen-forties,
{and largely unchanged ever since}
have still to be seriously
out-performed.

Much the same is true of electrostatic
speakers. It is now nearly twenty years
since P.J. Walker's dramatic demon-
stration of the full-range Quad ESL.

Yet here again few other speakers
can equa! the Quad's performance
even today, Let alone surpass it.

in fact many authorities believe that
the Quad electrostatic speaker is still
the top unit — at ait but high sound
jevels, which are not any electrostatic's
best point.

Ampilifier design has improved to the
point where a good example ciosely
approaches the ideal of a piece of
straight wire having adjustable gain.

In some areas, particularly that of
distortion, several amplifiers have been

‘over developed’ — to the point where
buyers are paying for ‘impraovements’
that could oniy -be detected by
physical measurements,
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Not ali the improvements have
fittered through to the cheaper
low-powered models — but even there,
amplifiers are probably the strongest
link in the hi-fi chain.

Turntables and cartridges 100 have
improved and performance of the top
models has now reached the stage
where their limitation is the quality of
the programme material.

We expect to see progressive
refinements of programme material
and of loudspeakers for some years to
come. Eventually though we believe
that there wil} be a complete change in
the technology employed.

The change, we believe, will be to a
totally digital technology.

Such a technology would have been
unthinkable even three years ago —
because of the enormous complexity
and sheer quantity of operating
elements. Literally thousands of
transistors would be required.

But solid-state technology has now
advanced to the point where
thousands of transistors and associated
components can be formed on a single
chip = making feasible many
applications that were hithertoo
totally impossible.

The adoption of digital technology

would  virtually eliminate  any
problems of noise — either from
programme material or generated

within the reproducing equipment.

It would open the way to a totally
new concept in loudspeaker design.
These would become a bank of
innumerable tiny transducers — driven
in various ways and combinations —
but capable of reproducing original
sounds in a way that can never be even
approached by presentday speaker
systems.

Sounds way out?

Maybe it is, but in the past few
weeks we have discussed this possible
trend with four of the world’s leading
audio equipment engineers — all were

actively investigating  similar
approaches. @
a5



SPRING

THE SOUND of

many musical
instruments may be “enhanced” by

the addition of reverberation,
Particular examples of instruments, to
which reverberation is commonly
applied, are the electronic organ and
the guitar,

Reverberation is defined as the
persistance of sound within an
enclosure after the original sound has
ceased, It may also be defined as a
series of multiple echoes, decreasing in
intensity, so closely spaced in time as

REVERBERATION

to merge into a single continuous
sound eventually dying away to
nothing.

Reverberation, added with
discretion, gives life and brilliance to
the music from individua! instruments
which otherwise appear dull and fiat,
ft is less commonly known that, when
reproducing recorded material, the
addition of  reverberation can
considerably enhance the liveliness of
the material and its apparent spatial
depth.

SIGNAL TO NOISE RATIO
Direct
Reverberation

)
SPECIFICATION

INPUT VOLTAGE

Maximum 1 volt

Range 100 mV — 1 volt
FREQUENCY RESPONSE

DOirect —3dB at 20 Hz, 50 kHz

Delayed 80 Hz — 4 kHz
IMPEDANCE

Input approx. 47 k

Qutput <5k
CROSS TALK

With 10 k source impedance —40dB
GAIN

Maximum unity

> —60dB ref IV
> —50 dB ref 1V

46

UNIT

Built-in mixing facilities
and stereo operation are
provided in this versatile
unit,

Artificial reverberation can be
achieved in several ways, One system
employs echo chambers to achieve the
delay. A second system employs
magnetic tape-loop techniques, whilst
a third, the one used in this project,
uses an amplifier that drives springs to
provide the delay. It Is also possibie to
achieve delay by fully electronic
means but, for normal instrumental or
home use, the circuitry is prohibitively
complex and expensive.

The unit described is based on a
sensitive reverberation spring assembly
and is suitable for incorporation into
existing amplifier instrumental setups,
or for adding reverberation to the
reproduction from stereo Hi-Fi sys-
tems,

This unit has the required mixing
facilities built-in, the proportion of
echo to original signal being adjustable
by a control called DEPTH. In
addition, we decided to make the unit
capable of adding reverberation to
stereo systems, This involves very few
extra components since both channels
are mixed into the reverb spring and
the combined echo then separately
mixeéd with the original left and right
channels. This extra expense is only
that of an extra transistor stage and is
well justified, even if the unit is mainly
intended for monophonic work.

As the unit is completely functional
within itself, and fitted into a strong
but attractive metal cabinet it will be

equally suitable for use by
professionals or high-fidelity audio
enthusiasts, .

CONSTRUCTION
We housed our unit in a simple
pan-shaped chassis with metal cover,
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PROJECT 424
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47a
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NOTES:
VOLTAGES GIVEN ARE OF THE PROTOT YPE -
AND SHOULD BE TYFICAL, - —
1F USED WITH OTHER EARTHED EOQUIPMENT, -
ONLY THE EXTERNAL BDX SHOULD BE ~
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Fig. 1. Circuit diagram of the spring reverberation unit.

Fig. 2. Full size
printed circuit
board layout,
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This enables the unit to be used as a
flexible system component, but, if
desired, the electronics may easily be
incorporated within  an  existiug
system-box if room permits.

The majority of the components are
mounted upon one single
printed-circuit board, although matrix
or veroboard can quite easily be used
it preferred,

Whichever constructional method is
used, it is essential to check polarized
components, for correct orientation,
before soldering. Note especially that

HOW IT WORKS

The reverberation spring is an
electro-mechanical  device  for
delaying and preducing echo on
audio spnals ~ it operates in the
following  maneer. A relay-like
transduccr vibrates one end of a
spring in response to an input audio
signal. The spring continues to
vibrate after the excitation has been
removed and thereby produces a
dcaaying ‘echo’ as well as delaying
the propagation of the signal to the
transducer at the other end.

The mechanical system naturully
has many resonances and the
frequency response thercfore cannot
be flat over a small frequency range,
but is substantially flat over the
broad frequency range of 50 Hzto 4
kHz.

Intcgrated circuit IC) is connected
so as to provide current drive to the
input transducer of the spring, The

voltage across it will Increase with
frequency. However, sincc the
current remains constant, the power
in the (ransducer ualso remains
canstant, The stereo input is summed
into R3 by resistors R1 and R2 (with
a loss of 20 dB) to provide a
composite signal at pin 3 of IC]. As
the amplifier always tries to keep pin
2 at the same potential as pin 3, the
voltage across R4, and the cwerent
through it, is therefore propartional

current flows into pin 2 of the iC, all
this current flows through the
transducer,

transducer is Inductive and hence, the -

o the input voltage. As very little

The output signal from the
transducer at the other end of the
spring is very smafl (about —SOdB
referred to  the input and is
thercfore  amplified back to a
rcasonable level by Q1, Q2 and IC2.
Transistors Q1 and Q2 are low noise
lypes  and are  asranged as a
differential pair to add gain buforc
the inherently noisy IC. The gain is
set by (R10+R8)/R8 to about 46 dB.
The low frequency cutofl is set by
CS and RS, and the high frequency
cutoff by R10 and C4. Note that
these last figures pefer only to the
receiving transducer amplifict and
not to the whale system,

The dircct inputs, left and right, are
now both mixed with the common
reverberation signal in mixers Q3 J
(right) and Q4 (left). The proportion
of direct:and reverberation signals is
adjustable by means of depth control
RV1. The gain of the output stage is
set by R20, R21 and the bias by
R18, 19, the overall gain of the
complete system  .belng
approximatcly unity.

If single channel operation only is
required, simply delete the sccond
mixcr transistor and its assoclated
components. If reverberation only,
without the mixing fadlity, is
required the output may be taken
direct from pin 6 of IC2.

In the event that a volume control
is not required rcsistors may be fitted
to the board (holes provided on
bourd) to set the volume to any
desired level. These resistors may
have any value botween 10 kand IM.,

————

ET1 424
PARTS LIST
R3 Resistor 22 w59
R23.2 . 470 -
26 - 1k 1w y
RB, 22,24 47k Wwm "
- " 10K b
RY.6,7 - 38 k
R9,11,1213 " 37 K
R14,15,16,17™ 47 k .
R18,19 - 68 k 7
R1.2, - i 100k
R20,21 > 150 k" 4
R10 ' 1M (h
RV1 Potentiometer 100k
dual hin rogary
RV2 W 10 k
duyat tog rotary
C1,3 capacitor 33pF cerarmic
Cc4a 39pF ceramic
c2 & 4709!: ceramic
€5,6,2,8,10 " 2.2UF 10V

ciectrolyiic
\"

€9.11 " 224F 10
egieciralylic

Ccl2 P 220UF 50V
electratytic

C13,14 o A74F 25V

etectrolytic
NOte: ait electolytics except C12 are pe
mounting.

O1-Da dioges 1N4001 or equivalunt
Z201-2D202 Zener diodes BZX 79 CL5
or any 15V 400mwW typy

Q1-Q4 transistor BC:49, BC109
or equlvatent

ic1,2 operational amplifier LM301A

PC bosrd £T) 424

SW1 switch 2 pole on-off 240V rated

F1 fuse and fuse hoider 500 ma chassis

mounting

Spring reverb umit

T transformer 2I0V/I0V 500mA

3 care flex «nd plug

2:way phono sockeis — 2 otf

oM ey spacers 4 oft

chass's to Fig. 7

metst caver to Fig. 8

front panel to Fig, &

rubber grommet far power cord and

nsulating reverb unit,

insuiated RCA socket for reverb,

SPRING LINE: a sensilive spring
tine umt 3 needed - the LM301A
cannot drive the common 1652 type.
An input impedance o! 15082 or
more is required.  Elvins Electronic
Muscral instruments of 40 Dalston

ane, Hackney, London E8, have an
1SOQ un't, the E£150, seling at
£7.56 (inc. VAT), P & P 35p.
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two different pin confiyurations for
the BC549 are available and that it is
the Philips type which is shown on the
overiay.
The unit shouid be wired, as shown
in Fig. 1, taking care to keep all 240
voit ac wiring well clear of the
electronics and especially ciear of the
receive end of the reverberation spring.
The metal case itself should be earthed Fig. 4. Method of

even though the electronics itselt is  Tounng the

haraware and
not earthed. printad ciecudt

board into the’
chassis is ifustrated
in this internal view.
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UNIT :
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SETTING UP

As the reverberation spring is a
mechanical device, vibration will
produce unwanted outputs. Hence it is
an inherently noisy device and should
be used at a point in the system where
the signal level is high.

Two typical points at which the unit
may be inserted in the system are:—

1. Between the preamplifier and the
main amplifier.

2. After the disc preamplifier, or high
level input and the preamplifier.

\f inserted between pre and
main-amplifiers, i.e. after the volume
contro!, turn the reverb volume
control to maximum and adjust the
preamplifier volume controf such that
the main amplifier is just below
clipping level. The reverb volume
control can then be used to set the
level required.

If the reverberation unit is inserted
before the system volume control, the
volume control on the reverberation
unit should be set to maximum {or
deleted altogether if desired) and the
preamplifier volume control used to
set the required level. e

—=302 INSIDE —

e e
inals

7t I

/ 4

/
2 HOLES 3.2rom, dia.

208
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Fig. 8. Detait of the cover.
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GO NO 131 7056
C.W O. anly P.& P 100 an orders belaw €S
Discount: £10-10%. (20-15%; (excedt net iterms)
Export Drder enguirres welcome (VAT free)

/

O#icial Ovders accepted from
Educational & Goveenment Depariments

ALL PRICES INCLUDE VAT
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SPECIAL RESIS
10812 W KT, 10 of each EI2 valee
10E12 4

25812 pW KIS
25€12 ,

W KT 10 of each E12 valur. 12 ohms—tM, 3 total of STOICARBO?I FILM §

KITS (Prices include post & packongl \
22 onmi=—1M. 2 total of STOICARBON FILM §9%), £ 6; net
i, €1 85 net

T. 26 of esch E12 walue, 12 obmy—iM, 2 total of 1425 CARBON FILM $%), £8 38 net
W KIT. 26 of each E12 value, 32 obms— 1M, a total of 1425;CARBON FILM 5.3, (8 45 net
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ALL QUANTITIES SPECIFIED ABOVE ARE APPROXIMATE,

2%0v P € Mounting
18p | 5.F,23p 2 2uF, 26p.

MULLARD POLYESTER CAPACITORS C280 SERIES
0 OtuF 8 01SuF. 0 0124F. 0 0)IuF. O 037xF, Jip. 0 Q6BuF,
0 i1yF 4hp. O '5uF, 410 0 220k Sip. 0 33iuf, Bp. 0 17aF, 95, Q-68uf, (2p. uF,

MULLARD POLYESTER C

APACITORS C298 SERIES

0 2247, 83p O 135F. 120 O 47uF 14

240, each. 0 1. JOV. 4y,

tpF) 10, 1S,
4700, 6800,

a?,
4V

22 33,
19,000,

400%. 0 00" «f, 0 0015uF, 0 0022uF, 00012y
0 015,F 0 022.F, 0 0334F, Jj0. 0 047.F, 0 0684F, 0 1.F, 4fp. O i5.F, &yp.

