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o\ WITH THIS ISSUE YOU CAN BUILD:
A\ AN INTRUDER ALARM TO PROTECT YOUR VALUBLES
A TUG-OF-WAR GAME TO TEST YOUR STRENGTH
A TEMPERTURE CONTROLLED SOLDERING IRON
AN INEXPENSIVE LIGHT DIMMER



E'VE COME A LONG WAY...

and it didn't take very long either. Electronics have evolved faster than anything else. From Marconi’s first crackling
morse transmissions to minichip in a lifetime. But space-age technology poses it's own problems to dealers anywhere.
The days you strung your own aerial with a length of copper wire bought just around the corner are over. Nowadays,

if you want the best you'll probably have to go to

the States, or Japan, or Denmark ...
- or you can contact us. We're not just
_ around the corner, but very nearly so.
J Located just about an hour from

London, near Schiphol airportin
Holland we have one of
Europe’s largest collections of
aerials, CB equipment, accessories,
electronics etc. from all over the
world. Whether it’s Danish, Japanese,
\ - American or anything else, we've got
all the top names at bottom prices.
o - So, plug into the mains and contact

S WNTJOY 103 High Street,
Ld. Shepperton,
_ Middlesex TW17 9BL,
vk © Fi England Tel. Walton-
3 on-Thames (STD
- 09322)
48145

- SE NP O
) ' o o
i

Or justsimplycall us.

‘ TON AHLERS ELEKTRONIKA
"I,, * Aalsmeerderdijk 349, 1436 BH Rijsenhout-
A Holland, telefoon 010 31 2977-28611 (4 lijnen),
‘sr X /ﬁ ‘ ! d telex 15181 tonel nl. (vlak bij Airport Schiphol).

) A (¢ ELECTRONICS HAVE GROWN UP
WHY DON'T YOU, TOO
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HE ucHT DIMMER

A DIMunitive project, see page 33.
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Prevent pinching, see page 59.
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ILP Power Amplifiers are
encapsulated within
heatsinks designed to
meet total heat
dissipation needs. They
are rugged and made to
last a lifetime. Advanced
circuitry ensures their
suitability for use with the
finest loudspeakers, pick-

Simply ahead...

POWER AMPLIFIERS

0.10r Fe1KHz

LOAD* 80 ON ALL
0.05¢ EXCEPT HY400 AT 40

START OF WAVE
FORM CLIPPING

ups, tuners, etc. using =5 ] —3—5 &= o 3o
digital or analogue sound OUTPUT POWER -WATTS R.M.S ]
sources.
Dis- Minimum
Qutput tortion | Signal/ Roer Size Weight |Price +
Model | Power 4 . Supply ) VA
RM.S Typical Non;o Voltags inmm n gms AT
— at 1KHz | Ratio
HY30 | 15W 0.02% -20 -0- +20 |105x50x25 |155 £6.34
into 8 §2 10048 +95p
HYS0 [ 30w 0.02% 100dB -25 -0- +25 |105x50x25 | 155 £7.24
into 8 §2 +£109
HY120 | 60 W 0.01% 100 dB -35 -0- +35 1114x50x85 |575 £15.20
into 8 §2 +£228
HY200 (| 120 W 0.01% 45 0- +45 [114x50x85 |575 £18.44
100 dB
nto 8 + £2.77
HY400 | 240 W 0.01% 100 dB 45 -0- +45 [114x100x85 | 1.15Kg [£27.68
into 4 + £4 15

ILP PRE - AMPS ARE
COMPATIBLE WITH ALL
ILP POWER AMPS AND PSUs

POWER SUPPLY UNITS

AVAILABLE ‘ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS.

Load impedance - all models 4(1 - ao

Input sensitivity - all modeis 500 mV

Input impedance - all models 100K Q)

Frequency response - all models 10Hz - 45KHz -3dB

ILP Power Supply Units with transformers made in
our own factory are designed specifically for use
with ILP power amplifiers and are in two basic
forms — one with circuit panel mounted on con-
ventionally styled laminated transformer, for PSU
30 and 36 — in the other, for larger PSUs, ILP
toroidal transformers are used which are half the
size and weight of laminated equivalents, are more
efficient and have greatly reduced radiation.

PSU 30 = 15V at 100mA to drive up to 12xHY6 or
6xHY66 £4.50+ £0.68 VAT

THE FOLLOWING WILL ALSO DRIVE ILP PRE-AMPS

PSU36 for1or2HY30s £8.10+£1.22 VAT
PSU50 with toroidal transformer for 1 and 2
HY5Q% £9.75+ £1.46 VAT

PSU 60 withtoroidal transformer for 1 HY 120
£€9.75+ £1.46 VAT
PSU70 with toroidal transformer for 1 or 2
HY120s  £13.61+£2.04 VAT

PSU 90  with toroidal transformer for 1 HY200
£13.61+£2.04 VAT
PSU 180 with toroidal transformer for 1 HY400 or

2xHY200 £23.02+£3.45 VAT
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this time

new pre-amps

with two

BASS 10K LIN
=i

ILL.P POWER
AMPLIFIER

IL.P POWER
SUPPLY UNIT
10 other Vs
channel b—oo-cr
0 i
SCHEMATIC BLOCK DIAGRAM —’e
OF HY 6 PRE-AMP, WITH . V-
STEREO CONNECTION SHOWN 1 rl

HY6 mono Hvﬁiﬁ stereo

When ILP add a new design to their audio-module range. there have to be very
specialreasons fordoingso. You expect even betterresults. We have achieved
this with two new pre-amplifiers — HY 6 for mono operation, HY66 Ifov stereo.
We have simplified connections, and improved performance figures all round.
Our new pre-amps are short-circuit and polarity protected; mounting boards
are available to simplify construction.

Sizes — HY6 - 45x 20x 40mm_.JHY66 90 x 20x 40 mm. Active Tone Control
circuits provide * 12dB cut and boost. Inputs Sensitivity - Mag. PU. — 3mV:
Mic - selectable 1-12mV: Allothers 100mV:TapeO/P - 100mV:

Main O/P - 500mV: Frequency response — D.C. to 100KHz - 3dB.

HY6...

£5.60

+ VAT 84p

HY66....

£10.60

+ VAT €£1.59
Connectors included

86 Mounting Board
78p + 12; VAT

B66 Mounting Board
99p + 15p VAT

* ALL U.K. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM
Simply fill in order coupon with payment or
credit card instructions. Post to address as
below but donot stamp envelope — wepay
postageonallletters senttous byreaders of
this journal.

NAME.. . ....... ....... e L
ELECTRONICS LTD. ADDRESS . ...
FREEFPOST 6 GrahamBellHouse,RoperClose, b ...............
Canterbury, Kent CT2 7EP. .
Tajephone (0227)54778 Telex 965780 Signature.... ... : P |
I IE BN NN BN BN BN BN NS AE om0
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LOW DISTORTION - Typically 0.005%
S/N RATIO- Typically 90dB (Mag. P.U.-68dB).

HIGH OYERLOAD FACTOR -38 dB on Mag. P.U.

LATEST DESIGN HIGH QUALITY CONNECTORS .

REQUIRE ONLY POTS, SWITCHES, PLUGS AND SOCKETS.
COMPATIBLE WITH ALL ILP POWER AMPS AND PSUs.
'NEEDS ONLY UNREGULATED POWER SUPPLY *15¥ te *50V..

(O] X3
HYG6

l SERIAL NUMBER Made in UK,

NO QUIBBLE
5 YEAR GUARANTEE

7-DAY DESPATCH ON
ALL ORDERS

BRITISH DESIGN AND

MANUFACTURE

FREEPOST SERVICE
see below

..Totatpurchase price £.

lenclose Cheque [ PostalOrders [] International Money Order [}
Please debitmy Access/Barclaycard AccountNo..

K
J
|
|
|
q



Shoulder Sounds

You may have heard of the ‘Bone
Fone’, it's-a kind of flexible stereo
radio that hangs around your neck.
Well, we've just had the opportunity
to try one out. The Bone Fone has
been on sale in the USA for a few
months now and it's. proving very
popular with joggers and skaters.
Not having too many joggers or
skaters in the HE office our ‘field
tests’ have been a little less than
vigorous. Initial reports were less

than enthusiastic as stereo reception -

was a little noisy, which we dis
covered was due to our review
model having an aerial designed for
the US market. Once outside the of-
fice though, things improved
dramatically (it must be the bars on
the doors and windows designed to
keep us in). Stereo reception was
quite acceptable and the AM side
worked OK under all conditions.

Only two little niggles, in the first

Monitor

place the controls are badly sited, it's
quite difficult to tune it in by ‘feel’
only and the stereo indicator light
might as well have been left out as
there's no way you could ever see it
unless you looked at yourself in a
mirror. The second problem arose
when gyrating with the music (as is
our wont after the odd shandy), the
directional nature of FM transmis-
sions caused a certain amount of
fading which could be awkward for
joggers unless they jog in straight
lines, parallel to the transmission
path. In all fairness though we
suspect this may be due to the aerial
which is not really suitable for our
FM service. The US style of ‘satura-
tion’ FM broadcasting dictates that a
certain amount of insensitivity be
built in. The Bone Fone will be
available in the next couple of
weeks. Kramer and Co are the people
to see, take along £39 and the Bone
Fone will be all yours. Kramer and Co
lurk at 9 October Place, London
NW4 1E}.

Knight Moves

You guessed it, another chess com-
puter, this one is called simply
‘Intelligent Chess’ and-comes from
Optim Games Ltd. At around £295 it
must be one of the most expensive
chess computers ever but it does
have an impressive line up of
features. First away is the built-in
cassette recorder, it will record up to
1,000 different games andlor an

audio commentary on a C90 cassette.

The cassette recorder can be used
with the ‘Teacher’ cassette (supplied
free) to help a beginner with the
basic moves, optional extras include
a selection of other pre-recorded

cassttes with titles like ‘All Karpov's
games’ or ‘All named variations'. The
game is displayed directly on to a
standard colour TV set and will play
in any one of 13 levels.

Intelligent Chess is the first British
designed chess computer and has an
impressive pedigree. International
chess master David Levy was respon-
sible for the overall design and Barry
Savage of ‘Softy’ fame was responsi-
ble for the electronics. The program-
mer is one Mike Johnson, winner of
the first European microprocessor
chess tournament in 1978. With
names like that how can it fail? The
game will be available in October.
Optim Games live at 45 South Street,
Bishops Stortford, Hertfordshire.

Tall Boxes

If like the rest of us you keep your
tools and components in a selection
of cardboard boxes then you may be
in the market for one of these natty

little toolicomponent recepticles.

To give it its full (and rather splen-
did sounding) title, it's a ‘Link-
Hampson Multiple Services Cabinet’,
impressed huh? As you can see from
the photograph the top section
houses tools and the lower drawer
cabinet will happily hold all your
components. To stop them falling
out on the floor a hinged front panel
folds down to allow access to the
clear plastic drawers. The outer case
comes in a no-nonsense simulated
leather (at least they’re honest about
it} with a sturdy carrying handle.
Link-Hampson assure us that extra
strength is guaranteed by incor-
porating reinforced side straps. All
this can be yours (without the tools)
for just £29.95, the cabinet on its own
is only £10. Link-Hampson are
awalting your enquiry at 5 Bone
Lane, Newbury, Berkshire RG14 5TD,

Just before we went to press we
received news of another tool box,

this one is called the ‘Rolykit. It's
rather unusual in that instead of hav-
ing separate drawers or boxes it rolls
out from a handy looking hexagonal-
shaped carrying case. At first glance
it would appear that this is the ideal
method of jumbling up all your care-
fully sorted bits and pieces but some
clever design work has taken care of
that. Each compartment automatic-
ally covers the one underneath. The_
manufacturers claim it can be drop-
ped, thrown about and generally
handled quite carelessly without any
kind of spillage, Rolykit is being laun-
ched in the UK in a few weeks and
two sizes will be available, the
smaller at £12 and the larger at £15,
The Rolykit has already been a great
success in Holland, it will be in-
teresting to see how it fares over
here. The people to talk to are Co-
Ordinated Marketing Services, 21
Great Portland Street, London
W1N 5DB.
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Allthese
advantages...

® Instant all-weather starting

® Smoother running

® Continual peak performance

® Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

.In kit form

SPARKRITE X5is a high performance. top quality inductive
discharge electronic ignition system designed for the electronics
D.LY. world. It has been tried. tested and proven to be utterly
reliable. Assembly only takes 1-2bours and installation
even less due to the patented ‘clip o easy Hitting

The superb technical design of the
Sparkritecircuit eliminates problems of the
contact breaker There is no nusfire due 1o
contact breaker bounce whichiseliminated
electronicaily by a pulse suppression
circuit which prevents the unit firing if the:
points bounce open at high R P M
Contact breaker burn s eliminated by
reducing the current by 95% of the: norm

There s also a unique extended dwell
circuit which allows the: cail a longer
penod of ime: tostore itsenergy before
dischargpng to the plugs The uit includes
built instatic iming ight, systems function
light, and security changeove:r svitch
Will work all rev counters

Fits all 12 v negative-earth vehicles’
with coil/distributor ignition up to 8 cylinders.

THEKITCOMPRISESEVERYTHINGNEEDED

Die pressed case Ready drilled. alumimum extruded

base and heat sink, coll mounting clips and accessories All kit
components are guaranteed for a per:od of 2 years from clate of
purchase Fully Hlustrated assembly and installation instructions are
included

1

Roger Clark the world famous ralty driver
says “Sparkrite electronicignitionsystems
are the best you can buy.’

Spsrhrite

HIGH PERFORMANCE
ELECTRONIC IGNITION

lectronics Design Associates, Dept. HE/ 10
82 Bath Street, Walsall, WS13DE. Phone: {(0922) 614791

Name
Address

Phone your order with Access or Barclaycard
| enciose cheque PQ's for

Inc. VA.T. and PP. QUANTITY REQ'D.
‘[ X5KIT £16-95 cresiohL
CCESS OR BARCLAY CARD No. Send SAE if brochure only required

1CS have
helped thousands
of ambitious people
to move up into higher pald
more secure jobs in the field of
electronics — now it can be your tum.
Whether you are a newcomer to the fieid’
or already working in the industry. ICS can
provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fuily qualified
tutors, backed by the ICS guarantee of tuition until
successfui, .is the key to our outstanding record in the
technical training -field. You study at the time and pace
that suits you best &nd in your own home. in the words
of one of our many successful students: “Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’”’

City ‘and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

Dipioma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

To ICS, Dept. Z263, Intertext House,
London SW8 4UU

_ Age ___

Name -
Address
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ToICS, Dept. Z263; Intertext House,
Iﬂs London SW8 4UJ
or telephone 01-622 9911 (all hours)J



Monitor

News from the Electronics World

Bug Swatter

Stories about phone tapping and
bugging seem to be hitting the
headlines with alarming regularity.
It's not surprising that companies of-
fering anti-bugging services are en-
joying a mini-boom at the moment.
Here we have an interesting device,
it's called the Scanlock Mark V8. It's
basically a broad band radio receiver
that can ‘scar’ up and down a range
of frequencies (10 to 1800 MHz) four
times a second. It analyses all the
signals on those frequencies, picking
out any that are significantly stronger
than the others. Once it has locked
onto a likely transmission it tests it by
emitting a short tone. All this can
take less than one second. Scanlock
will demodulate any signal, whether
itis AM, FM, or Subcarrier (Phantom
Modulation). It can also be used to
detect ‘sleeper bugs that are ac-
tivated automatically by radio con-
trol. Once the presence of a bug has
been established the Scanlock can
locate it by means of a hand-held
antenna, a continuous tone from the
Scanlock rises in frequency as the
antenna gets closer to the bug.

The Scanlock is completely por-
table and can be used in a car. It
comes with all the accessories,
leather carrying case and Ni-Cad bat-
teries. The price is available on ap-
plication from Audiotel Interna-
tional Ltd, Saddlers Court, 100
Reading Road, Yateley, Surrey
GU17 7RX.

Errata

Someone somewhere has really got
itin for use, we even managed to get
the Errata wrong last month. The cor-
rection on the overlay diagram for
Pass The Loop should have said that
IC2 and IC3 numbering was trans-
po"sed, NOT IC1 & IC2. Heads will
roll.

The Auto Probe last month had a
similar error on the overlay diagram
{Fig.3), LED 1 & LED 2 should be
swapped over. Still with the Auto
Probe, some people have been ex-
periencing difficulty in obtaining the
transistor Q1, this is not a critical
component and almost any general
purpose PNP type will do (the BC179
isideal).

The Guitar Phaser overlay (Fig.3
yet again) shows the connections for
Q1 & 2 Drain and Source reversed,
the pin out diagram beneath Fig.1 is
correct.

Last but not least it seems that one
or two people have been experienc-
ing instability problems with the Car
Booster published in the July issue.
We're not sure why but there’s a

* possibility that a suspect batch of ICs
have been floating around. If you are
experiencing a low 1 Hz click then it
can be cured by putting a 2R2
resistor in series with both C7 & C8
(on the earthy side) and removing the
link from Pin 7 of IC1. Take the
speaker connection via a flying lead
from Pin 7 making sure itis well away
fromIC1.

Book Reviews

Yet another pair of books from
Babani Publishing Ltd, both with a
workshop theme. The first is called
Electronic Test Equipment Construc-
tion. (F G Rayer, ISBN 0900162 95 3,
£1.75). As you might expect it con-
tains constructional projects and ad-
vice on how to use a wide range of

useful test gear. As anyone who has
been faced with a dead project will
tell you, fault finding with a wet
finger and a light bulb is no fun.
Several of the circuits have full con-
structional details though most are
left up to the individual constructor.
The designs include an FET Volt-
meter, Field Strength Meter, Watt

Meter, Capacitance Bridge and a
worthy assortment of RF and AF
Generators. A valuable addition to
the budding faultfinder's library.
Number two is called Power Sup-
ply Projects. (R A Penfold, ISBN 0
900162 96 1, £1.75). You can't really
go wrong with this one, it could be
called ‘Everything you ever wanted

to know about Power Supplies’, it
really is very comprehensive. Pro-
jects range from the simplest
unregulated, Half-Wave power sup-
ply to a 5-15 volt, 3 amp, fully stabilis-
ed bench supply. Again construc-
tional details are left largely up to the
individual. This book is aimed at the
more experienced constructor.

Speaks For Itself!

“Does your watch tell the time?”
“No, you have to look atit.” OK, so it
never was the funniest of jokes. Now
it's not true either. Those wily Orien-
tals at Sharp have devised a speaking
clock, which is a lot more fun than
the GPO's version even if it doesn't
have the same cut-glass accent.

At first glance the Sharp CT-660
looks like an ordinary multi-function
travelling alarm clock, with an LCD
display. Leave it sitting on your desk,
however, and it announces the time
at half-hourly intervals. If you
believe that clocks should be seen
and not heard, this facility can be
turned off. Press a button on the top
of the clock and it tells you the cur-
rent time. All of the other functions
of the clock use the voice too. When
the alarm goes off, a short fanfare is
followed by an announcement of the
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time. Just to make sure you're awake,
this is followed by a very penetrating
rendition of Boccherini’s Minuet.
The clock reminds you of the time
after five and ten minutes, tells you
to hurry up, and plays the tune again
{(hope you like Boccherini).

In the timer mode, the elapsed
time is spoken every minute, five
minutes, or thirty minutes, for up to
ten hours (depending on setting). The
stopwatch mode is similar, except
that the announcements are made
every ten seconds and [ap times and
accumulated times are provided.

All this electronic trickery is pack-
ed into a tiny chrome case 114mm by
60mm by 22mm, which shows how
advanced electronic speech genera-
tion has become. ‘Talking Time’
should be in the shops about now,
and is ideal for gadget freaks or the
blind. Wintjoy Ltd have a limited
number of clocks at the moment for
around £40 each.

Equal Opportunities

Yes, we've all seen car graphic
equalisers before, we've even seen
them with booster amplifiers but
here’s the catch, how many have you
seen for only £25.00?

It sounds too cheap to be true but
it's not, this well built booster/
equaliser delivers 25 watts per chan-
nel with full equalisation over the
range of 60 Hz to 15 kHz. It has-a
sturdy metal case with hefty heat-
sinks on the side. The quality is e
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cellent, worthy of units costing
several times as much. Connection
to your existing stereo is a simple
matter, all the common connector
sockets are fitted and it is small
enough to fit unobtrusively under-
neath the dashboard. The Harvard
Graphic Equaliser Amplifier is cur-
rently being sold for this derisory
sum by Minikits Ltd. You can find

them at: 88 Hainault
Road, Leytonstone,
London E11 1EH.



ON SALE
OCTOBER 10th

Thirty Pound Synthesiser

No, not weight, price! That's right, for around thirty quid you can build yourself this high
quality, versatile and above all, economical synthesiser. Create outlandish noises, scare
your granny, even play a few tunes. This easy-to-build unit features the latest LSI
technology to reliably generate the sounds.

We're keeping quiet about the technical details, walls have ears and-all that. Suffice it
to say that this is the design you've been waiting for. You have four weeks, starting from
now to find your £30. It Il be money well spent, we promise you that.

Electronic Hand Grenade

g,
You’ll get a real ‘bang’ out of this new game. It’s the electronic version of that old parlour ; o 2’/

game ‘musical chairs’. The grenade is passed around a circle of players, the longer it is

held the greater the chance it will go “off’. The person that has it then leaves. This in- @ %"’A %

genious little circuit will provide hours of amusement at parties and can be built by even e ~ - —
the most inexperienced constructor in just a couple of hours.

Guitar Sound Shaper

Gasp, shock, horror, you haven’t heard of a Guitar Sound Shaper before. Shame on you.
How can you ever hold your head up in decent company? People like you give our hobby
a bad name, no wonder dogs cross the street when they see you. There’s only one thing
you can do, rushout and get next month’s copy of HE or forever be a social outcast.

Battery Eliminator

» R LaarN
This 35 kilowatt laser is guaranteed to instantly vapourise any battery from a HP7 to a 0 % e
PP9. Batteries are really becoming a nuisance. Stop their takeover right now. The HE bat- ,q_‘_ \
tery Eliminator will forever remove the menace of the dry—cell. Just plug it into your local fé A ) - %
mains socket and laugh as you count all the money you’ll save. Actually it'snot really a 35 g =8=

kilowatt laser but it will save you a few quid. Look out for it in next month’s bigger-than-
everissue.

Transistor Tester

What can we say? Not a ot really, we don’t have to tell you that this is the most advanced
design ever to measure the collector current of a BC109, you know that already because
it comes from Hobby Electronics! ;

Stereo

Now for the first time anywhere this century Hobby Electronics has commissioned that
Master of the Microcircuit, the Baron of the Breadboard, that well known man of digits,
lan Sinclair (who?) to write the definitive lowdown on Stereo. What is it, how does it do it,
what do | do with it? These are just some of the questions that will finally get answered
next month in this exciting top-level feature.

The items mentioned here are those planned, but unforseeen circumstances may affect the actual contents.
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if

you want an

Autoranging

f\

" For only

y

(mc VAT)

We’ve got

to hand |t toyou!

ZERO ADJUSTMEN

T FULL AUTORANGING

34-DIGIT LCD WITH AUTO UNIT DISPLAY
200 HRS CONTINUOUS CONTINUITY TEST

BATTERY LIFE
AUTO ‘BATT’
WARNING

(6110 and 6100 only)
10 AMP AC/DC (6110
and 6220 only)

Introducing the latest professional state-of-the-art 3'2-digit DMM - at really old-

fashioned prices! From just an unbelievable £39.

95 inc. VAT, plus £1.15 p&p!

6100 6110 6200 6220
RESOLUTION ImV, 104A. 0 112 on all models Why such a low, low price?
ROEEAUTO RANGING z s 2 z Because the A/D converter and
RANGE HOLD ~ v . . -
UNITS OF MEASUREMENT DISPLAYED mV, V. mA m¥Y_ V. mA A mV, V. mA mV. V. mA A dlsplay are CUStom bu“t! Thls el
FUNCTIONS DISPLAYED §1. KQ, AUTO. BATT. ADJ. LO. - and AC genuine top-spec DMM. Check
MEASURES DC VOLTAGE TO 1000V 1000V 1000V 1000V these features for unbeatable value
MEASURES AC VOLTAGE TO 750V 750V 750v 750V - you won't find a hand-held
MEASURES AC DC CURRENT TO. 200mA 104 200mA 10A ith th .
ZERO ADJUSTMENT Zeros out minute test-lead resistances for precise measurements DM M with these
ACCURACY 0 5% T 0s% 08¢ 0.8% prices again!
LOW POWER OHM RANGES For in-circunt resistance measurements on all models
BUZZER - Continuity Test - -
BUZZER - Over Range Indicator I -~
COMPLETE WITH Batteries, pair of Test Leads. Sparc Fase. One Year's Guarantee
PRICE ONLY £64.95 ONLY €74.95 ONLY £39.95 ONLY €49.95

€S €S s €IS

oo e T TS OESS— 0a

| believe you! Please send me the DMM/s as marked. ACCESS orders taken. Please write card no: and signature.
6200 @ £41.10 each, inc. VAT, p&p. Total price £_______ ACCESS NO E
6220 @ £51.10 each, inc. VAT, p&p. Total price £ .
6100 @ £66.10 each. inc. VAT, p&p. Total price £ e
6110 @ £76.10 each, inc. VAT, p&p. Total price £ Address _

Total cash/cheque enclosed £
Cheques payable to =
Maclin-Zand Electronics Ltd., please. !

I Available exclusively from the company that gives

gned

To: Maclin-Zand Electronics Ltd., 38 Mount
Pleasant, London WCIX 0AP.

you tomorrow's technology today. L] y
38 Mount Pleasant, London WC | X 0AP. Despatch by return. For overseas orders, please
Tel. 01-278 7369/01-837 1165 aC II | ] a' l add £5 to cost of total order package. HE

TS SRS S SeEeese Semmees mmmmn  [Making state-of-the-art affordable.
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402 o 74367 100p 4025 20p | 9311 275p 74510 60p 745138 2250 | Afyqg sop | -BFX29 40p | TIP33C 114p | 2N3704/5 12p | 40594  120p 2.7V-33v
A oyt 74368 100p 4026 130p | 9312 160p 74520  60p 745139 225 | ,pq49 70p | BFX30 34p | TIP3aA  115p | 2N3706/7 14p | 40595 120p 400mW 8p
ZA0Y 1% a0 200p 4027 s0p | 9314  1e5p’ 74530  60p 745157 250m | anici,> asp,| BFXB4/S 40p | TIP3aC  t60p | 2N3708/9 12p | 40673 7% | 1w 15
405 leb 74393 2000 4028 8dp | 9316  225p 74532  90p 745174 250p | ayyq07  200p | BFX86/7 30p i TIP3SA 225p | 2N3773 300p | 40B41 90p y
506 e iic0 2250 4029 100p | 9321  228p 74S37  90p 745175 320p | ueygysg 11p | BFXBB  30p | TIP35C  290p | 2N3819 259 | 40871/2 100p
1407 s ey 55p (9322  150p 74564  80p 745184 350p| pcyog’  14p | BFWIO 90 | Tip36A 270p: | 2N3820  50p TRIACS
7433 19: 741500  1ap 4031 200p | 9334 360p 74574  90p 745241 450p | gcqy7 20p | BFYSO 30p. | TIP36C 2N3823 700 ConEe | PpLasTic
7410 1sp 741502 16p 2033 180p | 9368 250p 74585 300p 745260 70| gcya7sg  gp | BFYS51/2 30 | TIPA1A  85p | 2N3BE6  90p | gyyo7 12p | 3A4d00v  60p §
2811 2 701503 18y 4032 200p | 9370 300p 74586  180p 745373 500p | gry49 10p | BFYSE 33 | TIPAIC  78p | 2N3%02 T00P | pagang 209 | SA40OV  70p
o g Telsor 16 4035  110p 1’9374  200p 745112 120p 745374 500p | pCisysg 10p | BFYS0 0P | TIPA2A  70p | N303/4 185 | guay o | easoov s
e 30p 741505 255 4036 295 . B w000 | BC159 e 8RY39 4% [TPa2C 82 | N3%5/6 20 | Gagy 159 | sado0v 750
7414 a0p 74108 22 2037 118p | LINEARICs M o 2 BC169C  12p | BSX19/ 0p | TIPS4  180p | 2N4037  65p | nage 15p | BAS00V  95p
St 90p 741510 20y 4038 120p | AY1-0212 800p MC3340P 1200 | o055 12 U104 228p | TIP120 120p | 2N4058/9 12p (. 5,gg op | 12A400v  8Sp
27, 741511 aop 4039 295p AY1-1313 668p MK50398 750p BCY77/8 17p | BUI05  190p | TIP122 130p | 2N4O6O  12p | gagq o 12A 500V 10Sp
Z46 N 4040  100p | AY1-1320 320p | MLE20 775 | oci79'  1sp | BUIOB 250 | Tip1a2 130p | IN4061/2 ¥8p | oudc o | 16A400v 110w
7417 27p 7 lig 3 40p 044 80p AY1-5050 1a0p MME7160 620p 8C182/3 10p BU109  22Sp | TIP147 130p | 2N4123/4 2Tp | (500 o 16A 500V 130p
7420 R R D ) 80p | AY3-1270  340p | NES31 1500 | odigs q1p | BU205 200 | TiP2955 78p | IN4125/6 27p { Ga%0 10p | T28000  130p
MR dm omlE B MEh RN kw2 NS RS e Rmemne p
. 2043 AY5-1315 | 1143 34p | 2Nsa27  sop
vafgl e moa, T 58 o0 | Avsi3i7a 77s | nesezs agsp | 5C212/3 1P | £300  eon | Tisea 3o | Nas71  eop | IN9lS e
420 0 74330 z0n 4047  100p | AVS4007D  s20p | NESG ¥ | 8C237  1sp | E308 S0p | ZIX108 12p [ 2NSOB7 270 | iNad01/2 &b
7427 4 74332 27 4048 55p | CA3019 sop | NEOO2 ‘35“; BC327  16p | E310 S0P | ZTX300 13p | 2NSOBS 278 | 1No03/4  6p
L S 7as3r a0y 4049 sop | CA3D46 70 | NESOS 135 | eCazr s | MU2SOT 225 | Z1X500 15 | NS172 276 | 1Naoos o | THYRISTORS
L T iR =d 4050 agp | CA3048 2250 | NESET L% | eCxe  1sp | MI2SS 90p | ZIX502 1% | NS179 0@ | yNagogs7 7 | 1A SOV Top
7432 300 741542 7op’ 4DS3  B0p | CA30BOE 72p | NESTL  &2% ] ciey  ae, | MIJODY 2259 | ZiXs0a  30p | ONSIO1. 0B | iNcugi/s 1ap | JAA0V  S0p
7433 aop 741547  718p 4052 80p | CA3086 48p RC4151 BC477/8 30p | MJE340  SOp | INASTA 250p | 2NS194° 90 | jncq04/7 19p | 3A 400V 100p-
s 36, 7aS51 ' 249, 4053 80p | CA3089E 225p 4000 | 5Cs16/7 4op | MJE2955 100p | ONGOs  35p [2NS245  40p | co54 o | BABOOV  140p
L 35F s 0p 4054 150p CA3090AQ arsp $5668 27(7 8C5478  16p MJE3055 70p | 2N697 25p | 2N5296 5Sp |- b 2 12A 400V 160p
7438 B 7485 M o5 12sp | CA3INOE sop | Sasa20 PO BCB4BC o | MPF102 4Sp | 2Ng9s  aBp [-2N5401  SO0p [ ray siNks 16A 100V 160p
B 4056 135p | CA3140E 50p SAD102 Op A 1 MPF103/4 40p | 2N706A 2Sp | 2N5457/8 40p | o 10220 Vort- 16A 400V  180p
7441 70p 741574  27p SFFO6364  1ioop | BCS49C  18p or
74424 741575  3ep 059 800p | CA3160E 100p AR BC5678  16p | MPF105/6 40p | oN708  25p | INS450  40p | .00 Regs and BT 106 110p
7243 112p 741576 asp 060 1i5p | CANIGIE 180p | ol eR0IN m BCS50C  18p | MPSES31 SOw | INOIB  45p | 2NSA60 6% | qanimos  22p | C1OGD Aasp
¥y 1120 741383  70p, 4063 120p | CA3162€ 450p SRR : BCY70 98p | MPS6534 S0p | 2N930  18p | 2N5485 44p | g 705 12p | MCR101 36p
4 741585 4066 55p | CA3189E 300p 400 | 07172 22 | MPSADE 30 | 2N1131/236p | 2N5875 250m TiC44 27
Taaa ‘gg: Jalsse a0, 4067  asop | CA32B0 160p | SNTEOISND 120w | 103172 sop | MPSA12 50p [ ON1613  25p [ 2NG027  asp BRIDGE 23525  130p
74474 T5e 741890 a0 4068 27p | DAC14088  200p SN76023N ~ 140p | o i0ci6 sap | MPSAI3 50m | ON1711  25p | 2N6052 300p | RECTIFIERS 2N4444  140p
e on  JaSe  Jou 4069 20p | FX209 7s0p | SN76023ND  120p oo io0"" Zef | MPSA20 SOp | 3N2102 70p | 2N6050 328p | 1A 50v  19p | 2NS060  34p
e e aican | 4010 30p | ICL7106 850p | SN76477 17% | gp1a0  6op | MPSA42 50p | IN2160 350p | 2N6107  6Sp | 1A 100V 20 | 2NS064  40p
o 17 74508 110 4071 250 | ICLBO38 300p SPBS1S 5% | 50189 6o | MPSA43 500" | 2N3219a 30p | 2N6247 190p | 1A 400V 25
:7483 T 7] s 40Z2 25 | 1CM7565 80p TAAG2} 275 | gp232  esp | MPSAS56 32p | N2222A 30p | 2N6254 130p | 1A 60OV 30p
e 170 748100 son 4073 25p | LF351 asp TBAG41B11 225 | pn5i3  ggy | MPSAT0 50p | IN2369A 25p | 2N6290  6Sp | 24 50V 30p!
7380 17 7aisit2 aop 4075 2% | LF35GP ol A 2o | 80235 8sp | MPSUOE &3p [ oN2dBa 30p | 2N6202  6Se | 2a 10OV 3%p
7470 36: 7415113 sop 4076 107p | m10C BAS0O W0p | phoay 70p | MPSUO7 80p. | oN2646 asp | 25C1172 150 | 2a 400V 4Sp uD-
1475 30p 7418114 4sp 408! 27p | (m301a TBAB10 1000 | gnos2  7op | MPSU4E 90p | ON2904/5 30p | 3N128  120p | 3a 200v  60p'| SPEAKERS
7473 3ap  7ais122 sop 4082 2% | w3t 70n ) THREZ0 oo | Bovse MPSUE5 78p | 2N2906A 30p | 3N140  120p | 3A 600V  72p | Size
7474 30p 415123 eop 4086 72p | 1m318 200p SR 3 BF200 3zp | 9C28  130p | 2N2007A 30p | 3N141  110p | 4A 100V 95p 2%; B4R 8Op.
7475 38p 1415124 180p' 4089 138p 1tM319 225p N0 350" BF2448  3sp | 0C3% 130p | 2N2926 9p | 3N20Y  110p | 4A 400V 100p 2% 8R  80p,
e 125 7418125 50 9093 80p. | |M324 asp e 1_5;09 BF2568 70p | TIP29A  40b | ON3053 30p | 3N204 120p | 6A S0v  80p | 2 8R 90p,
- 7480 50p 7415126  BOp 4094 250p | (M339 750 Sp BF257/8 32p | 1'P29C  S5p | ON3054  6Sp | 40290  250p | A 100V 100p 1% BR 100p
7481 100p 7415132 eop 4095 9% | LM348 5o [ TOAT00H 3 BF259  36p | TIP30A  d48p | IN30S5  4Bp | 40360  40p | 5A 400V 120p
7482 Bap 7415133 30p 2096 9% | 1m377 1750 ||| FTOAT0CE, 2., |6FR3D  26p TIP30C 80p  onNgasz 1agp 4036172 7%
7483 1:& Tas136 Be ey Y200 | M350 N 1o | Tomt022 570p MEMORIES i LOW PROFILE DIL SOCKETS BY TEXAS
TDA1024 120p 2101-4L :
7485 110p 7415130 75p 4099 Lm386 100 | a0 2s0p 2102.2L 120p AY.51013P  400p Bpn % 180 16p 2400 26p
7486 380 7415145 120p LM393 %% | tat170 300p 21078 500 IMB402 500p ’ -
7489 210p 7415147 220p 40101 132p | w709 36p A TMSBOIING 3000 14 pin 10p 20 pin  20p 28pn  30p
7415148 1759 40102 1800 | (710 sop | TDA2002v 3250 21114 3000 B 16pn 1p 22 pn 22p 40 pin  40p
Jagr  sop 748151 mop 40103 280 | LM725 B0p | RIS as et oo GENERATORS
74924 agp 7415153 sop 30101 %R, | LM733 N Ti072/82 7 | Fhaa 500p 3257ADC 9 WIRE WRAP SOCKETS BY TEXAS
Jeosh s Tasiss ‘sop 40106 8o | Lwzey 700 | TLOT | e - ROS513LC 700 | 150m 3o dotm  em  Bon oo
7495A  70p 745156 sop 40107 &0p | m748 35p L?7 e 4116 400p SN745262AN €10 160n  a0p 939 6Sp 40 e 100p
7496 6sp 745157 eop 40108 470 | (m2017 zsop | LT, 1o 5101 510p KEYBOARD s o A z
7497 180p 7415158 sop 40103 100P | LM3%00 % | uonetis  320n | 6810 3zsp ENCODER SUBMINIATURE ANTEX SOLDERING
74100  130p 7415160 90p LM3909 % | UDNG184 320p 745201 350p AY.62376  700p | SWITCHES IRONS
74107 3ap 7415161 7sp 40114 250p | Lm3oM 1% | Gin2003 100p 82816 325p Toggle C-15W 415p
74109 Ssp 7415162 tagp 3207 1I0P | LM3914 2% | xr2206 300p | ROM/PROMSs L SPST 80p | Cx.17w a25p
74116  200p 7415163 100p 203 3 LM3915 225% | ¥R2207 a00p 71301 700p : A SPDY 65p | CCN-15w a25p
74118 130p 7415164 eop 330 saay | 12% [ 7Nata 90p 745188 2250 2 DPDT 700 | x25 aa0p
74119 210p 7415165 1a0p, 2508 0% | LmM13600 1280 | 5uagc 22 745387 3509 100Kz J00D DPDT pentre off) 85p
74120 110p 7415166 180p 4510 9% | mC1310P 150 g 50 200KHz 3709 Puntoraie 18 SPARE BITS
Ly 3 748173 Mop 4511 150p | MC1458 as8p ﬁﬁ%sﬁ 135p ;g::’"‘) ga 1.0MHz  295p = 259 | CreXricen 50p
74122 agp 745174 100p 4312 809 L mCjagsL 380} 7nsoge 7 745571 650p Jjooshrgasan Puan btching spcd, X25 50p
74123 e0p 748175 loop 514 2SR M e 825137 750p 1.8432MH: SPARE ELEMENTS
74125 75p 7415181 3200 4215 3000 | o o ieesc TO-220 PUS : 3500 SLIDE DPOT wp C/CX/X25 180p
74126 80p 7415190 t0op 218 1P | THa +ve 7905 8se | 1600 1200 0oL ROCKERSPST  28p | CCN 2908
74128 75p 745191 100p 4208 ] 5V 7805 60p e 1802CE 7500 2.45760MHz WAFER ADCOLA IRONS
74132 75p 7415192 100p 2°°" 12v 7812 60p = .,5" 26504 2000p 350p 1P/12W asp | K1000 550p
74136 75p 7415193 100p 2521 500 45y 7815 60p rsp el messs 7500 20 EM e P/ AW a5p '|. K2000 550p
74137 50p 7415195 1a0p 4328 1980 | gy 7818 60p Zo1ommroe | Weaco 650p SHOZLIN e 2P/3W a5p
78141 s0p 7415196 120p 3227 13 | 2av 7824 60p 7% | 802 1100p pEeilin’ 2 2P16W 4%p | VEROBOARDS
74142 200p 7415197 %0p a2 120P | ‘ooma 1092 TGS T 6800 2500p 4.194MHz POA DIP Breadboar
74145 90p 7415221 1200 4237 5""" 5V 78105 30p gaes g 8080A as0p 4.43MHz 125p 415 x 6.15 325p
74147 1%0p 7405240 17% 4o30 (300 | 12v 78L12 30p L ,g'; 8085A 11000 50MHz  325p . (Suitable for 20 X 14 pin or
74148 150p 7415241 1759 208 1 O | ey 78015 30p INSB0B0  1000p 6.0MHz ~325p TRANSFORMERS 16 X 16 pin DIL ICs) DIP
74150 130p 7415242 170p 3203 130P | GTHER REGULATORS  7BHGKC 8000 | 280 7500 S (prim 220/ 240V) Breadboard as above with tracks
741514 70p LM309K 136p  7BHOSKC 600p | 780A 950p 7'?:;‘;»;»41 S 100mA 95 | for 31 way connector 375p
78153 70p M317T 200p 78MGT2C 135p EPROMS e Sp 909 75mA 100p | v.Q Boards for [Cs 130p
74154 120p M323K 560p 79HGKC 700p 1702A 500p B.00MHz 325p 12:0-12 500mA 280p | {No track cutting)
;::gg od S TR ALY 3% e ?gmm 300p ??4}9:.:'1“: gﬁ CONNECTOR PLUGS
74157 :: OFTO-ELECTRONICS 27”2”*5\’) 4z 10.7MHz - 300p 012:15 31 way Plug 120p
74159  190p INS?77 45p ORP§0O 120p SUPPORT DEVICES 12.0MHz  350p 202430 1A 810p | 3t way Socket 120p
74160  100p OCPT1 130p, . ORPE1 120p 3242 800p 16.00MHz 350p S-100 Busboar 1500p
74161 100p ORP12 120p w78 55p 3245 450p 18.00MHz :509
18.4 -
74162 toom oo orAToRs o o= 4322 8000 LB e EDGEBOARD CONNECTORS 0.156" PITCH
00p 0p a0te 2x 10way 2x22way  1385p
74164 120p MCT26 100p T2 %0p 6820 500p 50p 2% 15 wa 100p  2x25 16
74165  130p MCS2400  190p e %0p 6821 375p 26.590MHz y x 265 way 0
74166 120p 7415298 160p LEDS 6845 £20 2x 18way VLD
74167 200p 7415324 200p 2999 290m | G955 0.2 6850 300p 27.145MHz = —
74170 240p 7415348 - 200p. INTERFACEL.Cs| TIL32 5Sp TIL220 Red 16p 6852 3750 COUNTERS TIL & ECL
74172  450p 745365 48p DMB8123 175p | TIL209 Red 13p  TW2226r 18p 8155 1100p 38 6667MHz 74C925 478p a0 328p
74173 120p 745367 70p DMB131 375p | TH211Gr 200 TI228 Red 22p' 8205 320p 3500 74C828 S MCa044 328p
74174 90p 7415368 100p DP8304 450p | TIL212Ye 25p  Rectangular 8212 225p 48.0Mtz  300p Icm72168 20009 10116 70p
74175 85p 7415373 150p DSBB35 250p | TH216Red 180 LR G.YV)  30p 8216 225p 55.5MHz 350p ICM7217A 850p 10231 350p
74176 90 7415374 150p DS8836 150p | DiSPLAYS . 8224 2750 116.0MHz 350p 2ZN1040E 7000 |
74177 90p  741S375 120p DS8838 225p | 3045F 200  NSB58E1 570p 8226 400p = e L -
74178 160p 7415377 1e0p MC1488  7Se | piyos iEoyy QT Teo B o SPECIAL OFFERS (subject to stocks)
L paE 7 oy e o T320ss 1300 8253 1000p 555 £18/100 7805 £€5/10
e, R MEE R Mo M wmn B oNE, NP | uE | Hejee /10
74185  150p 7415668 1:‘;’; 75150  17%p FN;;;? ‘ f’zz DRIVERS 8259 950p, %” Y 35 :: 7903 £6/10
74186  500p 7413669 100p 75154 175 | Pnpsco = 9368 250p 780P10 600p 708 (450 ns) -25 7912
74188 3250 7415670 400p 75182  230p | Inoegy T 930 005 | z8oaP10  700p 2708 (650 ns) £€3.75 2114L {450 ns) €28/8
74190 120p 4000 SERIES 75322 MAN3640 1750 UDN6118 320p Z80CTC 600p. 2716 (plus 5V only) £9.00 2732 £20
;3} g; }g 4000 15 ;gggg g;ss: MANAG40 200p UDN6184 320p g;g:g‘ci 1:& 4116 {200 ns) €24/8 P&P + VAT Extra
4001 22p g == = = —
74193 1000 4007 20p 75361  300p | BREADBOARDS PROTOBOARD (R) SOLDERLESS BREAD- 16 KEY KEYPAD a50p
74194 120p 4006 95p 75363  :a00p EXP35036 x2.1 £3.15 BOARDS {Reed Switches) VEROBDARDS
74195 9p 4007 20p 75365 250p {Upto 3 x 14 pin ICs} Socket Strips/ Bus Strips/Binding Posts mounted  UHF Modulator 6MHz ~ £3.75 ! | i P
74196 9% 4008 80p 75451/2 72p | EXP6503.6 x24 £3.60 on sturdy base plate. UHF Modulator 8MHz 45| fcopperclad)  Pktof 100 pins  50p
74197 80p 4009 aop 75491/2 96p (Up to 1 x 40 pin IC) PB6 6x 14 DIL ICs £9.20 . Roed Switches (12VA}  €0.25, 2.5%3.75 65p Spottacecutter  86p
74198 150p 4910 50p 8726 160p. EXP3006 x 2.1 €5.75 PB100 10x 14 DIL ICs £11.80 (OGIC PROBE £18.00 2.5%5 5p  Pinnsertion tool 118p
74199 150p 45 22p 8728 250p {Upto 6 x 14 pin ICs) PB102 12x 14 DIL ICs £22.95 SUPERTESTER 680R £33.00; 3.75X3.75 75p  Vero Wiring Pen
74221 180p 4012 26p 8795 200p EXP6006 x 2.4 €6.30". PB103 24 x 14 DIL ICs £34.45 MICROTEST 80R €17.00! 3.75x5 80p  + 2 wire spools
74251 180p 4093 sop 8797 1 {Up 1o 1 x 40 pin DCs} PB104 32 x 14 DIL ICs £45.95 ' TMK500 £22.001 3.76x17 290p  + combs azop
;:g?g :x 28}?, 84p g:tggg ::gz (The above boards are suitable for all DIL ICs.) Pocket muttimeter £4.75! 4.75%17.9 380p  Combs v
74279 10p 4016 m 811597 1209 IC TEST CLIPS } - " =
74283 160p 4017 gop 81LS98  140p 14 pin €2.80 24 pin £4.90 We carry a la_rge stock of 74 and 74LS TTLs, CMOS, Linears, Memories, etc. and can normally offer
74284 3600 4018 gop 9601 110p 16 pin £2.75 40 pin £7.90 ex-stock deliveries. We welcome Inquiries for volume quantities both from local and overseas
74285 360p 4019 asp 9602  220p buyers.