Byp.0 68..F. 1

o
160V 0 OisF. O 0154F. 0 022aF, Jp, O 0477, 0 068uF, 3ya. 0 1uf, 43p, O 15:F,
So. 0 224F, $30.0 1IuF. 6;p. 0 4TuF,
MINIATURE CERAMIC PLATE CAPACITORS
50V {oF) 22, 27, 3. 39 47, 56, 68. B2, 100, 120, 150, 180,
560, 680, 820,iK, 1 K5 1K2, 1K), 4K7, 6x8

1p. Juf i 4p,

120,279, 130. 190, 470,
L.Fi0 01,0015, 0 022,0 033, 0-047,

POLYSTYRENE CAPACITORS 160V 5%

68, 100, 150, 120, 330, 470, 680, 1000, 1520, 2200, 1300,

for value maming prices, ptrase refer to cur catatogue.
VALUES AVAILABLE-E12 Series oaly
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CF 22-iM | 075 [ ] [ 1] 247§
boE i 1B ] o | S50

. 1%
F. 0 00a7.F, 3§p. 0 0068,F, O 0145, 1 ME 10,247 2 1S4 i 31 50 )'S;

; ME10.2mM1 2 i 4 t 2 0 % 4 2xi0-8
1 MF 10.10M p] | 94 1 B [ 3] 6 &x4)
1 MF 50,10 45 18 jce 178 x2S
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{Net prces above 100)

upto IM G,

PRESET SKELETON POTENTIOMETERS
MINJATURE 0 15W Vartical ar bor-zontai ép exch 1K, K2, aK7?, 10X, etc.

SUR-MIN O 05W Verticat, 100 0 10 220K (] Sp exch

CRE ROAD, PITSTONE,
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B ELECTRONICS

Electronics Today reports.

MOST people have an ‘it couldn't
happen to me’ attitude toward crime.
This results in what the police call
‘patchwork’ security —  the
householder waits until a crime has
been committed before installing an
atarm system — which is then more
than not only partially effective.
Nevertheless there are many
domestic alarm systems, commercially
available, that can .provide very
effective anti-intrusion security —
especially if tailored to suit individual
applications.

PERSONNEL
SECURITY SYSTEMS

On a larger scale the security of
widely dispersed installations presents
a more complex praoblem.

Airports, factories, warehouses and
other public buildings must be
protected not only against the
clandestine intruder, but, also against
the activities of extremists carrying
firearms or explosives as well.

Arson is particularly difficult to
prevent. If the potential arsonist can
penetrate an intrusion security screen,
then there is very little that can be
done to prevent him planting devices
and successfully starting a fire. Such
devices are quite ingenious and can be
made 1o look like everyday objects.
‘One example is a device used by
saboteurs during the Second World
War. It looked just like a pencil —
hence its name ‘fire-pencil’. Inside
were two compartments, separated by
a thin wall of copper., One
compartment contained picric acid (a
highly sensitive explosive compound).
The other contained a concentrated
mineral acid inside a-membrane.

When the membrane was perforated
the acid would come in contact with
the copper dividing wall and after a
desired time, {determined by the
thickness of copper], would eat
through the wall and attack the picric
acid.

The result was a violent reaction
producing a sheet of flame of high
temperature  that ignited any
surrounding flammable material. The
time delay gave the saboteur ample
time to leave the scene.

More effective intrusion security and
patrolling of areas seems to be the
only effective measure against the
potential arsonist,

IN CRIME

In the battle against crime — both sides are using increasingly sophisticated techniques,

Where an “insurance” job takes
place, about all that can be done is to
determine the cause of a fire and
investigate suspected persons.

1t is estimated that about a third of
reported fires are deliberately lighted.
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Fig.1b. Portable alarm
relay transimitters for
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AREA SECURITY

Alarm systems play a key role in the
reduction of burglary, robbery and
other crimes. The mere presence of an
audible alarm system may act as a
deterrent. Its primary mission is to.

/
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Fig.2. Laser fence security systems,
Airliner is not drawn to scale.

prevent a crime from occurring and
thereby prevent loss.

In contrast a ‘'silent” alarm with
remote "“alert” facility has no
deterrent value, but provides a better
opportunity to capture the intruder.

The widespread introduction of
electronic alarm systems is forcing
many. criminals to rethink their
methods of working. Successful
disabling of alarm systems demands an
increased leve! of skill — and more
specialised tools.

Various types of alarm systems are
used:

Fig.4. Source and detector assembly for

baggage monitoring.
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The hard-wired
alarm system

In this a series of switches and trips
are wired into strategic locations such
as windows, door gatches etc. The
alarm is triggered if any of these
switches is activated.

Whilst fairly effective against the
casual thief, the more determined
intruder can overcome such alarms by
studying the system and placing
“"lumpers’’ across switch terminals or
trip wires, Furthermore if the system
is mains powered the simple expedient
of disconnecting the power at the

ALARM
T

PROCESSING
ELECTRONICS

Fig.3. Laser diode
array for security
fence.

main will immabilise the system unless

automatic changeover to standby
batteries is included.

““Volumetric sensor’’

alarm systems

Volumetric  sensors provide a

three-dimensional detection zone. A
variety of these devices are available;
ultrasonic, passive acoustic,
microwave, radar, optical and passive
infra-red are the most widely used.

They offer a formidable obstacle to
the intruder, but are prone to a high
percentage of false alarms.

They operate by detecting noise or
heat produced by the intruder, or by
detecting movement in the protected
area (by reflected energy or by
Doppler effects introduced into a
sonic or RF field saturating the area).

Perimeter security’’
systems ,

In larger industrial applications
where security is required beyond the
buildings themselves, more elaborate
methods are necessary. Here, alarm
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systems may be used in conjunction
with guards patrolling the area.

Where variable factors come into
play as at exhibitions, museaums, trade
fairs etc. a flexible system has been
developed that can be quickly set up
and linked to a central control unit, as
well as providing communications with
guards. (see Fig. 1aand 1b)

This system consists of miniature
alarm transmitters that are portable
and can be quickly placed at strategic
locations. Portable alarm relay stations
link one or more of these transmitters
with a central processing unit, (which
is part of the fixed equipment}
together with diversity receivers and
control units,

The alarms are sensitive to
acceleration, temperature and position
and when triggered send a signal
identifying that transmitter. The alarm
signal is picked up by a receiver and
fransmitted to a central processing
unit.

Immediately a signal is received, the
guard nearest the alarm point is alerted
by UHF radio or an inductive loop. {f
the guard fails to acknowledge the call
a nearby group of guards is alerted. At
pre-set time intervals other actions
may be initiated, eg. automatic closure
of doors, telephone alarms to the
police etc.

All alerts are registered on a printer
which registers date, time and location
as well as the name of the gquard,

This integrated system has been
developed by Sweden's Sonab AB and
is representative of a modern highly
effective security system.

The laser “fence”’

Because installations such as airports
and military bases are vulnerable to
intrusion, the US Air Force has
developed a aser system for perimeter
security.

Sojid-state injection lasers {giving off
radiation in the near infra-red)
generate narrow beams of energy
which are monitored by remote
receivers.

Any intruder crossing the optical
path will trigger an alarm. Fig. 2
shows how an overlapping array of
Jaser fences can provide total security
around a given area. The units shown
in Fig.3 are portable and can
withstand the high winds experienced
around airfields.

They are operable even when
visibility is poor. The low power laser
sources are safe to personnel,

Weapon detection

With the current wave of terrorist
attacks and hijackings the need for
security at airports, post offices, and
other public places has resulted in a
large range of devices coming into use,
Baggage, for instance, is checked

OOOR

OBJECTIVE LENS

\

IMAGE
INTENSIFIER

T.V.CAMERA

ACTIVE MAGNETIC
~ PORTAL DETECTOR

ELECTRONICS

PORTAL
OETECTOR

Fig.5, Parsonnel X-Ray screening portal and alarm system.

prior to Ioading into a plane's
cargo-hold. Security guards usually
search each piece by hand but thijs is
both time consuming and costly.

Devices are now available for
automatically checking luggage for
weapons and other hidden items.

Woestinghouse, have developed a
gamma-ray detection system for
continous luggage monitoring.

The luggage is scanned as it is carried
along a horizontal conveyor, between
the gamma source and the detector
array. (see Fig.4).

A fan beam of gamma rays passes
through the luggage and is monitored
by an array of scintillation detectors.
By adjusting the detection level
appropriately the system detects the
presence of a weapon by looking for
radiation falling below & preset
threshold fevel.

The high degree of absorbtion by
weapons, espectally lead bullets, makes
them stand out compared to most
metal objects carried by travellers. The
incidence of false alarms is sufficiently
low to make this an effective and fast
security monitor,

Since the radiation source consists of
a radioisotope inside a shielded
container, the unit is compact and
easily transportable.

Another type of system that can be
used on conveyor belts is the magnetic
metal detector similar to that used to
detect tramp metal in quarries and
mines.

Goods moving along the conveyor
pass through a detector loop which is
adjusted to detect metal objects above
a certain size. When a metal object
enters the activated loop, it distorts
the magnetic field and triggers the
alarm. Units such as this have been
testec in postal sorting offices with
good results.
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Detecting explosive and
non-metallic objects

Firearms are relatively easy to detect,
their concentrated mass of metal can
be spotted by conventional metal
detectors.

But explosives and non-metallic
objects pose a more difficult problem

Fig.6. X-Ray of dummy carrying concealed
weapons,
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— in fact many of the recent ‘letter
bombs’ were impossible to detect
without the use of very sophisticated
equipment.

At present the only effective way to
detect explosives and non-metallic
objects is to sense their characteristic
odours.

Explosives are naturally unstable
compounds. They emit vapours that
can be detected by gas
chromatographs, and other forms of
chemical analysers.

These ‘electronic sniffers’ sample the
air {often routinely), in places where
explosives are likely to be concealed:
luggage lockers at airports and railway
stations are common examples. These
units can also detect fire-arms by
sensing the vapours of the oil with
which they are usually fubricated.

Specially-trained dogs are also used
to detect the odour of explosives,
fircarms and other  contraband
material. At present, trained dogs are
the most sensitive of our sensors, in
fact their sensitivity to very small
concentrations of vapour far exceeds
that of even the most sensitive gas
chromatograph. {Both dogs and
chromatographs are much more
sensitive than an unaided human.)

Protecting key
pubilic figures

Assassipation  and
growing menace.

A great deal of research into personal
protection has been carried out by the
US Army’s Mobility Equipment
Research and Development Centre
{(MERDC).

MERDC's recent efforts have been
concentrated on three main research
projects. These are, controlled access
to crisis areas, crowd surveillance, and
sniper fire detection.

Controtled access checkpoints have
existed since hostile actions started
between groups of human beings.
Until recently these consisted of visual
and physical checks, and evaluation of
behaviour patterns. But now, these
checks are aided by various electronic
devices.

The principle hazard

terrorism is a

is concealed

Fig.8. Thermal image of concealed weapor,
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Fig. 7. Vofcsprints of
stressed and unstressed
subjects, Modulation
of the unstressed {right)
voice almost disappears
“under stress’ (left).

weapons. These are usually detectable
by channelling people through a
limited number of entrances housing
various types of magnetic and X-ray
equipment coupied to alarm systems.
(Fig.5). Figure 6 shows an X-ray of a
simulated 80 kg human. The dummy is
a walking arsenal. Observable on the
X-ray are several otherwise-concealed
weapons distributed about the body.
This X-ray phcto was taken using an
image intensifier. TV screen displays
are also used. These are less clear but
improved systems are being developed.

Whilst this technique provides a
quick generalised ‘scan’ of the
population, more sophisticated
methods are used to investigate
individuat suspects.

One device that shows great promise
is the psychological stress analyser.
This device analyses changes in
involuntarily moduiated components
of the human voice {(Fig. 7). In use,
the suspect is asked a series of
questions and his answers recorded.
The subsequent tape is run through
the analyser which produces a chart
which must then be interpreted by a
trained operator,

MERDC's goal is to produce s unit
which can analyse suspects’ speech
directly, indicating the presence and
degree of stress without operator
interpretation.

Basic wvoice amalysis wunits are
currently being used by several police
forces and army units worldwide.
Regrettably, these devices are also
being used by employers to vet their
prospective employees — with or
without their permission. However
legistation may well soon be passed in
the USA to outlaw their use ~ except,
presumably, by security organisations.

Another device used for crowd
surveillance 15 the infra-red imager.
Figure 8 shows how a weapon will
reveal its presence thermally at a
distance of about four metres. This
technique works wel! but has not yet
been evaluated practically.

Another device developed by
MERDC detects and locates the source
of sniper fire. Naturally this is only
effective after the act, but some

measure of. protection is provided if
the origin of a shot is known.

The device uses muitipie radiometers
in a 360 degree array to detect and
locate the infra-red component of a
gun-flash. Maximum range is about
300 metres. The unit covers twelve 30
degree segments in azimuth and four
20 degree layers in elevation. Thus
there are 48 fieids of view (Fig. 9).
The unit incorporates an acoustic
alarm actuated when ancillary sensors
detect gunshots close by,

o @

HOLDR
OISPLAY

ON ) lNC%ASE

1
POWER ACOUSTTC ALarm  "U0'0

Fia.9. IR gunflash detector display console.