VAT RATE: Please add VAT at

Warder vl

TECHNOMATIC LTD
17 BURNLEY ROAD, LONDON NW10
i Gl ) S i (2 minutes Dollis Hill tube station) (ample street parking)
|Tel: 01-452 1500/01-450 6597 Tel

Saturday 10 30 4 20

Access and Barclaycard accepited :

Please send SAE for list CALLERS WELCOME



Kitchen
Timer

A cheap and simple circuit which is ideal
for the newcomer to electronics.

THIS SIMPLE TIMER provides an
audible alarm at the end of a preset
timing period, which can be switch-
selected in half-minute steps from one
minute to six-and-a-half minutes.
Although it's been designed for use in
the kitchen it could of course be used in
other applications such as photography.

The circuit uses a minimum of
components and is based on the ever-
popular 555 timer IC (what would we do
without it?). The timer is automatically
triggered when the unit is switched on
and at the end of the chosen period a
two-transistor oscillator is enabled. This
generates an audible tone in a ceramic
resonator, a solid-state device which
produces quite a loud sound with little
power consumption.

o

The circuit is based on a 555 timer (1C1) used in
the monostable mode. R13 and C2 provide a
negative trigger pulse to 1IC1 at switch-on, so
that the timing run automatically commences
and the output at pin 3 goes high. The output
returns to the low state when the charge on C1
reaches the same level as a reference voltage.
This voltage can be “trimmed” using RV1, which
is adjusted so that a timing period of one minute
is obtained with SW1 set to the “1 minute” posi-
tion, i.e. with C1 charged through R12 only. SW2
is used to switch in additional resistors, slowing
the charge rate of C1 and increasing the delay
time by half a minute for each additional
resistor.

Q1 and Q2 are used in a straightforward
astable multivibrator circuit operating at a fre-

How it Works

J

quency of a few kilohertz. Initially this is in-

operative since the output of IC1 is high, and the |

transistors receive no significant supply voltage.

At the end of the timing run the output of IC1

goes low, and the multivibrator then operates
normally as it receives virtually the full supply
voltage.

This produces an audio tone from the
ceramic resonator which is driven from the col-
lectors of Q1 and Q2. A ceramic resonator is not
a low impedance device like an ordinary
speaker, and needs little drive current. It does
require a fairly high drive voltage though, and
this is achieved by driving it from the antiphase
signals at the collectors of Q1 and Q2. This ef-
fectively doubles the voltage swing across the
resonator.

e SW1
4
% ON/OFF
R14 R15 R16 R17
. R13 3k9 82k 82k > 82k
39k
N if S
4 T P
‘R1 T(7)5R11 6 8 a4 2 —
ALL 750k L
' 22k ¥ lI
ic1 i )
I——> L N
v 1 fca I
2n2
|+
= e a1 Q2
1 c2
NOTE: u
IC1 1S 555 gon
Q1,2 ARE BC109
o Tx IS CERAMIC
RESONATOR
— +

Figure 1. Circuit diagram of the HE Kitchen Timer.
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Kitchen Timer

This photograph shows the board and battery fastened to the box with
sticky pads, and the controls mounted on the front panel. Note the
resistors soldered to SW2.

Time And Time Again

The timing period of a 555 is
determined by the values of the 1]2 3
capacitor and resistor connected to pins /
6 and 7; in fact, the formula used is %

6 7 8

» 0 o
: = R16
@

g 101N

select a point in the chain. Fine
adjustment of the timing period (to
allow for errors due to component
tolerances) is made with RV1 which
varies the control voltage on pin 5 of
the IC. This only needs to be done on

A
t=1.1RC, where t is in seconds if R is ins 8 +Ve ViA
ohms and C is in Farads. By keeping C ¢ % =
constant and changing R we can get . @
different periods. In our circuit R is : R 5
varied by connecting 11 resistors in F R13 o &
series and using a twelve way switch to : l vt g =

! o

J o

b ’(
G.‘;‘_.-_m Wi I c2 @)
o%00000O0 ocooocooooocodooo

Figure 2. (Above) Veroboard layout and interconnection diagram.

one of the ranges. J[O®@OO0O0ODOD0ODO®@eO0O0O0000O0COOO@O O O
Construction i1flecoeoc@eeecoooooo00000@ofjo
. ol H[OeeeoO@e@oc0O®e0000000COO0EOO O
The timer is built on our standard s
veroboard size of 10 strips by 24 holes g LA MALRS, ARl e RBe e R Pl Mo SR
as shown in Figure 2. Be careful to I Floeoeo$e09900000000000000
connecth1(§1QfandC1theriht E[00 ©@00000@OCO0O®®000®000O0O0O0
0 . g8 D000 O0COOO0OOO®O0®@®0000O0O0@®@®O0O0O0 O
way round as wrong connection could :
cl000000000@O00CO000CG0eCEO OO
damage these components. All of the e e U
timing resistors except R12 are mounted A oooo'oooooooooooooooogooo
directly on the terminals of SW2, as
shown in the diagram and photograph. 1 23456 78 9101112131415 161718 19 20 21 22 23 24

Try to solder these to SW2 very quickly,

as overheating them could permanently Figure 3. Underside of the Veroboard showing component positions
alter their resistance and impair the
accuracy of the unit.

Any small plastic box can be used to
house this project. We fixed the

»
veroboard and the battery inside with parts Llst

HE

and track cuts.

doublesided sticky pads.

RESISTORS (All 4W, 5%.except where stated) SEMICONDUCTORS

R1-11 750k, 5% or better 11 555
- R12 1MS5, 5% or better Q1,2 BC109
uylines
R14 3k9 MISCELLANEOUS
The only unusual component is the ceramic SSAGT7 ak gw; :';_g::p(::z' i':glel:':g:: toggle
v Ll this is available POTENTIOMETERS T ceratve Fesondtor (e
rom Ambit International, 200 North Se‘rwce RV1 22k miniature horizontal preset BUYLINES)
Road, Brentwood, Essex, CM14 4SG. Satisfac-
tory results should be obtained using 5% com- .
: CAPACITORS Battery and cli
ponents for R1 to R12, but for optimum ac- 2 .
curacy these should have a tolerance of 2% or ‘1‘;: 1:,:,::: iors z(;x 2: ho':’ SRt eSO
better. Total cost of all components, excluding B lcaramin l(n:)eb K

the case, shouldn’t be more than £5.
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¥ LERNA-KITS!

N Ew @ @ HiGH QUALITY EDUCATIONAL KITS

@ LATEST SOLID STATE TECHNOLOGY — DESIGNED & MADE IN THE U.K.
@ DETAILED STAGE BY STAGE BUILDING INSTRUCTIONS
@ FREE ADVISORY SERVICE THROUGHOUT THE BUILDING

LK1 OSCILLOSCOPE

Solid state circuitry; D.C. coupled;
7 cm. dia. tube; Y input 0.3 v/cm.to
50 v/em.; X input 1 volt/em.; Tv.and
10v. cal. signals; response to TMHz;
Time base ranges to 8uS per cm.;
Size 230 x 130 x 190mm. Wt. 2Kg.
Operates from 110 volt or 220/240
volt A.C. High quality kit complete
with carrying case.

LK2 DIGITAL MULTIMETER

Solid state circuitry with large
digital display. Ranges are up to
1000v. D.C. and A.C. and current
D.C.to 100mA. Resistance ranges
100K ohms. Battery operated.
Size 185 x 110 x 60mm.

Digital display : 37 x 16mm

£40.00

£130.00

L K3 HOME COMPUTER

Ideal simple computer for beginners.
Microprocessor has 8 bit data bus and
12 bit address bus. Ready programmed
ROM has 4K bits. RAM of 0.5 x 8k
bits fully addressable. 8 digit LED
display. Hexadecimal read out.
Hexadecimal keyboard. Re-set switch
and single shot facility. Power supply
kit included. Provision for cassette
and V.D.U. operation. £190.00

LK4 AUDIO GENERATOR

Covers 10Hz to 100kHz in four

switched stages. Variable voltage
output.

l Distortion below 0.02%.

Sine and square wave

‘output. Ideal for HI-FI|

work and as signal tracer.

£40.00

LK5 DIGITAL ELECTRONIC TECHNIQUES LK6 LOGIC DEMONSTRATION PANEL
Experiments carried out on a P.C. board, Basic introduction to computer

size 190 x 150mm covering operational technology ; AND and OR gates; NOR
amplifiers; integrators; basic logic circuits; and NAND; Data line selector; Truth
NAND, NOR gates; Flip-Flops; Multi- e 'I'i -4 tables; AND and INVERT gate; Half and
vibrators; clock generator; 4 bit compar- == [] WS || Full Adder; Latches; Flip-Flops; Shift
itor feed back; analoque switching; Rl 7 -..’. register; Binary coded decimal counter.
building simple digital meter circuits; = 0 ).- 0.@ =11 Over 16 experiments are performed
Timer. = Tl i |. Battery operated.

Noter— for full benefit with this kita L=t Wil B22|| with pane T

C.R.O. is desirable although circuits can £35.00 £70.00

be built without one.

LK7 ANALOGUE TEST METER

Basic multi range test meter kit with
20,000 ohm/volt sensitivity. Ranges
Ranges: D.C. and A.C. volts 0-5, 0-25,
0-100; 0-500; 2.5kV.

D.C. 0-5mA, 0-500mA, 0-50uA
Resistance 0-50 K; 0-5M. Size 150 x 75
x 50mm.

LK8 SHORT WAVE RECEIVER

A simple 3 stage short wave only radio
receiver for the amateur. Very good
selectivity and sensitivity and will give
hours of enjoyment. Simple to construct
by people of any age.

£25.00
£17.00

i—T:—_LE_Rr\]:KE,TCleveIm R_oad,_.hrsey, Channel Islands. (Est. 40 years) HE/10/819

Please sUpPIY . .« o cviiit i Kit atefdl M add £2 postage U.K. only. Catalog'ua awailable
l £10 postage overseas Air Mail. on receipt 12p stamp.

BLOCK CAPS PLEASE
{ NAVE . ........ 000 e e R L ALL CREDIT CARDS ACCEPTED l
| ADPDRESS .. .o .. L0 Mg e B . e N G (L0 I e S #o it 6 & 0 B 0 O 0l0 6 G 00 60503588 a0 50 I
| ..................................................... NO[LJ[MI“II“’[“1FJ[_J|
L(Dispatch is normally within 1 week of receipt of order) SIGMBUENG . < oo < » «roftre o shthon's s ole o o sne oTol dhorolts A 38 000 10,0 8 o - J
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GUITAR PHASER 2085 Sept. ‘80 £9.60
BENCH POWER SUPPLY UNIT  ZD87 Sept. ‘80 £25.00
DEVELOPMENT TIMER 1D86 Sept. ‘80 £8.75
TOUGH SWITGCH {on Vero} 1D84 Sept. ‘80 £4.50
AUTO PROBE ZD83 Sept. ‘80 £3.00
REACTION TIMER 1D82 Sept. 80 £26.50
MICROMIXER {on Vero) 1D81 Sept. 80 £8.50
EQUITONE GAR EQUALISER ID52 Aug. 80 £13.30
GAS DETEGCTOR ID55 Aug. 80 £22.00
PASS THE LOGP GAME 1D56 Aug. ‘80 £12.00
RADIO TIMER {on Vero). ID57 Aug.'80 £5.50
MOVEMENT ALARM f{on Vero) ZD54  Aug. 80 £5.00
OP. AMP GHECKER (on Vero) 1D53 Aug.’'80 £4.00
CAR BOOSTER (no speakers) ZD50 July "80 £18.00
HAZARD FLASHER D48  July "80 £10.50
*PUSH-BUTTON VOLUME

CONTROL 2047 July 80 £19.50
SOUND FLASH TRIGGER (on Vero}ZD49 July ‘80 £3.50
2 WATT AMPLIFIER (on Vero) ~ ZD46 June ‘80 £3.90
METRONOME (on Vero) ZD51  June '80 £3.50
MICROBE R/G SYSTEM

{less Servos) 2D45 June ‘80 £17.50
FOG HORN 1D44  June ‘80 £4.50
*EGG TIMER 1D43 June ‘80 £6.50
MINI CLOCK ZD10 May ‘80 £26.00
5080 PRE-AMP ID11  May '80 £32.00
TRACK CLEANER I1D12 May ‘80 £7.75
*R/C SPEED CONTROLLER ZD3  April ‘80 £9.60
HOBBY COM ID8  April 80 £28.60
ELECTRONIC IGNITION D2  April 80 £18.25
DIGITAL FREQUENGY METER  ZD9 April "80 £21.75
SHORT WAVE RADIO ID80 March'80  £19.50
TOUGH SWITGH ID79 March ‘80 £5.00
5080 PSU MODULE ID78 March ‘80  £29.50
SYSTEM 5080A ID77 March’80  £15.00
PASSION METER ID6  Feb.'80 £5.00
WIN INDICATOR 2D42  Feb. "80 £9.00
INFR RED REMOTE CONTROL  ZD7  Feb. 80 £19.35
SCALEXTRIC CONTROLLER D41 Jan. 80 £52.50
CROSSHATCH GENERATOR D4 Jan.'80 £11.25
DIGI-DIE D5  Jan.'80 £5.50
RING MODULATOR D1  Dec.'79 £8.50
SCALEXTRIC CONTROLLER 1D39 Dec.'79 £21.50
BARGRAPH CAR VOLTMETER  ZD40 Dec.'79 £6.60
GUITAR TUNER 2038 Nov. 79 £8.50
+R2 D2 RADIO 2037 Nov.'79 £8.60
TANTRUM 7033 O0Ct. 79 . £37.50

HOBBYTUNE D34 Oct.'79 £18.00
MULTI OPTION SIREN 2036 Oct. ‘79 £10.50
ANALOGUE AUDIO

FREQUENCY METER 2035 0ct.'79 £15.00
COMBINATION LOGK 2029 Sept.’79 £12.50
*STARBURST D30 Sept.'79 £14.50
LAMP DIMMER ZD31 Sept.'79 £6.50
ULTRASONIC SWITGH ~ 1D32  Sept.’79 £21.00
CONSTANT VOLUME AMPLIFIER ZD28 Aug. ‘79 £11.50
INJEGTOR TRAGER 2027 Aug.'79 £4.50
LED TACHOMETER D26 Aug.'79 £14.75
BABY ALARM D25 July'79 £13.50
POINTS SWITCH D24 July ‘79 £12.50
LINEAR SCALE OHMMETER 2023 July 79 £14.00
SHARK D22 July ‘79 £22.75
G.S.R. MONITOR 2019  June ‘79 £10.50
ENVELOPE GENERATOR ID2D June '79 £11.79
DRILL SPEED CONTROLLER 2021 June'79 £7.00
WHITE NOISE EFFECTS UNIT  ZD18 May '79 £16.85
PARKING METER TIMER D17 May 79 £6.70
DIGIBELL PROJECT D16 May 79 £5.00
VARIABLE POWER SUPPLY

0.30V 1| AMP ID15 May ‘79 £30.00
TRANSISTOR GAIN TESTER ID76 April ‘79 £6.50
CISTERN ALARM ID75 April '79 £5.50
MODEL TRAIN CONTROLLER  ZD74 April ‘79 £26.00
PHOTOGRAPHIC TIMER D73 March’79  £14.50
TONE CONTROL ID72 March'79 £9.00
CASANOVA’S GANDLE IDT1  March ‘79 £7.50
SHORT WAVE RADIO ZD66 Feb. 79 £12.50
SINE/SQUARE WAVE

GENERATOR ZD67 Feb. 79 £22.50
SCRATCH AND RUMBLE

FILTER MONO ZD68 Feb. 79 :£22.50
SCRATCH AND RUMBLE

FILTER STEREO ZD69 Feb. ‘79 £25.00
CAR ALARM ID70 Feb.'79 £8.50
FLASH TRIGGER (less flash gun)  ZD65 Jan. 79 £10.50
TOUCH SWITCH 2063 Jan.'79 £5.50
VARI-WIPER D64 Jan.'79 £8.00
GRAPHIC EQUALISER D62 Jan.'79 £25.00
PUSH-BUTTON DICE 2061 Dec. 78 £6.00
AUDIO MIXER ID14 Dec. 78 £20.30
BEDSIDE RADIO ZD58 Nov.'78 £12.50
STEREO AMPLIFIER (HOBIT) ID59 Nov.'78 £52.50
WAA-WAA PEDAL 2060 Nov.'78 £30.00

IONISER KIT: ZD13. This negative ion generator gives you power to saturate your home or office with millions of refreshing ions, without fans
or moving parts it puts out a pleasant breeze. A pure flow of ions pours out like water from a fountain filling your room. The result? Your air feels
like a fresh ocean air, crisp and wonderfully refreshing. All parts p.c.b. and full instructions £10.00. A suitable case including front panel neon

switch, etc., available at £8.00 extra.

SPECGIAL OFFERS: Texas/ITT IN4148 100 for £1.50

;:IlsuuARD COMPUTER ELECTROLYTICS S/T Z10D0 uF 40V
.90

ITT BCY72 TRANSISTORS Pre-formed leads, 10 for 50p

ALL HOBBY KITS Supplied with p.c.b. unless otherwise stated.

ltems marked % no cases supplied.

ALL KITS CONTAIN Components as specified plus Texas I.C.

Sockets,where required. also connecting wire.

SPECIAL INTRODUCTORY OFFER to new customers: A pack of

nuts, bolts, washers, seli-cutting, self-tapping screws {100 assorted).

supplied with each kit.

FAIRGHILD FLV150 red. 2 LEDS, 10 for £1.00, 100 for £7.50.

DALY ELECTROLYTIC CAPAGITORS 2000uF 100v £1.50.

PHILIPS SCOPE Tube 5” CV2191/DG-13-2 £10.00.

if you do not have the issue of H.E. which contains the
Project, we can supply a reprint at 40p extra. Please add
30p post and packing. Add 15% VAT to total order.
‘Callers please ring to check availability of kits.

T. POWELL

306 ST. PAULS ROAD, HIGHBURY CORNER
LONDON N1.01-226 1489 SHOP HOURS:
- L M

o . ON.-FRI. 9-5
Accesy

A; @ E St 833

Minimum telephone Orders £5
Minimum Mail Order £1

0 p.m.
0p.m

16

Hobby Electronics, October 1980




Into Digital
Electronics

Down to practicalities this month. lan Sinclair looks at the LS132 NAND gate and some of the
the circuits we can build with it.

‘CHIP OF THE MONTH, folks, is one
whose full number is SN74L5132; its
full name is a quad two input. Schmitt
NAND gate. Either way, it's quite a
mouthful, and we’ll refer to it as the
L$132. Since this is a strictly practical
series, we'll start in a practical way by
finding out what this particular IC
does. (Note: Non ‘LS’ types are OK).
BOARD CONNECTIONS:

1A LED ANODE (4}
3A LED ANODE (3) CATHODE LEADS

5A LED ANODE (2) ON Y1
7A LED ANODE (1)

1k0 RESISTORS BETWEEN:

1A AND 1B
3A AND 3B
5A AND 5B
7A AND 7B
DIL SWITCH BETWEEN COLUMNS C AND D, LINES 170 8
LINKS BETWEEN:
X1 AND X2
Y1 AND Y2

Fig.2.1. A reminder of the wiring round the LEDs
— this must be completed, along with the switch
wiring (shown in previous part) before any further
work can be done.

Start by checking the connections of
the switches and LEDs which you should
have from last month, Figure 21 is
a reminder, showing where each com-
ponent is located and which lines are
linked by wires. Remember to use only
single core wire, 0.5mm diameter or so;’
because stranded wire will get caught
up in the clips of the Eurobreadboard.
If you're using a 42 V battery (No.
1285) as a power supply, remember to
get it the right way round, with + going to
X1 (or X2) and — to Y1 (or Y2).

MARKER NOTCH
PIN1

POWER SUPPLY LINKS
198 LINK X2 (+}
25A LINK Y1 (=)

Fig.2.2. How to find Pin 1 of an IC. The links shown
are for supplying power to the 7415132.
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Disconnect the battery and find out
where pin number 1 of the IC is. Figure 2.2
shows you how you find the pin 1 of any IC
which is in this block form (the DIL
package) There's an identifying notch cut at
one end of the IC — the end which has pin
number 1 and also the last pin (14 on
the LS132, 16 on some others we'll
use). Now if you place the IC legs
down as it’s shown in the drawing of
Fig.2.2 the position of pin 1 is to the
left of the notch. Some manufacturers
also mould a little hollow next to pin 1.
Don’t be confused if there is what
looks like a notch at each end — only
the one which is sunk into the plastic is
the true one!

Now that you've located pin 1,
place the LS132 on the Eurobread-
board so that pin 1 is on line A19 and
pin 14 is on line B19. You don’t need to
use tweezers to avoid handling the
pins, because these are TTL ICs, not
the CMOS ones which can be so easily
damaged. When you’ve got the IC cor-
rectly placed, push it gently down,
rocking it a bit from end to end, so that
the pins go into the Eurobreadboard
holes until the chip is right down on to
the board. Check again that the pins
are in the right holes, because all of the
wiring instructions in this part, and all
the following parts, assume that’ each
IC is in exactly the place we've
specified.

All You Need Are The Right
Connections

We can now start making the connec-
tions which create a digital circuit.
We're going to use just one of the four
identical digital circuits which are on
the LS132 chip, and we can make up
the circuit by using just three wire
links. One useful point about digital IC
circuits is that most of them consist of
just these links between ICs, with only
a few odd resistors and capacitors to

ll

PART TWO

worry about. The only point to worry
about now is, how do we know which
connections to make? If you're
building a circuit from scratch, to your
own design, then you have to do it all
the hard way, by tracing which pins
you need to connect. For this series
we'll ‘use the easy HE way, using the
Eurobreadboard line letters and
numbers.

238 LINK 8C (SW1)
248 LINK 6C(SW2)
258 LINK 78 (LED1}

Fig.2.3. Link diagram (a) and circuit diagram (b) for
a gate-test circuit. Only three wire links are need-
ed to wire this up, because the switches and LEDs
are already in place. This scheme assumes that the
ICisin the correct place on the board.

Now there are two ways of showing
how to make these connections, and
Fig.2.3 shows both. One is a table of
connections (Fig.2.3a) which shows
which Eurobreadboard lines need to
be linked with wires. The other way,
which is a lot more useful, is to write
the Eurobreadboard line numbers onto
a circuit diagram. Why is it more
useful? Because it gets you used to
digital circuit diagrams, that's why.
Once this series is finished you're on
your own in the big bad world where
there aren’t any tables of Eurobread-
board connections, so we're training
you to read the circuit diagrams and
eventually to be able to fill in
Eurobreadboard line numbers for
yourself.

Fig.2.3(b), then, shows the circuit
symbol for the digital device we're us-
ing. It's called a NAND gate, and thisi;‘;?
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particular example has two inputs and
one output. In the circuit shown, the
inputs are connected to the switches 1
and 2, and the output is connected to
LED 1. Since we have only two signal
levels to worry about, a switch is all we
need to provide an input. The way
we've wired our switches, up causes
the switch to provide logic 1, down
provides logic 0; and the LED lights
when the output is at logic 1.

The Truth Is On The Table

Now if this were a linear circuit, like an
amplifier, we would probably want to
measure some quantities like the
voltage gain. We don’t have to worry
about such things when we use digital
circuits, because the only quantities
that exist are the two voltage levels 0
and 1. We can see what voltage levels
we have at the inputs, because they’re
set by the switches, and at the output
the LED shows whether we have a 1 or
a 0. The only thing we need to know
about a digital IC like this is what com-.
bination of inputs gives what output.
Let’s make ‘that a bit clearer. If we had
one input, we would want to know
what the output was for a 0 at the in-
put, and what the output was fora 1 at
the input. With two inputs, there are
four possible combinations of 0s and
1s which we could have at the inputs,
and it's a bit easier to see what's hap-
pening if we write them down in the
form of a table (Fig.2.4).

SW1iSW2|LED1

SWITCHES: UP FOR 1

0o]o

o | 1 DOWN FOR 0
110 LED:LIT FOR 1
BE UNLIT FOR 0

Fig.2.4. A blank truth table, ready for you to fillin.

We can now try out each combina-
tion of signals at the inputs, and find
what output we get for each line of the
table. This is now a ‘truth table’ for the
digital IC — it shows what combina-
tions of inputs produce 1 and which
combinations produce 0. Showing this
information in the form of a truth table
is neater and simpler than describing
what happens in words, though not so
brief as the mathematical method call-
ed Boolean Algebra.

Come back, don't panic — we're not
going to do any Boolean Algebra, I just
mentioned it!

Now how do we go about finding
the truth table for a circuit like the one
in Fig.2.3? The obvious place to start is
with both switches at zero (sliders
down). If the LED is lit, then a 1 goes in-
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1 OUT OF STEP

o = N e
TR

ON ON ON ON ON

INPUTA

INPUT B

Fig.2.5. One possible use for the simple gate cir-
cuit.

to the output column on the line which
has A and B inputs both 0; if the LED is
not lit, then a 0 goes in the output. The
next step is to try one of the switches
at 1 (slider up), and we usually work
from the right hand side, making A=0,
B=1. Note the output for this one,
then set A=1, B=0 and note the out-
put for this, the third line of the truth
table. Finally set both switches up so
that the inputs are A=1, B=1 and see
what the output is. Fill in this value,
and your truth table is complete.

That really does tell you all you
need to know about the way this gate
works. The output is 1 unless both in-
puts are 1. When both inputs are 1,
then the output is 0. That's all! It's
called a NAND gate, for reasons we'll
look at later.

Can you think of a use for this? Im-
agine that you have two oscillators,
one supplying a signal to input A of
this gate, and the other feeding its
signals to input B. Could you tell when
the oscillators were exactly in step?
Yes, because the LED would be only
dimly lit. When the oscillators are out
of step, with one input of the gate high
and the other low, the output is high,
logic 1, keeping the LED shining
reasonably brightly. When the
oscillators are exactly in step, though,
the LED is on when both signals are at
their negative peak and off when both
signals are at their positive peak
(Fig.2.5), so that the eye sees the
average brightness, somewhere bet-
ween fully on and fully off.

il g 74132

SIGNAL
GENERATOR A
I |

OUTPUT

0o X1 4

&

Fig.2.6. Using the gate as a signal relay.

Another application? Take a look at
Fig.2.6. Here one input of the 7415132
is from a switch and the other is from a
signal generator. If the switch keeps in-
put A at 0, then there is no signal out-
put, because the output stays.at 1. If

IN STEP

:)_J |_J l_l L INPUT A

OFF ON OFF ON OFF

—_J74132 ) TO LED

the switch keeps input at 1, however,
the output goes to 0 whenever input B
goes to 1 (check the truth table to see
that this is so), and the output goes to 1
whenever output B goes to 0. This is a
typical gating action, opening or shut-
ting a gate to let a signal pass or to pre-
vent it.

Upside-Down Logic

That brings us to another very useful
action of this gate. Suppose we use
just one input, and forget about the
other one? As it happens, we can’t just
forget about it, because if a TTL input
is not connected, then it behaves as if
it were connected to logic 1. Figure 2.7
shows- the Eurobreadboard arrange-
ment for trying this out, using switch 1
to set the remaining input, and LED 1
to indicate what the output is. The
truth table for this is pretty simple, just
two lines, one for A=0, the other for
A=1. Try it for yourself, and fill in the
output values.

+
198
FROM 8C  23B 74132
SWITCH —_—
1 (A LINK 258 78 Q
sy LINK
(NO CONNECTION)
LINK 8C TO 238 AlaQ
25B TO 7C 25A
198 TO X2 | 0
258 TO Y1 e 1

Fig.2.7. Using the gate as a signal inverter —
another truth table for you.

Fig.2.8 shows a variation on this.
Both of the inputs of the gate are con-
nected to the same switch, so that we
are using them as a single input. Try it
out, and fill in the truth table.

By this time, you should be getting
the hang of the simple Eurobread-
board method of connecting up, and
we're going to use just the diagrams
from now-on. Remember that all the
Eurobreadboard numbers and letters
shown on one line of a diagram mean
that these Eurobreadboard lines are
linked by wire — that’s all there is to
building circuits this way.

Back to the digits. The action of the
circuits of Fig.2.7 and Fig.2.8 is called
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+VE

INPUT A
FROM
SWITCH1 8C 258 78

T OUTPUT Q
25A TO LED

LINK 8C TO 238 T024B f

258 TO 78 _VE

198 TO X2

25A TO Y1

'Fig.2.8. Another type of inverter connection.

inversion, and it’s not hard to see why.
For a 1 at the input, you get O at the
output, and for a 0 at the input you get
1 at the output. The output is the in-
verse of the input, the other logic
signal. Another name for this action is
NOT, because NOT 0 must be 1
(there’s nothing else) and NOT 1 must
be O (same reason). A circuit which
does this action only is called an in-
verter or NOT-gate, and its symbol is
shown in Fig.2.9. The little circle at the
output is what tells you that there is in-
'version, without the circle, the output
of such a gate would be the same as
the input. The same small circle occurs
in the NAND gate symbol (Fig.2.8)
which tells you that the NAND gate

contains an inverter. More of that
shortly.

Al Q
A Q 0

1] o

Fig.2.9. Inverter symbol and truth table.

Back to the board. Since we have a
total of four NAND - gates in one
7415132, we can use more than one in
a circuit.

Strip off all the links which go to the
7415132, leaving only the switches and
LEDs as they were. This clears the
decks for the next circuit, and in future
we'll assume that you've cleared. the
board before each circuit. Sometimes
you'll find that the same links are used
again but until you really get used to it
it's always better to start with a clear
board.

Try out the one shown in Fig.2.10.
This has the circuit which you used
before, with another gate used as an in-
verter at the output. Connect up and
try it out, filling in the truth table for
yourself. The action of this arrange-
ment is on AND-gate, because the out-
put is 1 only when both input A and in-
put B are at 1. By using the second

+VE

|
198

swi 21B
8C 238

A
INPUT
8

sSw2 25A
|

-VE

Fig.2.10. A circuit using two of the gates on the 7415132. Construct

your own truth table!
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B 6C
(sw2) 24A

= 258 228 78 gyteuT
— ' LED1
§C " 248 208

19A

|
198 A 8C 21A
(sw1)
238 238

20A 1 Q
) 268 78 LED1

22A 24B

23A

Fig.2.11. Another gate circuit. Does this one carry out the
same action as the one in Fig.2.10?

gate as an inverter, we have cancelled
the inverting action inside the NAND-
gate. Yes, that's right, NAND is short
for NOT-AND.

Something a bit more ambitious
now — making use of three of the four
gates of the 74L5132. The circuit
shown in Fig.2.11, with two gates used
simply as inverters, but this time at the
inputs rather than at the outputs. Does
this have the same effect as the circuit
of Fig210? Try it out, filling in the
truth table so-that you can compare
them. Not the same, are they? In fact
the truth table of Fig.211 shows that
the output is at 1 if A or B is at one,
and it’s the truth table of a type of gate
called the OR gate (Fig.2.12).

Uses? Well just imagine you want a
circuit to switch an LED on from
either of two switches. If that's too sim-
ple, imagine this combined with a
NAND gate, so that a signal can be
stopped or passed using either of two
switches.

Into Digital Electronics

Nand Nanother Nthing

As a grand finale to this part of
the work, add the last gate of the
74L5132, so that you have the circuit
of Fig.213. Connect up, and fill in the
truth table for this lot, which carries
out the action of what we call a NOR
gate. You should also be able to ex-
plain by now why it's called a NOR
gate! '

You should have a fair collection of
truth tables by now, and they are all
important. We can make AND, OR,
NOT, NAND and NOR gates in IC
form, and Fig.2.14 shows a reminder
of the truth tables for these gates when
only two inputs are used. We've used
just one type of gate to make these cir-
cuits, though, and that’s one of the in-
teresting things about digital elec-
tronics. A collection of NAND gates
can be used to carry out any action we
like, including the action of other types
of gates, so that we could build up
digital circuits using only NAND gates,
if we liked. We do, in fact, use NAND
gates very extensively simply because
they are so useful; we could equally
well use NOR gates. We couldn’t use
AND or OR gates for so many useful
purposes, because they don’t invert
signals. We can, for example, produce
the action of an AND gate by using
two NAND gates (Fig.2.10) but we
could never produce the action of a
NAND gate by using any number of
AND gates, unless we could also.make
use of an inverter.

+
!

198

258 228 7
Q

208 LED1

A B Q
(1} 0 0
(1} 1 1
1 (0] 1
! L L Fig.2.12. The OR-gate truth table.
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Fig-2.13. A circuit which makes use of all four

gates of the 7415132,
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summarised.

Fig.2.14. Gate types, symbols and truth tables
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Fig.2.15. Find the truth table for this gate system.

Let's go practical again. Fig.2.15
shows a circuit which makes use of
three NAND gates, and has three in-
puts. Now this extra input makes a big
difference to the truth table, because it
means eight lines instead of four. The
general rule is that the number of lines
of the truth table for a gating circuit
has to be equal to 2 multiplied by itself
as many times as we have inputs. For
two inputs we need 2x2 lines, for three
inputs we need 2x2x2 (which is eight).
Mathematicians write this as 2" (2 to
the power n), where n is the number of
inputs.

Q

afmfe = (oo oo »
s |aflol|lo|={= | o] w
allo|= o= (e = (el o

Fig.2.16. Blank truth table to fill in.

The blank truth table is shown in
Fig.2.16, so you can fill in the output
for each of the combinations of inputs
which are shown. This one does not
form any named type of gate, but its
action is quite a useful one. Take a
long hard look at that truth table.
Notice that the output is always zero if
B is zero and one or more of the other
inputs is zero, and the output is 1 if B
and more of the inputs are at 1. This is
a simple form of a ‘majority voting’ cir-
cuit, so called because the output will

_be of the same polarity {0 to 1) as the
majority of the inputs. It could, for ex-
ample, be the basic of a simple voting

19A

D

A 3 X
8

C

Into Digital Electronics

Figure 2.18. Marking out a gate circuit so that you can draw up its truth table

258 Q
78 LED1

without experiment.

machine, but in engineering it is used
for a much more serious purpose.
Some circuits simply are so important
that no failure must ever happen, even
if the circuit cannot be repaired. The
simplest way of doing this is to make
many identical circuits, and use a ‘ma-
jority voting’ gate at the output. If all
the circuits are operating perfectly,
then all is well, but if some fail, then
the output will still be decided by the
majority. It can be a great comfort if
you’re 250,000 miles away from Earth!

Now for one last bit of practical
work, try the circuit in Fig.2.17. This
uses all four gates of the 74L5132, with
three inputs and one output. Because
there are three inputs, there must be
eight lines in the truth table, which you
can complete for yourself by experi-
ment. What sort of gate is this?

Gate circuits like this can be used as
the basis for ‘combination lock’ cir-
cuits, which give a 1 at the output only
for some particular combination of in-
puts. For this reason, the gate circuits
are sometimes known as combina-
tional logic — it’s the combination of
signals at the inputs which decide what
what the output will be. As it happens,
we can make the circuit entirely from
NAND gates if we like. The circuit of
Fig.2.17 produces the effect of a three-
input AND gate, though we have used
only two-input NAND gates in the cir-
cuit.

How can we find what a gate circuit
does? One way is to try it out on the
Eurobreadboard, bat another way is
just by writing truth tables. We need a
truth table with lots of columns, one
for each input, of course, but also one
for each place where the output of one
gate is connected to the input of
another. Figure 2.18 shows the circuit
of Fig.2.17 labelled and a truth table
drawn up in this way. If we now write
in the usual collection of inputs (2N,
remember), we can fill in the rest of the
columns simply because we know the

8C 22A 248 B8
A sw1 21A 2 228 Q
6C
8 sw2 o 24A 258 78
23A 208 LED1
ac
C Sw3

Fig.2.17. Another gate system to investigate — try
itout.

20

truth table for the gates we are using.
Figures 219 to 2.21 show this par-
ticular truth table being filled in bit by
bit in this way. The final result is the
output column, which shows the ac-
tion of the whole circuit. In this case
it's a 1 when all the inputs are 1, a
three-input AND in fact.

A B c D E E Q
0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

Figure 2.19. Filling in the truth table — the first
step. Each possible A,B,C input has been entered.

A c EJFT a
olofol 1]o |
ojJodil 110
ol r1lof 1] o0
o1 110110
1 dolol 11lo
1ol 1]o
1 1o o]
11l 1o

Figure 2.20. The next step — the E and D columns
can be filled in because you know the truth table
for the NAND gate and inverter.

A B Cc D E F Q
0 0 0 1 0 1 0
0 0 1 1 0 1 0
0 1 0 1 0 1 0
1] 1 1 1 0 1 0
1 0 0 1 0 1 0
1 0 1 1 0 1 0
1 1 0 0 1 1 0
1 1 1 0 1 0

Figure 2.21. The table can now be completed,
once again because the truth tables for NAND
gateand inverter are known.

The important point is that gate cir-
cuits can be designed to give a 1 out-
put for any combination of inputs we
like. A lot of machinery can be con-
trolled just by an ON(1) or OFF(0)
signal, so that gate circuits are the ones
we use to make control circuitry. The
more complicated the control action
has to be, the more suitable digital
gates are to carry it out, because
mechanical switches and relays are
suitable only for comparatively simple
circuits. HE
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SEMICONDUCTORS
DEPT. HE10, PO Box 6, WARE,
Visit our Shop at: 3 Baldock Street, Ware, Herts. TELEX: 817861

EXPERIMENTOR BREADBOARDS

TV —=] —

No soldering breadboards. Simply plug
components in and out of letter number identified.
Nickel-silver contact holes. Start small and simply
snap-lock boards together to build a breadboard of
any size.
All EXP Breadboards have two bus-bars as an in-
tegral part of the board. If you need more than two
buses, simply snap on 4 more bus-bars with the
aid of an EXP 48.
EXP 325 The ideal breadboard for 1 chip circuits.
Accepts 8, 14, 16 and up to 22-pin
IC’s. ONLY £1.84
48mm {1.9")
EXP 350 270 contact points with two 20-point bus-
bars. ONLY £3.62
91mm (3.6")
EXP 300 550 contacts with two 40-point bus-
bars. ONLY £6.7,1
152mm (€.0")
ONLY £4.14
91mm (3.6"}
ONLY £2.65
152mm (6.0")
EXP 600 As EXP 300 but accepts 24 pin DIL and
over. ONLY £7.25
152mm (6.0")
All EXP 300 Breadboards mix and match with 600
series.

ANTEX RGN

15 watt quality soidering iron with 3/32"
bit £5.12
Replacement element for 1943 £2.33
Iron coated bit 3/32" for 1943 £0.58
Iron coated bit 1/8" for 1943 £0-58
Iron coated bit 3/16" for 1943 £0-58
18 watt iron with iron ¢coated bit £5.12
1952 Replacement element for 1948 £2.22
1949 ron coated bit 3/32" for 1948 £0.58
1950 Jron coated bit 1/8" for 1948 £0.58
1951 yron coated bit 3/16" for 1948 £0.58
1931 X25 25 watt iron, ceramic shaft and another
shaft of stainless steel to ensure strength £8.12
1935 Replacement element for 1931 £2.05
1932 |ron coated bit 1/8” for 1931 £0.58
1933 iron coated bit 2/16" for 1931 £0.58
1934 yron coated bit-3/32" for 1931 £0-58
1953 sK1 soldering Kit - contains 15 watt soldering
iron with 3/16” bit plus two spare bits, a reel of
solder, heat-sink and a booklet ‘How to
Solder £7.28
1939 ST3 iron stand made from high grade bakelite
chrom plated steel spring. suit all models
includes accommodation for six bits and two
sponges to keep the iron bits ¢lean £1.89
1724 Model MLX as X25 iron but 12 volts £5.59

CASES AND BOXES

VERO plastic case box. Thess hoxes consist of top and |
bottom sections
mounting PC bo
held togather by four screws whi
and are concealed by plastic feet
0. Length Width
170 140mm 40mm
7 140mm 75mm 205mm
172 140mm 110mm 205mm
INSTRUMENT CASES in two sections vinyl covered top
and sides, aluminium bottom, front and back.
Width Height
53in 2in
6in 3in
Aim 14in
5%in 23i
ALUMINIUM BOXES made from bright alli, folded
construction sach box complete with half inch dccp iid and

Width Height
in 14

EXP 650 For Micro-processors.

EXP 48

1943

1947
1944
1945
1946
1948

s/chassis plates, the two sactions are
enter through the base

" Height
205mm

Leng‘h
iin

2in
SLOPE front aluminium boxes with black vinyl bass and
sides & aluminium back, top & front — strong construction
annly ncceuabla.
16! 2 Siun 23in £6.45
168 in 73in  4in £8.21

16in 1lin

12in  3in  8in
i 413

All prices include VAT:

AUDIO MODULES
AMPLIFIERS

watt Audio Amplifier Module 22-32v supply
5 watt Audio Amplifier Module 22-32v supply
7 'IOwall Audlo Ampilifier Moduie 22.32v

£3-83
£4.11

supph £4.78
1 5-25 watt Audio Amplifier Module 30-50v
supply
35 watt Audio Amplifier Module 40-60v supply  £9.28
50 watt Audio Amplifier Module 50-70v supply £‘I 5.11
125 watt Audio Amplifier Module 50-80v supply

STEREO PRE-AMPLIFIE

Supply voltage 22 32vinput sensitivity 300my

suit: AL10/AL20/ALIO

Supply voltage 24-36vinputs:- Tape. Tuner
Mag P U.. Suit: ALBO/ALBO

Supplyvonage 35-70vinputs:—Tape, Tuner,
Mag P.U., Sun: ALBO/AL120/AL250

MONO PRE-AMPLIFIERS

upply voltage 40-65v inputs: Mag, P
Microphone Max. output 500mv
MM 100G Supply voltage 40-65v inputs: 2 Guitars.
Microphones Max. output 500mv

POWER SUPPLIES

24vSupply suit2 - AL10.2 - AL20.
2-AL30 & PA12/8.450
33v Stabilised supply -suit 2 - AL60,
PA100to t5 watts
SPM120/45 45v Stabilised supply - suit 2 - AL60,
PA1001t025 watts
SPM120/55 g5;(s)aabllised supply - suit 2 - AL8O

SPM120/85 65v Slablllsed supply - suit 2 - AL120.
PA200.1 - AL250. PA200

8G30 15-0-15 Stabilised power supply for

2 - GE10OMKII

MISCELLANEOUS

Stereo Magnetic Cartridge Pre-Amplifier-

input 3.5mv Qutput 100mv

Stereo FM Tuner Supply Voltage 20-30v
Varicap tuned

STEREOQO30 Complete 7 watt per Channel Stereo

Amplifier Board - includes amps, pre-

amp. power supply, front panel, knobs

etc - requires 2050 Transformer

5 watt 1 2v max. - Siren Alarm Module

10 channel mono-graphic equaliser

complete with sliders and knobs

Variable regulated stabilised power supply

2-30v0-2 amps

TRANSFORMER

1.7.amp 35v sult SPMBO

2 amp 55v

750mA 1 7vsuitPS12

1.5 amp 0-45v-55v suit SPM120/45.
SPM120/55v

2 amp O-! 55v 55v suit SPM120/55,
SPM120/6

1amp0- ZOv suit Stereo 30

150mA 15-0-15v suit SGI0

£5.92

PAY2
PA100
PA200

£9.83
£20.30
£20.98

PS12
SPM80

MPA30
S.450

£3.76
£29.39

£24.25
£4.43

£26.45
£8.74

BP124
GE100MKll

vPS30

2034
2035
2036
2040

2041

£5.98 £1.21

£7.82 £1.47
£3.74 £0.75
£2.04

Teak Cabinet suit Stereo 30,320 - 235 . 81mm
Teak Cabinetsuit STA15425.290 - 85mm
Front Panel for PA100 & PA200

Bi Back Panel for PA100 & PA200

GE100FP Front Panelforone GE tOOMKII

2240 Kitof parts including Teak Cabinet. chassis
sockets. knobs tobulid 15 watt steren
amplifier {Does not include modules)

SPECIAL OFFERS

MINIDRILL 12v hand heid battery-operated mini drill. 7.500
rp.m. Collet chuck. Ideal for drilling printed circults or model
making. No. 1402. Complete with two drills -1, . 15, £6.3
TRANSFORMEN 240v Primary 0-20v & 2A Secondary. By
removing 5 turns for each volt from the secondary winding. any
volta e up 10 20v » 2A is obtainable. tdeal for the experimenter.
8 £1.50 + 86p. P& P
AN‘I’EX MLX Soldering Iron. Sturdy 25 watt iron complete with:
41 metres of 2-core cable. Works off a 12 volt battery. Ideal for
Car. Boat. Caravan. No.1724 £5

METAL FOIL CAPACITOR PAKS

16204 - Containing 50 metal foil capacitor like Mullard C280
series — Mixed values ranging from Otuf - 2-2uf. Complete whh
identification sheet 38

£8.05
£9.78
£2.

TO5 case

No

TR12A/100
TR12A/200
TR12A/400

£0.88
£1.08
£1.29

TR110A/100°
TR110A/200
TR110A/400

TR110A/400P £1-29
TR16A/100
TR16A/200

TR16A/400 D32 £0-23

£0-23

GIRO NO. 3887006

HERTS. TEL: 09203182

SILICON RECTIFIERS

200mA |
15920 50V

15921100V | |
15922 150v

18923 200v

15924 300V

3 Amy

IN54(rO 50v
IN5401 100V
IN5402 200V
IN5404 400V
IN5406 600V
IN5407 800V
IN5408 1000V

1 Am|
INAOON 50V €0-05z
IN4002 100V £0.0
10/600 600V
10/800 800V

10/1000 1000V
10/1200 1200V

0 Amp

30/50 50V
30/100 100V
30/200 200V
30/400 400V
30/600 600V
30/800 800V
30/1000 1000V
30/1200 1200V

IN4AOO7 1000V

1.5 Amp
15015 50V
15020 100V
15021 200V
15023 400V
15025 600V
15027 800V
15029 1000V
1S031 1200V

W RARFRFGR
©

1570/400 400V
1S70/600 600V
1570/800 800V
1S70/1000 1000V

THYRISTORS

TO 18 Case

1S70/200 200V

600ma
Volis No.

10 THY600/10
20 THY800/20
30 THY600/30
50 THY600/50

100 THY600/10
200 THY600/200
400 THY600/400

7 amp TO 48 Case
Volts No.
50 THY7A/50
100 THY7A/100
200 THY7A/200

800 THY7A/800

10 am
Volts No.

50 THY 10A/50
100 THY10A/100
200 THY 10A/200
400 THY 10A/400
600 THY 10A/600
800 THY 10A/800

TO 48 Case

TO 66 Case

800 THY 1A/800 16 amp
Voits No.

50 THY 16A/50
100 THY16A/100
200 THY 16A/200
400 THY 16A/400
600 THY16A/600
800 THY16A/800

TO 94 Case

3 amp
l Volits No.

50 THY3A/50
100 THY3A/100
200 THY3A/200
400 THY3A/400
600 THY3A/600
800 THY3A/800

30 amp
Volts No.

50 THY30A/50
100 THY30A/100
200 THY30A/200
400 THY30A/400
600 THY30A/600

TO 66 Case
rice

5 amp
Volts No.

50 THY5A/50
100 THY5A/100
200 THY5A/200
400 THY5A/400
600 THY5A/600
800 THYSA/800

No.
8T101/500R
BT102/500R
BT106

5 amp TO 220 Case
Volts No.

400 THY5A/400P
600 THY5A/600P
800 THY5A/800P

£0.93

ZENER DIODES

400 mw |Bzy88) DOQ7. Glass lated ra n7ge of vol

‘avanlable 1.3v, 2:2v. 2.7v, 3:3v, 3.9v. 4.3v, 4 §-1v. 5-6v.
6-2v. 6-8v, 7-5v. 8-2v. 9-1v. 10v. 11v. 12v. 13v, 15v. |6v 18v,

20v 22v. 24v, 27v. 30v. 33v. 39v. 10p

Tw-1-5w Plastic and_metal er Range of vol

available. 1-3v. 2-2v. 2:7v, 3-3v. 3.9y, 4.3v. 4-9\1 5-1v. 5-6v
6 2v. 6-8v, 7-5v, 8-2v, 9-1v. 10v. 11v. 12v. 13v. 15v, 16v. 18v.
20v. 22v. 24v 27v. 30v. 33v. 43v/ 47v.51v. 68v, 72v. 75v, B2v.
91y, 100 No.Z1318p

10w Metal stud type SO10 case. Range of voltages available.
1-3v.2-2v.2.7v. 3-3v. 3-9v. 4-3v. 4-7v, 5:-1v. 5-6v. 6-2v. 6-8v
7-5v. 8-2v 9 Tv. 10v. 11v. 12v. 13v, 15v, 16v. 18v, 20v, 22v
24y, 27V, 30v. 33v, 43v. 47v. 51v, 6Bv, 72v 75v 82v, 91y,

0Ov No.Z10 44p

BRIDGE RECTIFIERS

SILICON 1 am SILICON 2 amp

Price Ty No. Price
BRI/50. £0.23 'BovAMS BR2/50 £0.52

BR1/100 £0-25 100vRMS B8R2/100 £0.55

B8R1/200 £0-29 200v RMS BR2/200 £0-80

BR1/400 £0-41 400vRMS BR2/400 £0-67

1000v RMS  BR2/1000£0-78

SILICON 25 nmp

Pricel
BR25 /50 €2. 19
BR25/20C £2.53

400v RMS

SILICON 10 nmp
Type

BRIO/SO C‘I 73 !&RMS

50v AMS
BR10/200 £1.98 200v RMS

200v AMS

Add 50p post per order

—Just quote your Access or Barclaycard number.
Terms: Cash with order, cheques, POs, payable to Bi-Pak at above address

Hobby Electronics, October 1980

Access and Barclaycard also accepted
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MITRAD

The premier mail order house
specialising in quality products and
superior after-sales care.

SEIKO QUARTZ

LCD MEMORY-BANK CALENDAR WATCH

SPECIAL PRICE O N LY £49.95

plus 85p p&p. Usually £89 or over.

@ Displays hour, minute, second,
month, day of the week and date in 12
hour indication — or 24 hour at the
touch of a button.

@ Button touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

@ Stores dates inmemory upto 11
ahead, flashes ‘'MEMO' on
designated dates.

@ llluminated time and calendar
display.

[ Displog flashes when battery nears
life end.

@ Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME

WATCHATA
BARGAIN-OF-A-
LIFETIME PRICE

Full refund if not
completely satisfied.

To Mitrad, 68-70 High Street, Kettering, Northants.
Please send me:

Mitrad, 68-70 High Street, Seiko Quartz watch(es) at £50.80 inc p&p LM62 watch(es) at£14.80 inc p&p

¥er(e)';gg'5§2°&'14°nts' LM75 watch(es) at £6.80 inc p&p [ ] LM73 watch(es) at£18.80 inc p&p
el: LM 105 watch(es) at £7.80 inc p&p LM39 watch(es) at€11.10inc p&p
[ ] LM40 watch(es) at £10.80 inc p&p Pen watch(es) at £12.00 inc p&p

/ Total value of my order £ _ . - ﬂ E

| enclose cheque/PO or debit my Access/Barclaycard No..

/

This is a representative selection from  /
the collection of guaranteed leading /
make and own brand watches offered
through Mitrad’s 48 hour distribution J Address. - = — (block letters pleegg]
system and backed by Mitrad’s own
service organisation.
For complete product rarige, ring

or write for catalogue. /
Trade price list available for
bulkorders. . L O R e
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Naome _ Signoture ¥

& Credit Card holders may telephone (0536) 522024 24 hours o day stating Card Number for immediate aftention. Al arders
/ despaiched within 48 hours. Delivery subject to availobility. Full refund if not completely satisfied.
Mitrod. Registered in England No. 1500613. HE



Seiko Quartz

MITRAD LMI105 Five function LCD ladies
watch. Continuous display of hours and
minutes with pulsating seconds. Selectable
month, date, seconds. Auto calendar. Fully
adjustable closely woven stainless steel strap.
Case thickness 7mm. In silver only.

£6.95 + 85p p&p.

WMITRAD LM73 Gentleman’s memory calendar
alarm chrono. Programmed to year 2009,
Continuous display of hours, minutes and
seconds with optional display modes of hours,
ninutes and date, or calendar and month with
lashing Sunday flags. Selectable month.
Alarm mode indicated by flashing bill; settable
anywhere in 24 hour period; activated for full
30 seconds; provided with 10 minute snooze
acility. Chronograph has 12 hour capacity
vith split and iop mode facilities: first 30
ninutes run as minutes, seconds and 1/100
econds, thereafter hours, minutes and

Habby Electronics, October 1980

seconds. Back light. Adjustable stainless steel
strap. Case thickness 11mm.
£17.95 + 85p p&p.

MITRAD LM40 Four button gentleman’s alarm.
Continuous display of hours, minutes and
seconds plus selectable month, date, day. PM
flag. Alarm, seftable anywhere in 24 hour
eriod, is activated for full 60 seconds. Back
ight. Closely woven adjustable stainless steel
strap, Case thickness 10mm.
£€9.95 + 85p p&p.

MITRAD LM7?5 Five function LCD gentleman'’s
watch with quality chrono look. Continuous
display of hours and minutes plus selectable
month, date, seconds. Auto calendar. Back
light. Stainless steel strap. Case thickness 8mm.
£5.95 + 85p p&p.

MITRAD LM62 Gentleman’s dual time alarm
chrono. Incorporates leading made module.
Continvous display of hours, minutes and

Panter Quartz Pen Watch

seconds with a number coded day, AM/PM,
alarm setting and the secondary time indica-
tion. Chronograph (‘running horse’) to 1/10
sec. Freeze, split and lop modes. Alarm,
seftable anywhere in 24 hour period, is
activated for full 60 seconds. Dual timing
facility. Fully adjustable closely woven
stainless steel strap. Case thickness 10mm.
£13.95 + 85p p&p.

MITRAD LM39 Ladies auto LCD dress watch.
Continuous display of hours, minutes and
(pulsating) seconds. Month and date with auto
calendar. Back light. Integral watch and strap
with sugar frosted finish in gold or silver.
Spring clip clasp for comfortable fit. Case
thickness 8mm. £10.25 + 85p p&p.

PANTER QUARTZ PEN WATCH Five function
LCD pen watch showing hours, minutes,
seconds, month and date. Computerised four
year date memory. Boll point pen. Stainless
steel case. £12.00 inc. p&p.



Tug O War _,

Game

Play an old game a new way with this design
from HE — eliminate sweat, mud and sore palms.
The HE Tug O’'War is the ideal game for the less
energetic who only wish to exercise their fingers

— a genuine digital circuit in more ways than

one!

HERE AT HE we are basically very lazy
(who said ‘hear hear?). So we're always
looking at ways to turn the physical ex-
cesses of the sporting life into games
_-that we can play with one finger, in the
comfort and privacy of our own arm-
chairs. Our latest venture into this field
(or rather off the field) is the Tug O'War
game, which does for this sport what
Shark did for swimming and the Scalex-
tric Lap Counter did for motor racing.

In our version the game is not a trial
of strength, (strain gauges are not readi-
ly available to the hobbyist!) but rather
a contest to see who's finger is fastest
on the button. The display consists of a
line of LEDs, of which only the centre
one is lit at the start of the game. A
single flashing LED is provided and
when it comes on the first player to
press his button causes the light on the
display to move towards him. The
more often a player reacts first, the fur-
ther the light moves. The winner is the
person who gets the light to his end of
the display. All of this is accompanied
by the usual bleeps and buzzes that we
know and love so well.

Our office philosopher once said
that most electronic games could be
reduced to just one, ‘Spot the 4017,
You might think that the same is begin-
ning to apply to the LM3914 — and
why not? Like the 4017, it is a very
useful and versatile chip which can be
used for many different applications.
Here we use it as a bargraph voltmeter
in the ‘dot’ mode, so that only one LED
in the display is lit up at any one time.

24

Construction
We recommend the use of our PCB.
Solder the resistors, capacitors, diodes,
transistors, and IC sockets to the board,
taking care that polarised components
are fitted the right way round. We
mounted the display LEDs in clips on
the front panel. The anodes were link-
ed together by a length of tinned cop-
per wire which was then wired to the
PCB, while the individual cathodes
were wired to the corresponding pads
on the PCB. If you hate interwiring,
then it is possible to solder the LEDs

A player has to push his button first to move the
light on the display towards him - the circuitry
around IC1 detects who is first. A new chance to

when 1C3a resets IC1. 1C3a is connected as an
* astable (oscillator) operating at one Hertz. When
its output (pin 9) is high, IC1a and b are reset via
D2 and D4. When pin 9 goes low again IClaand b
are enabled and LED1 lights to indicate this. The
degree of difficulty of the game can be varied by
altering the mark-space ratio of IC3a (time that it
is on and off). This is done by adjustment of RV2.
1C1 contains two D-type flip-flops, or bistables,
one for each player. In this type of bistable a pulse
on the clock input causes the logic level (high or
low) at the data input (D) to be transferred to the
output (Q). Clock pulses are generated when a
player presses his button, and the inclusion of C1
and C2 ensures that a player cannot cheat by
holding his button down; a new pulse must be
provided every time LED1 turns on. The reset
pulse from IC3a forces the outputs of IClaand b
low and both D pins are held high by R3 and RS,

HE

How it Works—

beat the other player is provided once a second,
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directly in position on the PCB —
however you will have to use 0.125”
"LEDs or the more expensive square
type as the size we used won't fit.

Wire up the switches, indicator LED,
loudspeaker and battery clip and insert
the ICs into their sockets. Now fasten
the PCB inside the case. We simply
stuck it to the bottom with double-
sided sticky pads. The loudspeaker is
glued to the base of the box; but don’t
forget to drill a few holes there first or
the sound will be somewhat muted!

so the faster player will send his Q output high.

Each output is coupled to the reset pin of the
other bistable via D1 and D3. Thus the faster
player's high output disables his opponent's
bistable for the remainder of that ‘play’ period.
One of the transistors Q1 or Q2 will be turned on
via R9 or R10, depending on who was first.

IC2, an LED voltmeter, senses the voltage at the
junction of C3 and C4 via RV1. Normally this
junction is charged to half supply voltage, and
RV1 adjusted to light the middle LED of the
display. If Q1 turns on, the voltage at the junction
will rise as C3 discharges and C4 charges. Similar-
ly the voltage will fall if Q2 turns on. IC2 responds
by lighting LEDs further up or down the scale.
This provides the game display.

1C3b is connected as audio oscillator, normally
off because its enable pin is grounded (pin 4).
When either output of IC1 goes high, IC3b is
enabled viaD7 or D8 — the pitch dependson the -
control voltage applied to pin 3 via R20 and R21.
The tone shows which player reacted first.

Hobby Elactronics, October 1980
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Inside the case, note position of the loudspeaker and battery.

Close up of the interwiring of the LEDS. A cable tie keeps things neat.

0

R3
150k

R5
150k

sw1 sov

o 9 +
o A \\ YELLOW
100u
'L CLK Q 21,3 €® CLK \
J ICta R I—' 1c2 1 ,__‘I\‘_' GREEN
Ci c2
10n 8 100 I\i
7 4 SET -
SET RESET D1 \S YELLOW
7 R8 12 ——K—{
150k 68k RV1 -
+ 100k \\
m S, o2 WS af Sem—s n
68k ca L 10 \\ RED
100u 3 W 9
o ( [V F’ LED2-10
150k L ( R14
470R
[ [ [ [ [[®= P
a2
> [ 4 —0
NO
1C118 4013
1IC2 15 LM3314
IC3 1S 556
01,2 ARE BC109
| D1 -8 ARE IN4148
L L L LED1-10 ARE 0.2 LEDS
> c ra {VARIOUS COLOURS}
N f
e
R18 R22
LEDY  geoR 220k
? 1
R23
R16 ic3b 100k
120k 2
G = . . .
+ There should be no serious problems in obtain-
5 ; £ .
ing the components for this project. Try the
’ usual mail-order companies who advertise with
ks Lst us if you have trouble. Component cost should
c7 be about £12, but remember that this price is ex-

Figure 1. Circuit diagram of the HE Tug O'War

Hobby Electronics, October 1980

clusive of case and printed circuit board.
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e | Tug O War Game

LEDS 210
RED YELLOW YELLOW RED

YELLOW GREEN YELLOW

- -

3

¥

LS1

Figure 2. Overlay and interwiring

*  diagram for the HE Tug O'War
game. LED1 and SW1 mount on the
front panel as well but we’'ve drawn
them as separate for clarity

= Parts LIS‘I:__._‘

RESISTORS (all ¥4 W 5%) CAPACITORS Setting Up
R1,8 68k C1,2,6,7 10n polyester i
R23.45, C348 1000 16 V PCB-mounting Double check the position of all the
6,719 150k electrolytic components and wiring, then insert a
R9,10 1k0 c5 1u5 35 V tantalum PP3 into the battery connector. Switch
R11 12k on and check that the move indicator
::g ’ }gl(;k SEMICONDUCTORS LED is flashing. The ratio of ‘on’ to ‘off’
R14 470R IC1 4013 times can be adjusted by RV2 to set
R15 2k :g ;’5‘23914 " the level of difficulty you require. Now
R16,17 120k Q1,2 BC109 rotate RV1 until the centre LED is lit.
ki i ' Check th hing either b
D1-8 1N4148 eck that pushing either button
R20 8k2 ™ : . :
R21 2k2 LED1-10 0.2”, various colours causes the light to move in that direc-
R22 220k tion and a tone to sound (different for
L — g4v:/51CEllANE(;_US| M | each button). If the light moves the op-
ingle-poie, single-throw toggle P H

RV1 100k linear horizontal miniature PB1,2 Push-to-make non-locking pos;:e wayﬁgwap over the connections

preset LS1 Miniature 8RO speaker to the pqs uttons.
RV2 1MO linear horizontal miniature PCB, IC sockets, 9 V battery and connector, If all is well, snap-the case together

preset verocase, clips for LEDs. and the game is ready for use. All you

have to find is a friend and two arm-
chairs.
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VERO ELECTRONICS LTD RETAIL DEPT.
Industrial Estate, Chandler’s Ford,

Hobby Electronics, October 1980

Hampshire SO5 3ZR
Tel: (04215) 62829

' , 7 The Vero range of wiring
accessories are all highest quality

‘professional’ products, carefully selected to ease
your interconnection problems. There’s a full range
of pins and DIP sockets (including low-profile) for
solder or wire wrapping techniques and the popular
Verowire prototype wiring system.
Add these to our established range of boards, boxes,
frames and cases and you've got all you need for
your project. It’s all in our catalogue — just send
40p. and it's yours by return.
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WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM™
CARTRIDGES.

ATARI £8b .
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COMPUTERS

NEW RANGE
Available August 1980 AVAILABLE
This is the most advanced TV AUGUST 1980
Qan"‘ea:ga‘l:'li world, - We specialise in
next year into a full . - computer chess
COLOUR CATALOGUE i e
AVA;!\LABIC.)E WITH ?T:I:;e‘l?fdrg::'em
DETAILS ON ALL THE

£173.87 + VAT CARTRIDGES ils. £20 to £300

RADOFIN

BRIDGE | BACKGAMMON | ...

COMPUTER ] = COMPUTERS £199 + VAT
Frian At OMAR 1

Plays 1/2/3 or 4 Hands : OMAR 2

I;ro:_lerro Mgge ! A % ¥/ CHALLENGER 27 TUNE
udio Feedbac - ¥ GAMMONMASTER

Instant Response DOOR

Auto scorekeeping From £38 to £108. Send for further details. BELL

'DRAUGHTS | LEISURE |o"%

COMPUTER *CHEAP TV GAMES
s — * Solves Problems *TELEPHONE ANSWERING MACHINES
* ;ejecis illegal moves * AUTO DIALLERS
level machine * CALCULATORS
o B * DIGITAL WATCHES
Sers o Gt s st which £77.78 + VAT 5 PRESTEL
machine you own. * HAND HELD GAMES

MAIL ORDER SERVICE — Free postage & Packing - s\ e 'J e
TELEPHONE & MAIL ORDERS - accepted on: 51L18.) 51U2

Access ® Barclaycard ¥ American Express * Diners Club SILICA SHOP LTD., Dept. HE10

CALLERS WELCOME — at our shop in Welling — Demonstrations daity 102 Bellegrove Road

Open from 9am-5pm Mon-Sat (9am-1pm Wed) Welling; Kent DA16 3QF

GUARANTEE — Full 12 months + After Sales Support! Tel: 01-301 1111

We have comprehensive brochures on all products. Please let us know what you are interested m and we will send you detailed brochures AND our own
32 page cataiogue covering most games on the market

HAND HELDS + CARTRIDGES
ATARI ACETRONIC
PRINZTRONIC

RADOFIN - DATABASE #1€.
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_J INTERNATIONAL

SPACE INVADERS

In the past few months we've seen all manner of Space In-
vaders games — from enormous pub machines to programs-
on tape cassette for home computers. We've spent many a
long hour researching the game in pubs and clubs from Land’s
End (Watford) to John O’ Groats. Next month we present the
ETI Space Invaders game for you to build. [J Plug the lead in-
to the back of your telly and sit back with the box of tricks on
your lap. Off you go — blasting aliens out of existence (with
full sound effects, of course). [ World War IlI’s OK, but
there’s nothing like the real thing — ETI Space Invaders — a
computer game with a trick or two up its sleeve, as you'll find
out next month.

Photos courtesy of Twentieth Century Fox.

Look out for the November issue —
on sale October 3rd.

FREE PCB

As we finish printing each issue of ET] with our John Bull set,
we're sticking a free, gratis, nomore-to-pay printed circuit
board on the cover. It has a million and one uses — you can
prop up a wobbly coffee table, make a shower for the budgie
... OR build the five projects we’ve designed for your free
PCB. There’s an RIAA equalised preamp, a 2 W amplifier, a
touch doorbell, a light switch and a metronome. [J We give
you the PCB; we give you the project designs . . . it couldn’t
be easier.

RADIOACTIVITY

Know your alpha, beta, gammas? If it’s all just radiation to
you, you could leam a thing or two from A'S. Lipson’s excur-
sion into that fantastic, frazzling, phenomenon of modern
physics — Radioactivity. What makes something radioactive?
What exactly is radioactivity? All will be revealed next month.

EVEN MORE PROJECTS

Not satisfied with bringing you our amazing Space Invaders
game and FIVE projects for your free board, we've also got a
doorbell with a difference (it plays tunes) and a straight-
forward,-no frills Bench Amplifier for your test bench. It’s all in
ETI November.

AND THAT'S NOT ALL

Data Sheet puts in an appearance with all you need to know
about a family of monolithic switched capacitor filter chips
and a speech generator chip (a very clever little block of
plastic). O Talking of blocks of plastic, voltage regulators this-
time — we look at a very simple discrete component regulator
design (for when you don't have the necessary chip to hand
then and there). [J We know now that the Space Shuttle
launch has definitely been postponed until at least next March.
Astrologue explains why.

Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the

final contents.
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SOME INTERESTING problems arose
with three of this month’s projects — the
Freezer Alarm, the Light Dimmer and the
Temperature Controlled Soldering Sta-
tion, all of which are connected to the
mains power supply.

Now, nobody can deny 220-240 V
AC mains is exceptionally useful as an
easy way ot obtaining power for your
projects and furthermore, running costs
are minimal. But the problem still re-
mains of the potential shock hazards en-
countered with its use. A mains shock
will at best give you a painful jolt, leaving
your arm quite numb for a few minutes.
In the worst case, mains voltages are
lethal. 1t all depends on which route the
current takes to earth — it will
automatically take the easiest path — so
if you are the easiest path — BANG. For
instance, if your left hand is resting on a
good earth point eg. the earthed case of
your project and you inadvertently
touch a live point with your right hand,
then the easiest current path is up your
right arm, across your chest and down
your left arm. Your heart suffers a bit in
this sort of case, being in direct line with
the current and you mavy find (or rather
the first person to come across you after
your shock may find) that it has stopped
altogether.

Don't Lose Heart

All joking apart, it cannot be stressed
strongly enough that you should take
care when dealing with mains voltages. If
you must probe around inside equip-
‘ment which is connected to the mains,
keep one hand in your pocket, not
because you are mean and want to keep

30

Building

Site

Although the National Grid, courtesy
of the Electricity Board, provides us
with a useful source of energy to
power our projects, you won't be
surprised to learn that it can also be

dangerous if proper care is not taken. Keith Brindley
offers a few suggestions as to how the mains can be safely harnessed.

a firm grip on your money but simply to
avoid setting up a path through your
heart.

Mains powered projects can be
designed with certain safety precautions

built in. Take the HE Freezer Alarm for

example, the constructional method is
ideal for hobbyist purposes as a number
of precautions having been taken. The
first is the use of a grommet and some
form of cable clip to prevent the mains
cable from being pulled out or its insula-
tion from being worn. Various forms of
cable clip are available that do the job
satisfactorily, the type we mostly use is a
simple tielip. The tie<lips have a non-
release ratchet lock action (ie. pull them
as tight as you can and simply cut off the
long flying end), which holds the cable
securely. They are very cheap, around 2
or 3 pence each. Tielips are also used to
tie together all the interconnecting wires
on the other projects, you may be able to
spot them on some of the internal
photographs — this can make a project
look an awful lot tidier than the usual
‘bird’snest type of arrangement.
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‘wrong in the project

Figure 2 shows the use of a very con-
venient method of mains connection
known as Europeanstyle chassis con-
nectors. None of this month’s projects
actually have this sort of plug and socket
arrangement fitted but it is such an im-
portant method that it is shown here for
your future reference. Connections to
the inside of the circuit can be made us-
ing standard Y4 -inch push-on tab con-
nectors or they could simply be soldered
on. An advantage of this type of chassis
connector is that you will only need two
or three made-up leads with the cor-
responding line plug, as they are readily
interchangeable.