The wvarious technolfogies being
researched by MERDC have many
civitian applications and their efforts
have been closely coordinated
with the US Dept. of Transportation,
Federal Aviation Agency, Customs,
Secret Service etc.

At the beginning of this century
there were only three crimes a year per
thousand people. By 1971, this figure
had increased 1o three per one
hundred people — ten times as many,
{Source — Prof. Sir Leon Radzinowicz,
Wolfson Professor of Criminology,
University of Cambridge).

American gangster Al Capone once
said ‘There is in this country a
gangrene . .. it is called the almighty
buck. As long as peopie are prepared
to do anything to get it, i can control
them’. [ ]
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THE FAMIL
FERRY

An old problem updated — electronically

PROJECT 230

THE ORIGIN of this problem is not
known. The writer heard it & while
back, and thought it would be fun in
electronic form. So here’s the story:
A family comprised Dad, who
weighed in at 140 ibs, Mum, who
also tipped the scales at 140 ibs;
son Tom ~ 70 Ibs, and daughter a
nimble 70 lbs, plus Fido 2 wetl fod
dog of 161bs. They all came 10 a
river which they wanted to cross. In
the boat which was tied up there,
was a notice which  read
‘CAUTION!  pAXIMUR LOAD
150 1b." MNow this river was infested
with crocodiles, so no one was keen
on swimming. Problem: how did &l
the family get across the river?

The circuit is arranged so that the
alarm operates while switches are
beng moved from side to side — if the
total load they represent exceeds
150 bs.

Each member, including the dog, is
represented by a three-position lever
switch.

Only the contacts in the middie
position are usad, as thcy are closed
while the levers are passing through
the ‘dangerous’ position, i.e., while
people are in the boat. Fig. 1
iliustrates the arrangement. The alarm
is a red pitot lamp marked SUNK.

The circuit is shown in Fig. 2. The
lever switches used are 3-pole three
position, although the links between
poles are not shown in the circuit. All
the levers are shown in one side
position, and they close circuits only
momentarily as they pass through
their centre positions. This bnet
contact applies a voltage to the gate of
the silicon controlied rectitier SCR,
which turns it or and legves it on, thus
leaving the SUNK iight turned on. The
moving contacts on the switches are so
wide that if the switches are moved
reasonably together there is no chance
of {ailing to make a circuit when one
shouid be made.

To reset the game after the boat has
been sunk, a SALVAGE push button
is provided. This is a normally closed
push button, which, on being pushed,
simply opens the circuit momentarily

PARTS LIST — ETI 230

R1 Resistor 1k wBw 5%
R2 ¥ 3.3k ” o

Swatches 9 by 3 pole 3 position
rotary )
1 by normally ciosed push
bution.
SCR1 Silicon controiled rcctifier
C106 ar sinutar
4.5 valt battery, 4.5 vall pilot 1amp,
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and so turns off the SCR — uniess the
switches have been left in a 'sunk’
arrangement.

A study of the circuit will show that
the lamp is turned on if any circuit is
made between the right and left hand
side Yines. The switches between these
lines are such that, in all dangerous
situations, a circuit {S made. No main
switch is provided as the lcakage
through the SCR is negligible.

CONSTRUCTION

This project was assembled on an
aluminium panel in a plastic box. The
underside view of the panel is shown
in Fig. 3. The SCR and two resistors
involved are mounted on a tag strip,
as shown in Fig. 4 and the wiring
diagram.

Switches should be assembled first,
and wired one by one as they are
mounted —~ there is too little space to
get at all the terminals once they are
all mounted.

The switch wiring is shown in Fig. 4,
where each dot represents one of the
12 terminals on each switch. The
terminals on the switches are not
actually numbered, but the numbers
given to them in the right hand
column of Fig. & relate to the
positions indicated by numbers in the
switch diagram in Fig. 5.

After mounting and wiring the
switches the tag strip should be wired
and mounted. An aluminium clip was
made to hold the fiat 4.5 volt battery,
and this was anchored by the tag strip
mounting screws. The pilot Jamp and
push button should be mounted and
wired last,

Fig. 3. Undarside view of the front panel showing how switches are rmounted.

5

PUSH
BUTTON
PILOT

4.5 VvOLT
BATTERY

LAMP

SCR
CcW6

TO SWITCHBANK

TAG STRIP

3.3k

__ 1 | wanoee S E

CHECKING

Each of the ‘dangerous’ conditions
shou!d be set up to see that the SUNK
lamp comes on as it should. If there is
any difficulty with the SCR turning
on, the value of R2 may be reduced.

The value shown suits the SCR
specified, but other SCRs with less
sensitive gates may nesd more current
to trigger them, and so the resistor
may be reduced to suit,

incidentally, if you can get this
family across the river safely in less
than eleven crossings, lzt's know how
you do it}

Fig. 4. Schematic of the connections 1o the tag strip.

Fig. 5. Switch numbering convention
used. Note that terminals 1, 5 and 9
are the wipers.

Fig. 6. Method of wiring the
switches. Pin numbers at side
are the same as those shown
in Fig, 5.
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ELECTRONICS

=it’s easy!

Introducing the elements of amplification,

AN AMPLIFIER, whether electronic,
mechanical, acoustic or optical, is a
svstem building block. It allows the
amplitude of an input signal to control
a secondary source of power such that
the amplifier output is of larger power
{or voltage or cument etc.) than the
input signal. This concept is shown as
a block diagramy in Fig.l. tn its

simplest form, an electronic amplifier
has one input, one output and source
of power, The common line is usualiy
not shown in block diagrams, being
there by inference. Actual circuts
always require @ common line which is
variously referred to as earth, ground
or negative rail.

SOURCE OF STEADY POWER
THAT 1S CONTROLLED INTO
OUTPUT BY INPUT

-—

=S

INPUT SIGNAL

ACTIVE DEVICE 1

OUTPUT SIGNAL

Fig 1. Schemaric diagram illustrating the Amplifier funcrion.

IMPLIED COMMON
»~ LEAD

60

PART 11

Would you believe tha: there is a ten
rransistor radho on ris tiny 1 mm squars
chip. The device is the Ferrant; 2N414
radio IC.

ALL SHAPES, SIZES AND
PURPOSES

Although the basic eiectronic
building blocks now avaiiable are
extremely versatile, there is stiil no
single magic box that can perform all
amplifier tasks at the best price and
pertormance. Conseguently, we make
do with many different forms of
amplifier to suit an even greater
nurnber of applications.

Most  amplifiers increase signal
voltage amplitude; others, more
unexpectedly may reduce it. In both
cases wwe say the ampiifier has & gain
eg. a gain of 10 — or again 0f 0.1.

The most common need to amplify
the voltage at the input, but often we
may need to increase the cument or
power levei. Yet another nced might
be to accept a current input and
provide a voitage output. The purpose
of the amplifier must be clearly
understood, for the design and
trouble-shooting procedures wili differ
for each case.

Newcomers to electronics may think
that an asmplifier must zalter the
signat/ampiitude-level linearly without
affecting its time or frequency
characteristics, that is, it should
amplify with fidelity. This is certainly
so  with hi-fi  audio-frequency
amplifiers and with very sensitive
transducer ampiifiers, but again some
amplifiers are designed to distort the
signal in some ways 10 suit & particular
purpose. More about these later,

AMPLIFIER JARGON

The role of an ampliiier is denoted,
to some extent, by a prefix. For
example a pre-amplifier may precede a
main amplifier. !t amplifies low-level
signals (micro-amperes, microvolits and
microwatts). Figure 2 shows a string of
amplifiers in a typical system,

A power amplifier increases the
power level of signals in order to drive
the output device of the clectronic
system e.g. the loudspeaker in a hi-fi
system; the display tube in an
electronic counter. What constitutes a
power amplifier and what constitutes a
small-siynal amplifier is quite arbitrary
in absolute terms — the power stage of
a digital pocket calculator needs to
drive devices rated in milliwatts, but a
rollingmill  controi  may  need
tens-of-kilowatts capability,

Amplifiers have other applications
apart from providing gain. You will
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R - s
An exampled of a hybrid FE T-input,
operational amplifier 1C. The small chip
conteins two FET transistors, the large
chip the remamning bipolar transistors. The
ciecult contamned in these two tiny chips
is shown on the right. Each division of the
scate on the left is % mm.

remember in an earlier section, we
discussed how connecting 38 (ow
impedance meter to a high impedance
circuit could affect, or even damage,
the circuit. This effect, the loading of
one slage by another., may be
overcome by using an amplifier as a
“buffer’” between the stages.

Buffer-amplifiers usually have a
voltage gain of less than one. However,
they do have a power gain and their
usefulness is mainly in that their input
resistance is considerably greater than
their output resistance, Thus the
output of a buffer stage can be loaded
heavily with little effect on the input.
They are, in effect, impedance
converters.

Another amplifier characteristic of
interest is whether it can handle
direct-coupled signals or "not, if the
signa is coupled to the input via a
capacitor, dc signals cannot pass, and
such an amplifier is known as an ac
amplifier. This s not necessarily a
disadvantage for, in many systems,
only ac signals are of interest,

Another type of amplifier that will
often be encountered is the so-called
operational amplifier. \n the early days
of electronics, dc amplifiers were
difficult and expensive. to build
because any drift of component values
or gain resuited in an unwanted output
change. Thus special design procedures
had to be used for dc amplifiers,
making them  very  expensive.
Nevertheless, they vere used
extensively in early analogue-computer
systems to perform basic arithmetical
operations — adding, subtracting, sign
inversion and integration — hence their
name. {This will be expanded later in
the series). Today the operational
amplifier can be manufactured
inexpensively in integrated circuit
form.