Another sensible precaution in the
mains circuit of the Freezer Alarm is the
fuse and fuse-holder. A fuse should
usually be inserted in the live lead to pro-
tect the project itself. You should always
ensure that a correctly rated fuse is used
— it is pointless to have a13 A fuse in a
circuit which only draws
250 mA. If things go

and more




current is drawn, then it is unlikely that
the 13 A fuse will blow and your project
may well suffer irrepairable damage.

A terminal block can be auseful addi-
tion to a project because it provides a
convenient way of ‘commoning’ any
necessary points in the circuit. The
photograph of the Freezer Alarm shows
the terminal block method in use.

The Light Of Your Life

Space restriction in the HE Light Dimmer
precludes these connecting methods.
Without them the whole unit becomes
small enough to fit into a standard sized
wall box, in place of the existing on/off
type light switch. Once fitted you would
be unlikely to take the dimmer out again,
so possible hazards are avoided, and it is
safe. Nevetheless, we coated the back of

every bit as important. The structure of a
transformer is such that it has two
mechanically joined coils of wire which
are electrically isolated. This electrical
isolation is the key to a project’s safety.
At no point (usually) is the low voltage
side of the transformer joined to the high
voltage mains side, with the possible ex-
ception of earth (i.e. zero potential). This
may or may not be joined depending on
the circuit.

The Light Dimmer and the
Temperature Controlled Soldering Sta-
tion do not have a mains isolating
transformer in circuit. So due care must
be taken — two measures are advised —
varnish the copper track side of the
board before use and do not case the
devices in such a way that prying fingers
can get at the insides.

much hotter), a gas or match flame, or, as
we use, a hot soldering iron held close to
but not touching the sleeving. Picture 1
shows such an operation. The sleeved
joint on the left has already been heated
and you can see how the sleeving has
shrunk to tightly cover the joint. The one
on the right is just about to be heated by
the soldering iron. This is a good precau-
tion to take on any project, not just
mains powered ones, as it protects two or
more close connections from ever short
circuiting.

Use Your Loaf

The important thing to remember if you
build your own mains powered equip-
ment is to take your time. Double check
and triple check everything before you

Fig.1. Internal photograph of the mains connection circuitry of the Freezer
Alarm, from this you can see the grommet, cable clip, fuse and fuseholder and
terminal block.

our printed circuit board (ie. the copper
track side) with insulating varnish just to
be on the safe side and advise that you
dothe same. Infact, it's agood idea to do
that to any PCB which carries mains
voltages so it may just save a life —
yours!

Most mains powered equipment uses
a transformer to reduce the high mains
voltage to a more manageable level
(e.g. 12 V) Itisonly pure coincidence that
two out of this month’s three mains pro-
jects do not have a transformer in the cir-
cuit.

The mains transformer has a secon-
dary purpose (pun? what pun?) which is

Hobby Electronics, October 1980
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The HeatlsOn

One precaution that we often take when
building projects in the HE Projects Lab
is to use Heat Shrink Sleeving. This is a
very effective method of covering up
and, therefore, insulating any connec-
tions which may carry dangerous
voltages. The sleeving is made from a
polyolefin material which possesses the
remarkable ability to shrink to about half

its original diameter when heated. It's

simple to use, just slip a short length
(about 20 mm)over the lead and connec-
tion and then heat it up. The heat can be
applied from a proprietary hot air blower
(similar to a hand-held hair dryer but

Fig. 2. A European style chassis connector. Quarter inch tab connectors
were used to make connections.

switch on. Use your common sense!
From that harmless-looking socket on
the wall you have three leads, coloured
green/yellow (earth — safe), blue and
brown (neutral and live — DANGER-
OUS). When you touch that live connec-
tion — if you're lucky, itll hurt — if
you’re unlucky, you won'’t feel a thing!
Next month I’'m planning to talk to
you about how to make your own PCBs,
as quite a few readers have written re-
questing more information on the sub-
ject. Well, next month you'll see how we
do it and pick up a few hints on how to
make really first class PCBs yourself, so
don’t miss it! HE
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MAGENTA ELECTRONICS LTD.

ELECTRONICS CATALOGUE

Magenta's Catalogue has been carefully designed for Electronics Constructors. Product
data and illustrations make the Magenta Catalogue an indispensable guide for the
constructor. Catalogue includes ELECTRONIC COMPONENTS, HARDWARE, TOOLS.
CASES, TEST EQUIPMENT. Details of advertised items and CIRCUIT IDEAS for you to

H.E. PROJECT KITS

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for
H.E. Projects. We supply carefully selected sets of parts to
enable you to construct H.E. projects. Kits include ALL THE
ELECTRONICS AND HARDWARE NEEDED. Printed circuit
boards or veroboard are, of course, included as specified in the
original article, we even include nuts, screws and |.C. sockets.
PRICES INCLUDE CASES unless otherwise stated. BATTERIES
ARE NOT INCLUDED.
If you do not have the Issue of H.E. which includes the project
you will need to order the Instruction reprint as an extra. 45p
each.
MICROMIX, Sept. ‘80
AUTO PROBE, Sept. ‘80 .
TOUCH SWITCH, Sept. ‘80

. Cema . PR £7.82
........... £3.67 less case
£2.34 less case & contacts

GUITAR PHASER, Sept. ‘80 . . £13.84
DEVELOPMENT TIMER, Sept "80 £11.93
8ENCH PSU, Sept. ‘80 S £28.94
EQUITONE CAR EQUALISER, Aug. '80 £15.72
GAZTEC GAS DETEXTOR, Aug. ‘80 . . . .. £27.31
OP AMP CHECKER Aug. '80 ... ... . .. £4.55
MOVEMENT ALARM, Aug. ‘80 8 o .. £6.13
RADIO TIMER, Aug. ‘80 TR - .. £6.08
PASS THE LOOP GAME, Aug. '80 . ... .. ... .. £15.38
SOUND OPERATED FLASH TRIGGER, July "80 .. £4.59

18W 4+ 18W CAR STEREO BOOSTER, July ‘80 . ..... ..
.............................. £29.98 (stereo)
FOG HORN, June 80 . d .. £5.65
EGG TIMER, June ‘80 . . £9.99 less case
5080 PRE-AMP, May ‘80 . . . ... £43.63
SPEED CONTROLLER FOR R/C, April ‘80 £16.39 less case
DIGITAL FREQUENCY METER, April ‘80 | £37.73
HOBBYCOM: TWO WIRE INTERCOM, April ‘80 . .
G0l o ccococnncancooa £36.17 (Master)
Sub Station

£3.38 each
ELECTRONIC IGNITION (CD), Apri! ‘80 £21.87
25-WATT MODULE (5080), Mar. ‘80 £19.98
PSU MODULE (5080). Mar.'80 . . ... ... £37.87
WIN INDICATOR, Feb. ‘80 £13.92
DIGI-DICE, Jan "80 £10.15

BARGRAPH CAR VOLTMETER, Dec. ‘79 .. £7.33 less case

RING MODULATOR, Dec. ‘79 £12.95
GUITAR TUNER, Nov."79 . .. ... ........ .. £11.73
TANTRUM STEREO AMPLIFIER, Oct. '79 £85.83
HO8BYTUNE, Oct. '79 .B.. . 5 £28.58
ANALOGUE FREQUENCY METER, Oct. '79 £15.52

£16.22

MULTI-OPTION SIREN, Oct. ‘79
STARBURST, Sept. ‘79 N
ULTRASONIC SWITCH Sept. "79

................... £29.85 less 3 pin mains socket
HOME SECURITY UNIT Aug. '79 £28.56 less siren

tzi 72 less case

SIREN .......... N . . .. £5.09 less case
LED TACHOMETER, Aug. ‘7 .. opma - £€18.31
tNJECTOR/TRACER, Aug. '79 .. ....... . £4.34
CONSTANT VOLUME AMPLIFIER, Aug. '79 £16.60
LINEAR SCALE OHMMETER, July 79 £16.39
SHARK, July '79 . . L . . £26.88
GSR MONITOR, June ‘79 . £9.63
ENVELOPE GENERATOR, June ‘79 .. £15.68
PARKING METER TIMER, May 79 . £€8.79
WHITE NOISE EFFECTS UNIT, May ‘79 £17.74
TRANSISTOR GAIN TESTER. April ‘79 £10.21
PHOTOGRAPHIC TIMER. Mar. "79 . £18.21
CAR ALARM, Feb. '79 . . . . .. . £11.47

SCRATCH/RUMBLE FILTER, Feb. “79 £26.96 Mono
£31.30 Stereo
SINE/SQUARE WAVE GENERATOR, Feb. ‘79 £27.05
GRAPHIC EQUALISER, Jan. ‘79 £29.65
PUSH BUTTON DICE, Dec. "78 . £7.54
AUDIO MIXER, Dec. ‘78 e £26.88
BEDSIDE RADIO, Nov. ‘78 Bl . SN .. £16.99
STEREO AMPLIFIER (HOBIT), Nov. ‘78 £65.51

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES

INTO ELECTRONICS CONSTRUCTION

H.E. 6-part Series: Feb. -80 to July ‘80. COVERS THE BASICS
OF ELECTRONICS — LOTS OF PRACTICAL WORK. Circuits are
built on a plug-in Eurobreadboard. REPRINTS AVAILABLE,
a45p each part. Eurobreadboard and Components for Series
£15.63. Components only £9.43.

build.

No minimum order — all products are stock lines. FIRST-CLASS defivery of FIRST-CLASS

componems.

Send for your copy and see how easy our catalogue is to use. WRITE TODAY enclosing 6

x 10p stamps.

ADVENTURES WITH ELECTRO

ICS o

An easy to follow book suitable for all ages, ideal for beginners. No Soldering. Uses
an 'S Dec’ breadboard. Gives clear instructions with lots of pictures. 16 projects —
including three radios, siren, metronome, organ, intercom, timer, eic. Helps you
learn about electronic components and how circuits work. Component pack includes
an S Dec and the components for the projects.

Adventures With Electronics. £4.75.
Component pack £29.95 less battery.

ADVENTURES WITH

MICROELECTRONICS

Same style as above book: 11 projects based on integrated circuits — includes: dice,

wo-tore doorbell, electronic organ, MW/ LW radio. reaction timer, etc. Coq\ponenl pack
includes a Bimboard 1 plug-in breadboard and the components for the projects.

Adventures with Microelectronics £2.35.
Component pack £29.95 less battery.

EDUKIT MICROPROCESSOR COURSE

Ideal for beginners — learn the basics of computing from scratch, without spending a
fortune. Kit is supplied with a comprehensive manual which describes cons"uct?on.
basic theory. initial use, machine code programming, hardware and troubleshooting.

An appendix covers soldering and op codes. Kit uses the RCA COSMAC 1802 uP.
256 bytes of memory, pcb + 20 switch keypad included. Requires a § or 6V 0.5A

power supply — can be batteries.
EDUKIT, including manual: £40.98.

Kt includes socket for 4P only — Set of IC sockets for support iCs: £2.81 extra
Power Supply Kit — simple kit gives 5V 0.5A — includes case and circuit detalls:

£7.98.

INTO DIGITAL ELECTRONICS

Current H.E. series. Part 1 in Sept. "BO. Covers digital electronics from the basics. Circuits
are built on a plug-in Eurobreadboard. Reprints of back issues avallable 45p each.
Eurobreadboard and components for series £18.95 less battery. Components only

£12.75.

TOWERS INVERNATIONAL TRANSISTOR
SELECTOR £10.50.

ANTEX X25 SOLDERING IRON 25W. £4.98.
SOLDERING IRON STAND £2.03.

SPARE BITS.Small, standard, large. 65p each.
SOLDER. Handy size. 98p

EUROBREAD BOARD. £6.20.

LOW COSY LONG NOSE PLIERS. £1.97.
LOW COSY CUTTERS. £1.98.

SIREN. 12V. £15.95.

P.C.B. ASSEMBLY JIG. £11.98.

P.C.B. EYCHING KIY. £4.98.

AM-FM AIRCRAFY BAND PORTABLE
RADIO. £10.95.

WIRE STRIPPERS AND CUTTERS £2.48.
P.A. MICAOPHONE, coiled lead and switch,
£4.68.

MULTIMETER TYPE 1. 1.000 o0.p.v. with
probes, 2" x 3%'* x 1 £6.66.

MULTIMEYER TYPE 2. 20,000 o.p.v. with
probes, 5" x 3" x V4" €11.52.
F.M_INDOOR AERIAL. 57p.

YELESCOPIC AERIAL. 120 c.m. £2.38.
TELEPHONE PICK-UP COIL. 72p.

CRYSYAL MICRDPHONE INSERY. 58p.
SPEAKERS MINIATYURE, 8 ohm 87p. 64 ohm
98p. BO ohm £1.56.

PILLOW SPEAKER, 8 ohm. 38p.

6’ ROUND SPEAKER, 8 ohm. 5W £2.28.
EARPIECES. Crystal 55p. Magnetnc 18p.
STETHOSCOPE ATTACHMENT. Fits our ear-
piece 69p.

BUZZER. 6V 32p 12V 35p.

MONO HEADPHONES, 2K Padded. Superior.
sensilive £3.28.

SYEREOQO HEAOPHONES. 8 ohm. Padded
£4.35.

DESOLDERING BRAID 68p

HOW TO SOLOER BOOKLET 12p
HEAT SINK TWEEZERS 15p
SOLDER BOBBIN 30p
ODESOLDER PUMP ¢£5,98

3 BAND S.W. RADIO

Simple T.A.F. Design. Covering most Amateur
Bands and Short Wave Bradcast Bands. Five
controls Bandset, Bandspread, Reaction,
Wavechange and Auenuator Coll section s by
Wavechange Switch. UJse with Headphanes or 8
Crystal earpiece. Ki contains all the components
required. including the P C Board and Case.
Instructions are included with this kit

KIT: £18.97. Headphone extra £3.28.

PLUG IN POWER SUPPLY, 6. 7 5-9V d.c
300mA €4.95.

SPRINGS — SMALL. 100 Assid €1.08.
CROC CLIP YEST LEAD SET, 10 ieads with 20
chps £1.15.

DIMMER SWITCH, 240V, 800W £4.48.
YRADITIONAL STYLE BELL. 3-8V 70mm
chrome gong. £1.60,

UNDERDOME BELL, 4.10V Smart Dia
70mm. £2.48.

CONNECTING WIRE PACK. 5 x § yd. coils.

55p.

VERO SPOT FACE CUTTER. £1.21.

VERO PIN INSERTION TOOL. 0.1* £1.66.
015" £1.67.

RESISTOR COLOUR CODE CALCULATOR.
21p.

MAGENTA ELECTRONICS LTD.

HB2, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS.
DE13 OUL, 0283 65435 — 9-12, 2-5 MON.-FRI. MAIL
ORDER ONLY

ADD 35p P&P YO ALL ORDERS, ALL EIRE & BFPO ORDERS
PRICES INCLUDE 15% VAY. OFFICIAL

UK. PRICES — LESS 10%
QBIERS FROM SCHOOLS, ETC., WEL-  (COVERS VAT REFUND & EXPORT DOCU-

MENTS) PAYMENT' STERLING U.K, BANK
ENQUIRIES MUST INCLUDE S.A.E.
OVERSEAS. SEND ORDER WITH THREE DRAFT, U.K. POSTAL ORDERS or U.K CHE-
INTERNATIONAL POSTAL COUPONS WE

5 WO INTERNATIO-
WiLL QUOTE EXACT PRICE BY AR MAIL QRIS IENG LSO £ o

NAt POSTAL COUPONS

MAGENTA gives you FAST DELIVERY BY FIRST-CLASS POST OF QUALITY COMPONENTYS ANO

KITS. All products are stock hines and are new and full specification We give personal service and quahity

peoducts 1o ail our customers — HAVE YOU TRIED US?
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Light Dimmer

For those of you who are romantic, this project will let you set the right mood. If you're not,
think of the saving on your electricity bill!

LIGHT DIMMERS are always a popular
project. They are cheap, simple, and
easy to build — furthermore they are
useful things to show friends who
wonder what on earth electronics is
good for as a hobby. Our design is
probably the simplest and smallest
mains lamp dimmer possible — just
eight components on a PCB two inches
square. As we've used an MK blanking
plate for the ‘front panel’ of this project
it's also easy to fit. All you do is remove
the existing light switch from the metal
wall box and replace it with the HE
Lamp Dimmer, soldering the two mains
leads in position on the board first.

The single active component in this
circuit is a combined triac and diac
(trigger diode) which is cheaper than
using two components and also takes
up less space. Radio frequency
interference, always a problem with this
type of circuit,.is suppressed by L1 and
C1. L1 is not a critical coil and can easily
by wound by hand. Details of this are
given below.

]

HE ucHT DIMMER

Construction

All of the components, including the
switched pot, are soldered directly to
the PCB. Start by mounting RV1. The
switch terminals on the back are

soldered to the PCB and the pot
terminals connected to the
corresponding pads on the board by
means of short lengths of insulated wire.
Now solder all the other components.
The only polarised component is SCR1
— make sure you get it the right way
round. Its leads should be bent at right-
angles to match the pattern of the PCB
pads, so that it lies flat against the
board. Leave a slight gap to allow air
circulation for cooling.

L1 is made by scramble-winding
about 50 turns of 22 SWG enamelled
copper wire on a % inch former. The
finished coil should be about one inch
long. Scrape the enamel off the ends
and solder it in place. Now the whole
board can be fastened to the MK
blanking plate by means of RV1.

The HE Lamp Dimmer can control a
load of about 250 W. We suggest that
for safety you varnish or lacquer the
track side of the board before use, and
make sure that no part of the circuit is
touching the metal mounting box.

a2
sty 2k A A_ 8- N [N\ N e
r r Y 4 v
I \ i N 4 B
—b- _ N AN N 14
v 4 V
i) 4/5 ths POWER APPLIED TO THE LOAD ii) 1/5 th POWER APPLIED TO THE LOAD
Figure 1. The waveforms on the left oceur when the dimmer is set near maximum brightness, those on the right near minimum brightness. {;‘ i
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A view of the completed PCB mounted on the MK

: SWi1a
[}
1
1
|
e 1
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1
N '
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I C1
' 100n
i 250V
i BULB ¥ G
1
1
|
[

S

L1

22k SW1 IS PART OF RV1

NOTE:
SCR11S TRIAC WITH
INTEGRAL DIAC Q4006LT

MT2

RV1
100k
lin
DPDT

SCR1

. s
250V 100n
AC

blanking plate. This gives you some idea how small it

is.

through hole in its centre allowing insertion of
the pot spindle. Any good electrical hardware
store should stock them.

SCR1, the Q4006LT triac with integral diacis
available from TK ELECTRONICS, -who adver-
tise with us. As far as we know they are the only
stockists.

None of the other components should cause
problems. Total cost including the blanking

Buylines__

‘We used an MK blanking plate to mount our
dimmer, this particular variety has a punch

plate should be around £4.
i

The basic block diagram of the HE LIGHT DIM-
mer is shown in figure 2. (Figure 2 shows the
waveforms within the circuit when approx-
imately 4/5 power is applied to the load (the
light bulb) and when approximately 1/5 power is
applied.

A triac is, essentially, a power switch which
can operate on either the positive or the
negative half cycle of an applied AC waveform
(waveform A in figure 1). The triac in the HE
LIGHT DIMMER is in series with the lamp and
so current cannot flow through the lamp until
the triac is turned on. This is done by an internal
trigger diode (more commonly called a diac)
which provides a pulse to the triac gate. This
“fires” the triac into conduction (waveform B il-
lustrates this). The triac stays on for the re-
mainder of the half cycle of applied power, ie.
until the voltage across it reaches zero. This is

1 T
LAMP l)
BLOCKS INSIDE DOTTED LINE ARE
A ALL PART OF SCR1
S T N = "l .l
| |
| i
VARIABLE - c
TIME DELAY 1 S EAE |
| ]
I_ _______ B_‘ —— W —d\- — o — _l
N
ot Y

Figure 3. Block diagram of the Light Dimmer
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How it Works.

Figure 2. Circuit diagram of the Light Dimmer

shown in waveform C. At this point it switches
off until a further pulse is applied to its gate.

If pulses are applied at the beginning of the
AC cycles then the triac is on for the greater part
of the time — therefore the bulb has current -
flowing through it most of the time (ap-
proaching maximum brightness).

If, however, the pulses are delayed for a time
after the beginning of the cycle then the current
only flows through the bulb for a small amount
of the time (approaching minimum brightness).
This time delay is provided by R1, RV1 and C2.
The use of variable potential divider RV1 makes
the time delay completely variable, allowing
complete control from minimum to maximum
brightness. RV1 has a built in switch, allowing
the power to the dimmer and the lamp to be
switched off completely.

This photograph shows the PCB with the com-
ponents in place ready for mounting on the
blanking plate.
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_Parts List_

RESISTORS (%W 5%)
R1,2 22

POTENTIOMETERS
RV1 100k linear with built-in DPDT
switch

CAPACITORS
C1,2 100n 250 V AC polyester
3 100n polyester

SEMICONDUCTORS
SCR1  Q4006LT

MISCELLANEOUS
PCB, coil L1(see text), MK blanking plate, knob.

IR

]

Light Dimmer

OMHIO SCIENTIFIC Superboard 2. Assembled
50Hz model £159.95 + 15% VAT, post free.
Colourboard 2 {the new colour version of Superboard
2). £215 4+ 15% VAT,

_1__

TO WIRING IN
LIGHT SOCKET

Special offer: If bought with Supertoard or
Colourboard these items are at the reduced
price shown first. Also sold separately at the
bracketed prices. Add 159% VAT. Modulator
and power supply kit £7.95 {£11). 4K extra
ram £20 (£24). Display expansion kit, 30
hnes X 54 characters approx., £15 (£20).
Case €23 (£26}. Colour conversion board
tully assembled €55 (£55). Cassetie
recorder £13 (£15). Super Print 8B00MST
prnter £359 (£359). 610 expansion board
£160 {£160).

SINCLAIR PRODUCTS. New 10MHz scope £145.
pfm200 £51.95, case £2.07, adaptor £4.20.
Connector kit £13.95. Microvision tv £89, adaptor
£6.88. pdm35 €34.23, adaptor £4.20, case £2.07.
dm350 £76.70,dm 450 £102.17, dm235 £55.55,
rechargeable batts £8, auap(or £4.20, case £9.
prog. £19.95.
TG 105 £87. Bench hequency counter £150.
COMPUTER GAMES. Chess Champion 6 £49.95.
Chess Chalienger 7 £79. New Sensory Chess
Challenger 8 £119. Atari Videocomputer €129,
cartridges £14.85.
COMPONENTS. 1N4148 0.9p. 1N4002 3.1p.
741 18p. bc182, be184, be212, be214, bS48
5.5p. Resistors, W 5% E12 10R 10 10M 1p, 0.8p
tor 50+ of one value. 16V electrolytics .5. 1. 2, 6,
10. 22mf 6p, 100mf 7p, 1000mf 11p. 1 Ib FeC1
£1.50. Dalo pen B4ap. 40 sq ins pch 45p. Poly-

c1

% A Ak Kk ok ok
XARENENEY

0]

SCR1

c2

—-

Figure 4. Component overlay of the Light Dimmer

styrene capacitors E12 63V 10 to 1000pf 3p, 1n2 10
10n 4p. Ceramic capacitors 50V E6 22pt to 47n
2.5p. Zeners 400mW E24 2v7 10 33v 7p.

TV GAMES, AY.3-8550 + kit £8.26. AY-3-B600

+ kit £12.98. Stunt cycie chip + kit £16.09. Colour
generator kit £9.95,

TRANSFORMERS. 6-0-6V 100ma 80p, 1%e
£€2.60. 9.0-9V 75ma 80p, 1a £2.40, 22 €3.94.
12-0-12V 100ma 99p, 1a £2.90.

IC AUDIO AMPS with pcb. JC12 6W £2.08. JC20
10W £3.54.

BATTERY ELIMINATORS. 3-way lype 6/ 7% /9v
300ma £3.14. 100ma radio type with press-studs
9v €3.77. 9 + 9 £4.99_ Car convertor 12v input,
output 4Y3/6/ 7% /9v 800ma £2.76.

BATTERY ELIMINATOR KITS. 100ma radio
types with press-studs 4%v €1.49, 6v £1.49, 9v
£1.49, 4% + 4'v £1.92, 6 + 6v £1.92,9 + 9v
£1.92. Stabilized B-way types 3/4%/6/7%/9/
12/15/18v 100ma £2.60, 1Amp £6.50.
Stabilized power kits 2-18v 100ms £2.60, 1-30v 1A
£6.75, 1.30v 2A €12.10. 12v car convertor
6/7%/9v 1A €1.35.

-DEC AND CSC BREADBOARDS. S-dec €£3.79.
T-dec £4.59, expdB £2.64. exp300 £6.61, exp350
£3.62, exp325 £1.84.

BI-PAK AUDIO MODULES. s450 £27.90, AL60
€5.62, pa100 £19.24, spmB0O £5.26, bm180
£6.06, stereo 30 £23.94, AL30A €4.53.

SWANLEY ELECTRONICS

Dept. HE, 32 Goldsel Rd, Swanley, Kent.
Post 35p entra. Prices include VAT unless stated.
Official and overseas orders welcome. Lists 27p post
tree. Mail order only.

Be it a career, hobby or ™® interest, like it or not the Silicon Chip

will revolutionise every human activity over the next ten years.
Knowledge of its operation and its use is vital. Knowledge you

can attain, through us, in simple, easy to understand stages.
Learn the technology of the future today in your own home.

M ASTER ELECTRGNICS LEARN THE PRACTICAL WAY

BY SEEING AND DOING

® Building an oscilloscope. ® Recognition of components

@ Understanding circuit diagrams. ® Handling all types Solid State ‘Chips’.

@ Carry out over 40 experiments on basic circuits and on digital electronics.

@ Testing and servicing of Radio, T.V., Hi-Fi and all types of modern
computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK — THEIR ‘LANGUAGE’' AND HOW TO DO PROGRAMS.

® Complete Home Study library. @ Special educational Mini-

r the chip.

@ Semi-conductor technology.

HE

@ Kits for Signal Generators — Digital Meters etc.
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Computer supplied ready for use. ® Self Test program exercise, —— — ——— — — —— — — — — — — — — — — — — -

@ Services of skilled tutor available. | +vour FREE b1 .

| F \ PRACTICAL ELECTRONICS ...

= | COMPUTER TECHNOLOGY
| E | QTHER SUBJECTS .
i - ) | | ipiense state your inter

® Radio Amateurs Licence. ® Logic/Digital techniques. E i »—
@ Examination courses (City & Guilds etc.) in electronics. |l l LOCK CAPS PLEA i |

HE/10/813
—
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Multimeters.
what price
excellence?

.. . certainly less than you think. By incorporating

a custom made LS| chip, these fully auto-ranging

3} digit multimeters are available at prices from
under £50.00.

SK-6110
(illustrated)

£67.17

+ VAT
SK-6220

Supplied complete
with batteries, test
leads, spare fuse and
instruction manual.

SK-6110 and SK-6220
Full auto-ranging on both voltage and resistance

Ol
[ Current measurement up to 10A DC and AC

[ Unit and range automatically displayed

[ Auto polarity and auto zero

(J Only 5mw dissipation—200 hours continuous use
O

)

]

Zero ad|ust key to correct for test leads on low
value measurements

High impact ABS case
Low battery indication
SK-6110
[OJ Audible continuity test function
[J Range hold function
[J Audible over-range indication

?: VISA
Telephone orders welcome for Access and Barclaycard |l

and all account customers. All prices inc. P.&P.

EN
WEST HYDE

West Hyde Developments Limited,
Unit 9, Park Street Industrial Estate, Aylesbury, Bucks. HP20 1ET.
Telephone: Aylesbury (0926) 20441/5.

ELECTRONI-RIT

DENSHI KITS
SPECIAL OFFER

. . . fun and entertainment as well as
education’’
(EVERYDAY ELECTRONICS mag.)

The SR-3A kit (over 100 circuits) and the SR-3A de
luxe kit (over 105 circuits) are available again, at little
more than their 1977 prices!

Circuits are constructed by plugging the encapsulated
components into the boards provided, following the in-
struction manual. Technical details are also given concer-
ning each project. The components are used over and over
again and you can design your own circuits too, or use the
kit as a useful testing board.

No previous experience of electronics is required but you
learn as you build — and have a lot of fun, too. The kits are
safe for anyone.

SR-3A KIT

16%x10x2%'* £29.95
Build over 100 projects including 3-TR reflex radio receiver,
3-TR radio receiver with RF amplifier, 2-TR reflex radio
receiver, 3-TR amplifier for crystal mike, 3-TR amplifier for
speaker/mike, 3-TR signal tracer, Morse Code trainer, 2-TR
electronic organ, electronic metronome, electronic bird,
electronic cat, electronic siren, electronic gun, 2-TR
sleeping aid, high voltage generator. discontinuity warning
device, water supply warning device, photoelectric
alarming device, 3-TR burglar alarm, 3-TR water supply
warning device, 3-TR water level warning device, 3-TR
photo-electric alarming device, Morse Code trainer with
sound and light, discontinuity warning device with sound
and light, water level warning device with sound and light,
electronic metronome with sound and light, buzzer with
sound and light, wireless mike, wireless telegraph set,
wireless discontinuity warning device, wireless water level
warning device, wireless water supply warning device, and
wireless photoelectric warning device, etc, etc.

SR-3A de luxe KIT

(Illustrated 16x14x3%'’) £39.95
Similar to SR-3A, more components including solar cell and
additional Speaker unit plus sophisticated control panel.
All kits are guaranteed and supplied complete with extens-
ive construction manuals PLUS Hamilyn's “All colour’”
160-page book “Electronics’* {free of charge) whilst stocks
last.

Prices include batteries, educational manuals, free book,
VAT, P&P (in the UK), free introduction to the British
Amateur Electronics Club.

Cheque/P.0O./Access/Barclaycard (or 20p for illustrated
literature) to DEPT. HE.

ELECTRONI-KIT LTD.
RECTORY COURT, CHALVINGTON,

'E.SUSSEX, BN27 3TD (032 183 579)



What'’s In a Name

The Integrated Circuit is probably the most used and least understood of all the semii-
conductor devices. Rick Maybury looks at the remarkably short history of the ‘chip’ and what

it may hold for the future.

FEW INVENTIONS or discoveries ever
really change the way we live, the
human race could continue without the
delights afforded by nonstick frying
pans and sliced bread. Our subject this
month is altogether in a different
league, possibly having consequences
as far reaching as the wheel did five
thousand years ago.

The name Integrated Circuit belies
the importance of a family of electronic
devices first developed some twenty-
two years ago. Jack Kilby is the man
generally reckoned to have produced
the first IC, that was back in 1958 whilst
he was working for Texas Instruments in
Dallas USA. He perfected a photo-
graphic technique that allowed a
number of active semiconductor
devices to be built onto a single, minute
piece of semiconductor material.

Photographic Technique

Kilby’s research was directly related to
work already underway, attempting to
find a way of producing transistors to a
given specification. Early transistors
were made by artificially growing a
semiconductor crystal and the
characteristics of the crystal were un-
predictable, to say the least. The method
Kilby developed involved depositing
layers of semiconductor material, layer
by layer, onto a semiconductor base or
substrate. After each layer had been
formed it was coated in a photographic
resist and exposed to light. A mask bet-
ween the light source and semi-
conductor layer had a pattern that cor-
responded to that part of the circuit,
rather like making a multilayer printed
circuit board. After exposure the un-
wanted portions could be washed away.

Computer Chips

During the early sixties little was heard of
integrated circuits, most devices were
relatively crude. The growing computer
industry was the first to benefit. Com-
puters are actually very simple devices,
most of the circuitry is based upon our
old friend the multivibrator, a basic elec-
tronic switch. Even the most basic com-
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ALL-PLASTIC
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The infamous ‘chip’ in close up (left). The layered construction can be clearly seen. The picture on

the right shows the various stages of encapsulation.

puter might need several thousand iden-
tical circuits, however, and computer
manufacturers turned to the IC for help.

Initially the IC was just a convenient
method of producing simple circuits in
great quantity. The need for ever faster
operation led to smaller and smaller cir-
cuits, (even the distances between com-
ponents is considered - critical these
days). The decision to make a single type
of device led to problems quite early on.
Obviously some circuits would be
needed more than others, typical ex-
amples include the AND and NAND
gates which were produced in their
millions. As the photographic methods
improved, more and more single
devices were put onto ‘chips’. Around
the late sixties things were getting out of
hand. Literally thousands of separate
devices were available and the
designers started to look around for a
‘universal’ |C that could fulfill all their
customers’ needs but without having to
keep re-designing their equipment. The
answer came in 1969 with the now
legendary microprocessor. It was in ef-
fect a programmable IC. Once it left the
manufacturer it was up to the customer
toprogram it.

Computer Design

The development of the integrated cir-
cuit is a relatively short story. The basic
techniques evolved during the late fifties
are still in use today and IC manufacture
is still a photographic process. Today,
the IC manufacturer can put something
like 500,000 active devices on a one
square millimetre chip and this will con-
tinue to increase for some time. The
materials used allow more advanced
devices to be duplicated in greater quan-
tity. From the early TTL devices
(Transistor-Transistor Logic) to the latest
generation of LS! CMOS devices (Large
Scale Integration, Complementary
Metal Oxide Semiconductors) marks
one of the most dramatic periods in our
history. ICs are everywhere, not only
replacing old technology but creating
new sciences that will ultimately dictate
the way we live. Perhaps one of the most
sobering aspects of this new era is the
fact that nowadays the designs for new
ICs are usually made by computer, itself
a collection of ICs. The complexity of
these devices is such that a mere human
could never hope to do anything more
than instruct the computer. 1984 is only
four years away! HE
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ELECTRONICS &
TIME CENTRES

QUARTZ LCD
ALARM CHRONOGRAPH
with 12/24 display

QUARTZ LCD —HH QUARTZ LCD.
ALARM o i

with Snooze Alarm —

11 Function Hb
Slim Chronograph -~

—d bd o o
(o Bzlal

(2304

Hours mins  Secs

B4

Month date  day

0:0000

i2:30s

Hours  mins secs

B [Hm

Month  data day

1:3M0r

(2304

Hours mins secs

B (4

Month  dete  day

M:?'-'DDU

Min secs 17101/100 JR—. Alarm sac  1/10th
...-.-.-4" —“ ol
6 digit, 11 functions, ™ 6 functions plus Alarm. 7 'HUH
Hours, mins., secs., day, e Conference signal,
date, day of week, onted e 5 minute snooze alarm, Alsrm
1/100th, 1/10th, secs., — L'—" Conference signal sounds Hours, mins, secs, day
10X secs., mins. [l 4 secs. before main alarm of wee'k. Month, date, .
Split and lap modes. Price only to give advance warning day of week, alarm, Price only
Back-light, auto calendar, 5 and an option to cancel. hour, mins., a.m./p.m.
Only 8mm thick. £8.9 Snooze sounds 5 mins. ’ | £13.95

24 or 12 hour display

Stainless steel bracelet [Also available: after main alarm and is mode. Alarm test. [Also available:
and back. SOLAR CHRONOGRAPH| il always preceeded by the . Chronograph, fap SOLAR ALARM CHR(
Adjustable bracelet. M9 Price £11.95 conference signal. Price only time, stop watch 1/10 |m7 Price £17.95
SAME DAY DESPATCH. SAME DAY DESPATCH. £9.95 secs.
M3  Price includes POST & PACKING M4  Price includes POST & PACKING M64  Price includes POST & PACKING
. |
QUARTZ LCD . QUARTZ LCD METAC GUARANTE
Ladies Day Watch Ladies Cocktail Watch
Hours, mins., secs., day, Beautifully designed with a very thin bracelet. All METAC products carry 1
date, back light, auto .
fa e I HB =i months guarantee and we als
: - refund your money if not sati
IEHU Houn  mins fied with our goods or service
Houry mins E /q the fIrSt 10 dayS.
E /LI . METAC’s well equipped servit
L Month date . . L E
eyt | ¥ I centre minimises service delay
Month gste LIE — Please note, we do not del:
I_'IS - = 7 your order to clear cheques.
- —-_'..L .Socs .
= Hours., mins., secs,, day, date, Telephone your order using
Secs “ backlight and autocalendar.
Fully adjustable bracelet. = Bracelet fully adjustable to = B;rclagcard/Access
Only 25 x 20mm and BLPN 7 suit slim wrists. i umber on on
6mm thick, Price only State Gold or Silver finish. Price only
Silver or Gold. £7.95 Only 26 x 20 x 6mm. £14.95 03272 -
M15 SAME DAY DESPATCH._P.&P_included § M 18 SAME DAY DESPATCH. P &P_included 5983
HANIMEX Electronic LED QUARTZ LCD ~J
Alarm Clock 5 Function Byl ke
Features and Specification: GENTS/BOYS .
Hour, minute display. Large LED display with Hours, mins., secs., answenng se
p.m. and alarm on indicator. 24 Hours alarm month, date, auto 24 hour ETE TH
with on/off control. Display flashing for power calendar, back light, OR CO\\/\PL
loss indication. Repeatabie 9-minute snooze.

quality metal
bracelet, Bmm thick.

COUPON

Display bright/dim modes control. Size: 5.15"
x 3.93” x 2.36” (131mm x 11mm x 60mm).

Weight: 1.43 Ibs (0.65 kg). }EHU
o H /LI WHOLESALE MAIL ORL
M13 T Send for our trade price list and o
L/ -«T '1»— details. Sell our products to
’ 5 - friends and earn.yourself
Price only Mains.operated. = Price only
£10.20 Thousandssold! | M1 same DAY DESPATCH. £6.95  P.&P. included




NEW 24 HOUR
DESPATCH SERVICE

METAC have opened a new even
Order and Service

faster Mail
Centre at DAVENTRY. Orders
received before 3.30 p.m. will be
despatched same day.

VISIT OUR ELECTRONIC TIME

CENTRES AND SEE ONE OF THE MOST
IMPRESSIVE QUARTZ WATCH RANGES

IN BRITAIN

QUARTZ MELODY METAC IN
LONDON METAC IN
Alarm Chronogra ph 327 EDGWA:.IE-’I‘QZ%:I;,SL:’ONDON, w2 NORTHAMPTON

34 Functions
Jn
"‘4'*&

-

INCREDIBLE WATCH

@/ b
-3.0000

Count-down Timer

Legi

Time Zone

Chronograph

5 independent working modes,
day of week in English, French
or German. (Just select the one
you like). Hours, mins., secs.,
day, date, countdown alarm,
dual time zone, 1/100th sec.,
stopwatch. Lap/split time,

1st and 2nd place times.
Melody test function.

M30 SAME DAY DESPATCH.

Price only
£17.95

Brice includes
POST &
PACKING

|
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58 QUEENSWAY, LONDON, W2
Opposite Bayswater Tube Station
Shop open 12 hours /day. 7 days/week

Situated in the heart of London’s fast-meving electronics area. A
very targe selection of watches and consumer electronics
products. Also many bargain discount/sale items.