In fact, the tables are now turned;
the modern operational amplifier is
even chalienging the single transistor in
price, and has tremendous advantages
in  stability and flexibility, over
discrete transistor stages. Indeed these

~~~~~~
ohéuT P01 @ KT Rl ene
weby it

new basic building blocks come close
to providing an all-purpose basic
amplifier unit,

output-leve, change. The ratio of
output to input-lsvel change is called
dc gsin. In an ac amplifier this change
is virtually zero because dc signals are
not recognised. This does not,
however, mean that there is zero dc
level at the output, merely that it is
unchanged by very-low frequency
signa's.

FREQUENCY RESPONSE

A very smaill change in the dc level at
the input of a dc amplifier will
produce a corresponding dc

GENERAL PURPOSE AMPLIFIER
— PROVIDES GAIN, FILTERING, ETC.  POWERAMPLIFIER

\ /

/ BUFFER AMPLIFIER
PREAMPLIFIER TOMATCHSTATES
WITHOUT LOAOING EFFECTS

Fig.2. Amplifiers having ditferent functions are often combined in a series chain to achiew
an owrall purpose.

SENSOR

ACTUATOR
{INPUT)

{OUTPUT)

/ﬂESPONSE AT ZERO FREQUENCY

AMPLITUDE
RESPONSE FALLS AS
FREQUENCY RISES
(LOW PASS — THE dC AMPLIFIER)
dc FREQUENCY RISING

NO RESPONSE AT dc
AMPLITUDE i

/

NO HIGH FREQUENCY RESPONSE

[BAND PASS — TYPICAL aC AMPLIFIER)

dc FREQUENCY RISING
EVENTUALLY
FALLS OFF
AMPLITUDE = IN REALITY
1
1
t
1 [HIGH PASS})
]
\
1
dc FREQUENCY

Fig.3. Response-curws of amplifiers having theee different amplitude Arequency
characteristics.
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ELECTRONICS —it's easy!

T0Y TOS (1C)

(3

TO10S (1)

m

ASEDD

The frequency performance of all
amplifiers can be shown by two graphs

amplitude versus frequency and
phase versus frequency. The first is
more commoniy encountered. There
are other things a designer needs to

know, such as timeresponse to a
sicp-change  input, but for the
moment we will restrict ourseives to
the amplitude versus frequency
characteristics.

Physical factors make amplification
very difficult at high frequencies. Thus
all amplifiers cease to be cifective at

10105

i D 8

50728 1018

NEGATIVE.

T092

Fig.4, Transistors come in

L many shapes and sizes. Here
is @ sefection of teansistors
and 1Cs. Case type numbiér is
above each unit.

some upper frequency, but in practice,
it is the attainable relative-frequency
limit that matters. For example, if the
signal to be amplified has no content
beyond 20 kHz — as in hi-fi sound
systems — there is little point in using
a unit with 200 MHz capabilities. This
would be more expensive to build and,
therefore, @ waste of effort.

We use several descriptive terms that
denote an  amplifier's type of
frequency response. Figure 3 shows
three main classes — Low Pass {passes
only frequencies below a selected

ONLY NEGATIVE POSITIVE
VOLTAGES AMPLIFIED CURRENT R CURRENT "
SMELISIE AMPLIFIED
- - +
0 _ 0 0

g

Fig. 5. Valves and transistors. when used abuwe, con only hondie ore polacity of signal.
Any athere polosity sigaal is clipped as 5o a rectifies.

SUPPLY

= INPUT

— -3

+

oUTPUT
—— 0 - -_——
,‘ \‘ ] [}
i
\/l N ‘\,.,/
MISSING
CLIPPED

Fig.6a. Effect of feeding a smaller bipolar signal into a transistor. One polarity of half
yoia Is chipped. (Gb). If the input signal is increased sutficiently the tops of the

wiora will also be clipped.

cutoff point} Band Pass (passes only
frequencies between upper and lower
cutoff points), and High Pass {passes
only freguencies higher than a selected
cuteff point).

Note that the high-pass amplifier
stitt has some upper frequency limit
beyond which its response will drop
off. The same terms apply to filter

circuits — indeed amplifiers can be
regarded as filters capable of providing
gain,

The frequency response of an
amplifier is primarily limited by the
active device itself (transistors etc) and
secondly by the passive components
around the active device which madify
its performance. Some ampilifying
elements will work at megahertz
frequencies, some only at kilohertz
frequencies. Each have their uses.

PRACTICAL LIMITATIONS

The first active electronic-amplifier
element was the triode thermionic
valve {briefly descrihed in the fast
section). This has now been replaced
in most applications by the transistor.
The transistor does the same job but
with less power loss, smaller space
requirements and much reduced cost.
Several packaged forms of transistor
are shown in Fig.4.

The system designer would ideally
like amplifiers that accept any polarity
of input signal (be it negative or
positive with respect to the common
lines) and amplifiy it without changing
the polarity, or distorting the wave
shape in time or amplitude,

Unfortunately neither the thermionic
valve, nor the transistor, can provide
these facilities unless they are used in
special ways along with passive
elements. Both devices individually
will only operate with one polarity of
input signal — see Fig.5. If the signal
swings to the other polarity, the
output disappears: they become
rectifiers.  Transistors may be
constructed to operate with either
polarity dc signal, but not both
polarities with the same device. That
is, they may be constructed as
complementary units, valves cannot.

Another practical limitation s that
these basic devices can only tolerate
certain maximum-maghitude signals; as
the input signal is increased, a point is
reached at which the output signal
ceases to increase in amplitude (it gets
clipped). If exceeded still further the
device may fail altogether. These two
effects are the main shortcomings of
both valve and transistor, and are
illustrated diagramatically in Fig.B.

Eventually an active element may be
discovered that does not suffer from
these shortcomings; untit then we
must modify the characteristics of
existing active elements in order to
obtain the characteristics we need.
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This is done by using the device in
combination with other active and
passive elements to form complete
circuit combinations that becorne our
required basic amiplifier blocks, Such
circuits are either built from individuai
components — the discrete circuit; or
aiternatively they are purchased ready
designed and manufactured as hybrids
— a discrete circuit packaged into one
unit. A third alternative is the
integrated circuit {the IC) in which all
active and passive elements are
fabricated on a common substrate.
Figure 7 shows several modern
amplifiers based on the transistor
amplifying clement.

AMPLIFIER CHARACTERISTIC
CURVES

The wvarious types of individual
amplifier elements bebhave differently,
have different signal-fevel handling
abilify  and have different
input-to-output signal ratios {gain).
Furthermore, the gain may depend
upon the amplitude of the input signal
and on what is connected to the

_output.

The information, needed by a
designer on device characteristics is
commonly provided by graphs known
as characteristic curves, We met the
simplest form of curve when we
discussed the light-dependent resistor

7(c)

Fig. 7. Typicsl amplifiers using devices having differing levels of
integration. (a) Typical discreet transistor stage. (b) Internal view
of Sanken 10 watt power amplifier of hybrid design. Note povrar
transistors at top of module.(c) Voltage regulator for cars {from
Lucas). It contains the thick hybrid IC on jeft which has three
transistors, two diodes, two capacitors and five resistors assembled
onto 8 25mm square coramic substrate, See if you can pick the
individual components.

The problem of presenting
characteristic curves for amplifiers is
more complex than for that
light-dependent resistor, for there are
an infinite number of describing
curves. To understand this, consider
the relationship between the supply
current (1) flowing into an active
element {Fig.6) and the voitage
developed at the output (Vout), [t is
in Part 2 of this course. In that case not possibie to draw a unique single
there was only onerefationship — that graph, as tne relrionship depends
of resistance versus light level. upon the signal currenit into the input

terminals — call it ijn. For each value
YHIS AREA NOTSRAWN AS if lin there will be a specific graph of |

10—/ OF NO VALUE TO DESIGNER versus V {out).

/! A convenient way of representing
| '/ 100 what happens is for us to draw
pp DN individual curves at evenly-spaced,

//'-:"’;—- realistic values of lin. The result is a
5 O L family of curves as depicted in Fig.8.

’;,.,———'_—'":':_. A little thoupht shows that other
e families can be constructed also
e w—mmea — output-voitage versus input-voitzge for
0 0 various values of inpqt current is one.
! g _15 Furthermore the fixed parameter
— could be input volitage nsiead of

vV aur current — as is the case ior valves.
The characteristics of both valve and
transistor devices can be visualised this
| way (as indeed can any type of three
terminal amplifier) and these curves

l are of great value to designers.

Most people engeged in electronics
do not need to measure the
I characteristic curves for themscives;
L ety —-—— 5

they are provided in manufacturcrs’
data sheets, |t is important for us 10

T V out understand these curves, for they help

) explain how the non-idez!

! characteristics of active elzments

————— - {discussed above) are overcome in
P8, How cHvactoristic curvy'sre ued practrca§ circuits. Before discussing
t0 describe the performance of an active how this is done we need to know
device. more about the transistor itself, ®
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E.ECtaniCS by Jabn iTiker- Hbrhpatnch

Jomorrow

{ BELIEVE that | have mentioned
before that there are radio stations in
the USA and in Switzerland that
transmit  accurate information on
VHF, This data ranges from pulses at
specific time intervals right through to
full BCD coded time of day. So far
nothing anything fike this is available
in this country but - when CEEFAX/
ORACLE starts up futl time trans-
missions - the date, day of the week and
time of day is to be transmitted on
each page header. The page header
contains data to identify it to your
receiving equipment with the intent-
ion that the equipment will ignore all
pages ¢xcept the one that you have
chiosen to view on your selector. The
rate at which new pages are transmitt-
ed is of course a lot faster than one
per second but as one page may con-
tain a full screen of data and another
page only a few lines, the time be-
tween pages is not constant.

TELLING THE TIME WITH
CEEFAX

A TV tuner with basic decoder
circuitry for page headers added
would give a source of some very
valuable data. At present the data is
transmitted in 1ISO-7 {or ASCII) coded
format to enable ail 64 character
codes to be transmitted along with
some instructions and a parity check-
ing bit, this in total makes up into 8
bit words where the low order bits
for the numbers 0-9 are in standard
BCD format. After the sync and
control data for each page header
{which could possibly be ignored in
most applications) comes data in the
format ‘CEEFAX P309 Thu 19 Feb
14.05/34'. This data starts in word
number 14, ie after 13 words of eight
bits, and is 32 words long. To ex-
tract the time data you would need
to check the clock run in {the first
two words of the control data), then
ignore the next 34 words {34 x B bits).
This would put you at the first bit of
the tens of hours digit, as we do not
need the first four bits of any 1SO-7
word for numeric purposes we can
now ignore 4, read 4, ignore 4, read 4,
ignore 12 (includes separator}, read 4,
etc until we have read the six lots of
4 bit BCD data into a storage register.
We can now paraliel read from this

The new Advance programmable calculator showing the plastic strip programming device,

together with the punch for writing programs.

register into a set of latches to give us
latched BCD time information with an
accuracy of about +/~ 10mS from an
accurate nationwide source.

Thus we have a system whereby
we can have any number of clocks atl
of which wi!l always read the same
correct time, a digital TIM. The only
two problems at present are the cost
of such a unit, which would not deter
those who need this sort of accuracy,
and the fact that the source is only
available during normal TV trans-
mission times, [f you think that this
facility, or even the whole of the
CEEFAX/ORACLE system should be
available 24 hours a day then write to
BBC or IBA and put forward some
good reasons for a 24 hour service.

PROGRAMMABLE CALCULATOR
WITH PLASTIC TAPE INPUT

Once upon a time | was quite involved
with a range of calculators from
Advance Electronics, they are the
people that produced an ‘Executive’
at the same time as Sinclair. 1§ still
have an Advance mode! BB which |
think is one of the best ergonomically
designed machines on the market even
if it is too expensive for its functions,
The same company has also had a
programmable machine on the market
for about 1B months and recently has

offered this as a kit {see last month’s
ETI}, the machine has two memories,
square root, percent, and 16 digit
readout (B+B). The programmability
is restricted to a total of 40 steps over
two programs one up to ten steps and
one to 30 steps, these are enough
for most engineering and scientific
calculations, There were in my opin-
ion only two faults with this machine,
the first was the fact that there was
no ‘compare’ available and thus when-
ever a comparison was required the
machine stopped for a manual com-