2nd only to Oxford Street. this is London’s round-the-clock
international tourist area. An excellent selection of expensive
famous watches, plus all the popular models.

.

11 ST.GILES SQUARE, NORTHAMPTON
Tel: (0604) 39550
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An excellent selection of watches and electronics. This shop also
has televisions and video recorders to rent or buy.

SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm,
Hours, mins., secs.,
month, date, day,
am/pm. Weekly alarm
— can be set for

METAC IN
DAVENTRY

67 HIGH STREET, DAVENTRY

N-=211

2 =

Situated’in the middle of Daventry, only a short walk from Metac’s
Mail Order Centre, the shop stocks a wide range of watches and
consumer electronic products. You may also rent or buy
televisions and video recorders here.

METAC IN
LEICESTER

OMNI SHOPPING CENTRE, 27 MARKET STREET
LEICESTER

Situated in the Omni walk-round shopping centre, Metac at Omni
stocks an excellent range of quality watches at very attractive
prices.

ALSO IN STOCK

: . NEW SEIKO  Digital-Analogue
every day at designated Alarm £73
PPEAa e Gty -arron SEIKO (j::::sosond Memory Bank
Monday, Wednesday Now only v £39
and Friday. Alarm set BEL-TIME Pico-Quartz
time displayed above 50 Function |
7 All Singing, all Dancing
time of dsyf. Full A Compoier £29.95
stopwatch functions
laptime, split etc. BEL-TIME  Alarm £12.95
v BEL-TIME Chronograph £10.95
=T BULER Swiss Digital and Quartz-Analogue Collection
CASIO Alarm Chrono. Lowest price anywhere. Send for
details.
OTRON Korean Waterproof Ladies’ and Gent's Solar
Alarm Chronographs, etc.
1 TRAFALGAR  Digital-Analogue
SAME DAY Price only Alarm Chronograph £29.95
DESPATCH. £49.95 Also large selection of popular Dual-time. Alarm, Countdown,
M 1 0 includi POST & PACKING Musical, Ladies’ and Gent’s Watches.
mnciuaing
— —— LI

WANT TO KNOW HOW
THEY WORK?

Send £1 and we will send you the 40-page Watch Report. A
technical survey which describes in detail the function and .
operation of electronic walches in 3 completely unbiased and
objective way.

POST COUPON TO:

MAIL ORDER

Mail Order is a safe and simple way to purchase goods. You are
well protected by the consumer mail order laws and at Metac we
combine a fast service with a genuine 10-day home approval
scheme. You may examine any merchandise purchased through
our mail order division, inyour own home for 10 days at no cost to
yourself. All postal charges are pre-paid by Metac.

For more information on Metac mail order products send for our
free literature. brochure and watch-care leaflets, to:

METAC ELECTRONICS LITERATURE, 47 HIGH STREET,
DAVENTRY, NORTHANTS.

METAC (24 hour despatch centre), FREEPOST, 47a High Street, Daventry, Northants.

Please send me

I enclose P.O./Cheque value ............cce....

Barclaycard/Access NO. .....cceeeeriveeareeens

PLEASE COMPLETE BOTH COUPONS
l FROM:

POST PACKING AND VAT INCLUDED IN PRICE
— )

METAC ELECTRONICS & TIME CENTRE, (HE)
67 HIGH STREET, DAVENTRY, NORTHANTS.




Freezer
Alarm

ll

When the temperature starts to rise you'll be ®
glad you built the HE Freezer Alarm to protect

your frozen food!

AFTER CENTURIES of complaining
about the daily drudgery of their lives, it
seems that women are finally getting a
better deal. Manufacturers are finding
more and more ways of applying
technology in the home, from motors in
the can-opener to microprocessors in
the washing machine. One of the most
useful items for a working woman (or
bachelor, come to that) is a freezer. Not
only does it remove the need for daily
shopping trips, but meals can be
prepared weeks in advance, in bulk, and
simply heated up when required.

Finding Fault

Unfortunately we don't live in a perfect
world and the convenience of a freezer
can become a great inconvenience
should anything go wrong. A failure can
be very difficult to detect as the pilot
necn on the front will only tell you that
the mains is connected. Any other fault
may only become apparent the next
time you open the door and find a
messy heap of defrosted food. Despite
the fact that a freezer is designed to
stay cold without power for long
periods (in’case of power cuts), it is not a
very good idea to rely on this and hope
you'll spot something wrong next time
you use it. It might be too late.

Fault Finding

Prevention is better than cure, even if

you are insured, and the obvious answer

is to fit a temperature monitor that
sounds an alarm if the temperature
inside the freezer starts to rise above
normal, towards the point of no return.
This gives you a chance to get the
freezer fixed before the contents are
ruined. '

The HE Freezer Alarm uses an
LM3911 temperature controller IC as a

The heart of the alarm is the LM3911 — an in-
tegrated circuit specifically manufactured for
use in temperature control equipment, although
we have adapted its' use slightly for this project.
The IC itself has three main sections as seen in
Figure 1, a zener diode, a temperature sensor
and an operational amplifier.

The zener diode is used with R2 in the circuit
diagram to provide a stable reference voltage of
6V8 which supplies the temperature sensor and
the internal op amp. The op amp is connected as
a voltage comparator — ie. when the voltage at
the norrinverting (+) input rises above that at
the inverting (— ) input, the op amp output goes
high. The voltage at the inverting input is set by
potential divider chain R3, RV1 and RS. The
voltage at the non-inverting input is set by the
output of the temperature sensor — and this
falls as the temperature increases.

How it Works

sensor. This is placed inside the freezer,
connection to the rest of the circuit is
made by a thin cable. This can pass
under the rubber door seal without
affecting the insulation. The alarm we
used is the now-familiar solidstate
buzzer.

You might think it strange that the
circuit is powered from the mains but
this is OK. It means that you can’t forget
to replace the battery, and in any case,
as mentioned above, freezers are

RV1 is adjustable to allow for a temperature
setting of approximately —25°C to 0°C. Dif-
ferentresistors in the potential divider chain will
alter the turnover temperature of the op amp to
allow the IC to be used as a room thermostat,
say. In fact the LM3911 can be used to measure
temperatures of —25°C to +85°C. Power is
provided via mains transformer T1 to isolate the
circuit from mains voltage. BR1 is a bridge rec-
tifier which changes the AC from the
transformer to DC and C1 filters the voltage to
give a smooth DC supply of about 16 V. o

The output of the internal op amp of the
LM3911 drives Q2 via R4. As long as the
temperature is below the present level, Q2 is
turned on and prevents base current flowing in-
to Q1, which is therefore held off. When the op
amp swings low, Q2 is turned off and current
can now flow into Q1 base via R1. Q1 turns on
and sounds the alarm.

FS1

T

BR1

|C2
100n TWIN SCREENED
CABLE
4
B :E 3
iIC1

SENSOR

£O-

NOTE:

IC11S LM3911
Q1,2 ARE BC182L
BR1 (S 1A 50V
ALARM IS 12V
SOLID STATE
BUZZER

Figure 1. Circuit diagram of the HE Freezer Alarm
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—Parts List_

RESISTORS (all 4 W, 5%)

R1,5 47k

R2 4k7

R3 33k

R4 10k

POTENTIOMETER

RV1 22k linear

CAPACITORS

(o] 2200u 16 V PCB-mounting
electrolytic

C2 100n polyester

SEMICONDUCTORS

Q1,2 BC109

IC1 LM3911

BR1 1A, 50 V bridge rectifier

MISCELLANEOUS

9V, 100mA transformer, fuse (500mA) and fuse-
holder, 10x 24 hole veroboard, twin screened
cable, solid state buzzer, socket for mounting
1C (see text).

OUTSIDE CASE OF
SPEAKER DIN PLUG

SCREE

z
-

designed to cope with power cuts
provided you don't keep opening the
door.

Construction And Setting Up
Nothing unusual here apart from the
mounting of the sensor. We soldered a
length of twin miniature screened cable
to the pins of an IC socket and encased
the socket in the plastic cover from a
DIN speaker plug. The drawing and
photograph should make this clear. The
LM3911 is then fitted into the socket.
We only used a socket to make a tight
fit in the plastic cover — if you choose
some other method of construction
there is no reason why you cannot
solder directly to the pins of the IC
(provided you do it quickly).

Take the usual precautions when
building the rest of the circuit, making
sure that transistors and electrolytic
capacitor are the right way round.

Hobby Electronics, October 1380

Figure 4. (left) Using an 1C
holder to mount the LM3911

TO MAINS
;i
- PANEL )~ GROMMET
A CABLE
FUSE
A Fiot ben /snown e cLe
E ™ —
: |90
v = & g
TRANSFORMER GREEN— ==
L8 AN TERMINAL BLOCK

1 234567889

10

11 12 13 14 15 16 17 18 19 20 212223 24

12V SOLID-STATE
BUZZER

e

C2o

TWH

CABL
SCREEN 2

WoAL®

Figure 2. (above) Overlay and interwiring diagram.
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Figure 3. Veroboard layout showing component positions and track

cuts.

Please be careful with the mains
circuitry — we would hate to lose any
of you!

To set up the unit, switch the freezer
to its highest working temperature and
leave the sensor inside to cool down.
Adjust RV1 until the buzzer sounds,
then back it off slightly to turn the
buzzer off. The alarm is now ready for
use.

___Buylines

Nothing which will cause any trouble here — all
parts should be easily obtainable at your normal
component stockist or most of the usual mail
order companies.

All parts (excluding the case) should total ap-
proximately £7 — not much to pay to protect

the contents of your freezer.

N
SCREENED

HE
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Shown here are all of the back issues currently available.Each issue costs just £1,

" (that includes post and packing).

The latest addition to our stocks is the March issue.Features include: Automotive
Electronics,PETting it Together and the second part of lan Sinclair’s new series
Into Electronics Construction.The projects include:The 5080 modular amplifier
system ,PSU module for the 5080,Short Wave Radio and a novel Touch Switch.

For see our

details of other issues

main Index

in the January
HOBBYPRINTS for this and all back issues are still available.For order codes and
information on how to use HOBBYPRINTS see the ad.in this issue.

Please send me the following issues.
Numbers

ISSUE. § pACKNUMBERS

HOBBY ELECTRONICS. 145 Charing
Cross Road,London WC2H OEE.

42

A. Marshall {London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582

Also retal shops: 325 Edgware Road. London W2,
40 Cricktewood Broadway. London NW2. 85 West Regent St.. Glasgow.
8A pke roft Brisio

CAPACITORS:

Mullard Ceramic 63v range

1pF to 10,000pF E 24 range

all at £0.06 each

Siemens Ceramic 63v B37448/9
.01: .022: .033: .047mF @ £0.06
.068: .1mF @ £0.08: .22mF @
£0.11

CSF High Voltage Ceramic Discs
Prices £0.07 to £0.18 Range
100pF to 10.000pF

Voltage range up to 6Kv.

See catalogue for details.
Comprehensive range Siemens
Layer Pélyester Caps: .001 to
3.3mF

Prices £0.07 to £0.63.

See catalogue for details.

Large range of Mullard/Siemens
Electrolytic Axial/Radial
Capacitance values 1.0mF to
10,000mF

Voltage ranges 25v: 40v: 63v:
100v:

Prices and types as catalogue
Also Mullard C280; Siemens
B32231/4 and B32110. All prices
net + VAT and postage/packaging.

BOXES & CASES

See catalogue for full range.
Aluminium boxes 13 sizes.
Rexine Covered boxes 7 sizes.
NEW RANGE TMEC CASES
Send S.A.E. for details & types
Price range. £14 .04 to £17 .00
ABS PLASTIC BOXES

37 x2%' x 1%"
3% x 2% x 1%"
4% x 3% x 1%"
8" x4%"x3"
BAZELLI INSTRUMENT CASES
5 sizes.

Prices as
catalogue

Miscellaneous hardware
including

Vero Board: Superstrips:
Vero Breadboard.

Vero boxes (see catalogue for
full range).

Card Frames: Fliptop boxes:
etc etc.

TOOLS BAHCO A\

Side Cutter with Bezel.

Side Cutter without Bezel. 1&
End Cutter without Bezel. ' ‘\
Vero Metal Shears.

Other items as catalogue. J

1980 CATALOGUE
U.K.: 65p post paid

TTL see catalogue for full range| SOLDERING EQUIPMENT

SN7400N
SN7401N
SN7402N
SN7403N
SN7404N
SN7405N
$N7406N
SN7407N

SN7438N
SN7440N
SN7441AN
SN744IN
SN7445N
SN7446AN
SNT7447AN
SN744BN
SN7450N
SN745IN
SN7453IN
SN7454N
SN7460N
SN7470N
SN74a1IN
SN7473N
SN7374N
SN7475N
SN7476N
SN7480N
SN2481N
SN7482N
SN7483N
SN748aN
SN7485N
SN74B6N
SN7483N
SN7490AN

SN74G1AN
SN7492N
SN7493N
SN7494N
SN7495N
SN7496N
SN7497N
SN74100N
SN74107N
SN74118N
SN74119N
SN7412IN
SNTA122N
SN74123N
SN74124N
SN74125N
SN74141N
$N74145N
SN74148N
SN74150N
SN7415IN
SN7a153N
SN74154N .
SN72155N
SN74157N .
SN74160AN
SN74161AN ‘i
SN74162AN
SN74163AN
SN7a16aN
SN74165N
SNT7216TN
SN7417aN
SN74175N
SN74176N
SNT4I7IN
SN74180N
SN741B1IN
SN74182N
SN74184N
SN74185AN
SN74186N
SN7418BAN
SN74189N
SN74130N
SN74191N
SN74192N
SN74193N
SN74196N
SN7419IN
SN74198N
SN74199N

IRONS-ANTEX

15 watt C15 £3.95
15 watt CCN  £4 .20
17 watt CX17 £4.20
25 watt X25 £4.20
Stand £1.50

DESOLDERING TOOL
Solder £6.50

SINCLAIR INSTRUMENTS
Digital Multimeter
PDM35 £ 34.50
DM235 £ 52.50
DM350 £ 72.50
DM450 £ 99.00
Digital Frequency Meter

PFM200 £ 49.80
Low Power Oscilloscope

SC110 £139.00

CRIMSON ELEKTRIK HI FI
MODULES

CE608 Power Amp
CE1004 "
CE1008
CE1704
CE1708

CPS1 Power Unit
CPS3 o ”
CPS6 " v

£18.26
£21.30
£23.91
£30.43
£30.43
£16.96
£20.43
£26.09

Europe 85p post paid
Rest of World £1.25
post paid

Mail order: 01-624 8582

KNOBS & SWITCHES

Big selection as catalogue

B| Also Resistors; Presets; Pots;
Opto; Semiconductors etc.

CPR1 Pre Amp £29.57
CPR1S Pre Amp £38.70
All prices + VAT + postage/
packaging
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COMPUTERS AUDIO RADIO MUSIC. LOGIC TESTGEAR CB GAMES KITS
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It's all at Breadboard ’80
This is the exhibition for the electronics enthusiast. From
November 26 -30 there is only one place in the universe for the
electronics enthusiast to be — Breadboard ‘80, at the Royal
Horticultural Hall in London. The majority of leading companies will
be exhibiting, including all the top monthly magazines in the field.
There will be demonstrations on most stands and many feature
special offers that are EXCLUSIVE to Breadboard!

All aspects of this fascinating field are catered for, from CB to
home computing, so whether you want to buy a soldering iron or a
synthesiser — or just keep up to date with your hobby — don’t
miss Breadboard ‘80.

Royal Horticultural Halls "
clverton Street R
Westminster London SW1  o%5%
November 26-30 1980 il

R,
26th Nov — WEDNESDAY — 10am-6pm '\,ef\‘ﬂ &
27th Nov — THURSDAY — 10am-8pm 157 ) EE
28th Nov — FRIDAY — 10am-6pm ® et R 4
23th Nov — SATURDAY — 10am-6pm ¢ S
30th Nov — SUNDAY — 10am-4pm 'O RS 0QO‘
<0 . e‘}d”

1 4
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THERE WAS A TIME, not so long ago
when home life was a simple matter, fill-
ed with simple pleasures and simple
menial tasks. Entertainment consisted
mainly of songs sung around the family
piano or the occasional visit to the local
Music Hall. Heating meant lighting a
coal fire, and food was cooked on the
coalfired kitchen range. Cleaning was
done with a dustpan and brush, and gas
and oil lamps needed to be trimmed to
keep them working efficiently. Any
household wishing to eat fresh meat
and vegetables, had to buy them daily
forimmediate consumption, as the only
methods of preservation were stewing,
tinning, bottling and salting.

Today electronics are not only mak-
ing life easier for the housewife, they are
also making life more interesting and
varied for therest of us.

Where It All Began

From an historical point of view,
domestic electrical appliances first
began to appear during the 1920s, a
time considered ‘great’ for Britain, just
recovering from the effects of the First
World War. Electricity had originally
been introduced into the average
household at the turn of the century, at
which time it was used purely as a lux-
ury form of lighting, as gas was then far

44

Electronics

Are you keeping up with the Joneses or have you been le

cheaper — the relatively high price dic-
tating that it was not greatly exploited
domestically.

The first electrical device to appear
was the cooker, and it is safe to say that
the basic concept of this item has
changed little since those ‘roaring’ 20s.
Later during the 1940s washing ma-
chines were being sold for home use,
an example of which was manufactured
by Hoover, a company still maintaining
a strong grip on the domestic appliance
market. Their machine consisted of a
drum-like ‘washer’, impeller driven, with
a folding manual wringer on the top.

The switch which controlled the

washing program was motordriven, and
the machine really did nothing more
than wash! The wringer was entirely
manually operated, it was only there
because it was more convenient to have
it attached to the washer.

During this period the radio was be-
ing slowly introduced into British
homes, and was finding its place at the
centre of family entertainment. Televi-
sion made its debut in Britain in 1935
when the BBC was experimenting with
it. The Alexander Palace Transmitting
station was opening in 1936, and by
1937 when the coronation of King
George VI was televised, though, still
relatively few people owned television
sets — it seemed to be just an expensive
gimmick as the picture quality was ex-
ceptionally poor.

The Spoils Of War

It was not until the Second World War
had ended that electronic devices for
the home really began to make an im-
pact. Television transmissions and
receiving apparatus were greatly im-
proved thanks to the advances made
in radar defence systems used by
the British during the War. Even so,
it was as late as 1953/4 that the BBC
opened its Sutton Coldfield
transmitting station and this
heralded the ultimately /

an indication that
televisionwas
here to stay.

I

high level of television g™
ownership we know ' 'i
today, it was at lastj® 4

Tina Boylan examines the history of t

|
/

/
/
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In The Home

ehind by the developments in the electronic gadget market?
bour saver and takes a look into the future.

In 1950 it was again the BBC who ex-
perimented with the concept of stereo.
It first appeared as a way of demon-
strating records in record shops. Of
course it was not true stereo, as only
mono recorded discs were available at
the time, but this certainly prompted
the record industry to begin producing
stereo discs. Another form of now
popular entertainment is the tape
recorder. These were first introduced in
1954 for use as office dictating
machines. The recordings were made
on a 4” disc and quality was extremely
poor. It wasn’tuntil ferrite tapes were in-
troduced around 1960 that recorders
for music were considered a reasonable
possibility. At this time the transistor
revolution was beginning to take effect.
Thermionic valves needed huge cases,
and the eventual influx of small
Japanese transistor radios brought
home entertainment into the portable
age. Miniaturisation was the name of
the game — far more electronic
capabilities could be included in each
small device, many items became more
sophisticated; radlos, recorders, record
———— players and televisions
all became smaller and
cheaper,indeed the way
was well and truly paved

for the beginning of the
electronicera.

We Have Lift Off. ..

The next great step forward in elec-
tronics was brought about by research
carried out on the American Space Pro-
gram during the late sixties and early
seventies. The lunar modules used by
the Astronauts had to be computer con-
trolled, space was considerably limited,
(sorry about the pun!), even transistors
were not small enough, so ultimately
the Integrated Circuit was developed.
When we consider the specialised ap-
plication of the IC in its original form, it
is quite incredible to consider the extent
of the impact it has made on each one
of us. Its invention led to the com-
puterisation of many devices, helped in-
troduce remote control into the home,
and made fuel injection possible in
motor cars, something that was difficult
to do by purely mechanical means. To-
day even the humble washing machine
has had its chips and is truly program-
mable!

Yesterday, Today, Tomorrow

Just imagine what the Victorian
housewife would say with her
washboard in one hand and her wooden
spoon in the other, as she gazed round
the treasure trove of ‘domestic elec-
trical appliances’ which can be found in
any local department store. There
seems to be a labour saving device for
virtually everything these days. They
can cook your toast, boil your kettle,
make your coffee, sharpen your knife,
heat your water, dry your clothes,
preserve your food, clean your teeth,
dispense your loo paper dispense
your loo paper?

Seriously though, amongst these
relatively simple gadgets, one can spot
some of the most sophisticated
machines which the electronics in-
dustry can produce, and all widely
available to the general public, if, of
course, you have the money in your
pocket, and can decipher the pidgin
English of the instructions.
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Common As Muck

Washing machines with programs as
long as your arm are capable of turning
your dirty linen into clean, dry items
without you having to do more than set
the dial and put in the washing. The
timers used today are electronically
pulsed, moving to the desired heat and
speed setting, taking in water, washing
powder and pumping it all out again
when necessary. Never again will a
rainy Monday mean five days of dripp-
ing washing in the bathroom.

Food processors now mean that the
aspiring ‘Cordon Bleu’ cooks can whip
up exotic meals at the touch of a button
— no more amputated fingers in the
Coulash, and no need for muscles like a
shot-putter in order to finely dice, grate
orwhisk your desired recipe into shape.

Cooking the food itself has also been
quite drastically changed by the inven-
tion of the Microwave Oven. It must
surely be the snack enthusiast’s dream,
as everything is cooked incredibly
quickly, so not too much time elapses
between deciding to eat and actually
eating. You simply put into it whatever
you want to cook, set the timer and
stand well back. Of course they’re not
dangerous, but the concept used to
heat the food is certainly revolutionary.

46

. More than likely

The oven works on the principle of pro-
ducing an electromagnetic field of very
short wavelength. This causes rapid
molecular movement which generates
heat cooking the food, but neither heats
the dish nor browns the food, the latter
being perhaps a slight disadvantage, ex-
cept to the American lady who put her
poodle in it to dry it after a bath. The ef-
fect this process has is to cook the food
from within, instead of conventionally
heating it on the outside and waiting for
the heat to penetrate the mass.
Therefore food is cooked in'a fraction of
the normal time. Among its less obvious
advantages are that it runs cold, is very
clean, and is useful for defrosting and
cooking frozen foods quickly. Unfor-
tunately if you happen to be one of the
people who likes his roast chicken to
look like roast chicken, you’ll be disap-
pointed, though an ordinary electrical
heating element may soon be added to
the microwave ovens, although the
browning process may take up to four
times as long as it takes to actually cook
the chicken.

The question now must be ‘'what do
the Englishmen of the 1980s do in their
castles while theirwashing is being done
and food prepared?

Electronics In The Home

they will be listening to their hifi
radio/cassettefrecord deck, or relaxing
in the comfort of an armchair, remotely
switching on the colour telly, while
keeping one eye on the quartz controll-
ed LED/LCD alarm clock/radio waitirig
for the microwave oven to cook the din-
ner.

1984 And All That

So where does all this leave us. True, it’s
an easy and effortless life we lead these
days, but with any luck it could become
even easier. The future trends almost
certainly lie in this direction. After all,
we know there is no mechanical motion
that can’t be controlled electronically,
and one step forward from this idea
leads to computerisation and control
systems, which are currently enjoying
great popularity with researchers and
manufacturers alike.

From a personal viewpoint | would
eventually like to see homes complete-
ly controlled by a central computer, the
type that will ensure that when | get
home from work | could open the door
to a perfectly clean house, punch out
my instructions on the computer
keyboard, then sit down while the hifi
selects my favourite record, the robot
prepared my meal, the bathwas run and
the coffee maker poured my coffee
sheer bliss!

With the way electronics are moving
at the moment that might well be a
dream which will materialise. Aftér it
happens someone will have to develop
an exercising machine that can keep
you totally fit — preferably in the com-
fortof your computerisedhome.  HE

-
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ELECTRONICS

Freepost B
Birmingham
B19 1BR

B FREEPOST ON ORDERS o ACCESS

VAT IN IVE PRI ® VISA
W VAT INCLUSIVE PRICES § YI88,

© CHEQUE
021:233:2400 = 24 HR PHONE ANSWERING SERVICE

B ADD 30p P&P

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally de-
signed for installation into a music centre
Supplied as two separate built and tested
units which are easily wired together
Note: Circuit diagram and interconnec-
ting wiring diagrams supplied. Rotary
Controls: Tuning. on/off volume,
balance, treble, bass. Push-button con-

C-MOS .uexen) LINEAR SEMICONDUCTORS trols: Mono, Tape, Disc, AFC. FM (VHF),

HEFSUUL 22 | HERWAS 105 4 HEFas12 % gAJoas : o 5 BE':‘H :Z LW, MW, SW. Power Output: 7 watts

MEFI001 n HEF4040 123 HEFAS16 127 AJOBOE ING S ac R h |

MEFA002 22 | meFsos7 109 | Herasiz a7y | ca3taoe es IN4002 s | sciseL ”? Mssperr] & an1ne, Bl ‘:a" 2% THO

MEF 4000 ne | neesos 57 | nerasie ng | cazrece  as 1N4004 ? | Beanz n nto B ohms. 10 watts speech and music. 520kHz — 1620kHz. Short wave

HEF 4007 22 | wecs0s0 57 | HEFasIv 9 | CA3189E 293 1N4007 9 | senac 12 Frequency Response: 60Hz-20kHz 5.8MHz — 16MMHz. Size: Tuner — 2%in.

HEF4008 100 | neFsos) 87 | MEFas20 1e | um3ctan  3s ING14E 4 ] Bcare L within + 3dB.Tape Sensitivity: Output x 15in. x 7% in approx. Power amplifier —

o] a7z - e ) I (5 o I I — typically 160 MV. Input — 360 mfoor 2in. % 7%in. x 2'3)in approx Z%OV AC

HEF O ! ) — 1 . x4 |, .2

HEFAD1Y 57 | HEF4Ooo 62 | nerasi 150 | Lmasran 198 IN2646 46 | BCsas n rated output. Disc Sensitivity: 100mV operation. Supplied complete with fuses,

e % :E:ﬁ“ ‘;; :E::;; ﬁ: :‘%gm:‘ |;2 ;:;ng :; :g;g :g {ceramic cartridge). Radio: FM (VHF). knobs and pushbuttons, and LED stereo

HEF 015 100 o o | -

WEFIOTS 3 | Heress 22 | werases 2 | nessr 2N3054 55 | scsse 15 87.6MHz — 108MHz. Long wave beacon indicator. Price £21.50 plus

MEFS017 wo | neFa070 22 | werer2e 214 | messeT 259 2N3055 ss | scvro " 148kHz — 108kHz. Medium wave, £2.50 postage and packing

HEF401Y w00 | wersozt 23 | HEFe097 13 | nesssn 2 NI102 9 | acyn 15

REF4019 58 | wers072 23 | meva0008 92 | Nessen 66 2N3704 8 BO31 9 STEREO CASSETTE TAPE DECK

HEF4020 12 | merson 2] n(ml: |7: N:sg:N m INI708 10 | BD132 9 ASSEMBLY. Comprising of a top panei

HEFAO2Y 107 | nersozs 23 | Heraok 49 | NESTON 488 283173 297 [ o139 19 ;

HEF2022 103 | HeFso7e 120 | Heraoioz 129 | mesnin sos 2N3819 22 { sota0 19 assem!z;y/ a'nd tape mechanism coupled to

“if 02 2 | werwr 2 RCA136 146 2n3820 39 { srreo I, a record/play back printed board assem-

HEF 023 70 | HEF078 ;g Voltage IgA‘;t;g 1?: ;:;22; ]: BF X85 ﬁ bly. For horizontal installation into cabinet

MEF025 22 | weFsoes A 8FY50 b .

HEF1026 204 | neracs2 23 | Regulators TDA10348 229 25459 35 { sevsy " f’ gon;o!le °1d°w" cho::e‘ Bran‘d Pnew.
HEr4027 57 | HEF4085 80 | MI0I0AIK) 119 TLOBICP B4 40673 88 BAYJ9 50 eady built ani lesled.A pamrsl. ause
HEF4028 g9 | merFaose 80 | UA2ICN ;7 TLOBACN 156 BC107 14 | asxzo n control, auto stop. 3 digit tape counter.
HEF4029 0y | Hera9 83| uareoscu 78 | uaraieny 20 ac108 16 | cLasen 2850 illuminat i R ol in.
HEF4030 58 | weraova 29 | uarerzcu 78 | uaraicT &7 BC108C 1 | ren 43 dividual Ie:i I' llJ cttas iy O
MEF0 250 HEF4194 20 UATBISCU 78 Zoner BCIDS 1“ P32 " {if evel controls, twin mic. input
HEF4035 13a | WEFasaz e | varerzcu 97 Diodes 8C1098 19 | TParc 7% sockets, AC erase system, LED record
HEF 1040 107 | HEF2505 714 { ypar9ISCU 97 8C109C 20 | TiPa2C 7e indicator. (Separate power amplifier re-
HEFI04) © 9a | merasos 230 | wA78LOSCS 38 ] 400mW CAVZ2-CI3 | gpcCien 10 | TIP2955 75 ired). Input Sensitivity: 6 MV (with
EF4042 83 | MEFLI0 135 | uaraLy2cs 38 8ZY88/8ZX79 BCI58 10 TIPI0SS 60 qu pu 'S

HEF4043 100 b HEFasn 157 1 uAtBLISCS 38 * Voltage 9l ge1n? 17 TiISa3 36 levei control set at max.). Input Imped-

ance: 47kOhms. OQutput Level: To both
left and right-hand channels 150 MV
Output Impedance: < 10K. Signai to
noise ratio: 45 dB nominal. Power
Supply Requirements: 12V AC at

PLEASE SEND
FOR DETA

CAPACITORS 300M/A. Connections: All connections
Elactrolytic Axisl Order Code | Polyssier Radisl Leads Ordet Code || Elactrolytic Redisi Leads  Order Code to the unit are via a wander lead termin-
“10% 10 «8O% Tol. Cap @8 e wfl [ raa0/167 Sivie Cap 352 | —10% 10 +50% Tor, Cap 034 + uF ated with nine-pin plug (socket provided).
uF Vv e | 78 | 40 | 83 | mouiced Type, 10.2mm Pach Cap 360 wF V30 (16 2535 |40 50 |83 Dimensions: Top panel — 11%in. x
. § ;
:.2 : 1 5, - L V'J';; :; ; 6Y2in. Mechanism fits through a cut out
L b .cm 2 ) u‘ 3 : = 5 5%in. x 10%2in. Clearance required under
33 s I o Y SR | o s ? top panel 2%in. Supplied complete with
:.: : ‘: 0022 6 7 22 9 | 1 :: ; I circuit diagram etc. Price £30.50 plus
10 8 woll) =2 e SHE Gk R a5 . a £2.50 postage and packing.
" 8 LI L ot b4 1 P W | 638 0 [l
o2 Lk B 3 & {10 2 10 4 8 9
018 6 8 |18 30 15 LA n
:; R I 7 6 8 {22 s n 2] gl ™ ™
¥ L .
o ol .g:; : : | 3; . g < =" 37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY
150 ® 0 n b |
? ] 68 ERRT YCA
220 Ax % | 36 .08 100 9 BARCLA RD * SAE for cwrrest fists * Oficial orders welcome & Al prices
330 30 | 40 150 1 | { mcivde YAT = Mall order onlty w All items pecked [where applicable)
470 “ :a :: ;‘7 D.I.L. Sockets | ® special ssergy absosbing PY foam, Callers weiceme by prios
lggg ;5 30 | 59 n Low Profie Socket Tin 12 DIL SKT B PCB.C | WSA appointment plaase lsiephone 0702 527572, Wenchvm W
500 38 | 39 n Low Protils Socket Tin 14 DIL SKT 14 g o ooa = =
2200 @2 ' Low Profue Socket Tin 16 DILSKT 16 Dalc Pen, Biue Ine $1ow Drywng 69
RESISTORS Order Cade Skelston Presets, Ministure Order Code — 5 1 B = T
Carbon Film, Fixed 0.9W. E3 Valum, YOOR.IM, Lin. Vertical Mounting 8 M. Preset V
0.25W, €24 Vaiues 1RO-10M, 5% Tol.  2esch Ao AD% 0.1W, €3 Values, 100R.IM, Lin. Ho: st Mount 8 M-T Preser M
100/100 (Mult 10/Vatusl Skeleton Prasets, Standard * e
O 5W. E12 Vaium IRCAM?_10% Tol. I sach  Rey RDY 0.3W. EJ Valuer, 100R-AM?, Lin. Vertics Mounting 11 Srg. Provet V ‘.
* Vaive 03W, €3 Valuss, 100RAMY_ Lin. Honzoatel Mount 1 Stdy Preser W
;A;:IE;;:':'DIFI..:RI 1M, 2% Tol. 8 esch  Rey MAID e et e E Ec n 0 N I c S
N SR e Q5W. E3 Velues. 1K-2M2 Lin 39 Ao Pot L L I
2.5W, EV2 Velue, 10R-27K, 6% Tol. 16 esch Res PASY 0 25W, £3 Values, 4K7-2M2 Log 39 Ra Por Log
* Vatue . Velue
Potentiometer, Slider ' '
Maelel Glaze, Fined 0.5, EJ Vi IK247C . Ln 45 S1 Por Ln A N E W N EXC l T N BBY .e
0.5W_ E24 Valuer, lM«SJM. 5% Tol. 16 exch Ry VRIZ 0 25W. E) Velum. 1KO  1MO Lag a8 $t Pot Lag
+ verue * Value

BIG ,WELL ILLUSTRATED BOOK
Ideal for beginners — gives

lots of general information

— explains how to build

SEND A LARGE S.AE. FOR OUR
‘FLOG LIST & OTHER INFO.

MAINS TRANSFORMERS Ordes Code Plestic Boxes = Boss Industraal Mouldings 8
B s B v Gl g o 1 lots of projects
T S M e A S e 2 intercom, Rain Alarm,
. 81m2003 OR 7 .
6VA  Clamp Type Comtruction 235 ench t:;g "] g; l: BIM2005 OR Rales Organ Pafkl n
H ’
Aoprar 18% Reguletion F C 54, M36. W35 L190 W110 D8O 723 Coss 812006 OR 3 | |
= :4 !‘8_24'“ Secondar et Tram 6VA c Boxes with Matei Lids L | ght .et C s A pal'tS
3V, v
o atay ) e supplied and can be
V. 0 ’ .
520v. 0.20v tmm Alumimum Top Panel Finivhed Groy Gl re_used on s pec i al
1004 T, eI, S Tl e ot oa deck provided, so
Appros 16% Requlenon £ C 70, H4B, W46 L161 w6 053 08 B1M4005 OF .
O4 5V, 04 5V Secondaries Tieng 20VA Diacout Boxer NQ So LDE R I NG | s
S Are Orcen pon s Erengeats required. Just needs
g:?‘;' 0-1‘35“{ sy Atumisum Box snd Lid o Natural Famgl BTETO
o 124 Case B1M500] NA
020v. 0-20% t:;: 3.‘; g:; 215 s BIME006 nA s
LY92wria o8 134 Cave BIMS006 NA
VERO ELECTRONICS PRODUCTS E 7 50 :
257 %57 1 pitch Varoboard 7 70021089 SWITCHES ) ¥ IncC. VAT & Post
3757 8 §7 1" pirch Verobosrd 79 200-21072D mi Y m o Ordar Code
5™ “ ptch Verobosrd 153 85/Pack  200-21076C nisture Toggis — Honeywe!
27574 67 17 pureh Plain Bowrd 68 200.210781 sPDT 67 SW BA1011 Al SO
582" s 2.97 .+ pirch V-0 OIP Board 135 200-21084E s:g; go: —— g:) :a :::gi:
Face C: 107 203-21013A s ouble Bies To Cent
i owsn 1 b | o 5 e ADVENTURES WITH MICROELECTRONICS
DS Puns 040 (100} 4aPucr 200210876 DPDT /Ot m SW BAZ02Y L '
ﬁ'::‘."-o:?,"l‘c'::n. 2wirn, 25combl 4;;':" ;3;::1:3 Ministure Puth = C A.: - S — Expl ore the wor l d of S l Icon ch| ps -—
ire Combs 120} 109/Peck 200213396 se Push To Mews, Momentery
::::::: W?:Tﬂ 109/r:n 200-21340G 5P Pun To Brees. Momentary 62 SW 8533 AI l compone nts & Deck’ £27 ‘95 inc VAT & Post.
R — 6T RowEs A Gutt mGOAL b ;s Component Catalogue & Bargain List 75p
FaL TEAETEXT nri ONE AMP POVYER SUPPL Y MOVULL K1 = FIVE MOLTS -00
iFr0@-rtonding unit- a0 intnol commaction to T ¥ 0. G n E
OrE S mr POWER SUPRLY MODULE KIT - TWELVL POLTS 11 0
TELETERT DECODER - REMCTE CONTROL XIT
Wor miting inro exsting felesirion] €135-90 MODEL INIRTIA CONTPOLLED MX |« LOT RACES € 20-00
PAL ENCODER MOOWRATCR Ki¥ £ 22-% MAODEL INERTIA CONTROLLER MK 11 + TRAIN (MAND UNIT) € 25-00 443’ Mi I l bl’OOk Road : SOU hampt on So«' OHX
DOPPLER RADAR ALARM K1t f -9 MODEL INIRTIA CONTROLLER MK b1 = TRAIN {CONSOLE UNITI £ 25-00
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Allour awcro chips ari

PRIME COMPONENTS

LOW PRICES

at micro prices. Oon’t be fooled by low prices. We do not oftfer for
sale, surplus, sub-spec or rebranded devices. All our parts are guaranteed new, first quality,
factory prime, full spec devices. it is also our policy 10 offer you the best of new devices that
ble -nd lh.ls are teatured regularly. Prices are sxclusive of p&p and VAT —

"' before i

acceopted.
MEMORIES

2114 300NS 275p

4116 200NS 300p
4116 150NS 395p
4315 {4Kx1} CMOS
450NS

6514 4K {1Kady CMOS
RAMASONS 795p

17024 480p
2708 450 NS 425p
27165V 450NS  850p

2532 32K 450 NS 2995p

Otficial orders from Schools,

o

-
F o

‘low

S
ONLY £6.95

The TC 5514P from Toshiba, CMOS equivalent of the 2114!