parison and then a continue or switch
to program 2 instruction was given -
manually. The second fault was that
the memory was mains dependant
and so the machine had to be repro-
grammed after being disconnected
from the mains. This fault has now
been overcome with a new adaptation
to the basic 162P calculator which
consists of a plastic strip with instruct-
ion steps punched into it on a simple
mechanical punch similar to an ord-
inary portable paper-tape punch,

In operation, the new programming
device bypasses the calculator key-
board; the program is punched as a
series of indentations on a sprocketed
plastic strip which is fed over a sens-
ing device by a miniature drive motor.
A novel principle is used in the pat-
ented sensing device; the indentations
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in the plastic strip are detected by a
row of miniature ball bearings which
then depress a strip of electrically
conductive rubber onto a row of
contacts. The 162P calculator fitted
with the new programming mechanism
and complete with the punch costs
£249. In addition Advance Electronics
is making available a series of common-
ly used programs and providing an
advisory service to users who wish to
write their own routines.

BUTTONS ARE GUT!

Television sets were one of the first,
and light switches not far behind -
what? The no buttons revoiution,
touch-tuning TVs, proximity sensing
lift ‘buttons’, touch-sensitive light
switches are all part of the new
revolution away from pushes and
clicks. The latest application of this
approach is a little more sensible than
most, with the advent of the electronic
alarm clock with the ‘snooze’ feature
the idea is to not really wake you
fully but to warn you that the time
to emerge from your cocoon is app-
roaching. To activate the ten minute
or so alarm delay that the ‘snooze
gives you, you have to close a circuit
somehow. The first answer is to put a
button on the back of the clock which
will kill the alarm when pushed, the
probiem here is that there are prob-
ably at least five or six buttons on the
back of the clock and by the time
you have found the right one you are
fully awake anyway and might as well
get up. So far there have been two
approaches to this problem, the first
uses a8 mercury switch or swinging
magnet and relay to give a ‘snopze’
closure when the clock is tilted; this
needs to be thought of at case design
stage so that the case can be tilted and
return to rest safely. The second
approach is 1o use a large touch switch
area on the clock case where you just
have to touch it in the right area to
activate the ‘snooze’.

The new Heathkit digital clock kit,
the CG-1092AE uses a strip of metal
on the top of the case as a touch
switch, if you have to have a lump of
metal on your case you might as well
make it useful in some other way so
Heathkit have made it in the form of
their logo - quite clever. For instance,
when the electronic beep wakes you
in the morning, there are no switches
to fumble for. Instead, the slightest
touch of the Heathkit logo on the top
of the case turns off the alarm elect.
ronically. The snooze cycle, if act-
ivated the night before will give you
another 7 minutes catnap (repeatable
up to an hour). The clock has its own
builit-in battery supply that takes over
in case of a power fajlure, keeping
reasonably accurate time {without the
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The new Heathkit CG-1092AE digital alarm clock.

lighted display) and still waking you
in the morning at the correct time.
When AC power is restored the cor-
rect time is once again displayed with-
out needing to reset the clock by
more than a few seconds.

Other features are 12/24 hour
format, 24 hour format, 24 hour
alarm, automatic brightness control,
and 3 battery switch so that the
batteries do not discharge unintent-
ionally. The kit is complete with
plug-in ICs and case with optional
stand and as with most Heathkit
products no previous experience is
necessary with their instructions. The
price of the kit is rather high at
£50.80 (incl. of P&P, VAT), and the
completed ready-built clock at £72.40.

H.P.1.Cs.

What is the most expensive commer-
cially available IC. We exclude cust-
omised ICs and very complex mini-
computer ICs and only mean those
that the average amateur or engineer
might buy. The most expensive one |
know of is £46.71 plus VAT and is
only a digital stopwatch IC, the

ICM7045 from |Intersil via Celdis. The

functions of this chip are basically a

stopwatch with eight digits giving read-

ings down to 1/100th of seconds from

a 6.5536MHz crystal. !ts functions

include four run states —

1. Standard - After Reset, Start begins
the timing, Stop halts the count
and displays the total time. A
second event can be timed from the
previous time or from zero, ie Re-
set, Start, Stop, Reset, Start, Stop;
or Reset, Start, Stop, Start, Stop.

2. Sequential - Here, after the initial
Reset, the Start will time the first
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event. A second depression of

Start will stop the first time, dis-

play and hold it whilst the clock

has resct to zero and started timing
the second event.

3. Split - Simitar to Sequential except
That the times are cumulative, ie
the reset to zero at each ‘Start’ is
not operative.

4. Rally - Basically similar to the
Standard except that the times are
cumulative and so the Reset funct-
ion is disabled.

Very nice, well designed, ideal for
most stopwatch timing applications.
The only point is that the new Emihus
chip with about £8 of low power TTL
added will do the same jobs and more
at a cost (including the TTL) of about
one third of the Intersil chip. 1t alot
extra to pay for the advantage of a one
chip unit even. if it is in low power
CMOS. If there really is a big market
for accurate stopwatches with all of
these functions either Intersil shouid
drop their price or Emihus should put
an internal Jatch on their chip {that
could then aiso be used as a frequency
counter}.
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- Tech-Tips
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STABLE RC OSCILLATOR

The frequency of oscillation of this circuit is determined
by a twin T network and is stable to within 0.05% for
10% supply variation,

A temperature stability of 0.2% from —209C to 809C wil|
bte obtained if polycarbonate capacitors are used
throughout.

With the values show the circuit ascillates at 60 Hz. tt will
operate at very low frequencies for which the values
required are given by the formula:—

F= 0.159
R3C1
where F = frequency in hertz and R3 is in ohms C1 in
farads C1 = C2 = % C4 and R3 = R4 = 2RS5,

TRANSISTORISED FLASHER

o
28290

This simple circuit will flash a 6 volt lamp at a rate
determined by the size of capacitor C1. It is most
economical on power as it only draws current when the
lamp is ON. When the lamp is OFF both transistors are
biased OF F.

VARIABLE OUTY CYCLE OSCILLATOR

-6 1o + 16V
Ay
Thit LOWD
vRY I
10061} 4 8
31
SUTPUT
LP) 555
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The circuit shown enabies a rectangular wave output to be
obtained with a duty cycle which can be varied over a wide
range by the setting of the potentiometer VR 1.

The well known 555 integrated circuit is used as a mono-
stable device. The capacitor C charges from the positive
line through R1, part of VR1 and D2. When the voltage
across this capacitor rises to two-thirds of the power supply
voltage, the state of the 555 is switched so that the capaci-
tor C discharges through D1, R2 and the other parts of
VR1 into pin 7 of the 555 device. The diodes therefore
enable the charging and discharging paths to be separated;
the effective value of the charging and discharging resistors
can therefore be set independently of one another.

When the slider of VR1 is near to R2, the discharging
time is very short and the output spends only a smal! frac-
tion of its time in the low voltage state. In this case short
negative pulses will be obtained at the output. Similarly,
short positive pulses are obtained when the slider of VR 1 is
near to R?.

One great advantage of this type of circuit is that the
frequency is almost independent of the setting of VR 1 over
most of its travel. I1f VR1 is in the centre of its track, the
duty cycle will be approximately 1:1. The frequency is
almost independent of the output current up lo the
recommended maximum of 200mA.

The value of C is chosen according to the frequency
required. The later can be as great as 100kHz or very low
indeed - one cycie in a few minutes.

OP-AMP RADIO RECEIVER

The figure shows how to wire an op-amp so that it amp-
lifies the voltage generated across a tuned circuit in order for
the circuit to operate as a simple radio receiver. The ‘741’
op-amp is suitable, .

Note that the signal is applied to the non-inverting
input of the op-amp so that good selectivity is provided
due to the high input impedance of this connection which
provides negilible loading of the tuned circuit.
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A 2000 ohm earpiece may be used directly at the cutput
of the op-amp but, as shown, an 80 ohm speaker can be
driven via a capacitor whose value should be selected for
optimum results.

Should the signal suffer from distortion, this may be due
to high frequency noise generated by the op-amp and can
be cured by connecting a 470pF capacitor across the feed-
resistor R¢. The values of the components are not critical.

PULSE GENERATOR

Al
RGO

This simple pulse generator produces 100 nanosecond
negative pulses of 8 voits amplitude.

At syitch on, Q1 and Q2 are off, and C1 charges through
R2, RVt and R4, When the potential across C1 becomes
0.7 volts above point P, the transistors saturate, discharging
C1 through R4. A negative pulse is thus generated across
R4.

When the capacitor is fully discharged the transistors turn
off and the cycle repeats. Pulse spacing may be adjusted
between 1.5 and 15 milliseconds by RV1 and the pulse
duration mey be altered by using a different value for C1.
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ETl is prepared to consider circuits or ideas submitted
by readers for this page. Ali items used will be paid
for. Drawings should be as clear at possible and the
text should preferably be typed. Circuits must not be
subject to copyright. {tems for consideration should
be sent to the Editor, Electronics Today International
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-L EAnTH

The circuit shown in the figure provides a simple radio
receiver which is both sensitive and selective. A low-cost
FET is used - the JUGFET 2N3819.

In order to ensure that the impedance of the parallel
wned circuit is high at resonance, the inductance of 'the
coil should be high and the value of the tuning capacitor
should be kept low. )

The amplitude rhodulated carrier wave sets up a varying
voitage across the tuned circuit which causes VGS to vary
and a changing drain current |pg to flow. A varying vpltage
is developed dcross R1 which is amplified by the npn bipolar
transistor Q2. Capacitor C2 decouples the emitler of .the
bipolar transistor to ground for AC signals and capacitor
C1 decouples the radio frequency component of the signal
from the phones. ) :

Detection of the amplitude modulated carrier wave is
achieved by operating Q2 close to the ‘knee’ of its transfer
characteristic. If the receiver tends to be unstable, the
tendency for it to break into oscillation can be reduced by
coupling the aerial to the circuit by means of a 47pF
capacitor. .

MONOSTABLE MULTIVIBRATOR

“Tanw
Hz R3
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The time constant T of this circuit is equal to 0.7 R1Ca.
Where T is in seconds, Ry in chms and C2 in farads. For
example when Rq = 10 k and Cy = 100 microfarads the
time constant will be one second.

Capacitor C2 may be selected over wide a range and Ry
may be a potentiometer 100 k maximum. Outputs 1 and 2
provide pulses of opposite polarity but the rise time of
output 2 is long due to the charging current of Cp.
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DX MOANITOR

This is the last ETI before Christmas so let me be amongst the
earliesl with wishes that vou may have 1 Very Joyful Christmas
and that 1975 may be a real great year for you, anid vours, in
every way possible! Merry Christmas everyone!

Before we start on the promised Asian Expedition there’s
sonte news from nearer home that - after a gap of some 40 years
since the B.B.C, local stations at Swansca and Cardift closed down -
it is once again possible to get a QSL for a Welsh BC station. The
Rudio 4 Wales transmitter on 881kliz is iocated at Washford Cross
op the Baglish side of the Bristol Channel,

lHowever on 30 September the Independent Local Radio Station
for South West Wales began operations on 1169kilz and 95.) MHz

VIIF. under the slogan “Swanses Sound” . The MW transmitter,
located @ mile or so to the north of Swanses, operates with a rated
500 walts, whilst the VHF transmitter is a 1KW job atop Kilvey
Hill, overlooking the wade expanse of Swansea Bay, and transmitt-
ing much of its output in stereo, using circular polarisation. Easly
reports Indicate that “Swansea Sound” is getting out really well
and reeeption reports have come in from many arcas of Britain and
also from parts of Scandinuvia. The station is on the air Monduy-
Saturday from 0600 1o 2400 clock time, and from 0800-2000 on