Power Dissipatiol
OpW/BIT (TYP) @ 30v (STANDBY)
Ouw/BIT (TYP) @ 6 OV (OPERATING)

* Data Ketention Voltage 2V 1o 5.5V
* Single 5V Power Supply

Toshiba's TC5514P (industry type 6514} is a full stauc read write memory organised as 1024 words by 4 bits using CMOS technology .
Ultra low power dissipation means it can be used as battery-operated portable memory system and also as a non-volatile memory with
battery back-up. Operates from 8 single 5V power supply with static operation. hence no refresh periods and 8 much simplified power
supply circuit design. Three state outputs simplify memory expansion for minimum data retention voltage is 2V, Ihe battery back.up
systems needs only sanIe arcut Toshiba's orignal CZMOS lechnologv also means wide operating and noise margins. The TC5514P

PECIAL OFFER! 4K CMOS RAM (1K x 4) 450 NS

1(8 for £45)

" 18 PIN Plasuc Package

* Full Stane Operation

* Three State Output

* Input/Output TTL Compatible
° Fast Access Time 450NS

VOLTVAGE
REGULATORS

(3D STEREO! $100 SOUND COMPUTER BOARD!

General |

Allows you under total computer control 10 generate an infinite number of special sound etfects for games or any other program. Sounds

6502 795p s moulded in a dual-n-line 18 pin plastic package 0 3 inch in wi
6504 795p g DT
6505 795p
6800 695p
6802 996p
L 1oap | Atiast. an 5-100 Board thatunisashes the full power of two
2808 7950 | canbe called in BASIC. ASSEMBLY LANGUAGE etc.

i KIT FEATUR
28001 500p
28002 9500p *Two GI Sound computer ICs (AY3-8910)
W0S0008 19900p “Four parallel 1/0 ports on Board

“Uses on Board audio Amps orf your STEREQ
*On Board proto typing area
“All sockets, parts and hardware are included

“PC Board 1s soidermashed. silk screened wilh gold contacts

AY.3-8810 NMOS Computer sound ICs.

ES

7410 16p | 2063  112p 7805/7812 55p “Eas
y. Quick and fun to build, with full instructions
1412 18p | 4066 56p 7905 7912 4 “Uses Programmed |/0 for maximurm system flexibillty
7513 28p § 4067 a22p 78HOSSC 575p “Both BASIC and ASSE e
1420 16p [ 2068 19p | AY-510134 325p | 78HGKC 625p a guage prog 9 are
7430 18p || 4069 190 § 310150 Jogp COMPLETE KIT . ., ONLY £59.96, includes 60 page data Manual
7432 2sp Jaoz0  28p 02 425p RRRRT BARE BOARO . .. ONLY £25.00, includes 60 page data Manual
;440 16p 4g;‘ ;:w AY-3-8910 chip special price with purchase of BARE BOARD {2 chips) £15.
442 68p | 4 3 CHARACTER 93448 51298 40 NS el
7448 7Sp 4073 25p GENERATOR U5 k1 d 40 NS poa. SCL is now availablel Our Sound Command Language makes writing Sound Effects programs a SNAP1 SCL siso includes routines for
7473 32p || 4075 20p 9345) Iz A5 NS Register-Examine-Modify, Memor y-Examine-Modify and Play-Memory. SCL 15 available on CP/ M compatible diskette or 2708/2716.
1474 32p dg;g ;gp RO.3 2513 UC 93511 Zk 18 S0 NS Diskette — £19.95, 2708 — £14.95, 2716 — £24.95. Diskette includes the source. EPROMs are ORG at EOOOH.
7475 acp | 4 P
7476 aop || 2078 29
7490 3s5p || 4081 xTY KEYBOARD ENCODER
7492  sop | 1082 25p SE 01 Sound Effects BOOKS
7493 s0p | 4085 86p | Ay.52376 .
7496 asp | 4086 88p K.t Please order books by reference no. snd title, and add 50p pos! & packing for each book ordered.
78121 asp :ggg 1::;: FLO F DITK ;uﬁg Active Filter Cookbook £10.95
74123 as5p P LLERA N Aviation Electronics 3rd Ed. £6.75
ITYRPell DYTEYRRPYIY CONTROLLERS The SE-0."1s a complete kit that} 21558 Audio IC Op Amp Applications 2nd Ed. €5.95
74157 55p § 4095 99p contains all 21524 The Cheap Video Cookbook £4.50
73122 45p | 4096 325p FOITT B-D1  S/D Iwverted Buz the parts to 21398 CMOS Cookbook £7.75
74125 50p | 4098 110p 29950 | build a pro- 21539 Design of Active Filters with Experiments £5.95
74195 100p [ 4099 180p || FDI791 B-01 0/D faverted Bus grammable 21537 Design ol Op Amp Circuits with experiments. £5.95
74196 100p [ 450! 25p 4995p | sound effects 21545 The Design of Phased:-Locked Loop Circuits with Experiments £6.75
74283  140p | 4502  112p | 01792 BO1 $/D avertat Bus 21686 Design of VMOS Circuits with Experiments NEW! -£5.95
74290 120p | 4503 68p 3950 21616 Electronic Telephone Projects £4.95
74365 90p f 4507 S$2p || FOI793 B-01 D/D Tree Bas 21127 How 10 Read Schematic Diagrams 3rd Ed. £4.25
288p P L... 54%5p 21613 How 10 Use Integrated Circunts Logic Elements 3rd Ed £4.50
76p | 01794 801 S/D True Bus 21527 1C Converter Cookbook £10.50
1?’29 P 3495p i!jse:: |(c: ?p Amé: Cookbook 2nd Ed. £11.25
'] 4 IC Timer ookbook £8.50
250p ude salect 21601 |Ir < T s and £8.95
290p || FO1I97 8 0/0 Tres Bus 21452 Learn Electronics Thru’ Tvoubﬂeshoolmg 2nd Ed. £8.25
109p side seloct 21694 LC Circuits £4.46
99p I 21542 Logic and Memory Experiments Using TTL Integrated Circuits — Book 1 £7.50
LEE  SUPPORT DEVICES o 21543 Logic and Memory Expenments Using TTL Integrated Circuits — Book 2 £7.50
fggp 6520 495p 8?;;‘0 P"'?e' (4 21868 Linear IC Principles, Expsrniments and Projects 2nd Ed. £7.50
P 6522 795p 21612 Oscil icati Experi £6.75
130p | 6532 ggsp | varouscom- 21636 99 Practical Electronics Pro]ecv.; 2nd Ed. £3.75
99 g551 1095p b.-,nanons o’! 21599 Practical Low-Cost IC Projects 2nd Ed. £3.50
140p | 6510 375p b i L 21557 Practical RF C ion Data for Engineers and Technicians £6.75
150p | cg20 a25p véch' Nalor 21482 Regulated Power Supplies 2nd Ed. £7.50
::3: 6821 :::p Ore’ S'Dh"s)‘: :::;? ggcuﬁty Electronics 2nd Ed. £4.50
6850 P tar Heating £5.25
1288 ‘ggn 6852 425p § and Envelope Controls A Quad Op Amp 21035 TTL Cookbook £7.25
7:15:8 8se | ico 125: 8212 395p § |C s used to implement an Adjustable 2‘“"3 1"VT doting with the O 3rd Ed. £4.50
e i e 508 | pue Conemer ove Camoorstorond | 21333 W e A
Javs7a  30p | 4572 asp | 5203 3955 | Multplex Osciltator for even more ver- | 21521 video Tape Recorders eieo
701875 39p ] 9584 7% § 3528 395p | satlity The 3% x 3" PC Board features a
731586 39p L4585 _125ed go%y a95p | prototype area to allow for user added
it r07 aoh 8555 1125 § crcuitry. Easily programmed to duplicate 3%.01GIT LIQUID CRYSTAL DISPLAY
P P | Explosion, Phaser Guns, Steam Trains ue
74C20 30, . . . it b
;::g:;g :z: 74C26 so: g;g; :g;gz or almost am infinte number of other TUNES SYNTHESISER Reith"Ugivioan Indicster
7415132 79p [ 74C85 14Sp § mciaatowt 797p || sounds. The unin has a multiple of appli- - High At
raisize ssp | 7acor 12se | zw0pi0 5955 | catons. The low price includes all pants. . oe 10 B R e faars
74:5:53 72’ 24C107 |o°p igg::?o :g:p assernbly manual programming charts, 25 diflarant papuisr and ciassical tuaes. | f®@ 0.5in. Digiz Height
7415155 85: 74C160 110: 2B0ACTC 595: and detaled 76477 chip specifications It Tolal of 25 tenes |® ULTRA Low Power Consumption
74(161 78p | 74C161 135p § 780 OMA 19955 | runs on a 9V battery (no1 included). On FEATURES LGDVOCTMUEEE SRS 3 0 N £6.45
7415163 90p | 74C162 280A OMA 2495p | board 100MW amp will drive a small el ‘7'"“'"' S LED 8AR GRAPH AND
i 30 |ricier jast | BERRS,  ASEEE Lok avety orme'unincam e con- | £ B LT L 1
A o e T 39905 [ nected 10 your stereo with incredibie b SR date ANALOG METER DRIVER
7415175 99p || 74C19a 280A SI0 3a95p [ results! (Speaker nat included ) * 4 toe capability whas ssed 35 deer chimp :ew ':ozn Nan:mal :’M g mh nme; 10 LED
7415195 87, 4195 280 S10 2 2995 A n.mm- wih unes bs xtersal PROM if required 2708] rectly for making bar graphs. audio power
eaaa 1 ar e 02 AL e COMPLETPE KIT ONlﬂ £14.99 b tipg (5 aperalin meters. analog meters LED Oscilators. etc
7415244 175p . P&P 670 +V oo SR MARS, BEETHONEN S STH tod STH. JIWGLE BELLS, YAAKEE Uniis can be stacked for more LEDs A super
7415245 325p UNIVERSAL SCR DOOOLE. STAR SPANGLED BANNER. CLEMENTINE, GO0 SAVE THE QUEEN, 0 SOLE | versatiie and truly remarkable (C
741825t 120p a % 0 M0, WESTMINSTEN CHIMES, asd DESCENDING DCTAVE CHIME PLUS MANY MOREI 1Sgec-al G ?;lv £2.25
4 1 V7 5A Sal P waN enisied ¢ instr DAEidalat R
EaokE MC1488  90p €106D 400V/ 5A Saie T £6.95 | Marching rea bar display MVS7164 £2.25
7415293 120p D . 9 -Data 26p
7415366 57p 3 W AY-3:8910 B
s e ) ang
S AT 75182 195, E&@ o
15375 1308 gsge 3%y - 5" _THE NEW ULN-2232A INTEGRATED MOTION DETECTOR
ol 1 H
7115303 1350 | icM7216A = Llhas qweet = The most SOPHISTICATED MOTION DETECTOR available! |
7415490 140p | icM721 : A
7413670 2609 § 1MTRBE. fops! 353 THE NEW GI e e RO lAde Ot
1M301AN ioRER 2358 COMPUTER SOUND CHIP “ Teio Sound Patterns Ve Dusl 1nme Clogr Plastic Package
IM311 75491 2 75p | The amaning AY-3.8910 1s a lantasucally * Long Range Operation
et 18p | tM31B 8126 175p powerful sound and music generator perfect
40 18p | tM324 8128 175p for use with any 8-bit micro,processor Contans | § Combining 121 and Bipolar circuntry. the ULN.2232A Motnion Detector is a complex optolinear IC which includes an)
AD06 75p | LM339 a5p a195 175p 3 tone noise W3 of on-chip photodiode. high-gain logarnthmic and inear amps. extensive dignal crrcuitry for sound generstion and uming,
007 19p | LM380 65p I gro7 175p amphtude controls 16-bit gnvelope period ] and high-current output drivers Add on five small capaciiors. a speaker and power source and you turn this
4008 80p f tM1496 65p control 2 paraliel [/0. 3D/ A conventers plus state-of-the-art device into B complete Motion Detector sensitive to small changes 1n hght level as a tuncton of ume
4008 35p lmg;; 550p | LEOs much more ANl n 40 gin DIP Super easy to || DETAILEO DEVICE DESCRIPTION ANO APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN-22324
010 asp L 550p | 9 intertace 10 the $-100 or other Busses ONLY £7.601
1011 20p | 1M3300 sop | 14209 32| Onyes.50+ VAT, nciudmg FREE repint of
2012 24p tM3§|5 g;:p 212 18p BYTE 79 article! Also add £2 25 for 60-page Ordenng information. Unless otherwise Minimum telephone order address and card no. writ-
1013 380 § 3600 lzsp 220 12p data manual stated, for orders under £50 add 50p p&p. using ACCESS is £10. It ten clearly. Please sllow
40N 2% | wEnss 180 | m222 e FEiRGps (hepnesiEpNSagnposer pi!! not Add 16% VAT 1o totaf (no VAT on books}. All ordering by post with  4/6 weeks delivery on
i Ll NESS6 50 224 18p direct a 150-priece orchesira but. rather a tro of devices are brand new, factory prime and full ACCESS, include name, Boris
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Iron

Tame your soldering iron with this ingenious temperature controlled

soldering station

A MAJOR FACTOR in the art of
soldering concerns the ability of
your soldering iron to do its job. For
instance, if the iron is a high wat-
tage type, say 100 watt, it obviously
shouldn’t be used to solder

sensitive ICs into circuit (you may
even find it lifts the track from the
board because of the intense heat
— never mind damaging the ICs!).
Likewise, if the iron is only a 15 watt
job, then it won’t have the
necessary power to solder com-
ponents on to a hefty earth bus.

There are two ways in which an
efficient level of soldering can be
obtained — either use a specific
iron for a corresponding job (which
means you need a selection of three
or four irons) or use a temperature
controller which heats the iron to
the correct temperature for any
chosen use. It is a well documented
fact that good control over solder-
ing tip temperature not only im-
proves the quality and integrity of
soldered connections but also great-
ly increases efficiency and extends
tip life, whilst reducing troublesome
oxide buildup on the tip.

Now, all this sounds great, all you
have to do is rush out and buy
yourselves one of these tremendous
gadgets and then you can solder
away to your heart’s content,
whatever the job. But here’s where
you will hit a slight problem. A com-

Hobby Electronics, October 1980

Soldering

Temperature

plete soldering system-will cost you
quite a few weeks’ pocket money.

One simple alternative to holding
up the local High St. bank is the HE
TEMPERATURE CONTROLLED
SOLDERING STATION, which will
enable you to convert any 15-100 W
soldering iron to a fully controlled
iron, capable of intermittent hobby
use to full time production use, as
well as providing a convenient
soldering stand. (If you have a
choice most electronic soldering ap-
plications are best handled using a
40 watt to 60 watt iron with this
controller).

The 4000 series CMOS ICs were
selected for their cheapness and
versatility and to give the elec-
tronics enthusiast some insight into
just how versatile these ICs are. The
design has incorporated zero
voltage switching which eliminates
radio frequency interference (RF!)
caused by phase control of line
voltage and the potentially destruc-
tive spikes created by ther-
mostatically or ‘magnetically’ con-
trolled soldering irons. The solder-
ing iron temperature can be varied
from full off to full on whilst the
iron is in use. A visual indication of
controller operation is also provid-
ed.

The output waveform consists of
controlled burst of pulsating DC
and is, therefore, suitable for

"

o

! 3 i N
\.\\

AL

resistive element soldering irons on-
ly. (Soldering irons or guns that use
transformers cannot be used with
the project). This waveform was
selected to simplify power supply
design, reduce internal power by
dissipation and eliminates costly,
sensitive gate triacs which would be
required for direct interface with
CMOS logic.

Construction

Construction is reasonably
straightforward — start with the
PCB. Nothing special here, just
remember to mount R1 and 2 (along
with Rx if used) about three or four
mm from the board, to help heat
dissipation.

Remember that 1C1 and 2 are
CMOS and we advise the use of IC
holders (not essential but helpful).
Next, mount the spring and holding
bolt, neon and RV1 on the front
panel and follow the wiring diagram
of figure 3 to connect up your
soldering station.

The cable ties at the mains input
and iron output grommets are
necessary to avoid strain on the
cable connections. The PCB simply
slides into one of the grooved slots
in the case eliminating the use of
special fixing procedures. Finally,
make sure that the earth connection
on the front panel is a good one. 1§§
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Testing and Setting Up

Plug the controller into 220-250V
AC mains. Advance the temperature
control clockwise until the power
switch clicks on. Advance the con-
trol further clockwise until the neon
lamp just begins to flash. This is the
lowest temperature setting of the
controller. At this setting the solder-
ing iron tip will be barely warm to
the touch. Advance the control fur-
ther clockwise. You will note that
the on-off ratio of the neon lamp
will slowly change as the control is
advanced fully clockwise.
Whenever the neon lamp is lit,
power is being applied to the
heating element. At the maximum
clockwise position of the
temperature control the neon lamp
will remain on continuously and the
soldering iron will produce full out-
put.

The controller takes advantage of
‘the ‘thermal mass’ of the soldering
iron in maintaining a reasonably
constant temperature at the tip (the
larger the iron, the better the regula-
tion). Any fluctuations in tip
temperature due to increased or
decreased loading can be easily
compensated by adjusting the
temperature control as required. If
the neon lamp comes on at full in-
tensity at the full counter-clockwise
position and does not flash on and
off, the wires to the 100 k poten-
tiometer (R3) are probably reversed.

The incoming mains voltage is switched via
SW1 which is integral with the temperature
control RV1. The mains voltage is then full
wave rectified by D1-D4. The. resulting
pulsating DC (illustrated in waveform ‘A’) can
deliver the same heating power to a resistive
element as 220-240V AC mains. The pulsating

luminate the neon whenever the silicon con-
trolled rectifier SCR1 is gated on by the com-
bined logic of IC1 (1 hertz variable duty cycle
multivibrator) and 1C2 (zero voltage cross-
over detection and SCR gate driver). Without
gate drive SCR1 will cease to conduct each
time the pulsating DC returns to 0V.

The mains potential pulsating DC is drop-
ped via R1 and R2 and clamped to a pulsating
+15V via ZD1. Waveform ‘B’ which is pro-
duced by the clamping action of ZD1 also
pre-regulates the supply voltage for the in-
tegrated circuits. D5 prevents the power sup-
ply filter capacitor C1 from filtering out the
sync pulses.

variable duty cycle astable multivibrator
witha frequency of 1 Hz.

At the fully counter-clockwise position of
RV1, the output of this astable is low (logic 0)
for 99% of the 1 second period. At the fully
clockwise or maximum setting of the RV1, the
astable output is high (logic 1) for 99% of the

DC will heat the soldering iron elementand il--

1C1 and the associated components form a.

Figure 1. Circuit diagram of the HE Soldering = ——0
Station. - % A\ 3 s
DS
FRONT PANEL | I
D1-D4 ! »
GRN/YELLOW IRON NEON
MAINS Rx ‘IROBk
BROWN | {SEE TEXT) D) ,v“
UE c1 V
{PART OF RV1) fg%ﬂ “ S5
RO
100k
COMMON
+Vce ®
R11
10k

NOTES :

ICt 154001

IC2 15 4011

ZD1 IS 16V 400mW
014 ARE 1N4004
D58 ARE 1N4148
SCR1(SC1060

14

11
12 ] €12

How it Works

MEASURED BE TWEEN COMMON
(~Vec) & POINTS INDICATED.
WARNING : COMMON IS AT MAINS
POTENTIAL ABOVE EARTH.

31V PEAK
- 220V RM.S

|
A
I Insv[zENER POTENTIAL]
8 W V \,

}_—mms' oS

RV1—-MIN

RV1- MAX

1 HEATZ

period. Waveforms ‘F’ show these two
modes. Mid-positions of RV1 produce out-
puts which vary between these two extremes.
In summary, the setting of RV1 will vary the
ratio between the logic ‘1’ state and the logic
‘0’ state (duty cycle) without appreciably
altering the period of the complete cycle.

The line synchronisation signal illustrated
in waveform ‘B’ is coupled to the input of
1C2a via voltage divider R8 and R9 which pro-
tects 1C2a from the sync signal which is slight-
ly higher in potential from 1C2’s operating
supply. 1C2a inverts the line sync signal
shown in waveform C and improves the transi-
tion between the logic levels. IC2b, ¢ and d
serve as a logic AND gate i.e. only when its
two inputs (pins 5 AND 6) are at logic 1, will
the output(pins10and 11) be at logic 1.

Therefore, whenever the line sync pulse is
at 0V (logic 0 inverted to logic 1 by IC2a) and
the output of the proportionally controlled
astable is at logic 1, a pulse is applied to the
gate of the SCR. This applies power to the
soldering iron element in fully controlled
bursts.

The combination of all sections described
above results in SCR1 being gated on only
near zero crossings of the mains voltage. This
eliminates RF1. The on-off ratio and therefore
the soldering iron temperature is propor-
tional to the setting of the temperature con-
trolRV1.
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NOTE:

Rx - Install an addltional 68k
1 Watt resistor if the mains

voltage in your area falis
below 220 Volts

* b 4 -

] ! 1 - 9

].

T

Bx (SEE TEW,

& -
3

Figure 2. Overlay diagram for the Soldering
Iron controller.

ALL MOUNTED ON FRONT PANEL

NEUTRAL(BLUE)\
\ S
/ CABLE TIE
» 7 .
(Q,".'. okl
/ L. M soLT A\ I SOLDERING IRON
GROMMET N \\’\%‘I\ \.‘ COIL STAND
EARTH {GREEN/YELLOW) ‘\' Y,
SOLDER
TAG

e
N g
Y G o
)
3
- /\( O;LET!E
1
S
(Bnovim "[‘
GROMMET —
Warning
The circuit described here does not
use an isolation transformer and
therefore all sections of the circuit
must be considered dangerous.

It is advisable not to operate the
device without its case.

PRINTED CIRCUIT
BOARD

N

Figure 3. (Above) Wiring and interconnection
diagram. To ensure safe operation you must
follow this diagram closely. Remember, mains
voltages are lethal!

Temperature Controlled Soldering Iron

_Parts List

RESISTORS (AH YW, 5%, except where

stated)

R1, 2, x 68k 1 watt
R3,5 10M

R4, 6 1MO0

R7, 8,11 10k

R9 100k

R10 470k

POTENTIOMETERS
RV1 500k lin with double-pole,
single -throw switch

CAPACITORS

a1 220u 16 V printed circuit
mounting electrolytic

C2 2u216V tantalum

C3,4 10n ceramic

SEMICONDUCTORS

1C1 4001 quad NOR gate

1C2 4011 quad NAND gate

D1 15V 400 mW zener diode

D1-4 1N4004

D5-8 1N4148

SCR1 C106D

MISCELLANEOUS

Spring mount for solderingiron
Neon withintegral resistor

Knob for potentiometer

Case to suit

Grommets and cable clips

Heavy weight (for bottom of case)

_Buylines__

A complete kit for this project (including PCB,
all PCB mounted components, a silk-screened
case and all case components) is available from
Compu-Tech Systems for £11.95, all inclusive.
All you have to find is the mains plug and
soldering iron. Compu-Tech will also supply
the copyrighted PCB separately.

Compu-Tech Systems

Gaymers Way

Laundry Loke Industrial Estate

North Walsham
Norfolk J\
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OlLevel Q& A

Nick Walton, our tame teacher now looks at some of the units and quantities we shall be using

throughout this series.

THIS MONTH we will take a look at
some of the basic concepts of electrici-
ty. Once these have been established
(or you have been thoroughly con-
fused!) we will relax and consider the
energy sources that help to make elec-
tricity and how that electricity gets to
us by means of the National Grid.

The little beast around which it all
centres is the electron, one of the three
most important particles that make up
the atom. The other two are the
neutron and the proton and they live in
the centre of the atom, called the
nucleus. Everything and everybody
around us is made up of atoms and
there are slightly over one hundred dif-
ferent stable varieties; hydrogen, oxy-
gen, copper and silicon to name but
four. Of course most substances con-
tain combinations of many different
elements. Atoms are so small that ap-
proximately five - million would fit
across the full stop at the end of this
sentence. Atoms have been thought
about of since ancient times but it was
not till a bright New Zealander, Lord
Rutherford, arrived in 1911 that they
came to be regarded at tiny “solar
systems’ with electrons. (which carry
negative charge) buzzing in their orbit-
als round a central part called the
nucleus, rather like our planets move
in their orbits round the Sun.

Big and Small
The nucleus, which is about a ten
thousandth the diameter of the atom,
contains protons which carry a positive
charge and neutrons which do not
carry any charge at all, together with
various other subatomic particles we
need not worry about. So, for example,
the carbon atom illustrated in Figure 1
has six electrons round the nucleus
which itself contains six protons
(whose six positive charges balance the
negative charges of the six electrons)
tucked together with six neutrons.
Relative sizes when playing with
atoms can sometimes be a bit mind-
bending. For instance, if we look at it
the other way round and magnify our
nucleus up to the size of a full stop,
then the atom will be five metres
across, (i.e. about ten thousand full
stop diameters) and our original full
stop, which if you remember was five
million atoms across, will now have

52

grown to a blob twenty five million
metres across; this is twenty five thou-
sand kilometres across, or approx-
imately twice the diameter of the earth
and rather a lot of printing ink!

The Coulomb

In fact for electrical purposes all we
are concerned with is the electron and
the negative charge it carries. Charge is
measured in units called coulombs
(named after a French scientist) and
one coulomb is the charge of about six
million million million electrons. This
can be written as 6x10" electrons.
When electrons start to flow in an elec-
trical circuit we get a current. It is
measured in amps or amperes (named
after another French scientist, Mon-
sieur Ampére, the architypal absent-
minded professor. He once forgot a
dinner date with the Emperor
Napoleon — and got away with it; his
father was guillotined during the
French Revolution).

If those units are too big you can al-
ways subdivide amps into thousandths
and call them milliamps(nothing to do
with Ampere’s daughter) or mA for
short. If you could sit in the wire and
watch the electrons going past, then a
coulomb’s worth of electrons (i.e.
6x10" of them) passing you every
second would constitute a current of
one amp.

The Volt
Our next problem is to consider what is
pushing this charge round the circuit.

‘Whatever it is that causes this to flow

is measured in volts (named after
Volta, an Italian scientist). If it is a bat-
tery then the term electromotive force
can be used (though strictly it is not a
force in the purely scientific sense). We
might for instance talk of a battery
having an electromotive force (or EMF
for short) of 9 volts, this being the total
voltage it can offer. Note that a
voltage can be present even when
there is no flow of charge — a battery
has an EMF of 9 volts even when it is
not -connected to a circuit. As the
voltage is potentially available to push
charge around, the word: “potential”
has come to mean voltage, and we can
refer to the difference in voltage bet-
ween parts of the’circuit as a “poten-
tial difference”.

Volts pushing charge round a circuit
implies that the charge has been given
some energy. Energy is measured in
joules (named after an English scientist
this time: a Manchester brewer in fact
who is reputed to have spent his
honeymoon, well some of it, measur-
ing the temperature difference be-
tween the water at the top and the
bottom of waterfalls in Switzerland).
The more joules you supply to your
coulombs of electricity (or they supply
to you) the greater the voltage, or in
other words the greater the quantity of
joules per coulomb. Incidentally the
units of your electricity bill (which are
in fact kilowatt-hours) are no more and
no less than units of energy — lumps
of 3,600,000 joules at a time.

While on the subject of British scien-
tists, we should not forget our Scottish
friend James Watt who did great things
with steam engines. He gave his name
to the unit of power which is the rate
at which energy is being used up or
provided. Thus a watt refers to one
joule being used every second (1 joule
per second).

Summary

If all that was new to you and you got
it first time, you’re either a genius or
you're kidding yourself. Anyway, let's
summarise it.

Units of electric charge are coulombs.
1 coulomb is the charge of about
6x108 electrons.

Units of current are amperes, amps or
milliamps. 1 amp is the flow of 1
coulomb of electric charge per se-
cond.

Units of voltage are volts (Surprise!) 1
volt is 1 joule per coulomb.

Units of energy are joules (or kilowatt-
hours. 1 kWh = 3,600,000 joules).

Units of power are joules per second. 1
watt is 1 joule per second.

Battery voltage (total) can be describ-
ed as.electromotive force (EMF).
Voltage between two points can be
described as potential difference (PD).

AC/DC

Having now established the idea of a
steady voltage driving a steady cur-
rent, we need to be aware of the ex-
istence of a commonly occurring form
of voltage that is by no means steady.
This is called alternating voltage (giv-
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TWO ORBITALS CONTAINING A TOTAL
OF S$IX (NEGATIVELY CHARGED| ELECTRONS

NUCLEUS, WHICH IF MAGNIFIEQ, WOULD BE
SEEN TO CONTAIN THIS: 0
&

oese
&

SiX PROTONS EACH WITH A POSITIVE CHARGE
AND SIX NEUTRONS (NO CHARGE)

Figure 1. Simplified structure of a carbon atom
showing the positions of the electron orbitals
and nucleus.

ing rise to alternating current or AC)
and we have all met it in the form of

our 240 volt mains supply (not literally

| hope!) This rises smoothly from zero
to a peak of about 340 volts and then
drops again to zero and goes on drop-
ping till it reaches — 340 volts at which
point it smoothly turns round and
comes back to zero. This cycle is
repeated fifty times every second
which is why we talk about mains fre-
quency being 50 cycles per second, or
50 Hertz or Hz (a German scientist this
time, who discovered radio waves). All
this to and fro motion gives out the
same amount of energy as we would
get from 240 volts direct which

where the figure of 240 comes from.

Power Problems

Our coal resources are not going to
last forever — | have seen estimates
which range from 100 to 300 years and

oil is going to run out during the
lifetimes of most of us. Estimates
range from 15 vyears if you are a
pessimist to about 30 if you are an op-
timist. Whatever your personal feelings
about nuclear power, the fact is that it
is the only form of energy capable of
fulfilling our expanding needs. The
technology exists and so do the risks
and unless a series of governments
take active steps to fund research into
alternative sources at a scale that can
meet our needs, the more certain it will
become that you will be powering
your HE project or home computer
from electricity generated by energy
unlocked from that little nucleus |
mentioned at the beginning.

Other forms are interesting and pro-
mising. Solar energy in its present form
can help us reduce our hot water bills
but no sane person in this country
seriously reckons it can do more than
make a small contribution. Then again
there is wind power; windmill sails or
rather propellers could well enjoy a
comeback and waves and tidal energy
may help too. Areas in Italy, [celand
and New Zealand are fortunate in be-
ing able to tap energy from naturally
occurring steam, but these are just not

capable of supplying energy in the re-
quired quantities.

Supposing we do solve our energy
problems we will still need power sta-
tions and the huge network of pylons
to distribute all the power they pro-
duce. This network is known at the Na-
tional Grid and it carries electricity at
very high voltages (132,000 volts, i.e.
132 kV is typical). The reason for the
high voltage is that the electrical
power is multiplied by the current. So
a high voltage allows you to get away
with having a small current, and it is
the size of the current which deter-
mines how much power is wasted in
heating up the transmission lines. Ac-
tually the power wasted depends on
the square of the current, so for in-
stance, if you could reduce the current
to a third of its original value you
would have reduced the wasted power
to a ninth.

So much for the difficult stuff; but
don’t forget it as we shall be needing it
over and over again. Next month it will
be resistors and capacitors and meters
which hopefully will bring us a little
nearer to the real world of HE projects.
Meanwhile happy soldering and keep

_ thinking! HE

"Multitesters 100,000 opv
AC volts:-

0—5— 10— 250 — 1000

DCvolts:. 0— 06— 25— 10 — 50 — 250 — 1000
DCcurrent:- 0 — 10ua — 25ua — 500ua — 0 — 6 ma — 50 ma
- 500 ma — 10 amp
AC current:- 10 amp
Resistance:- 0 — 20 ohms — 200 ohms — 5 K ohms — 200 K
ohms — 50 K ohms — 200 K ohms — 5 meg ohms

— 50 meg ohms L
As a transistor tester éé %
Please add 30p P.P. per unit order as MT 20
Multitester
1,000 opv
o w ACvolts:- 0—5—150— 500~ 1000

DC volts:- 0 — 15 — 1560 — 500 — 1000

- DCcurrent:- 0 — 1 ma — 150 ma
N Resistance:- 0 —.25 K ohms — 100
M\g .. Kohms

Dims:- 90x 61 x 30 mm
Please add 30p P.P. per unit order as MT

HFE:- 0 — 5 (NPN) — PNP)
1CO:- 0 — 5ua (NPN — PNP)
Dims:- 178x 140x 70 mm

Multitester
20,000 opv
AC volts::

OC volts:-

0 — 10— 50— 100 — 250 — 500 — 1000
0-05-—5-—26— 126 — 250 — 500

1000 1350
DC current:- 0—50ma—05ma—250ma -
Resitance:- — 3 Kohms — 300 K ohms — 3 meg ohms
Deibels:- — 2010 +63 db

Dims:- 127 x90 x 32 mm
. Please add 30p P.P. per unit order as MT 7

Headphones

High velocity mylar diaphragms. Coiled lead.
Finished in a combination of bright aluminium.

Impedence:- 8ohms
Frequency response:- 15 — 22000 HZ
Weight:- 350 gms

-
| Please add 30p P.P. per unit
order as PH 12

SPECIAL OFFER

TILL 10th OCT., ‘80
SAFGAN ST-45

Single Trace Oscilloscope

at £127 + vAT P&P Free
10MV — 5MHz — 4'' CRT

*,10mv/div —5v/div
* 200ns/div — 250ms/div
* Trigger level = siope
* 0.5div int, 100mv ext
* H215mm W165mm $280mm
Orders to:
SAFGAN ELECTRONICS LTD.
56 Bishops Wood

Woking, Surrey A
Tel: Woking ssass or 69560 ST-45
AERIAL AERIAL
SPLITTERS AMPLIFIERS

2-UHF Televisions from one aerial. Price
£2.70 each.

10-Moulded Co-ax Plugs £1.20.

Low loss Co-ax Cable, white, 15p per
metre.

100-MULLARD C280/C281
CAPACITORS
Values from .0 1uf to 1.5uf 250V/W. Our
choige. Good mixed selection. Price per
100 £2.

Aerial Amplifiers can produce remarkable
improvement on the picture and sound in
fringe or difficuit areas.

B45 — For Mono or Colour this is tunabie
over complete UHF television band.

B11 — For Stereo or Standard VHF/FM
Radio.

B12 — For VHF Television Band 1 & 3.
All Amplifiers are complete and ready
10 use.

Battery type PP3 or 8v 10 18v dc. next to
the set type fitting. Prices £6.70 each. :

\RROW A\UDIO @ENTRE

20 NORTH BAR BANBURY OXON OX16 OTF.
TELEPHONE BANBURY (0295)3677

SIGNAL INJECTORS with (Pre-set) variable AF, which emits RF Harmonics into the
UHF band. Protected up to 300 volts dc. Complete with leads, £5.70 each.

TERMS: CHEGQUE/PO WITH ORDER. CALLERS WELCOME
e
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All prices include VAT at 15% P&P per order 30p. S.A.E. for Leaflets. Access Cards
accepted.

ELECTRONIC MAILORDER LTD.

62 Bridge Street, Ramsbottom, via Bury, Lancs. BLO SAGH
Tel. Ramsbottom 3036




AND THERE'S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time
doesn’t mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price

list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now {incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 7443  1.15  74LS112 0.38  74LS169 2.00 TRANSISTORS  capacITORS

TBAI20S 1.00 KB4413  1.95 7444 1.12 7415113 0.38 741708 2.30 TUNING DIODES AUDIODEVICES Al 5mm or less spacing
L200 1.95 KB4417 1.80 7400N  0.13 7445N  0.94 7418114 0.38 74LS170 2.00 BA102 0.30 8C237 0.08 .

U2378 1.28  TmAG40  2.25 74LSO0 0.20  7446N 0.94  74118N 0.83  74LS174 1.20 BAI2l 0.30 BC238 0.08 e I

U247B - 1.28  KB44208  1.09 740N 0.13  74LS47 0-89  74120N 1.15  74175N 0.87 ITT210 0.30 8239 0.08 Ao DAL i)

U578 1.28  KB4423  2.30 74501 0.20  7448N  0.56  7412IN 0.42  74LS175 1.10 BB204B 0.36 BC307 0.08 | b<.10P.1%,14P..0.04
U2678  1.28  KB4a24  1.65 74029 0.14  74LS4B 0.99 7412 0.46  74176N 0.75 BBLOSB 0.36 BCl08 0.08 | ZZZTbddodle
[M301H  0.67 KB4431 1.95 74LS02 ©0.20 741549 0.99 74123N 0.73 741778 0.78 BBl09 0.27 8C309 0.08 15002200, 2700
M30IN  0.30 7403N  0.14 745N 0.17 74LS124 1.75 74181N 1.65 MVM125 1.05 BC413  0.10 330 390P. 470

LM308H  0.96 74L503 0.20  74LS51 0.24  74125N 0.38  74LSI8L 3.50 BB212 1.95 | BC4l4 0.11 PO RooiblD
308N 0.65 74048 0.14  745W  0.17  74LS125 0.44  74LS183 2.10 KV1210 2.45 COTBRC) |t oo e
IM33ON  0.66 74LS04 0.24 745N 0.17  74126N 0.57  74184N 1.35 Kvi21l 1.75 BC416  0.08 e T -
M348N  1.86 74058 0.18  74LS54 0.24  74LS126 0.44  74185N 1.34 KV1226 1.95 BC546  0.12 P Ui o 28 2 o W
LFISIN  0.38  KB4d4l 741505 0.26  T4LS55 0.24  74128N 7415190 0.92 KV1225 2.75 BC556 v ek R
LFISX  0.76  KB44ds . 7406N 0.28  7460N 0.17 7413 741928 1.05 KV1215 2.55 BC550 o o & 1
IM374N  3.75  KB4446 X 7407%  0.38  74LS63 1.24  74LS132 7415192 1.80 KV1225 2.75 BC560 L A EELEE TR 0.16
L#180N-14 1.00 KB4448 7408N  0.17  7470N  0.28 74LS136 741938 1.05 SWITCHING AND ~ BC639 SEEDTHRU

1M380N-8 1.00 NES044N 74LS08 0.24 74728 v.28 74LS138 7415193 1.80 s BCedo 1NU SOLDER IN....0.09
(MIBIN 1.8  NESSIN 7409N 7473 74141N 74194N 1.05 5 25C1775 i
INGI9CE  1.95  SD6000 74509 741573 7414 74196N 0.99 6263 067 25872 mﬁ gj&‘fﬁb’
NE544N 1.80 SL6270 7410N 7474N 7414 7415196 1.10 BALE2 0‘19 2SD666A ' .
NESSSN  0.30  SL6310 74LS10 741574 74144N 74L5197 1.10 BA244 0.17 25B646A e TR T
NESS6N  0.50  $L6600 741IN 7475N 74LS145 741988 1.50 | 25D668A e i s
NES6ON  3.50  s16640 741511 7476N S 74199N 1.60 o6l olas | 2sBessa BRI oo BN e
NES6N  4.05  SL6690 741N 741576 s 7415247 0.93 [  TERO6L 035 ° 5sp760 JtFaac0anaaooondh 020
NE564N SL6700 7410 74LS78 2415148 74LS257 1.08 258720 POLYESTER (GENERAL)
NES65N 1CLB038CC 7414N 74808 24150N 74LS260 1.53 2502546 10mm LEAD SPACING
NES66N MS1.9362 74LS15 748IN 7415 1N 74LS279 0.52 IN4148 0.06 25A1084 10N,15N,22N,33N. .0.06
NES7ON MSL9363 7416N 74828 24:5151 74LS283 1.20 IN4001 0.06 2502547 0. 47N, 68N, 100N, . .. .0.08
SL624 HAI1211 74178 7485N 24153 7415293 0.95 IN4002 0.07 25A1085 0.20 | 220N.e..ec.ven.ns 0.11
TBA6S1 HA11223 7420N 74LS85 7415153 74LS365 0.49 IN5402 0.15 AUDIO PDWER  20mm LEAD SPACING
UATO9HC HA11225 74LS20 74L586 74154N 74LS366 0.49 A9l 0.07 220N,330N,470N. . .0.18
UATO9PC HA12002 742IN 7489N 74155N 7415367 0.43 AAll2 0.25 MYLAR

UAT10HC HA12017 74LS21 7490N 74LS155 7415368 0.49 BRIDGES : Stm LEAD SPACING
uA710pC HA12402 742N 74LS90 74156N 7415374 1.80 1A/50V  0.35 " INO, LON, 2 N o
uAT41CH HAL2411 7425N 749IN 74157 7415377 1.95 6a/200v 0.75 | O e, 3 O
UAT4 1N HA12412 a 742N 74LS91 7415157 7415379 1.30 OON....uvvnunnn 0.09
UAT4TCN LF13741 74LS27 7492N 7405158 7415393 1.40 —_— g% o
WAT4BON 7428N 14592 741508 UL

uA , —_t 741528 7493N POLYSTYRENE
uA758 7430N 741593 Lo ORCICOILSIANOMRILTERS 10P,15R, 18P, 22P,

. 74LS160 SEE THE EXTENSIVE SECTION
1BABLOAS 74LS30 7494N 4 27P,47P,56P,68P. .0.08
TRAB20M e 7495N 74161N IN OUR NEW PRICE LISTS ANO ’ a

7415161 100P, 180P, 220P,
TCAS40E 741532 741595 19 CAUVAMIEDL:

74Us162 270p,330p,390P . . .0.09
TIR1028 SAALOSE  3.35 7437N 7496N 7416 LE/HEAEIXEDUNOUCTORS 470p,680P ,820P . . .0.10
TOR1029 SAALO59  3.35 7438N 74LS96

7415163 —FULL €12 RANGE INO, IN2,INS,1n8. .0.11
TDAL054 11C90DC  14.00 74LS38 74978 74164N 78A series luH-1mH 0.16 2N2,2N7,3N3,3N9. .0.12
TDAL062 LN1232 19.00 7440N 74LS107 74LS164 8RB series 4N7,5N6,6N8,10N, .0.13
TDAL072 LN1242 19.00 74LS40 74109N 74165N 100uH-33mH 0.19 .