Sunday: normal scheduling has Welsh language programmes in the
1900-2030 spot cach weekday cvening with the rest of the sched-
ule in Eaglish. A policy of checking cach report against the stution
log means that a “Swansea Sound™ QSL really will be worth having
and the address 1o send your reports i: “Swansea Sound”’. Victoria
Road, Gowerton, Swansea, West Glamnrgan, I be doing a short
spot especially for DX listeners « regutarly on Thursday cvenings
around 2313 clock time.

And with that, let’s up, up and away ot our magiv carpet to the
mysteries of Asian DXing!

Reception is much more difficult than with the African stations
previously discussed. One majog factos Is that the tune difierences
between Asia and Lurope are very substantial, ranging from § hours
upwards (it we leave out the Middle and Near East arcas) and this
means that many Asian stations are only on the alr for very brief
periods dustng which reception is even possible in the UK. Then
we have the greatest dilfieulty of all and that is the languages of
Asiu arc unfaméliar to the majority of Westerners and arc completely
difterent in siructure to those of Europe, since tonal differences
don’t just signify varied emphases of a word or phrase (as in English):
but often they give a parsticular syllable completely different mean-
ings depending on how that syllable is uttered,

Yect another problemn is the terrific varicty of languages used:
India alone recognises some 800 separate languages (not dialects
but distinct languages!) and all these fuctors tend to make ident-
ification of Asian stations very much more difficult than is the
case for AfTican stations, assuming that you can hear them in the
first place! So, let's do sote picking and choosing in the hope that
what follows will stir your intesest in this faseinating area for DXing.

It doesn’t seem illopical to start with CHINA since Radio Pcking
is one of the world’s most powerful radio voices broadcasting in a
vast atray of tongues European, Atrican and Asian. In the vast
majority of the tangues used, the word *Peking’ is not too dilficult
to recognise, but the two main Chinese [lome Services, backed up
by an array of regional services on many frequencics on the SW
bands can be guite a puzzle as "Peking’’ is a noticeable absentee
in the station identifications. The word to listen for is "*Chungyang”
followed by the phase “jen-min kwang-po ticn-tai’’, mcaning
“Central . . . people’s broadcasting station”. In the case of the
regional outlets “Chungyang” is replaced by the location of the
station. One soon becomes adept at recognising the opening bars
of a tunc called *East is Red™ which R Peking uses as an intervat
signal in most of its opcrations.

TAMWAN is the name by which “Free China” is now generally
knawn, and the Broadcasting Corporation of China is the title of the
organisation which transmits the External Seryice from Taipei.
B.C.C. isn"t all that hard 10 hear in the UK. provided that onc¢ happ-
ens to chance on onc of the frequencies currently in use but they
change with bewildering irregularity(!): best bet is probably the
1900-2000 cvening service in English for Africa and Europe normally
broadeast on 6 or 7 channcls in the 31, 25, 19 and 16 metrc bands.
Two favourite frequencies are 15125 and 1 7780kHz. so try your

€8

Compiled by Alan Thompson
luck there!

JAPAN - if you are relatively new to DXing - can be a very hard
country to hear but, having once made the break-through you will
wonder why you have not heard it befere! NHK, the Overseas
Service of Radio Japan, has a service cspecially for Evrope from
0630-0830 G.M.T. daily, with the English scgmien: of the trans-
mission running from 0800-0830 on 15430 and 1 7825kHz. The
cvening service, with English 1830-1900, is rather more difficult
to hear owing to band congestion bu! the frequencies used are
currently 9605 and 7195kHz, As an alternative, NHK has s Gen-
eral Overseas Scrvice, throughout the 24 houss, in both English and
Japanese: the spots ure of 30 mninules with the first 135 minutes
being in English and the sccond portion in Japanese: worth trying
at this time of year are the transmission periods beginning at 0700,
0800 and 0900 when the frequencics are 15195, 9505 and 1 7855kHz,

Moving over to the Indian sub-continent, things start 1o get a tot
more difficult, Problem No. 1 i3 the absence of detailed transmussion
schedules - very often they armive after the stations have made fur-
ther changes! - and Problem No. 2 is the extreme variahility of
some of the frequencies used. INDIA, however, has a marked
liking for some out-of-band frequencies und 9912kHz is a frequency
that All-India Radio scldom scems ta leave Jor very long: others to
try are 3905 und 1 5080 (hut beware of R Teheran using 15084kHz
for its Home Scrviee!). PAKISTAN, too, shows a bewildering serics
of variations in both timing, languages and frequency usage. A good
place to look, as this is being written, is 17690kHz between 0830 and
about 1100, with programmes in Urdu and English: if this fails, try
11672 where R Pakistan is often to be found, or 6280k Hz often
used in the late afternoon period. BANGLADESH’S Exiernal
Service is still in the formative stage with scheduling changes coming
thick and fast: try 1200-1300 on about 15520kHz although the freq-
uency varies by as much as 20kHz at times.

Many of the Asian countries carry their Home Services on the
low-fsequency SW bands and they are happy hunting grounds for
the experienced Asian DXer in the winter period. The very abscnee
of exact schedules is one of the spices (Tuvouring this kind of DXing!
As of mid-October giving some of the tollowing a try should result
in some good catches for the log « SINGAPORE: R Singapura is
very good between 1500-1630 and 2230-2330 on two parailel chan.
nels, 8010 and 5032, in the 60 metre band. NEPAL: R Nepal is, at
the moment, using the strange frequency of 3425k1iz tor its Home
Service, in parallel with 7100kHz. Worth trying around 0020 when
it signs-on fot the morning, or again aboni 1500 1w the afternoon.
Much Indian tilin-music is included in the schedule, TIMOR: if
vou ate very, very, lucky vou may catch this one, in Portuguese on
3668kHz - another add frequency - from about 430 until 1500 on
a day when conditions are rcally quict! A really superb caich is this
one! MALAYSIA: s variety of Home Services are broadcast by
Radio Malaysia: two channels worth trving are 5005, which s
Kuchmg in loca! languages from around 2230 to 2300 when it
closes, and 4985kHz, zbout (he suine titme, when it has a pleasant
morning music progtamme with English news, INDONESIA! this
Is one country which [ have deliberately left out of this “Expedition™.
The Indonesian broadeasting authorities arc in the midst of a major
reosganisation of their Home Services and it really is somewhat
pointless listing stations which may well have ceased to operate,
You could try 4805kHz about 1530 or 2230 when Jakarta - the new
spelling for Djakarta = is often to be heard there. AFGHANISTAN:

R Afghanistan has recently reduced its Extcrnal Service and best
bet is now 4775kHz throughout the afternoon in a varicty of Mid-
dle East Languages.

Finally, a few words about DXing 60 metres, At this time of
the year, it is the easiest thing in the world to come up with many
mistaken identifications. There is a substantial Muslim influence
throughout much of Asia and what sound like " Arab” stations may,
in fact, turn out to be those of Indonesia or other parts of the Far
East, Furthermore, a number of Russian local services are sudible
in the U.K. in late afternoon and some of those located to the
north of the India-Pakistan area can cause seal idenlification
troubles: one to beware of, is Radio Tashkent on 4850kHz and
another is Rudio Baku on cither 4785 and 4985kHz since the lang-
uages used are, to say the least, unfamiliar to many Westerners, [t
is = fagcinating area for the keen DXer.
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INTRODUCTORY OFFER

A VCO.vyrracht THZ to T00KHZ ror£3.8sp. P&P 15p.

Size: 2" L. 1 1/8" W, 6/8” H. Input: 12V to 24V DC (not centre tapped} 18V input giving 10V constant amplitude output, Requires
only a 1 meg ohm pot 10 tune entire range » of Can be svept vith a saw tooth input. Enormous possibilities - music; synthesizers; filters;

communications; frequency modulation etc, Detailed application shect with all purchases. Sole Distribulor.
CAPACITOH PACK 50 frend ntw compo- FIBRE GLASS w: theve €1 plus P& P 200 INSTRUMEAT 3in, Colessn 3 ohem 359 CRYSTALS Colour 44342 BRAND FIBRE GLASS PRINTID  CIHGIMT

nention, 50p. P 8 P 125, & CRYETALS 70 0 90VH2. Qur choice. ®0ch 524 and 100x §0p earh NEW/ £125¢2. P & P 100, B0ARD. Brno New, Sigie or Quuble
POTE 10 ditterent walury, Brast new 500 25p P & P 15p. DOUSINGS THIMHOT POTENTIOMETERS PHOTOCELL agualent OCP 71, 13p &1 1Idud.’:'nv M2e YN per w3 in, Povtege 109
) o araer

20°88: 100 200: -y

P &P I TRIMMER PACK I Tw~ 101200 st ceramec 10 80; 100, 200: 100 atvs, | New 2% MULLARD OCP 70 10 eash,

DELIVERED TO YOUR DOOR 1 swi. of 2 Tom 105650 pf Ceramiz, 2 Min seips with 3 ” ..

€ Sera chassis. baseds, ote, No  Erest 530 pf ¢ euchi 3 ar spocwd ore-  HELIANCE G, unsing 276, 470 MOOUitN TELEFHONES type 708, fwa
sctrane Scrap . bosds, 185 30/ 100 8 uw caramic base. ALL BRAND 500 ohms; 13k 5 Teo e AL L BRANDNEW, t0he rey ar Gk £3.75 ta Tope 006

FANTASTIC VALUE |

. F 80, M. (reland . K, §
'ﬂﬁl‘: SEPON. L0 b NEW 25p tha ot P & P V0p Vot guantity o) good Quality Compo- tovo tons grome £3.95 e2. P & P 250 00 tthnutura Translormer. Stardang MOV |
ROTARY SWITCH PACK—t Neand Miw | nenti~NO PASSING THADE-10 we | (DEAL EXTENSION TELEPHONES woih | mput. IV 1 a7 ouiput. Brand Mew. |
P.CB PACK S 8 D. Cuatiity 2161 = no ywider (1 (edm o V4 pole 2 wey o) | alfer 3LES of ELECTAOMIC GOODIES | yeandart GPO type (2 , bett 30a iged rapw | RYp co P A P 8¢ Distount tor guine |
tiny pleces. GOp nlus P & P N> 505 P & F 305 [ £3.50 poi puid. _cotting £1.75 ta. F & P 250 eo. IR e
NEW RANGE OF TRANSISTOR INVERTORS 20HZ to 200KHZ
TYPE A TYPE B TYPE C TYPE O SINE ANO SQUARE WAVE GENERATOR
input: 12V DC  Input: 12V DC Input: 12V to 24V DC Input: 12V to 24V DC {n four rangas. VWien bridge oscillator thermistor stabi-
Dutput: 1.3kV Qutput: 1.3kV Dutput: 1.5kV to 4kVv Outputl: 14%xVv DC 100 lised. Separate independent sine anit square wave
AC 1.5mA DC 1,.5mA AC 0.5mA micro ampe at 24V, Pro- [ amplitude controts, 3V max sine, 6V max square out-
Price £3.45 Pricc £4.70 Price £6.38 gressively reducing for puts. Complately assenibled OC Board, ready to use,
Jower input voltages. 9 to 12V suppy requirec), £8.85 eoch P & P 25p,
Postage and Packing 36p. Price £11,00 Sine Wave only £6.85 cach P & P 25p,
MAKE YOUR SINGLE BEAM SCOPE INTO A WIDE RANGE WOBBULATOR

OOUBLE WITH OUR NEW LOW PRICEO SOLIO | SMHz 1o 150MHz (Usefui harmonics up to 1.5GHZz) up to 15MH2z sweep width.
STAYTE SWITCH. 2Hz to 8MHz. Hook up s 9V | Only 3 controls, preset RF level, sweep width ant {requency. Jdcai for 10.70r TV
battery and connoct to your scope and have two | IF allgnment, filters, receivers. Can bo used With any general purpose scone. Full
traces for ONLY £6.28p P & P 25p. STILL AVAIL- | instructions suppiled. Connect 6,3V AC and use within minutes of receiving.
ABLE our 20MKz version at £9.78 P & P 25p, All this for only £6.75. P & P 25p. (not caved, not calibrated).

LOW FREQUENCY WOBBULATOR
Primary intendged for the alignment of AM Radios; Communication Racelvors; Fliters, etc., in the range of 250kHZ to 5SMHz, but can be
affectively used to 30MHz, Can be usaed with any generail purpose oscilloscope. Requircs 12V AC input. Threo controls — RF level; sweep
width and frequency. Price £8.50, A second mode! is avallabie as above but which atiows the range to be extenced down In frequuncy to
20kiHz by the addition of external capacitors. Price £11.50, .
Both models are supplied connected for automatic 50Hz sweoping, An external sweep voitage can be used instead. Those units arée
encapsulatod for additiona! reliability, with the cxception of the controls (not cascd, not calibrated).

Always svailabls range of:- Oscilloscopes; signal ganerators; vatve voltmeters; EHT Power units: EHT capacitors; EHT transformers; etc.stc.

Unless stated~pleass add £1.50 carriage to all units.
VALUE ADDED TAX not included in prices—please add 8%

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order
Open 9 am to 6,30 pm any day {later by arrangement.}

BYWOOD ELECTRONICS —
ONE STOP SHOPPING FOR—

Clock Chips With Products from-—

Calculator Chips Beckman, Brown-Boven, Cal-Tex.
Led Displays Diacon. E.R.G., Fuji, Futaba,
Liquid Crystals Imtech, ltoka, Jermyn, Litronix,
Phosphor-Diodes Mostek, National, RCA, Siemens.

Gas Discharge Swarovski, Texas, 3M
Display Drivers |

MHI Kits

Dtgitronic Clocks

Customised Units

Just about all you need to go digital is some of our ICs, some of our digits and
drivers, some data and some advice. As they are a!l avaiiable at the end of a
telephone line it would make sense to ring 0442.62757 before doing
anything else.

Latest lists, prices and products are advertised each month in ET!

EXTRACTUS DIGITUS. DIALUS and DIGITISE DIRECTLY!
BVHJD DD L R
: 181 Ebberns Road
Hemel Haompstead, Hertfordshire
Tel: 0442-62757
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persons in trouble, and then despatch
assistance. The six satellites could
routinely be used for other impartant
activities — since the search-and-
rescue function would require only
about a thousandth of any satellite’s
transmission power. The global
satellite system could relay
communications between ships, air-
craft, and othar vehicles and theit
hame offices, while fixing the vehicles’
positions with great accuracy. Then
the search-and-rescue capability would
be an added feature.

IRL FOR WALES ANO
YORKSHIRE

The first Locai Radio service in Wales,
Swansea Sound began on Monday,
September 30, using the new radio
transmitters of the independent
Broadcasting Authority. [t will also
be the first radio station providing
listeners in Wales with stereo broad-
casting. Details of Swansea Sound
are given in DX Monitor by Alan
Thompson.

Swansea is the seventh Independent
Local Radio service to apen and the
first in Wales.

The first Independent Local Radio
service in Yarkshire, Radio Hallam,
began on Tuesdav, October 1 using the
new sound radio transmitters of the
Independent Broadcasting Authority.
Itis in the Sheffield area providing
listeners with stereo broadcasting.

The daily programmes will start
just before 6 a.m. {7 a.m. on Sundays}
and run through until midnight
except an Saturdays when they will
continue until 3 a.m. on the Sunday
maorning.

fnitially the VHF transmissions will
come from Tapton Hill on 95.2MH2z
and later they will be supplemented
by a second VHF transmitter on
95.9MHK7 10 improve reception in the
east of the service area. The medium
wave transmitter is at Skew Hill and
is on 194 metres (1546kHz}. The
VHF coverage area, when supplemented
by the Rotherham relay, will repre-
sent a population of about 660,000,

The present VHF transmissions
on 95.2MHz come from an omni-
directional aerial and are harizont-
ally polarised. This means that
aerial rotds should be horizontal.

Each stalion is equipped with two
transmitters, one of which acts as a
standby and can be brought quickly
into aperation should this be necessary.
Radio Hatlam is the eighth Independ-
dent Local Radio service to open.

News digest =

GASBOARD ELECTRONIC
BLACKBOARD

The photo shows the control room

of the mabile TV unit of West
Midlands Gas. [tis built into a Ford
Transit Van and is part of a CCTV
system that they use for training their
staff. Up tosix monitor screens are
used to teach staff mare quickly and
effectively in the operation of their
computer-based VDUs (visual display
units),

Five years ago West Midlands Gas
equippped its training depariment
with the mabile TV unit, and il
proved particularly vaiuahie aL its
residential training centre in
Stratfard-.upon-Avon. The .CCTV
equipment is new and has been instatied
—

at the same centre and to improve its
versatility, The unit provides audio
visual suppott to marketing and
engineering training, supervisory
development such as public speaking
or speaking to a group, interview
techniques, craft training. security
guard training, telephone techniques,
first-aid safety competitions, and faor
providing viewing facilities in an
‘overflow’ situation.

These training activities can be
carried out at any West Midlands Gas
premises,

The unit was manufactured and
supplied by Reliance Systems Ltd.
(A member of the GEC Group). It
has also been used by the Wales, East
Midlands, Eastern and Northern
regions of the British Gas Caorporation.

VIDEO SYNTHESIZERS NOW

An American company (Electronic
Music Studios) is currently developing
the video equivalent of the electronic
music synthesizer.

The ‘electronics pallette’ enables
the user to generate an almaost
infinite variety of maoving or static
coloured shapes or patterns. The
system, called Sceptre, is digitally
operated. 1t can generate images in a
range of 64 fifferent colours and 16
tevels of brightness.

CHEAP RAM

Walmare are offering intel’s new
2107A-8 4K RAM at £6.00 when
ordered in quantities of 100 or mare.

The 2107A-8 is a 4096-bit word,
dynamic N-channel, MOS RAM with
an access time of 420nS (max),

e e—

designed for memaory applications
where low cast and large bit storage
are impaortant desian objectives.
Dynainic circuitry is used to reduce
aperation and standby power dissipat-
ion.

Information reading from the
memaory is non-destructive, and
refreshing is accomplished by perform-
ing one read cycle on each of the
64 rove addresses; each row address
must be refreshed every two milli-
seconds. The memary is refreshed
regardless of chip select being a logic
ane or lagic zero.

SINCLAIR WIN MAJOR
MARKLTING AWARD

Sinclair Radionics, Eurape’s largest
manufacturer of pocket calculators -
has won the 1974 Institute of
Marketing Award (Category 2, turn-
over £2—10m pa). According to the

Ol e
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The new specification, 20 channel, 4 group, 2 main output, broadcast console
from Rupert Neve. The model 5301 is one of the most compact units in the

world (1.2m long) offering such comprehensive facilities with no compromise j:
having heen made to performence standards. :
10M panel of judges, Sinctair was the 8-15kHz range. This means development which has taken two |
selected because they have "'pioneered brighter treble response. Overload years to perfect. The VAT inclusive 1
technological and promotiona! characteristics have been improved to price for a C60 is recommended at
innovation in the calculator market”. give lower distortion at high recording £1.07.
Commenting on the award, Roger levels. Less tape hiss results from a
Helmer, Sinclair's marketing widening of the dynamic range by EBRATA
manager said **The award entry was increasing the magnetic remanence Printimer November 1974 page 44,

The components listprin ted was

AT c that of our Australian edition, How-
ever the only difference is the Audible
Alarm: the types mentioned are not
availabie. Our parts list should have
given Audible Warning Device {12V
version) from Doram, P.Q. Box TRE,
Wellingron Road Industrial Estate,
Wellington Bridge, Leeds LS12 2UF,

Doram are producing.a kit for this
project including PC board, and case
etc. for £7,99 which includes VAT
and postage.

Knitting ‘74 Nov. 1974 page 21.

The computer system mentioned
here uses multicolour VDUs developed
from a system marketed by SERCK
CONTROLS. We mis-spelt their name
last month,

Kits for the Car Nov, 1974 page 432. |

based on our success in astablishing
Sinclair as the major European
manufacturer of pocket electronic
calculators over only a Tweg yvear
period. During that time, June 1972
to April 1974, turnover rose from
£761,861 to £4,009,322 and exports
from 35% to 56%. The rationale
behind our marketing effort was to
establish the pocket electronic cal-
cutator as a consumer electronic
product. |t had to become as much
a personal possession as a transistor
radio, a wristwatch or a brieicase”.

During the last two years, calculator
sales were responsible for 75% of the
company's turnover,

NEW FERRIC OXIDE CASSETTES
Good news for the cassette man who
uses ferric oxide tape: now you wil!
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be able to get reproduction quality Overall characteristics are now Since we printed this article we have s
comparable to that of the guy who extended 1o give good utility between teen informed by Dabar Electronics 1
lashes out on chromium dioxide 25Hz and 15k Hz which ensures iow that the Scorpio ignition system is i
cassettes. And you'l} stitl pay 30% intermodulation distortion, suitable for all types of car ignition, o
less than he does. EMI are calling their new tape including systems with a ballast ;

Recent work with FeO tape has *X1000°. A new ferrite oxide micro- resistor, and in this case modification =
come up with an increase of 3-4dB, in particie is the basis of the new is simple. 2 9

71 e



MINI-ADS

FOR FURTHER INFORMATION
PHONE: BOB EVANS
01-730-2139

FERRIC CHLORIDE

Anhydrous to Mil-spec in double-
sealed packs, 1 55p {22p) 3ib
£1.32 (30p) 101b £3.85 {60p).

7ib BARGAIN PARCELS

Contain hundreds of resistors, swit-
ches, capacitors, pot l{all new) +
crystals, transistor panels and loads
of odds and ends. Dnly £1.82 (40p}.

VERSATILE POWER UNIT

Contains double insulated mains tran-
sformer, 2 amp therma! cut-out and
bridge rectifier. Will give 1.7V—
10.5V output with two extra cap-
acitors (provided}. ldeal for Nickel:
Cad charger, 5V TTL supply, cass-
cttes, radios, etc. Supplied complete
with Information 95p (20pl. Also
available as modt! garage wath (amp,
switch, jack plug, etc, £1,35 {30p).

3W TAPE AMPLIFIERS

Polished wood cabinet 14 x 13 x 9
containing a sensitive (20uV) 4 valve
amplifier with tone and volume con-
trols, 3 watts output 1o the 7 x 4" 3
speaker, Also included is a non-
standard tape deck. Suppiied in
good working conditlon with circuit
Mains operatid. £3.30{€£1.25). Amp-
lifier chassis complete amd tested
(2xECC83, EL84, EZ80) and speaker
£2.20 {45p}.

COMPUTER PANELS

3ibs assorted paneis £1.10 {30p) 7lbs
£2.20 {40p). Pack containing at
least 500 components including at
feast 50 transistors 66p (20p). 12
high quality panels with power tran.
sistors, trimpots, IC's, etc. £2.20
(30p) 100 for £13.00 {£1.00). Trade
supplied,

ALL PRICES INCLUDE VAT;
Carriage in  brackets, SAE list,
enguiries,

GREENWELD (ET2}, 51 Shirley
Park Road, Southampton, New
Retail/Wholesale/Mail Order Pre-
mises. Tel, 0703 772501. Also
Retail shop at 38 Lower Addis-
combe Road, Croydon.

STEREO FADERS

78mm Fixing centres. 54mm
travel. Knobs available.
1,000 off, long EGEN moulded
slide faders, 10k log stereo, 45p
each including post and VAT
Quantity discounts.

VU PANEL METERS

3%"” Bach-Simpson, 100 micro-
A Lessdiode, SUPER STYLING,
£4.00 each including post and
VAT.

Cash with order to:

CHYMES
P.O. Box 87, Reading, Berks.
Tel: 0734-691405.

MAING YNITS -
TRANSIGTOR EQUIPMENT

RUN YOUR TAPE RECORDER
OFF AC MAINS

Malos unit  surpliod
camplete and resdy to
Mug ksle your eas
seite.erconder. {Ktote
rotlage, make aml
13pe of plag renuired.
It In doabl send dia
sum)nt tecorder
socket). 5
onNiLy £2°97
CAR OWNERS
Buy & British Made Wattery
dinticatos for yout uar,
Tule unit coubies you to
run  yunr esasrite  lape
ercofler  Trom  TAe  caf
whilst traselileg. 13 b
camiy fitled and oiney
osmptrte wilh Atting in-
riructions.  Piease  olate
muakie  of cassette, yrdtage
A typ of plug reaired,

. .
Price £2 65
MAINS UNIT FOR
TRANSISTOR RADIO
ONLY

Fur singte vutputs, Gy or Ov £2 42

Fue two srjatate cutiity, by 4 6y, ap
Wy, 4 Oy, 2297 per undt. tPieme state
ntpols suquise

AN unsts are complotedy fselalod trom seae by
dahle winnd seasmiuriier ehaccing 1008 sadely.

ALL PRICEI INC ¥a® 1 & B
BEITIS MADE
FULL REFUND ¥ KOT COMPLETELY SATISFIED
R.C.S. PROOUCTS (RAOIO) LTO.
{Dcpt ETI)
34 Raymond Ave, Scuth Woodford
London, EI8 2HG

PRECIS|ON
POLYCARBONATE CAPACITORS
BV

420V AC (£10%) Range $1%  12% 8%
0.uF 11 1/8"a%") s0p D4/uF GSip 46p  36p
027aF [4 3B xS/8"}60; 1.0F  6Bp  56p  46p
D26F {1 3B x6/8 1 62p 22uF  80p 66p  S5p
0A7aF {1 XB"2X") Tip 4.74F €130 £0.05  B5p
O5sF () W8 xX™] I5p 68F £1.64 £1.29 £1.09
0.68uF (272%™} 80p 100uFE200 £1.80 £1.40
1LOuF  (27x%") 91p 1LOLFE2.75 £215 £1.90
20:F Q7x¥"} £422p 22,047 £3.50 £2.90 £2.55
Transformars, Pr.220-240V, Sec, 12V
@ 2A.,24V B 1A.£2,00 + 22p postage
TANTALUM BEAD CAPACITORS~Values avaiabie:
0.1,0.22,0.47, 1.0, 2.2, 4.7, 6 BuF at 15V725V or 35V;
10.0,4F 4t 16VV20V or 25V 22.0uF m 6V/10V or 16Y;
33.04F o1 &V or 10V 47.0uF a1 IV or BV; 100.04F ot
3V, Al 8t 105 each;: 10 for 95p: 50 for £4.00,
TRANSISTORS:
BC10708/9 90 BCZYAU2I2L 14p EHFYHD  20p

BC147/8'9 1o  BC547 12p BFYBY  20p
BCISB 12 BCS58A 12p BFYS2 20p
BC182/182L 11p  BF194 12» OCH 12
BC1§3A183L 11 BF197 13p 2N3056 S0p
BCI84J1B4L 2 AF178 300 2N3702/4 11p

POPULAR QIOOES: All brand new arct mptked
1N914 69, 8 fer 450, 18 for 905; IN91S Bp; & for 45p;
4 for 80p, 1544 5p; 31 for S0p: 24 for £1.00. IN4145
&0, 6 for 270, 12 far 48p, LOW PRICE ZENER OIOOES
400mW; Tol, 25% ot SmA Values availatve: 3V, 3.6V,
4V, 5.1V 6.8V, 8.2V, 6.8V, 7.5V 8.2V 0.9V 10V,
11V, 12V, 13V: 136V 16V, 16V, 1BV, 20V, 22V, 24V,
27V; GOV, Al at 7p exch: 6 for 39p; 14 for 84p. Special
Ofter: 100 2aners for £5.50, RESISTORS: High stabet-
i1y, low noise carbon film 5%: %' a1 400C, 1/3W at 700
C. E12 serbes anly - from 226 to 22MST. Al) ot 1p cach:
Bp tor 10 of arvy ona value, 708 tar 100 of any one value,
Spacial Peck: 10 of cach vatve 2.2 10 2 7MR (730 ce-
sistors| £5.00. SILICON PLASTIC TECTIFIERS - 1.5A
8rand haw wire ended O027: 100 PAV =2 ¢ [4:26p)
400 P 1.V -8p 14430p) BOO PV .~ 11p {4/42p} HRIOGE
RECTIFIERS: 214A 200V -4Dp 350V -45x 6OV ~55p,
SUSMINIATURE VERTICAL PRESETS - 0.3W anly:
All at Sp each: 5652, 22082, 17081, 88052, 1k, 2.2k,
4.7%, 6.8k, 10k, 15k, 22k, 47k, 100%, 250%, 680k,
1M, 2.6M, BN,
Plaase add 10p Post and Packing on all orders below
£5.00. All export ordors add cost of Ssa/Aiemail,
Plonss add 8% VAT to ordors. Send SAE tor lists
of additional ex-s1ock ‘tam<, Vinolesale price (et
ailadin 10 bona fide companles,
MARCO TgAUlNG
Oapt. T10, The Otd School, Edstastan, Near WEM,
Salop. Tel: WHIXHALL 464 (STO 094872)
(Props: Minicost Trading Lid.}

TTL AT LDW PRICES!
(All devices ex-stock. Prices include VAT)
1/24 25/99 172

/24 2sg99
7400 17p 15p 7402 17p 15p
7404 20p 1i8p 7410 17p 15p
7420 17p 15p 7430 17p 15p
7340 17p 13p 7442 P 73p
7445 £1.03 96p 7447AN  98p 98p
7481 17p 150 747 36p 34dp
7474  36p 34p 7475 56p 50p
7576 35p 32p 7480 S 50p
7483 £1.02 95p 7483 £3.56 £3.33
7490 S7p 55p 7492 7P S3p
7493  59p 56p 74121 37p 3Sp
74123 72p ©7p 7486 3Gp 34p

74157 87p 8lp 7417% £1.01 95p
All devices full spec, by fiunous manufact-