TOAL074A MSL2318  3.84 7441N 74L5109 74LS165 M3 e aizucg BF195 '{zw-méugz&w " -
TDAL083 MM5523 11.30 744N 74110N v: 0.22,0.33,

74167 33mH-120mH 0.33 BF224
TDAL090 MSM5524  11.30 74LS42 7411IN 10RBH series BF241 (1)6\618%247108{3

HALL3? M ) 120mH-1.5H 0.55

HAL196 e i A =k 6v3: 22,47.......0.30

HAL197 MM5527  9.75 4043 5 gé?gowmk oY SR 10v: 22,100......0.35

TDAL220 MMS55271  9.75 4044 - BF362
- 4046 S R — ALUMIN ELECTROLYTICS

1M1303 ICM7106CP 9.55 BF395 RAOIAL (VERT. MOUNT}

111307 1cMlo7ce 9.55 | 4047 USRS 003 BF479
MC1310P e o 4049 79series 1.00 CRYSTAL FILTER PRODUCTS  LEDs (uF/voltage)

MC1330 TR oMM D50 78Mseries 0.65 10.7MHZ 2 POLE TYPES: | SMM RED e Tl 1/63,2.2/50,4.7/35
MC1350 SP8629 3.85 4051 78Lseries 0.35 10MLSA 15KHZ BW  2.49 | 3MM RED CLEAR 0.15 | giios 10/16,15/16,22/10
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SL624C 4000  0.17 4076 3rd OT 30pF HC25U 1.65 SMM ORA CL . 3300/25

SL1625 4002 0.23 4077 AM/FM RX:- 3MM ORANCERED 0. 1000/100. .

SL1626P 4008  0.80 4078 8212 2.30 3rd OT 30pF HC25U 1.65 2.5 X SMM ORA 10000/70. . «.veu.. 3.00
SL1630P 4009 0.58 4082 8214 3.50 M TX :— SMM INFRA RED

SL1640P 40108 0.58 4093 8216  1.95 Fund 20pF #C250  1.85 | gpwal IR DET 1.51 ﬁégha(:(/)ﬁzé ?;2):”
SL1641P 4011AF 0.20 4175 8224 3.50 Pairs FM 3.25 IR OPT CPLR  1.14 T S
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ULN2242A 4013 0.55 4510 igi
3.5 digit  9.45 47/25,100/16. ....0.10
Z e CRYSTALS
ULN22838 40i%° 0.95 4511 6800 7.50 4 digit 8.95 ..0.11

CA3080E 40i6  0.52 4512 6810 5.95 32.768 kHz
CA3089E 4017  0.80 4514 6820 7.45 100kHZ
CA3090A0 4019 0.60 4518 6850 4.90 455KHZ
CA3123E 40208 0.93 4520 6852 4-85 1.0M1z
CA3130E 4021 0.82 4521 3.2768MHz
CA3L30T 4022 0.90 4522 MC2708  7.50 4.000MH2
CA3140E 4025 0.17 4529 ! 2114 650 4.19439MH2
CA3189E 4024 0.76 4539 4027 5.78 6.5536Miz
MC3357P 4025  0.17 4549 2102 1.70 10.0MHz
LM3900N 4026 1.80 4554 2112 3.40 10.6985MH2
LM3909N 4B 0.72 4560 o 2513 7.54 10.7015MH2
1M43914N 4029  1.00 4566 HM4T16  4.50 10.245MH2
iM3915N 4030 0.58 4568 811597 1.25 10.7MHz
KB4400 4035  1.20 4569 11.52Hz
KB4406 4040  0.83 4572 = 100MHZ
KB4412 4042 0.85 4585

PRICES EXCLUDE VAT .- PLEASE ADD 1 = gWO PLEASE : Commercial MA terms on application.
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SRAL .5-500MHz  8.45 | 12/24 hr_ alarm, | l-lohm=1M........ 0.05
SRAL-1 .1-500MHz  9.25 day, date, HORJZ CARBON PRESETS
SRAIH .5-500Miz 13.35 | backlght 10mm TYPE

SRA3 .025-200MHz 10.25 | Aflfor....9.95 1000hms=2M5. « ++. . 0.12
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Talking Design

Pulse Width Modulation is a phrase you'll be hearing more and more. This important control
technique looks set to revolutionise digital electronics.

THIS MONTH we are going to delve in-
to the realms of digital control. The par-
ticular technique involved is pulse
width modulation. This technique is
likely to become more and more com-
mon in audio amplification and power
supplies, especially now that high speed
switching devices are becoming widely
available.

To understand the principle, look at
the simple circuit of Fig. 1d. Here a tran-
sistor, used in the common emitter
mode, has a square wave of equal mark
space ratio as an input. The transistor is
in saturation or cut off for equal
periods, so the average voltage at the
collector, as measured with a
multimeter will be half the supply
voltage (Fig. 1a). If the mark to space
ratio is increased as in Fig. 1b then the
average voltage will rise. Conversly if
the mark .to space ratio is decreased
(Fig. 1c) then the output voltage will fall.
Taken to extremes the transistor would
be either in saturation or cut off for the
whole time and the output voltage
would either be zero or supply voltage.

Well, you say, so what? The simple
answer is that, unlike an analogue
design, a current can be delivered to a
load with hardly any power loss or
dissipation in the driving device. For in-
stance, look back to the circuit of Fig. 1
and assume that we have a supply
voltage of 9V and a collector resistance
Rc of 100R. To maintain a voltage of
4.5V across this resistor there must be a
current flow of 45 mA. The power
dissipated in the transistor and the
resistor is found by multiplying the
voltage drop by the current flowing. In
this case 4.5V x4.5x10%A, =0.2025W.
In the switching circuit a 1:1 mark
space ratio square wave would be used
to set the required voltage across the
resistor. ldeally the voltage drop across
the transistor would be zero when it was
in saturation, and the current through
Rc is then 9V = 100R = 90 mA.So the
power dissipated wouldbe Vx|, ie. OV
x90mA, zero! When the transistor is cut
off the full supply voltage would appear
across it and the power dissipation
would again be equal to V x 1,9V x0
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creasing the mark-space ratio increases the
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mA, again zero! In reality there will
always be a small saturation voltage
across the transistor of a few hundred
millivolts, and even when the transistor
is cut off there will still be a small
leakage current flowing, although this
will only be in the order of a few
microamps.

Although transistors are imperfect
devices, you can see that the square
wave circuit is many times more effi-
cient than an analogue one.

Square Waves

Before the idea can be used practically,
a means must be found of generating a
square wave with an easily adjustable
mark space ratio. A simple method of
doing this is to feed a triangle wave of

space ratio reduces the average Voltage. (d)
Using an NPN transistor to demonstrate the
principle of Pulse Width Modulation.

known amplitude into one input of a
comparator, and a control voltage into
the other. For those unfamiliar with
comparators, a quick description is pro-
bably inorder. A comparator has twoin-
puts, an inverting and a non-inverting,
like anop amp. It also has a high voltage
gain but unlike an op amp is operated
without negative feedback. It functions
as a switch — the output is at zero
potential when the non-inverting input
is more negative than the inverting
while the output is fully positive when
the non-inverting input is more positive
than the inverting one. Because the gain
of the comparator is very high a voltage
difference of a few millivolts at the in-
puts will be sufficient to ensure swit-
ching. Comparators, as the name im-
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plies, are used for detecting and com-
paring voltage levels. If one input is fed
with atriangle wave and the otherwith a
variable voltage level the output con-
sists of a square wave whose mark
space ratio depends upon the voltage at
the input. Figure 2 should make this
clear.

Practicalities

The practical application is shown in
Fig. 3, a pulse width modulator that will
deliver in excess of one amp to a load
(such as a motor or lamp) that can be
simply adjusted by a control voltage.

The circuit is an excellent power sav-
ing device with an efficiency of 90%
and is ideally suited to battery operated
equipment.

Tokeep the circuit simple whilst pro-
viding maximum flexibility, a low cost
quad op amp is used as the active
device. The type chosen, the LM324,
contains four op amps that are similar
to the good old 741 but with the advan-
tage that the output can go down to
ground even when operated from a
single supply voltage.

ICla is used as an astable
multivibrator that produces a 1:1 mark
space square wave at its output. These
are input to an integrator, which con-
verts the square wave into a linear
triangle wave suitable for the pulse
width modulator, IC1c. IC1cisused as a
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Figure 2. (left) Using a comparator to produce square wave from a triangle wave and a

variable DC level.

Figure 3. (above) A practical circuit using Pulse Width Modulation to control a motor.

comparator with the triangle wave at
one input and the control voltage at the
other. The resulting square waves at the
output of IC1c are used to drive the out-
put transistor, a TIP41A which is used in
the common emitter mode.

Having outlined the circuit we can
consider its operation in more detail.

How It Works

The non-inverting input of ICl1a is con-
nected to the junction of R1,R2 and R3.
IC1a is being used as a comparator and
its output must either be high or low.

When power is first applied C1 is
discharged. Thus the voltage at the in-
verting input is held lower than that of
the non-inverting input, and the output
of the op amp is at supply voltage. C1
starts to charge up via R4 and when the
voltage at the inverting input exceeds
that at non-inverting input the output of
the op amp goes down to 0 V. Now C1
discharges through R4 and the op amp’s
output stage.

The non-inverting output is held at a
potential that depends on the values of
R1,2 and 3. When the output is high R1
and R3 are effectively in parallel whilst
when the output is low R2 and R3 are in
parallel. Since R3 is connected from the
output to the non-inverting input a
positive feedback loop is obtained. In
practice this ensures that the output of
the op amp changes from high to low
state and vice versa very rapidly. If all
three are made equal in value then the
potential at the non-inverting input will
oscillate between 1/3rd and 2/3rds of
the supply voltage.

The frequency at which the circuit
runs is determined by the values of R4
and C1 and can be calculated from the
formula

f=_1
1-4R4C1

To operate small motors and lamps
from the pulse width modulator the ac-
tual frequency employed is not critical.
The lower limit for reliable operation
seems to be 100Hz. At the upper end
this particular circuit is limited by the
rate at which the output of the op amp
can change. This is known as the slew
rate and you will find it quoted on op
amp data sheets. For the LM324 the
slew rate is 0.5 V/microsecond. Another
measure of this same effect is the full
power bandwidth, also quoted in data
sheets. For the 324 this is 6kHz. Within
these limits the values of R4 and C1 can
be whatever happens to be at hand. In
the prototype an operating frequency
of 1TkHz was chosen. A 10n capacitor
was available for C1 and so the equa-
tion was rearranged thus

R4 — 1 = 1 = (1 '4X1O3X10_8)
1-4fC1

68k isthenearest value.

Our square wave must now be con-
verted into a triangle wave by a circuit
known as an integrator. The output of
this circuit is directly proportional to the
integral of the input. The integral of a
square wave is a linear triangle wave. A
positive voltage level at the integrator’s
input produces a negative ramp at the
output. If a negative voltage level is in-
put, a positive-going ramp comes out.
Since our square wave consists of alter-
nate high and low levels the triangle
wave at the output will resemble that
shown as V, in Fig. 2. To calculate the
values that we require for R5 and C2 we
use the following formula,

V, = Vec
4RCf

Again a large range of values can be
employed arid by simply rearranging
the equation one can easily calculate
the required values. An example of the
procedure follows, To get a large adjust-
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Figure 4. Veroboard layout for the circuit in Figure 3.

ment range a fairly large signal swing is
required. Assuming that the circuit will
be employed over a range of supply
voltages it is necessary to ensure that an
undistorted and unclipped signal is
available. For this reason a peak-to-peak
voltage of 7 V was chosen and the re-
quired component values were
calculated as follows. Choose an ar-
bitary value for C2, say 100nF. The value
of R5 can be calculated by rearranging
the above equation thus:
R = Vcc
4V Cf
=__ 9 =320
4x7x107x10°

The nearest value is 330k.

TRIACS

400V Plastic Case (Texas)
3A 49p 16A 95p
8A $8p 25A 190p
12A 85p 80p
6A with tnigger 65p
8A isolated tab 18p
Diac

MINI
TRANSFORMERS

TK's SPECIAL OFFERS OF THE

Orders must be received by 31.10.80

Standard mains

Note that 9 V was taken for the supp-
ly voltage. This calculation does not
need to be repeated for other voltages
as the amplitude of the triangle wave
will be in direct proportion tothe supply
voltage used.

The last part of the circuit is built
around [Clc. This is the pulse width
modulator proper and its function has
already been described. The output
square wave drives the power transistor,
aTIP41A. Base currentis limited by R9.

D1isincluded to protect Q1. When a
current is fed into an inductive load, for
instance, a motor winding, energy is
stored in the magnetic field that builds
up around the wire. When the supply is
interrupted the field collapses and as it
does so the magnetic flux produces a

large reverse polarity voltage spike.

This spike can have sufficient
amplitude to destroy the driving tran-
sistor. The diode will short any such
spikes to the positive rail thus protec-
ting the transistor. If you glance through
any projects in HE where transistors are
used to drive relays, for example, you
(\;vill notice this feature has been inclu-

ed.

Layout

A simple stripboard layout for the cir-
cuit is given in Fig. 4. The TIP41A does
not require a heatsink. As it stands the
circuit has many applications. A typical
application would be a model train
speed controller. HE
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MINI KITS

These kits form useful subsystems which may be
incorporated into larger designs or used alone Kits
include PCB. short instructions and all com-
ponents
MK1 TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature {80 C
max) and triac 1o switch heater

1KW £4.00
MK2 SOLID STATE RELAY
Ideal for switching motors. hghts, heaters. erc
from logic Opto-isolated with zero voltage
switching. Supplied without triac Select the
required triac trom our range £2.60
MK3 BAR/DOT DISPLAY
Displays an analogue voltage on a linear 10-
element LED display as a bar of single dot ideal for
thermometers, level indicators, etc May be
stacked to obtain 20 to 100 element displays
Requires 5-20V supply £
MK4 PROPORTIONAL TEM PERA"URE
CONTROLLER
Based on the TDA 1024 Zero voltage switch, this
kit may be wired to form a “'burst fwe ' power
controller or a ‘proportional temperature’
controller enabling the temperature of an enclos-
ure to be mantamed to within0 5 C

IKW £5.55
MKSE MAINS TIMER
Based on the ZN1034E Timer IC this kit will switch
3 mains foad on (or off) for 3 presel ume from 20
minutes 10 35 hours Longer or shorter periods
may be realised by minor component changes
Maximum joad TKW £4.50
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SPECIAL OFFERS
AY-5.1224 Clock IC
LM3916 Bar/ Dot Dnver
2 x DL3D4 0 3" cc Display
2% DL307 O 3 ca Display
2 x 2N3442, 10 oft each O 2°* LEDs

,Red. Green. Yeliow

555 Timer
741 Op Amp
AY-5.1224 Clock
AY-5.1230/2 Clock / Timer
AY-3.1270 Thermometer
ICL7106 DVM {LCD drive)
LM377 Dual 2 W Amp
LM379S Dual 6W Amp
LM3B0 2W Audio Amp
LM3B2 Dual /low noise Preamp
LM386 250mW low voltage Amg
LM 1830 Fluid Level Detector
LM2907 f-v Converter {8 pin)
M2917 t-v Converter |4 i)
LMJQOB LED Flasher / fator
LM39 t1 Thermometer
LM3914 Dot/ Bar Driver
MM74C911 4 digit display controller
MM74C915 7 segment-BCD converter
MM74C926 4 digit counter with 7 seg o/p £4.80
S$666B Touchdimmer
$9263 Touchswitch 16-way
SN76477 Complex Sound Generator
TBABOO SW Audio Amp
TBAB10AS 7W Audio Amp.
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Amp.
ZN1034E Timer
AllICs supplied with data sheets
Data Sheets only 10p each device.

avaianie at €8 80 aet the TOE & a1 £2 00

DON TEORGET 1o ad a0p P&P gnd 15 . vAT
o yout tatal puechase

I For the puve athint ot yniu the THIMK w stil
¥ % \ y . \T\ !
\i -
REMOTE CONTROL
COMPONENTS

£D271 IR Emting Diode

SFH205 Photodiode Detector

SL480 IC Puise Amp

5L490 32 command encoder /1ransmitter £2.40

ML922 10 channel recewer + 3 analogue outputs.
£4.20

RCS00K KIT

1t you do not require a sophisticated mulu-channel
remote control, we have developed a simple
single-channel on/off infra red transmitter and
recewver kit The transmitter unit comes complete
with @ hand-held box and requies a PP3 {9V}
battery The receiver includes a Inac capable ot
switching up to 500W at 240V a ¢ and comprises
a pre-ampiiher bistable iatch and a mains power
supply. making the unit comptetely self contained
The small size of the receiver enables the unit to be
budt o * att kinds of equipment from lamps 10
tape recorders. Range approximately 201t
£12.50

M1925 16 channel recewver 4 momentary bmavy
1.40

MLQ?B 16 channel receiver 4 latched bmavy o p
£1.40

ML929 16 channel recewer 4 latched binary o/ p
£1.40

Data Sheets per device 10p
These ICs can be used with wntra red. ultrasomic or
radio links, depending on range, cost and speed of
operation

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES. 40p P&P MAIL ORDER — CALLERS WELCOME

BY APPOINTMENT
m

TK Electronics
"w'— (H.E.), 106 STUDLEY GRANGE ROAD
LONDON W7 2LX. TEL. 01-579 9794
57



BARGAIN
GORNER

Show us that you could have purchased for
less within one month of your purchase and
we will refund the difference!

CAR AUDIO

@® New 7 Channel Stereo Grapic Equaliser/
Booster Amplifier. 17 watts R.M.S. per chan-
nel frequency response 20Hz to 30,000Hz =
12 D6 cut/boost on each channel, complete
with fitting kit. You would pay £45 elsewhere.
For a limited period we offer the unit for the
incredible price of £26 (+ £1.20 post).

@ Suitable Speakers for above. Adjustable
angle, shelf-mour.ting, power handling 30 watts

max. £16 (+ £1.20 post).

GRASHIC EOLUALIZER AMPLIFER

@® Model Stereo Cassette/Radio. M.W
stereo FM and stereo cassette player, 8 watts
per channel, fast foreard and autostop, includes
fitting kit and FREE SPEAKERS. Sold elsewhere
for up 10 )85 (believe it or not). Our price £45 +
£1.50 post. {For negative earth cars only)

MULTIMETERS

—

® DT1004 20
KQ/VDC move-
ment, 16 ranges
and off position,
mirror scale, pro-
tected
ment, battery in-
cluded. Usually
sold for £16, our
price £12 +
50p post.

METAL
PETECTORS:

Induction Balance

Model. Highly sensitive
model with speaker and
meter, 7-inch search head
and telescopic stem. Usually
sold for £39.95. Our price
£24.50 + £1.20 post,
@ Yet another stock clear-
ance bargain: A remarkable
tittle BFO detector which will
detect a coin in 6-inches of
soil. A perfect machine to see
if you really have the patience
to take the hobby up
seriously. £10 (+ 90 pence
post).

@ DT 1314 A
superb 38
range meter,
Special features
include 50KQ /
VDC move-
ment, 10 amp
DC Scale, res-
1stance up to
100 MQ, 2
ranges for tes-
ting batteries,
long extraflex
leads, batteries
inciuded

Usually sold for
£35. FOR
LIMITED
PERIOD £25 +
75p post.

move-

Is from

this

THE ULTIMATE WATCH

JET 010 ANALOGUE/DIGITAL
ALARM CHRONOGRAPH

A superbly styled analogue watch only 7.5mm thick {approx.} with a multitunctional
digital display.

ANALOGUE
Independent, hours. minutes and sweep second hand.

DIGITAL

Time: Independent, 6-digit-display of hours, minutes and seconds, with a.m./p.m
indscation {1 2-hour system) or 24-hour readout.

Calendar: Alpha day and date with automatic adjustment

Alarm: The 24-hour alarm sounds for 60 seconds. 12- or 24-hour readout with
alarm set symbol continuously displayed.

Chimes: The hourly signal, with symbol, can be switched on or off

Stopwatch: Measures net times from 1/ 100 second to 1 hour.

Dual time, count down and accumulation function availability. Stainless steel
case and bracelet. Hardlex glass. shock and water resistant. Anti-magnetic. Approx.
2-year battery life.

This state-ol-the-art watch is destined to become a classic.

ONLY £62.50

JET 010

Seiko?

(SPECIAL SUMMERTIME OFFERS)

Excluding new models illustrated
ALL our normal discount prices

A further

A further

20°%

10%

OFF

OFF

ALL our normal discount prices for ALARM,
ALARM CHRONOGRAPH and CALCULATOR
watches.

OFFER CLOSES SEPTEMBER 30th, 1980
SUBJECT TO AVAILABILITY

Send 25p for our illustrated catalogue and save £££s!

All goods guaranteed one year. 10 day money !
back offer on all undamaged goods. Goods
ex-stock at time of going to press. Send S.A.E.

MINIKITS
ELEGTRONICS LTD

88H HAINAULT ROAD

for details

LEYTONSTONE

LONDON E11 1EH

SEIKO’S NEW SOLAR ALARM
CHRONOGRAPHS

Interval countdown alarm timer.
Weekly programmable alarm.

Comprehensive display of hours, minutes, seconds, day,
date and month. The 24-hour alarm can be programmed to
fing on any day or days of the week. The hourly chimes can
be switched on or off. The interval alarm timer can be set fora
period of time up to 16 hours and is repetitive until switched
off.

The stopwatch measures net. lap and 1st and 2nd place
times from 1/100 second to 20 minutes, then in seconds to
12 hours, the upper display indicating lap times and the
lower display total time. Stainiess steel case and bracelet.
Hardlex glass. Approximately 7-year battery life. € solar
panels. 12 month world-wide guarantee.

100m water
Water resistant case with-
stands, splashing, etc. etc.

£52.50 £69.95

Price includes VAT, P&P. Send your.company order. cheque or P.O. or telephone your Access or Barclaycard number to:

Tempus (Dept. HE)
FREEPOST, 164-167 East Road

Cambridge CB1 1BR. Tel. 0223 31 2866
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resistant.
Suitable for swimming,




a steal at only £10.

CONVENTIONAL BURGLAR alarm
circuits show up in electronics
magazines with disturbing regularity —
we say disturbing because it’s a sad
reflection on the state of society that
such projects are made popular by
necessity. Generally these circuits
involve concealed switches in doors and
windows which can be connected in
one of two ways — all of them wired in
series and normally closed, so that
opening one switch breaks a circuit and
sounds the alarm, or all of them wired in
parallel and normally open, so that
closing one switch completes a circuit
and sounds the alarm. It is also possible
to mix the two systems, for example you
could have normally-closed switches on
the doors and windows combined with
normally-open switches in the form of
pressure mats under the carpets.

The problem with such systems is
that, although they will deter (or trap)
the amateur housebreaker or the kids
looking for cash and kicks, a
professional burglar is quite another
matter. The normally-closed switch
system can be disabled by shorting the
wires, and the normally-open by cutting
them. A professional could have the
knowledge and experience to make a
guess about your system and risk
tampering with it. Three courses of
action are possible. You can make it
impossible for anyone to get at the
wires by burying them in the plaster or
running them under the floorboards —
this requires lots of hard work and
extensive redecoration. Or you can opt
for a different system altogether, using
infrated beams or ultrasonic movement
detectors, but these are more expensive
and more complex, and complex
burglar alarms have a nasty habit of
giving a high proportion of false alarms.
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Intruder
Alarm [ _

Banish burglars, vanquish villains and
thwart thieves! The HE Watchdog is

open

threshold

e

oor/window

d @ <

on alarm disable

HE WATCHDOG

reset

The third possibility is to devise a circuit
in which the wires are tamper-proof.
This is the approach we have used in
our latest design.

This burglar alarm is based on a
window comparator. Note that this is
not a device that compares open
windows with closed ones! In its basic
form a window comparator is a device
whose output is in one logic state unless
the voltage it is monitoring moves
outside certain limits (the ‘window), in
which case its output changes state. The
window comparator in our circuit is
slightly more complex than this, as we
need to indicate whether the input
voltage is above or below the ‘window’
in the event of an alarm.

The external wiring of the alarm is
made as follows. Each protected point
has a concealed switch fitted which is
normally closed, and each switch has a
resistor soldered in series. Each of these
switch/resistor combinations is then
wired in parallel with the others. Figure
1 should make this clear. The total
resistance of this chain is therefore
equal to the parallel sum of the
individual resistors, and this value is
used in one arm of a potential divider
that is monitored by the window
comparator. Any change in the value of
this resistor chain will trigger the
window comparator and set off the
alarm.

This solves the problem of
tampering with the wiring. If a door or
window is opened the corresponding
resistor is taken out of circuit and the
alarm sounds, as it will if the wires are
cut, or a short or resistance of any value
connected between them. This means
the wiring can be run anywhere in

‘complete safety, even along the outside

wall of the building if you want. It also

allows you some flexibility in use —
since the threshold can be adjusted with
a potentiometer, you can leave a
protected window open (on a hot night
for example) and alter the setting to
allow for the changed circuit resistance.
An ‘alarm’ LED is included in the circuit
so that you can make these setting-up
adjustments without the bell or siren
going off — this avoids the need to
assist several large members of the
constabulary with their enquiries.

Burglar alarms should always be
batterypowered, as power cuts provide
good cover for those with nasty
intentions towards your belongings, so
we've used a new CMQOS op amp, the
ICL7611. This only draws 10 microamps
quiescent current, less than that through
the resistor chain, so your PP3 should
last for months. The external alarm
should also be battery powered,
preferably a highcapacity, heavy-duty
type. A mechanical bell is probably still
the best choice for an alarm — being
resonant it can produce vast quantities
of decibels with only a small current
drain. You might consider making the
bell circuit self-latching, so it rings for a
long time even if the PP3 gets drained
by the relay. This is left as an exercise
for the reader!

Construction

Nothing unusual here; the controls and
‘the LEDs fit on the front panel and
everything else fits on the printed circuit
board. Use sockets for the ICs and don’t
touch the pins of any of them when
inserting them — the op amps are
CMOS and therefore static-sensitive too.
If you can’t find a relay whose pins fit
the PCB, just mount it off the board and
wire it to the pads. We made the
external connection via a jackplug and {)\?
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socket, as shown in Fig. 3, but if you're
worried about the plug being pulled out
you ¢an make a direct solder
connection to the board.

It is possible to use microswitches in
the alarm circuit but we aren’t that keen
on them — they are prone to give false
alarms if the door vibrates in a strong
wind or if the woodwork warps. Reed
switches are a better bet, mounted in
the doorframe with the magnet let into
the door.

The resistors associated with the
switches should be of equal values —
the correct value depends on the
number of switches and is chosen to
give a total parallel resistance of about
50k. For example, if you have 12
switches each resistor must be about
12 x 50k i.e. 600k. The nearest preferred
value is 620k. Solder the resistor close
to one of the switch terminals. It might
be an idea to sheath it in heat shrink
sleeving for protection (see this month’s
Building Site for details).

To set up, close all the doors and
windows that you want closed, disable
the relay, switch on the unit and adjust
RV1 until the alarm LED stays off when
the reset button is pushed. Then switch
the relay back in.

Some final points about protection
against theft; a burglar alarm is no
substitute for proper locks on your
doors and windows, nor for forgetting to
lock up when you ‘just pop round the

1C1 and IC2 are two op amps with no feedback
connection between output and input i.e. they
function as comparators (for more information
on comparators, see this month’s ‘Talking
Design’ feature). In this circuit the two com-
parators are connected together to form a win-
dow comparator, one to monitor the upper limit
of the window and one for the lower limit.

The reference voltages for IC1 and IC2 are ap-
plied to pin 3 (non-inverting input) and are set by
resistors R1, R2 and R3. R1and R3 are equal and
have large values compared to R2 so the
reference voltages are approximately at half the
supply level. R2 sets the reference voltage for
IC1 and IC2 slightly above and slightly below
half-supply voltage respectively. The monitored
voltage is fed to pin 2 of the two ICs.

This input voltage is taken trom point XX ot a
divider chain consisting of RV1 and the resistors
associated with the door and window switches

-(see Fig. 1). When all the switches are closed, the

resistors are connected in parallel and the total
resistance is therefore given by R = R z/n where
nis the number of resistors and R  is the value of
each resistor in Fig. 1 (all equal). If RV1 is now
adjusted to equal this resistance, the voltage at
point XX will be half the supply voltage (i.e. in-
side the window). Hence the output of IC1 will
be high and the output of IC2 will be low.

The outputs of the two comparators are taken
directly to the inputs of NAND gate IC3a, and to
the inputs of 1C3b, another NAND gate, via in-

l verters 1C4a, IC4b. Both NAND gates have one

How it Works

input high and the other low, so both their out-
putsare high. This holds LEDs 1 and 2 off. )
Suppose a door or window switch is now -
opened or the alarm wiring cut. The correspon-
ding resistor will now be out of circuit and the
total resistance of the external chain increases.
This causes the voltage at point XX to drop
below the lower window threshold and the out-
put of 1C2 goes high. This has no effect on the
state of 1C3b since its inputs will both be low,
maintaining its high output. However, both in-
puts of 1C3a will be high and its output switches
low, turning on LED1 to indicate an open door.
However, if the external wiring is shorted at
any point, the voltage at point XX is taken above
the upper threshold and IC1 output goes low. -
1C3a is now unaffected (both inputs low) but
1C3b will have both its inputs high. Its output
goes low and turns on LED2, indicating a short.
The two remaining NAND gates 1C3c and
1C3d are connected as a set-reset latch. Normal-
ly its ‘set’ input is held high by R6. If either IC3a
or IC3b goes low, the associated diode (D1 or
D2) pulls this input low and sets the latch (pin 11
goes high). The outputs of the inverters 1C4c-
IC4f go low and turn on LED3 (alarm indicator)
and the relay. The inverters are connected in
parallel to increase their drive capability. Press-
ing PB1 resets the latch and turns off the alarm.
The relay contacts may be used to operate
any external bell, siren etc. SW1 is included to
disable the external alarm while setting up the
threshold control. D3 prevents any voltage
spikes from the relay damaging LED3.

; — ” —_—_ "~ CEE b
corner’! o .
‘4 ‘B Rn
Figure 1. This drawing shows how the resistors
and alarm switches are wired in the external
bl MGl o] U WS Al S 1 =~ e R D = === & —e
circuit, one pair for each protected door and
window. You can use any convenient twin-
core cable (e; speaker cable) and loop it - e T R AN S
from one installation to the next. We have ON THE CIRCUIT BOARD
shown the switches as microswitches (easier to
draw!) but reed switches and magnets are
probably more reliable. Resistors R AtoR,
should all have the same value; see text for
details of hoy to calculate the values.
—\o-——o
W2 gy
w1
X O ~r \°"T
TO DOOR AND a1 o 8
WINDOW SWITCHES ™o v e Teoz S Re ?.0
' 150k RELAY
LEDY RS >200R
XX O— 4 %0
3 ot S B2
< ican Yot " 9m =
G b2 [ LED3
Sicab>od Hica>ot
R4
k0
-y
12,
3 3
1C3s ¢ %‘— - [ -
7 8
NOTE:
o) 1C1,2 AHE ICL 7611
RV1 + PB1 IC3 1S 4011
100k =2 | 1C4 1S 4049
hn [y 01.2.3 ARE IN4148
Au? LED1-3 ARE 0.2 RED LED

[ RESET

nd

Figure 2. Circuit diagram of the Intruder Alarm showing the components contained in the main control box. Points X and XX are connected to thé door and

window switches as showninFigure 1.
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__Intruder Alarm

h=Buylines

The components for this project, excluding case
and PCB will amount to around £10. The win-
dow and door switches will cast extra and their
total price will depend upon how many and
what types you use — we estimate that micro-
switches should be available for about £1 each,
reed switches and magnets should be somewhat
cheaper — shop around, you will probably find
a great deal of difference from one place to
another.

The only hard-to-come-by components may
be IC1 and 2. They are from a new family of in-
tegrated circuits and at the moment may be
slightly difficult to find. Any of the mail-order
companies will, no doubt, advise you if you
have trouble.

SOCKET CONNECTION
TO DOOR/WINDOW

Photograph showing the internal layout of the Intruder Alarm control box. Follow the
interwiring diagram (Figure 3) and you should have no problems. Cable ties keep the wiring
neatand tidy.

F o SWITCHES

sosossI0eP:
u

Bl
————r
RV1

fixed to the front panel and the input jack socket on the back panel. If you think a jack plug might get

ST SRS ESRERIIIO PSS S S I PIISIIEOIIIIEIOIS P,

_Parts List

R1,3 MO0
R2 22k
R4,5,8 1k0
R6,7 150k

RESISTORS (all AW, 5%)
RA-R“ see text

POTENTIOMETERS

RV1 100k linear

CAPACITORS

(&)} 4u? 35 V tantalum 1’
SEMICONDUCTORS

IC1,2 ICL7611 |
1C3 4011

1C4 4049

D13 1N4148
LED1-3  0.2” red LED |

MISCELLANEOUS

PB1 Push switch {(non-locking) |

LED2 LED1 LED3 PB1 SW1,2  Single-pole single-throw toggle }
WIRE—SHORT DOOR/WINDOW ALARM RESET swy Relay Coil >200R ‘
OPEN ALARM PCB ]

THRESHOLD DISABLE IC sockets ‘

2 E 5. 3 Case l
Figure 3. Component overlay and interwiring diagram for the main control box, showing the controls 9V battery and connector. ‘;
l

pulled out, you can leave it out and solder the wires from the alarm switches directly to the printed

circuit board.
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STEVENSON

"SPEAKERS

100p

78L.05
78112
78L15
7905 7805
7912 85p 7812
7915 85p 7815

TIC246 16A 400V Trjac  115p
C106D 4A 400V 50 SCR  45p

POTENT\OMETERS

Preset ver. or hor,
Rotary S5K-1M Log or Lin
Rotary 5K-1M stereo ]
Slide 60mm travel 5K-500K log
or Lin, single
Suitable .knobs for above with coloured
caps in red, blue, green, grey, yeliow
and black. Rotary 16p. Stide 12p each

85p

DIN
2pin

3 pin

§ pin 180
JACK
2.5mm
3.5mm
std.
Stereo

56mm 8 1

Pair of ultrasonic transducers
Magnetic earphone + 3.5mm plug
Crystal earphone + 3.5mm plug

A—
CONNECTORS

8p
18p
35p
35p
35p
35p
25p
26p
23p
23p

BCY?
BD131
BD132
BD139
BD140
BFX29
BF X84
BF Y50
BFY51
MJ2955 $98p
TIP29C 60p
DIODES
1N914 4ap
1N4001  4p
1N4006  7p

64mm 81 1100
64mm 64 1 110p
70mm 8 1 140p
70mm 80 01 170p
380p

17p

48p

Chassis
Socket

Line
Socket

BZ Y88 series 8p each.

TIP30C
TIP2955
TIP3055
2TX107
ZTX108
ZTX109
2TX300
2TX500
2N3053
2N3055
2N3702
2N3703
2N3704
2N3819
2N33905
2N5777

70p
65p
60p
12p
12p
12p
14p
15p
25p

4025
4026
4027
4028
4029
4040
4042
4046
4048
4049
4050
4052
4060
4066
4068
4069
4070
407

1N4148

1N4002

1N5401 Low Profile

Texas
9 22pin

Socket
9p
9p
22p

Scr. plug
16p
18p
30p
39

LM324
LM339
LM348
LM377
LM378

52p
55p
100p
170p
230p

741
747

IP12W rotary switches
.Push to make switches
TOS heatsinks

20mm panel fuseholders
ORP12 LDR .

3.75 x 5 0.1 veroboard .
2.5x 1 0.1 veroboard

3 x 2 x 1 aluminium box
6 x 4 x 2 aluminium box 99
Miniature 606, 909 transformer. 110p
TIL111 optoisotator

4 self adhesive feet

SRB Soldering iron .

Desoldering tool

8mm stranded
conn, cable
Min. mains cable per metre .
PP3 battery clips
Crocodile clips o
AA rechargeable cells
PP3 rechargeable cells
Red or black terminals
3 lead TO18 socket . .
Red or amber neon indicator
Subminiature SPST toggle
Standard SPST toggle
Miniature slide switches

748

7106  850p
CA3046 70p
CA3080 75p
CA3130 100p
CA3140 60p
LF347 170p
LF35t 45p
LF353 90p
LF35 950
LM301A 30p
LM318 8%5p

LM380
LM381
LmM382
LM386 90p
LM387 120p
LM1458 40p
LM1830 180p
LM3900 60p
LM3909 72p
LM3911 120p
LM3914 320p
LM3915320p

80p
140p
120p

25p _#
52p

16p
12p
22p
70p
9%
21p
82p

14pin
16pin
18pin
20pin

11p  24pin
12p  28pin
i6p 40pin

SN76477 230p
TBABOO  80p
TBA810 110p
TDA1022 630p
TLOS1  45p
TLO82  85p
TLOB4 1250
XR2206 390p,
ZN414  80p
ZN425E 475p

TiL213
3p

0.1,0.15, 0.22,0.33,0.47, 0.68,
and 2.20F @ 35V .