urers., Devices may be mixed for2s fi 8 prices.
SAE for full list. 10p PAP on orders under
under £1, otherwise post free.

J. C. JONES
46 Burstollars, St. lves, Hunting PE17 4XX
(Mail Order only)

SPEGIAL OFFER

POST FREE INCLUSIVE
74] 8"!" L1 for 1.45
10 for  2.80
74] 0P-AMP 20 for S5.40
SOCKETS. ADD 11P. PER 1.C.
ISLAND DEVICES,POBOX 1LMARGATE KENT. |

TIL77 required to finish design project
eight wanted urgent write or phone,
F. P. Jones, 20 B8lunham Road,
Mogerhanger, Bedford, MK44 3RA.
Te!. Biggleswade 40220.

PRINTED CIRCUIT BDARDS. PCB from
your pattern €1 plus Sp per square inch,
From published patterns in this magazine
50p per hoard. Add VAT, Sp P & P per
PC8. Mail order only, TEC, 241 BURNT-—
DAK, BRDADWAY, MIDDLESEX.

SUB MINIATURE
VHF TRANSMITTER

Kit of parts (less microphone) only:
£2.20
including VAT and postage.

ELECTRONIC SUPPLIES
408 Sharrowvale Road,
Sheffield, $11 8ZP

Licence required in U.K,
Josty Kit stockists

Electronics men, You arz worth more than
a measly £40 or £50 a week, Last year |
earned £3600 for six months work. The
other six | had off. You could do similer,
My bookirt explains how, t's 65p from
ALBEN, SITE 3. CHURCH STREET.
DISS. P22 3DD.

MANUFACTURERS PRINTED
CIRCUIT BOARDS
Any ET! Project PCB, 'rom Septembar
74 on, one price, 65p each. ANy set,
whera more than one in project In any
onc issue, £1.20p the lot, Add Sp P & P
per PCB.
PRODUCTION SERVICES
Fut production facilities for PCB, mans|
ufacture, from your Masters or Art-worl.
or dusigned by us from your diagrams,
no matter how rough. Full sérvice for,
Design and Artwork. Also Electroplat-
ing, {cortact connectors, atc) In Gold,|
Rnodium, Tin or SHver. Tinning, by
roiler or immaersion,  Silk-Screening.
Component layauts etc,
STIMATES
Return Post Service or Phone, State
service required, quantity etc. TO:
W.K.F. ELECTRONICS, Welbeck Street,
Whitwell, worksop, Nott's, S80 4TW.
Phonc: Whitwell, (Derbys). 635.
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MARCON! INSTRUMENTS LIMITED

ELECTRONIC
TECHNICIANS

are requirad to work on cahibration. fault-finding and testing of
tetocommunicuticns measuong instruments. The work 1 varied
and will enable technicians with experience of r.!, clrcuits to
brasden their knowledge of the kitest techniques employed in
the elec i

amwd telucomr ind by bringing
them inta contact with a wide range of the most advanged
measuging insruments embracing all frequencies upto u.h.t.

Entrants may be graded as Test Technicians, Senior Test
Technicians or Techniclan Enginaess accarding to expenence
and qualifications. Our producton and servicing programme,
geared 1o out recognised export ach evement, providesemplay-
ment combined with prosprcts of advancement, not only
within these grades, but imo othes technical and supervisory
posts within the Company at St, Albans and Luton,

Salaries ate attracive and canditions excellent, A Pension
Scheme includas substantia! life assurance cover provided by
the Company, Amsintance with removs! may also be given in
approptiate cuses, Pleagse wiits of telephone, quating reference
ET?4%0, e apptcation foem 10!

Mt. P, Blsip,

Perzonnel Otficer,

Murcon Instruments Lid,
Langacres. St. Albang, Hens.
Tei: St. Albana 59292

Pember of GEC- Matssten: Eleeoronics

8w

12V
FLUORESCENT

(\JGHT
KIT

You cap build this raverse potarity proof light for use in bomes,
garages, for ping, or o Tighti
Everything; tube, all twork, all

ions etc., is wpplied.
Price only £3-19

DIFFUSER ONLY  689p extra
ORDER NOW TO -

ELECTRONICS DESIGN ASSOCIATES
82 Bath Street Walsall WS1 3DE
Phone 33652

PCB.,

inc. VAT
. p B p
inc., VA

HARDWARE

Screws, nuts, washers etc. Sheet aluminium cut
to size or in standard packs, plain or punched/
drilled to spec.
Printed circuit boards for published designs or
individual requirements, one-off or small runs.
Facia panels, dials, nameplates etc. in etched
aluminium. 6p for details.

RAMAR CONSTRUCTOR SERVICES

29 Shelbourne Road,
Stratford on Avon, Warwicks.

and now....

THE COMPLETE CLASSIFIED SECTION

For the smaller advertiser, we have introduced a new SALES and WANTS section otfering a lineage rate.
wish to sell new, surplus or used equipment — nuts, boits, switches, valves or you are seeking to fill that extra

If you

work capacity USE OUR NEW CLASSIFIED FACILITY.
ALL YOU HAVE TO DO IS FILL CUT THE FDRM BELOW FOLLOY/ING OUR TERMS
% RATE: 45p PER LINE. Average Six % Single column inch DISPLAY BOX £5.sci,
words per line, Minimum three lines.,

s Name and address count as lineage il b3
used in advertisement.

% BOX No, allow 25p exira and indicate % MINI-AD | /9th page and multiples thereof
on form below if required. cach £11. (Minimum of TIIREE insertions)

PLEASE MAKE CHEQUE/POSTAL ORDER payable to:
“ELECTRONICS TODAY INTERNATIONAL™ and crossed “& Co.™

Single column inch SEMI-DISPLAY £3.si.

LINEAGE
REACH US NO LATER THAN 27.9.1974

l Nome . . . . . Sy P Ok — PLEASE PRIN{T CLEARLY )
|
- {

Address . . )

“SEND COPY FOR THE NOVEMBER ISSUE TO ]

iEL.i
TICK HERE FOR

L]

sci Semi Display

No. of
insertions.

! ENCLOSE CHEQUE/POSTAL ORDER

[ ]

Box No

Be |
\---------
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FOR THIS MONTH ONLY CALCULATORS

SINCLAIR

Cambridge £17.26
Cambridge Msmory £24.95
Scientific £24,95
Executive £24.95
Executive Memory £28.95
BC107 10 BC212 1
BC108 10 BCc213 Ig
BC10% 10 BC214 12
8C177 22 @c21z2L 12
BC178 24 8C213L 12
BC179 24 BC214L 12
BC182 10 BCYI0 15
8C183 10 acvrn 16
BC1384 10 BEY?72 17
BCI1B2L 10 BFYS0 18
BC183IL 10 BFY3 18
BCl184L 10 BFYS82 19
7400/5 20 7490 &8
7410 20 7452 70
7413 39 7433 &6
7620 20 74107 55
74230 20 1412 55
7440 20 743141 t.00
7442 86 741%0 210
7447 1.30 702 45
7470 34 710 14pn 37
7472 34 709 14pn 37
7473 45 0QC23 50
7474 42 0OC24 50
7478 60 ©OC28 60
7476 42 0OC25 60
7483 1,28 0OC3s 55
7486 46 ©OC44 25
SOLOER CA3046 80
19 5.w.3. CA3028 99
£1.80/% kilo CA3026 75

Tl 1500
T1-2000
T1-250C
T4.2550
SR-10
TIP29A

2ZN3055
2N3819
2N38§20
2N4442

z

o

-

&
NENDe BORRuNN

IN4148

Qijsc Coramics
Ail values 3p

€26.25
£13.05
£19.95
£29.96
£32.00

703 8pn OIL 36

709 TO99

Diccast Boxes
AYex2Vex 1 50p
44rx213%2 70p
7x4v:x2 150p

RESISTORS

TRS 2%

Al values
2.5p

WIREWO

2.%w

6w

Iw

15w

ZENERS
400m\Y/

P.E.C.

49-51 St. Mary's Road,

Qatlands Village,
Weybridge, Surrey

KT13 9P X,
Tal. Walion 21324 or

Waybridge 51907 [evenings)

ALL PRICES INCLUDE VAT
CWO. MAIL OROER ONLY

=3

Tetephonn Orders
accepted from
ACCESS helders

P & P 15p — FREE over £3.00

74
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WANT AJOBWITH ETI?.....ccovvverniinecernneen,
There is a vacancy at the Ebury Street offices for a young but
intcitigent girl who can do seme typing. The job wi I be very
varied but will in¢lude handling the su script ans and the back
numbers. Salary is attractive but the applicant must be able
to work well with a small but enthusiastic team. Anyone
interested, or knowing anyone interested should ‘phone the

Editor on 738 8282,

3IIBSIIHII’IIIINS
L 101

If you have no trouble obtaining ET! .from your nawsagent, that's
the obvious place to get it. However five out of the last six issues
have been sell-outs and early analysis of the reader questionnaire has
shown that one In threo readers has trouble in buying ETI.

If you are one of those having trouble, why not take out & sub-
seription? Normally you receive your copy 8 few days before our

official publication. Note aiso that although the cover price of ETI
is now 25p, we have not raised our subscription rates for the time
being.

- = Cut
l'1'0' SUBSCRIPTION DEPARTMENT

ELECTRONICS TODAY INTERNATIONAL

j 36 EBURY STREET,

LONDON SW1W OLW.
Please find enclosed £3.60 which includes post-
age (£4.00 overseas) for my annual subscription
lto ETI starting with the next available issue.
i
IName B 500 %1 ot o - o2l 55 o de-Tal LN

:Address................

' . . . . . . .
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SUPPI.IERS OF SEMI-CONDUCTORS TO THE WORI.D

///////{4;“&" e \’\\\\\\\\ NS

ELECTRONIC TRANSISTOR PlaStll: Power
ieniTion £6.00 <535 Transistors

COMPLETE TELE PHONES Now In kit torm, we offer this *"up to
WORNMAL HIUSEHORD TYRE AS the minute™ eiecironic ignition system.
SUPRLIED TD T POSST OFRCE DX 0220, Simpio to maks, full instructions supe

fled with these outstanding features:-
Transistor and conventional switch-

Galy 99p

P & P4Sp EACH

TELEPHONE DIALS
Standerit Post Ofhce type. Guaranieed i woring ovder.

‘ Mzsp PPty LACH /

L

ablilty, burgtar proof lock up and
automatic alarm, negative and positive
compatability.

NOW IN TWO RANGES
Thesa are LOW sndt 90W Silicon Puaate Power Tran
wistors at the very fatest @as:gn, evailabie n NPh or
\ PNP a1t (b3 moel shattenngly iow prices of el time.
\ We have Daan selicg these succwssfully i juantity 10
\ al parts Of tha wond snd wa arx proad to offer them
\ wndat our Tratad snd Gustsmeed (sems.

N
\ an n n
§ Range 1. vce (Y]} 153 ?SFE Min 16,

EXTENSION TELEPHONES

Ideat tor chiltdren's toys. each,
P and p 25p. 10p

New X-Hatch

Wm vmwmvmw Hatch

Wb @

26-50
40 watt ZOp 18p 16p
90 watt  24p 22p 20p
Range 2. VCE, Min 40, HFE Min 4Q.
! 1-12 13-25 26-50
40 Watt  30p 28p 26p
90 watt  35p 33n 30p

wilgramanm d o.lou puans on o TV m
Faaturmg phig-in 0y and & murs mnutve sync k-
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Over 150
ways to

engineer a .-
better future |
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SECURITY
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find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail it today
and we'll send you full details and a free book. We have successfully
trainad thousands of men at home - equipped them for higher pay and
better, more interesting jobs. We can do as much for YOU. A low-
cost home study course gets resuits fast - makes learning easier and
something to look forward to. There are no books to buy and you
can pay-as-you-learn.

Why not do the thing that really interasts you? Without losing a day's pay, you
could guietiy turn yourse!f into something of an expert, Compiete the coupon
{or write if you prefer not to cut the pagel, Na obligation and nobody will call
on you . . . but it could be the best thing you ever did.

Others have done it, so can you

"Yesterday | received aletter from the institution informing that my application
for Associote Memborship had been approved. ! can honestly say that this has
been the best value fur money ! have ever obtained, a view cchosd by two
colleagues who recently commenced the course™. — Student D.5.8., Yorks,
“Completing your course, meant going from a job | detested to a job that t
tove, with unlimited prospects’’. — Student J.A.O. Dubtin.

"My training quickly changed my earning capacity and, in the next few years
my earnings increased fourfold*. — Student C.C.P., Bucks.

AIND OUT FOR YOURSELF

These letters, and there are many more on file at Aldermaston College, speak of
the rewards that come to the man who has given himself the specialised knowe-
how employers seek. There's no surer way of geriing ahead or of opening up
new opportunitees for yoursaif. Yt will cost you a stamp to find out how we can
help you, Write to Aldermaston College, Dept. BE180, Reading RG7 4PF,
Home of B.LE.T.
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l MECHANICAL
Society of
Ennincery
AN S E. [Nech)
Imtitute of
Engseme &
I Technicans
ANLES
CITY & GUILOS
Gen Mech Eng
Maintenarce Eng
Vietding
Gen, Diesel Eng
Sheet Meata! ‘Hord
Eng. Inspeciion
Eng. Metailuigy

ELECTRICAL &
ELECTRONIC
CITY & GUILOS
Gen Elcctricul
Engemaging
€tectrcal
tnstallatices
Flactrical Malhy
Compute:
Etectronics
Etectronic Eng
Practica Hacio
& Eiccrronics
l dwath kit]

MANAGEMENT &
FRODUCTION
Ins1 ti1e ot Cost
& mansgirsent
Acents,
l Computer
Programmiiing
l'llml(i M ment.
Work Svady
Gen. Production

Eng
Cztimating &
' Planming

Coaching for masy nugjor crams.
inciuding ONC, C & &, ete.

POST TODAY FORA
| BETTER TOMORROW

l To Aldermaston College, Dept. BE180,

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer fora
better future.

}(— s ===CUT OUT THIS COUPONmm cmm s s g

Tick or state subject of interest,

Aan. Prod.—cont.
Stareheepirg
Menopenitent

O skilis
Quafity Contral

o

DHAUGHTSMANSHIP

tnsutute ot
Enginceong
O Designers
O jamien)
O General
0 Oraughtsriranshis
O Elec. Draughtesman-
g
Archiiteciural
Oranghtsrnanthip
Teehnics!
Orawing

o

G
ORAGIO & TELE-

COMMUNICATIONS

N CITY & GUILDS
© Telecams.
Gen. Aodia & TV
Eng.
Qo ﬂ:.-dto Amateur
Exam
Radio Serviting

T AUTOMDBILE &
AERONAUTICAL

O insntute of the

3 Motor Industry

D AMLL
MAAT TR

QCITY & GUILDS
Auta Eng.

O Gen. Auto Eng.

Keading RG7 4PF,

NAME

Block Capitals Fic ase >

ADDRESS .

l OTHER SUBJECTS....
Aceredited hy CACC. ‘vfcmhuu[A HOC

BRITISH INSi1iTUIE OF ENGINEERING TECHNOLOG

Post to address below.

Atotor Mechanics
O #«110 Oresel Eng

Garage Wmans
O AEC Aero Eng-
O incesing Exanxs

Gen. Aerg fing.

CONSTRUCTIONAL

Insiitute of Buildwey
L1108
A8.7, Clerk of
o YVorks
Construrtion

O  Surceyoes Instituie
St

o CITY & GUILDS
General Buitding
o faM branches)
fleating & Vent.
0 ‘ost. Cheek of
Works
Site Sunveying
Health Engincering
Aoad Construction
Quantities
Estimates
Hydraulics
Q Structurst Eng.

[»]
GENERAL
O Agricutturat Eng.
O Councit of Eng.
Irstitutions
Farm Science
Plastics

G.C.E.
58 ‘0 & ‘A

a0 ogo

Over 10,000
group passes

AGE

BE180

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
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