Our new catalogue is now available. It contains 100 illustrated
pages detailing over 3000 line items. Send 50p for your copy!
Yau will recieve: » A reply paid envelope. « A Mail Order
form 1o facilitate rapid despatch. « A 50p Discount voucher.

All prices include VAT.
Please add 50p carriage on all orders below £15.00.

Access & Barclaycard welcome
Sales office: 01.464 5770.

a total of 650 resistors.

a total of 650 resistors.

Presets. Pack of 5 of each value from 100ohms to

1 Megohm. a total of 65 presets.

A total of 130 zeners,

Specially designed packs intend-
ed for development work at a
considerable saving.

Yaw resistors. 10 of each value 4.7ohm to 1 Mohm.

Yiw resistors. 10 of each value 4.7ohm to 1 Mohm.

LED's. Pack containing 10 of each colour LED
0.2 size. Total of 30 Led's + clips. 450p each.
Zeners. Pack of 5 of each value from 2V7 1o 33V

4.7,6.8 10uF@25v . .
22@16V,47 @6V, 100@ 3V

530p each.

875p each.

0.3in CC
0.3in CA
FND500 0.5in CC

" TIL220 10p

TIL221 16p
TIL223 16p
3p

130p
130p
100p

1

POLYESTER (Mullard C280 series)
0.015, 0.022, 0.033, 0.047, 0.1 .
.22

RADIAL LEAD ELECTROLYTICS

63V_047 10 2.2
22

_33

4.7
390p each. - 33
10

25V
100

Tz

470

47 o

7o
9o
7
9p

20p

10
47

880p each. 1000

76 College Road, Bromley, Kent

32p

Recommended for: Civil De-

DANGER from RADIATION pves “ain RADIATION DETEGTOR fomeciFie Foice, wospi
e
General Information: RSO B ) e Ve
: Protective cap iRy
Pocket dosimeters provide an accurate, reliable |
and immediate method of measuring the integrated
dose of radiation received by those exposed to Features: Markersleevs—-—h Tl Evetens

ionising radiation. The dose may be read at any time
and in any place, providing a source of light is
available.

Principle:

The dosimeter is an ionisation chamber type using
a quartz fibre electroscope as the indicating element..
A microscope is used to project the image of the
moving quartz fibre element on to a graticule scale.
The quantz fibre is mounted on a wire electrode, which
in tum is supported by a high quality insulator. When
the instrument is charged, positive charges distribute
themselves over the wire electrode and quartz fibre
causing the fibre 10 bend away from the electrode. The
fibre will take up a position depending on the amount
of charge on the system.

When the surrounding air in the ionisation
chamber is ionised negative 1ons will be attracted to
the positively charged electrode thereby reducing its
charge. The resulting fibre movement will be related
directly to the quantity of radiation producing the
ionisation. The fibre movement can thus be calibrated
directly in roentgen units and the rate of movement of
the fibre will be proportional to the roentgens received
per unit time.,

Construction:

The microscope, electroscope and ionisation
chamber are housed in an outer skin which may be of
brass or aluminium. At one end of the tubular case is
fixed a charging assembly. and at the other an
eye-piece window. These two assemblies are soldered
into the outer case to ensure a hermetic seal.

Each dosimeter is provided with protective end cap
transiucent window so that the cap need not be
removed for reading.

Dosimeters meet vibration. drop, salt spray,
humidity, water immersion and temperature tests.

@ BE PREPARED, EVERY HOME SHOULD HAVE ONE @

These units will read automatically
the amount of radiation in the air

This instrument is only a little larger
than a fountain pen

Clips on-to your top pocket

Weight less than 3 oz.

Contains three lenses

Fully charged, tested and guaran-
teed. Refurbished by us

British design and manufacture,
rugged construction

Manufacturer’s list price of similar
model is over £25

Buy now whilst stocks available.
Delivery by return post

H

|

Pocket chip —/‘ l

v
T

Microscope body ~—————————{lL

Griticule

Fieid lehs

LICaselube

“) ___1“___——- Dbjective lens

fonisation chamber

Capacitor

I

Protective cap I
(Captive)

ALL YOURS FOR
ONLY

£10.95

incl. post paid

0 / Quartz fibre
T "

Electrode

Charging bellows

—_—
\_*_'___Chavqmg pin

TWO

FREE
RE-CHARGE
VOUCHERS
WITH EVERY
DETECTOR

Manufacturer’s current list price simitar model is over £25

..

Phone (01) 723 1008/9

— 404 Edgware Road, London W2, England |.E.D.

DONDENE LTD.

Supplied complete with
Oata and Information on
radlation and detectors.

All vnits are checked and tested just VIEW
grior to despatch by flrst-class mail in THRU
proper protective packlng. LENS

Ll
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Worried about hard-to-get service
manuals, troubled by ultrasonic record
players? Your worries are over as
Clever Dick attempts to answer some
of your weird and wonderful questions.

OUR FIRST LETTER this month comes
from a Welsh Flasher. Mystified? Well
read on:

Dear Seedy,
A few questions:
1. Will the Flash Trigger project (July
issue) work on the external trigger socket
of the motor drive unit of my Nikon FE?
2. Could you design a Time-Lapse
photography project? The Nikon Inter-
valometer is rather prohibitive at £325.
3. How about a slide projector dissolve
unit?
4. Andatapesslide synchroniser to work
with the dissolve unit.
Thank you for reading/publishing this
letterand also for the excellent mag.
P.S. Thanks also for the Binder.
P K Roberts
New Quay, Wales

Seedy?? Well, it's original. Now, about
your Nikon, I've checked the office
Brownie only to discover it doesn’t have
a motor drive. We're not rich enough to
afford a Nikon so at a guess I'll have to
say no. The Flash Trigger was designed
to operate an electronic flash gun. |
assume you want the camera to wind on
after each exposure. This may or may
not involve mucking about with the
motor drive unit’s innards so unless you
want to take a chance on ruining it I’d
leave it well alone. If anyone else has
some thoughts on this matter we would
be pleased to hear from them.

Your idea for a time-lapse unit sounds
most interesting, it has been passed on
to the project department. The slide
projector dissolve unit is easy, how
about a large tub of very strong Sul-
phuric acid, no? OK that was just a little
joke (very little), that idea and your sug-
gestion for the synchroniser have all
been passed on. One last point, you
must be extremely rich to own a Nikon
s0 you can buy your own Binder, the
cheek of this man!

David Clark starts his letter in a much

more promising manner, a definite can-
didate for the Binder of the month.
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Dear Richard-The-Intellectual,

I am planning to build the Car Booster
and Equitone but as my cassette player
has a rather insensitive volume control |
am wondering if | could modify the
booster with a pot in series with R1, if so
what value would you suggest?

A quick point concerning the CB
monitor offer in the August issue, | seem
to remember that it was illegal to
monitor transmissions on 27 MHz, if this
is not the case how about a circuit for a
converter?

i David Carle
Strathaven

Your problem with the insensitive
volume control should disappear with
the Booster in circuit. You could put a

pot in series with R1 but | suspect that -

you won’t need to. The CB monitor is
technically illegal if if is used to monitor
illicit transmissions, listening to Police
broadcasts also comes under this
heading. If you use it to monitor Radio
Control or foreign CB you should be OK.
We have actually got a circuit fora CB
monitor but the parts alone would
come to more than £11.50!

Do you remember Adrian Hallas's letter
in the August CD? He wanted to know if
ultrasonics could be used to replace the
mechanical stylus on a record player.
We asked for comments, here’s one
from Paul Fletch.

Dear CD,

Concerning Adrian Hallas’s letter
aboutplaying records by ultrasonics, I’'m
sorry to put the damper on it but the
resolution of a system using normal
ultrasonic sound would be far too low,
for the following reasons:

Say 100kHz (and that’s rather high)
and the speed of sound around 300

metres per second.
Now:
velocity = frequency x wavelength.
o=
Sowavelengt 3000 3Imm

The resolution of a wave system (eg light
in an optical microscope) is always less

than the wavelength. So the smallest

distance that can be judged is larger than

3mm — which is far too large. A higher

resolution can only be obtained with im-
practically higher frequencies, sorry.

Paul Fletch

Watford

That sounds like fairly logical reasoning,
we have heard of ultrasonic micro-
scopes though the frequency is into the
megahertz and gigahertz region. it
looks as though the Ultrasonic Record
Player idea is doomed to failure.

As you can imagine we get hundreds of
letters each month, and many good
ones have to go unanswered. We'll
finish off with some abbreviated ver-
sions of the more urgent questions but
please try to keep your letters as short
and to the point as possible.

Where do you get those ‘chunky’ PP3
battery clips?

Steven Turner

Cwynedd

Any of the larger mail-order companies,
Watford, Maplin, Stevenson etc.

Where can | get a service handbook fora

Single Beam Oscilloscope Model MSB
100?

Jim McMahon

Manchester

Try Austrec Ltd, 76 Church Street,
Larkhall, Lanarkshire ML9 1EH. Send an
SAE for their list.

Where can | get a IR106 thyristor or
equivalent?

Robert Ewing

Coventry

The IRstands for International Rectifier
any 106 device will do, eg. C106 etc,
these are obtainable from any of the
mail order companies previously men-
tioned.

That's it again for another month,
thanks for your letters, see you in four
weeks. HE
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EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components 1n and out of letter number identified
nickel-silver contact holes. Start small and simply
snap-lock boards together to build a breadboard of
any size.

All EXP Breadboards have two bus-bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus-bars with the aid of an £XP
48.

EXP 325 £1.60 The ideal breadboard

for 1 chip circuits. Accepts 8, 14, 16 and
up to 22 pin ICs. Has 130 contact points
including two 10 point bus-bars.

EXP 350 £3.15 Specially designed
for working with up to 40 pin ICs
perfect for 3 & 14 pin ICs,

Has 270 contact points including
two 20 point bus-bars.

EXP 300 £5.75The i
most widely bought
bread-board in the UK
With 550 contact .
points, two 40 point
bus-bars, the EXP 300 will accept any size IC and up
to 6 x 14 pin DIPS.Use this breadboard with
Adventures in Microelectronics.

EXP 600 £6.30 Most
MICROPROCESSOR
projects in magazines
and educational books
are buit on the EXP 600.

EXP 650 £3.80 Has -6"'centre y
spacing so s perfect for
MICROPROCESSOR applications.

EXP 4B £2.30 Four
more bus-bars in
“’snap-on’’ unit

The above prices are exclusive of P&P and 15% VAT

THE CSC 24 HOUR SERVICE

THREE FOR FR
ROM C

Available from selected stockists

ELECTRONICS BY NUMBERS
No. 7 DIGITAL DICE

Roll the dice — the electronic way! The
digital dice gives you an instant score
randomly chosen from 1 to 6, every time
you press the button. No losing this ynder
the table!

No. 8 QUIZ MASTER

Piay your own ‘Sale of the Century’l Up to
four contestants pit their wits; the first one
1o get the answer lights up his ‘win’ light,
and stops anybody else from having a go.
No. 9 MOVING TARGET GAME
Test your reactions! A moving ‘line of light'
travels along from left to right, over and
over again. You've got to ‘fire’ at just the
right moment to score a hit. Fun for all the
family!

Want to get started on building exciting
projects, but don‘t know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
‘Electronics By Numbers’ leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier

”e

projects, a L.E.D. Bar Graph;
e iO' i‘l @ Z ZE(

]
)
E
2 3ldz 2

.[ "Q k) '¢='Q

Oispiay

-cm--m-
|U ¢¢_.,

You will need; One EXP 300 or EXP 350
breadboard, 15 silicon diodes,

6 resistors, 6 Light Emitting Diodes,

Just look at the diagram, Select R1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project’s
finished. All you have to do is follow the
large, clear. layouts on the ‘Electronics by
Numbers’ leaflets, and ANYBODY can build
a perfect working project.

Dusplay|
Ve

-vE

qber®
u
NNO&N

For full detailed instructions and layouts of
Projects, 7,8and 9, simply take the coupon
to your nearest CSC stockist, or send direct
to us, and vou will receive the latest
‘ELECTRONICS BY NUMBERS' leaflet.

If you missed projects, 1,2 and 3,0r 4,5
and 6, please tick the appropriate box in the
coupon.

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost,
Two easily assembled kits.

TTES GONTIMIATAL SPOMTNE CORPONATION

PB6 Kit, 630 contacts, four 5-way binding posts
accepts up to six 14-pin Dips.
PROTO-BOARD 6 KIT £9.20

Q

Proto- tioal 1 no. 100

PB 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy
base. Large capacity with Kit economy.

PROTO-BOARD 100 KIT £11.80

[ = = = = === T'SEASY WITH C.S.Cim= = == == - =m o
TO RECEIVE YOUR FREE COPY OF PROJECTS 7,8 and 9

J Just clip the coupon

Give us your name and full postal address (in block
capitais). Enclose cheque, postal order or credit card
number and expiry date, indicating in the appropriate
box{es) the breadboard(s) you requlre.

For immediate action i
The C.S.C. 24 hour, 5 day a week service.

Telephone 21682 and give us your Access,
American Express or Barclaycard number and your I
order will be in the post unmedlatley

TELEPHONE (0799) 21682 I [EXPERIMENTOR] 1 " | IC CAPACITY [UNITPRICEINC[ O | name. '
) ) BREADBOARDS| = 14PINDIP  |Pep & 15% VAT| req il e
With your Access, American Express, I l:sxpm T T £ 2.70 ADDRESS . -, I
Barclaycard number and your EXP 350 270 + 3 | £448
order will be in the post immediately l EXP 300 550 6 317/, e R I l
EXP 600 £8.39 S -
CONTINENTAL SPECIALTIES CORPORATION ' s I
EXP 880 270 0.6 pich £ 5.00 | enclose cheque/P,0. forf ... .......
| Dip’s Strip Debit my Barclaycard, Access,
' Bus Bar | I
Four 40 Point 3 American ExpresscardNo. ..........
EXP 48 TESl t3e0 | r g
I e T Sl 5 — Explrvdate“ I
PROTO-BOARDS If you missed project No's
C.S.C. (UK) LTD Dept. 14PP ' PBS | 630 .73 1,2,3,4,5,and6, tickbox. O I
Unit 1, Shire Hill Industrial Estate, PB100 760 | 10 £14.72 | For Free catalogue tick box a

C.S.C. (UK) Ltd. Dept. 14PP, Shire Hill Industrial Estate Unlt 1, Saffron Walden, Essex CB11 3AQ

Tel: Satfron Walden (0799) 21682 Telex: 817477
--—-—---——--ex---—--

Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682 Telex: 817477
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@ NOW OPEN
MONDAY-SATURDAY
9.30-5.30
ocessors, teletypes,

5 STOCKk nOow lest equipment, m:;:r&::"si "~ gen’s, motors,
Scoo P PRI NTE R Pl., RCHASE :::is‘::‘,er::‘ys',.g?:v’le‘:):::ﬁg:r:;:n:n‘s.‘ ;gruzec;:ﬁ::’i’a‘:’;zsands of
PROFESSIONAL EQUIPMENT AT HOBBYIST PRICES |ransistors, merosaitches, W0 0 0ot out vast ranoe.
SO LOW EVEN OUR COMPETITORS GASP!
7473 34p 4154 98p

other stock lines. Just a mere tracton ©
TELETYPE ASR33 ICL TERMIPRINTER \2 : urs —_
\

er|phera|

displayed below 100’s of bargains tor callers.
4LS74 32p

I/0 TERMINALS 300 BAUD TERMINALS pr; ol_Jo 4R 5 @ o

7486 34p 7415164  110p
¥ 10p 7420 17p 4LS86  35p 7166 120p
- 25p 74520 18p 7490 28p 74170 235p
N 15p 741520 19p 493 28p 172 445p
b 12p HAH21 20p 7495 65p 173 110p
£ 7402 12p 7425 30p 7496 60p 74174 85p
s > 74502 14p 7427 3Mp 7497 1750 7415174 105p
T z s - x 7ls02  15p M2 3% M07 32p 74175 80p
| i ¢ fg 5 7403 14p 17p 74109 50p 74180 92p
% g 74503 16p 4LS30 20p 745112 90p 74181 150p
- 7404 14p 2. 260 M4 dop LS8 gosg
: 74H04 164 741532 p 74116 195p

= - CAR £325 [ UA% faisoe  5p 7w 3Bp M8 70 191 85p
£235 * VA7 7405 18p  74LS38 35 121 28p M9 85p
_ ’ Made under licence from the world famous GE Co. 7406 32p 7440 17p 74122 41p 74L5193 95p
Fully fledged industry standard ASR33 data ter- The ICL Termiprinter is a small attractive unit with 7407 32p 74540 19p 74123 45p 74134 85p
minal. Many features including: ASCIt keyboard so many features it is impossible to list them in the 7408 17p 7441 65p L1233 60p 74197 75p
and printer for data /0, auto data detect circuitry, space available! Brief spec. as follows; RS232 74508 22p 7442 55p 74125 53p 74198 140p
RS232 serial interface, 110 baud, 8 bit paper tape serial interface, switchable baud rates 110, 150, 7410 15p 7447 45p 74128 72p 74LS266 95
punch and ready for off line data preparation and 300, {30 cps), upper and lower case correspond- 74H10 17p 7450 17p 74132 68p 74283 155p
ridiculously cheap and reliable data storage. Sup- | ence type face, standard paper, almost silent run 74LS10 19p 74LS51 22p 74148 103p 74284 400p
plied in good condition and in working order. ning, form feed, electronic tab settings, suited for 74511 38p 454 17p 74150 98p 74285 400p
Options: Floor stand £12.50 + VAT word processor applications plus many more N 7413 30p LS54 23p 74151 60p 74298 180p
Sound proof enclosure £25.00 + VAT features. Supplied in good condition and in work- Nl 7414 50p 7470 33p L5151 100p 74366 95p
ing order. Limited quantity. 7416 27p 7472 28p 74153 65p 74393 195p

THE CHIPS ARE DOWN FFERS T o T =

* RAMAND EPROM STAR OFFERS * SUPERVALUE P.C.B. SPECIAL

2716 Single 5v rail EPROMS .
MOSTEK, INTEL, NEC, MOTOROLA 5916 Thice rall EPROMS

|
I.C. PRICES SLASHED! ‘21708 EPROMS B pin D.I.L. sockets. Original cost over £90,
116 16k x 1200 n s RAMS 8for.. our price only £4 .95 + pp 65p

32K x 8 DYNAMIC/STATIC RAM CARDS i

A masterpiece of electronic engineering and our own advantageous pOWER SUPPLY UN'TS
buying enables us to bring you a complete memory system at a give- L .
away price. Originally made for a large processor the RAM card has | Building a SVS‘BI"‘? Then your P.S.U. require-
W = HOE many features, including on board réfresh, internal parity generation | Ments stop here! Removed from brand new fire

A A : and checking. Standard TTL inputs/outputs, +5, +12, —15y | damaged front end processors originally costing
RIEE G Srelils Rk | (LD supply rails and its effective STATIC capability make it useable with | several thousands of pounds each, these sup-
8253C ProgrammableInterval Timer  £B.96 o0 "cpyys. A fast cycle time of approximately 400ns make this a | Plies feature 1980’s technology including
8255A  Programmable Peripheral Interface  £9.95 2 lv £90.00 + £3p & p. Supplied complete with circuits switching regulators. Fully smoothed and regu-
8259A-8 Programmable Interrupt Control  £4.75 snip atonly £30. PSP = lated continuous outputs of: +5v @ 15 amps,

Another great buy. Board contents
include 62 Digital |.C.’s all located in 14

A massive purchase of brand new
state of the art” data processing
equipment enables us to offer the
following chips at never, and we mean
never to be repeated prices.

8755A 2Kx8 Eprom 16 1/0 Llnes £34.50 +12v @ 3 amps, and —12v @ 3 amps all on a
ACAI £3.75 . S.CR's P.C.B/heatsink measuring only 12" x7.5" x 2.5",
MPCC Comms. Controller £24.00 pi 1) SRy S T 2 Gerf3 o LY Supplied complete with circuit, transformer and
Static 650ns Rams 8 for £5.25 £ APER ZN5061 60y 8U0ma TO18 27p each 4 for £1.00 B e
266x8 Eprom £3.75 € 2MA44 1 50v 8 amps T0220 48p each 10 for £400 | €SIy removed smoke marks e LL-aUical

All1.C.'s and Transistors by  C10601 400v 5 amps TD202 55 each 10 lor £5.00

P 256x4 Static Ram 450ns £4.950 el known manufacturers and fully TRIACS
And Remember A" Cmp Prices /nclude VAT guaranteed. No fall outs. Comprehensive  G.E. 12 amp 600v T0220AB 95p each 10 lor £8 75 KEYBOAR Ds
data oni.C.’s 15p per type. A.EL 10 amp 400v ready mounted on 2} x 2§

2N4351 N channel MOS FET heatsink £1.00 each 4 for £3.75
All sbove 1.Cs are brand new or removed flom new unused socketed P g
¢ 2N4352 P channel MOS FET LOW PROFILE I.C. SOCKETS
e Embensiial oo iz e T T L. 8 D11, 10p each 12 for £100 * LOW PRICE CHASSIS % d
HIGH VOLTAGE NPN POWER 14 D.1.L. 14p each 8 for £1.00 T .
Al full spec. and guaramem SWITCHING transistors BVcbo 600v 1601t Gold Plaled mil. grade 22p each 6 for £1 ..
BVceo 500v BVebo 15v 1c 5 amps 22018 27p each § for £100 n
SEMICONDUCTOR Zc1|2_5 wa"sHFEﬁ%\spEfl!ZG-éimh; 2401t 35p each 3 lor £100 .
Y A ideal invertors, etc. .60 eac 40 D.I.L 60p each 2 for £1.00
GRAB BAGS 4 for £5.40. OTHER GODODIES i 9
N 5 r - BF258 NPN 250v @ 200ma 45p each  IN3055 IR.C.A} 65p each i
Amazing value mixed semiconductors, include 3tor£1.08. INES43 RF. output 40 volts, 1 wart up to 1000MHZ ’
wransistors, digital, linear {.C.’s, triacs, diodes, bridge i.R. BSBO1 2.5 amp 100v bridge rec T.0.5 55 each P for £5.00
recs. etc. etc. All devices guaranteed brand new, full P.C. mount fong leads 35p each 4 for INA304 WNI20F E T ransistor 31p each 3or £100 | A special bulk purchase enables us to affer the above keyboard af a
spec. with manufacturers markings, tully quaranteed. £1.08. LM3ISON/SL6051 14 D.EL 2 watt AF amp BOp lowest ever price. 49 coded keys encoded into a direct TTL comoatible
50 + BAG£2.95 100 + BAGS£5.15 {N4998 4 amp 100v P.C. mount diodes each 8 for £6.00 1 bit output. Fealures such as delayed strabe. 5 volt 0 C single rail
iong leads 14p each 10 for €1.10 CA3028B DC 120 MHZ difterential cascode amp operation and rollover protection make this an absolute musi for the
LM309K +5v 1.2 amp reguiator £1.10 £1.00 each 3 tor £250 MPU consiructor! Supplied complete with connection diagram and edge
M N each 6 for £5.35. CA3011 20 MHZ wideband amp T099 case 65p connector, at a secondhand  *
AGFAC10 computergradecassenescom-  gach 2 for £1.00 oo Bae'ty test” .00 + P.P.£1.60
Keep your equipment Cool and Resable with our tested ex equpment lfl  pletewithlibrary cases68peach, 10for£5.50  TaS3114 QUAL MOS 128 bit siatic shitt reg OC price ot only

Muttin Fans™ aimost silent running and eastly mounted. Available n IN4004 SD4 1 amp 400v diodes 7p 2.5 MHZ £1 50 each & tor £4 25

two voltages. 110 V.A.C. £5.05 + pp 65p OR 240v AC.£6.15 + pp | each 18 for £1.00. SUPER CASED VERSION Same as above spec but housed in attractive
65p DIMENSIONS 43" x43" x 1} 1.R. 12 amp BRIDGE RECS. 400 volt  GEA24 rero voliage switch, triac SCR relay drver two tone moulded, free standing case Unit alsa includes :n atl TTL parallel
£1.25 each. 105 can £110 each 7 tor £6.50 10 serial convertor {no detads) ete.

ELECTRONIC 0 AT A ALLINGTONISCOOP LM384 5 Wart audio L.C.5 £150 each 10 for £11.00
COMPONENTS 66 2NG385 NPN suvvlmv:f ‘g':x‘svsl'[]l lPI?Seacn FP03725 4 NPN 50v 500ma ransistars in 14 £275° +P.P.£1.85
& EQUIPMENT 0 MLI4030 NPN 60y 150w 16 amps T03 €225 each - L pack 70p each 2 for £100
DISCOUNT
" BARGAINS GALORE!

Due to our massive bulk purchasing programme
which enables us to bring you the best possible In our walk round Warehouse
bargains, we have thousands of |.C.'s, Transistors, NOW open Monday to Saturday 9.30-5.30
Relays, Cap's., P.C.B.’s, Sub-assemblies, Switches,
etc. etc. surplus to our requirements. Because we oo i d °
don’t have sufficient stocks of any one item to ® - e o
include in our ads., we are packing all these items © L]
into the "BARGAIN PARCEL OF A LIFETIME" . COO o]e]e)

TOROIDAL TRANSFORMERS

PR 0v pir sec 15015 @ 2 amps dimensions 3" 1 2] £4.95-p.p. 9%p
TM™ 240w 110v pri sec 150 15 BvA dimensions 2§ = 1” £1.95.p.p. 30p.
All voliages messured off load.

.
° Plugs, Sockets & Connectors Cannon ‘D’ Range
°
.
.

Thousands of components at giveaway prices! 3 - . : Ways Plu Socket
Guaranteed to be worth at least 3 times what you coe ese PP 9 £1.0 £1.26
pay plus we always include something from our ads. £1.17 £2.01

for unbeatable value!l Sold by weight
2.5kIs £ 4.75+pp£1.25 Skis £ 6.75+pp £1.8
10kls £11.75+pp £2.25 20 kis £19.99+pp £4.75

LEC TROUNICS

Dpt. H.E. 6466 Metfort Rd., Thomton Heath, Surrey. mA 1L ORDER

‘25 way ex-equip. plug or socket £1.25

Telephone 01-689 7702 or 01-689 6800 INFORMATION Edge Congestops fgoidiolatedimesee
S U G A RT SA8 00 * Unless otherwise stated ail prices inclusive of VAT. Cash with order. Minimum . 45 way ¥
* H order value £2.00. Prices and Postage quoted for UK only. Where post and 3 56 way

v a g ! HAoke A
Fl Disk Drives packing notindicated please add 40p per order. Bona Fide account orders 5 36 way .
8 OBRYASL minimum £10.00. Export and trade enquiries welcome. Orders despatched LI o Gl o 6HS

as new £225.00 + VAT same day where possible. Access and Barclaycard Visa welcome. 1000 s of other connectors ex stock




Top of all systems
tested by independen, .
national authority

f 7

C300/ES200

high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but it is now available in quahty kit form to fit all
vehicles with coil ignition up to 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection): electromic vanabie dwell
circuit (maximises spark energy at all speeds): pulse processor
{overcomes contact breaker problems). Coil governor (protects coil).
tong burn output. Negative earth only. Compatible with all rev. counters.

€300. Init'sready buiit form (C3000) it came top of all systems tested
by anindependent nationat authority July " 79. A high energy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, puise processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. {Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note: Velucles with Smiths/
Jaeger rev. counters code RVt on dial will require adaptor type TCl)

What's in the kits. Surefire’s own precision anodised aluminium
extruded case. P.C. mounted security changeover swrtch, static
timing ight. Speciat selection Motoroia semi-conductors. Capacitors,
resistors etc. selected after 5 years experience. Glass fibre peb, soider,
complete down to last washer.

Fully illustrated comprehensive instructions
and full technical back up servica.

o i e g - T
Suretron Systems (UK) Ltd, A Dept. HE?
Bayer Buildings, Lower Bristol Road, Bath, BA2 3EF. Tel: Bath (0225)
332317

Name

Address
‘Phane order with Access Barclaycard Quantity
VAT amdP & P inc required
™ x| /enclose
ES200: Neg == | {1396 f'r1£| chy PO's
C300: Pos & | £I285 | £15.95
C300: Neg = |£195 | £15.95 Chy No
| Tacho Adapt. TCY | | £390 |
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First the EuroBreadBoard
Now the EuroSolderBoard

Indispensible \7
for the professional \

for the beginner

Design on a EuroBreadBoard — Instal on a EuroSolderBoard

First the EuroBreadBoard

Will accept 0.3 and 0.6 pitch DIL IC's, Capacitors, Resistors,
LED'’s, Transistors and components with up to .85mm dia leads.

500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter-connection lengths.

All rows and columns numbered or lettered for exact location
indexing (ideal for educational projects)

Long tife, low resistance (< 10m ohms) nickel silver contacts

£6.20 each or £11,70 for 2

Now the EuroSolderBoard

New 100mm square, 1.6mm thick printed circuit board with pre-
tinned tracks identically laid out, numbered and lettered to Euro-
BreadBoard pattern.

Four 2.5mm dia fixing holes.

£2.00 for set of three ESB's

And don’t forget the EuroSolderSucker

Ideal for tidying up messy solder joints or freeing multi-pin IC’s, this
195mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only

£7.25 including VAT & PP @;—a—l ' i
Snip out and post to David Geofuge Sales,

Unit 7, Higgs Industrial Estate, 2 Herne Hill Road, London SE24 OAU

David George Sales, HE10

Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 0AU.

Please send me:—

1 EuroBreadBoard @£ 6.20 @)
or 2 EuroBreadBoards @£11.70 @) Please
or 3 EuroSolderBoards @f 2.00 @) Tick
or 1 EuroSolderSucker ef 725 O

All prices are applicable from Jan. 1st 1980 and include VAT
and PP but add 15% for overseas orders.

Company. . . . . ... e
Address. . . . . ... ...

Tel:NoM RSl A, . . . .., I . .. T . 9
Please make cheques/P.O. payable to David George Sales
and allow 10 days for cheque clearance and order processing
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Nobell
Doorbell

HE

Ring in the changes with this revolutionary design that faithfully reproduces the noise of

those old time door knockers.

GLANCE THROUGH THE newspapers
and it seems that almost every day
another field of human activity has
been taken over by the relentless march
of the microprocessor. It’'s obvious that
there’s no limit to man’s ingenuity for
computerising anything and everything,
no matter how trivial. Not even the
humble doorbell has escaped, and you
can now have the arrival of a visitor
brought to your attention with a blast
of almost any popular tune you fancy.

Knock Knock ...

Although we at HE don't exactly disap-
prove of this electronic takeover bid (it
keeps us employed), we feel a bit
nostalgic for the good old days when
you made your presence known to a
householder by banging away on a
huge brass knocker. So we've combin-
ed the past and the present in the form
of the HE Nobell, an electronic
doorknocker. The Nobell’s a prize-
winning design that won't leave you in
peace (OK, don't turn over the page, we
promise not to do it again).

The audio generator is built around
a single transistor oscillator. When it
receives a trigger pulse it produces a
‘boing’ noise which can be tailored to
resemble a knocking sound. Other
sounds are possible as detailed in the
setting-up procedure below. The sound
is amplified by a standard LM380 audio
power amp IC, a chip which should be
familiar to regular readers of HE.

The rest of the circuit is there to
provide a set of five triggering pulses

Hobby Electronics, October 1980

for the audio generator from the single
pulse caused by pressing the push
switch on the front door. This is done
by a tone burst generator, a fairly stan-
dard electronic circuit. Two 555-type
timer/oscillators are connected
together, one wired as a monostable
(i.e. it produces only one output pulse
of fixed length) and the other as an
astable (it produces pulses as long as it
is turned on). The push switch turns on
the monostable which then turns on
the astable. This results in a burst of
pulses at the output. Normally the fre-
quency of the tone is in the audio
range and it is used for testing
amplifiers and loudspeakers. In this
project we use a very low frequency to
generate our set of knocks.
Power can be obtained from any

AC or DC supply inthe6Vto12 V
.range. If a DC supply is used it may be
connected either way round because
of the steering action of the bridge rec-
tifier D3 — D6.

Construction

Construction of this project is
straightforward, especially if you use
our printed circuit board. Make the
usual careful checks to ensure that the
ICs, electrolytic capacitors and the tran-
sistor are soldered in the right way
round. How you case the project is
largely up to you. As the photographs
and overlay show, we mounted the
PCB and loudspeaker in a verobox and
connected the input leads to a
miniature jack socket. The wires from
the push switch were terminated in a

matching jack plug. Connect up the
power and you're ready to set up the
circuit. If you are using this project to
replace your existing doorbell then you
can make use of the existing bell
transformer and push switch.

Setting Up and Customising

RV1 is adjusted to set the correct
operating point for the Q1 oscillator,
and should be turned until oscillations
occur only when a trigger pulse is
received. However,.the exact position’
depends on your own personal taste.
The sound can be varied from a short,
sharp tick, through a sound resembling
a knock, to an extremely good imper-
sonation of.a bongo drum.

Further alterations can be made by
changing component values. As
already mentioned, the number of
knocks depends on the time period of
the monostable and the frequency of
the astable. In our circuit, these are set
at half a second and ten Hertzrespec-
tively, so there will be five knocks. The
monostable period is set by R3 and C2
and increasing either of them lengthens
the time of operation. The astable fre-
quency is set by R5, R6 and C5 and if
one or more of them is decreased the
’knocks’ will come faster.

If you decide to use the bongo
sound, then you can vary the pitch by
altering the values of C7, C8 and C9 in
the twin-T filter. The same approximate
ratios between the capacitors should
be maintained — for example if you
halve their values (to 4n7, 4n7 and 10n)
then the pitch of the bongos will be
doubled. <7
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internal view of the Nobell, note position of the speaker.

When the push switch on the door is pressed,
the brief pulse that is generated must be stretch-
ed out to operate the rest of the circuit. This is
done by one half of IC1, a dual 555-type
timer/oscillator. This half (pins 1-6) is connected
as a monostable multivibrator i.e. a pulse of fix-
ed length appears at the output (pin 5) whenever
a trigger pulse from the push switch is received
at the input (pin 6). The length of the output
pulse is determined by the values of C2 and R3.
The other half of 1C1 (pins 8-13) is wired as an
astable multivibrator, or oscillator. It produces
a square wave at pin 9 whenever the output

ik

‘pulse from the monostable forces pin 10(enable
input) high. The frequency of the square wave is
determined by the values of R5, R6 and C5. The

_ square wave passes to the sound generator via
CéandD2.

The sound generator circuitry is a ‘twin-T’
type sine-wave oscillator. Q1 is an amplifier
with a twin-T filter in its feedback loop (R9, R10
and C9 form one ‘T’ and €7, C8 and RV1 form
the other). if the loop gain of this circuit is
greater than one, oscillation occurs at the reso-
nant frequency of the filter. RV1 is adjusted so
that Q1 is just on the verge of oscillation — a

rR=ESISTORS (all AW, 5%)

R1,2 8k2

R3 2M7

R4 10k

R5,6 680k

R7,11 15k

R8 .22k

R9,10 47k

R12 2R7

POTENTIOMETERS

RV1 100k linear horizontal miniature
preset

CAPACITORS

1,78 10n polyester

C2 220n polyester

C3,4,5,10,

11,12 100n polyester

C6,9 22n polyester

‘c13 47u 25V PCB-mounting

electrolytic

C14 1000u 25V PCB-mounting
electrolytic

C15 100u 25V axial electrolytic

SEMICONDUCTORS

IC1 556

ic2 LM380

D1,2 1N4148

D3-6 1N4001

Q1 BC109

MISCELLANEOUS

Parts List

PCB, push switch, loudspeaker (=8 ohms),
Verocase.

How it Works

pulse via D2 will force the oscillations to start
but they quickly die away. This makes a ‘bong’
type of sound.

The signal is amplified by audio amplifier
1C2, and LM 380, and fed to the loudspeaker.

The power supply is not at all critical. An AC
supply rectified by diodes D3 — D6 and these
same diodes mean that a DC supply can be con-
nected either way round. The supply is smooth-
ed by capacitor C14 and additional decoupling
of the supply to IC2 is provided by C12 and C13.

D4

/3
™7

D3
06

RS /11 E
680k 15K 2

R s 14
Bk2 J 13

11T

A6
880k L

Tewo
100n.

R2
8k2

olly
s

AL
gll
—

+0q 1004 NOTE:
> ’- 1C1 15556
IC2 1S LM380

L i

D1,2 ARE 1Na148
D3 -8 ARE 1N40O1
Q115 BC109

¢y
(e 3 7 (3 .m 1
3 c2
PUSH
! SWITCH 220n
‘c‘.
100n

5
ca
T;k Tw" -‘-‘w“

Figure 1. Circuit diagram of the HE Nobell
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Nobell Doorbell

JACK PLUG

JACK
SOCKET

BELL PUSH

Figure 2. Component overlay and wiring diagram.

FROM BELL
TRANSFORMER

TO 8RO
LOUDSPEAKER

Buylines__

No problems are foreseen in obtaining any of
the specified components at your necghbour-
hood electronic supermarket. An approxima-
tion of the cost of components (with the usual
exception of case and PCB) comes to £7.50.

HE

PRECISION PETITE

MINIATURE DRILLS AND ACCESSORIES
for all your modelling needs

A choice of three power
drills that fit snugly in the
hand, so light they enable
you to carry out the most
intricate tasks — drilling,
shaping, cutting, polishing,
etc., in the minimum of
time.

There are two types of drill
stand, plus all the necessary
accessories in a range that
fills every need.

Send 9" x 4'' S.A.E. for full
details.

S2

=SEN

See them on STAND No. 87,
MODEL ENGINEER EXHIBITION,
Wembley, Jan. 1 to 10, 1981.

Sole UK Distributors PRECISION PETITE LTD.. Dept. H.E.
119a HIGH ST. TEDDINGTON, MDX.Tel: 01-977 0878
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* POWERFET AMPLIFIERS *

FA 120
120w into 8Q

Conservatively rated, high quality
designs with substantial

BOW into 8.

CA140E
MC3401
TLOB1
TLO82

heatsink/ mounting bracket. THD<0.008%. THD <0.005%.
S/N 120d8B. S/N 120dB.
I . ) Kit £11.96. Kit £19.85. ]
N B Built £13.98. Built £21.85.

. POWERFETS
80512 (80v, 1A, Pchan.) 85p
1BDB22 (60v. 1%4A. Nchan.) 80p
VNG TAF (60v, 2A, Nchan.) 780
25349 (140v, 100w, Pchan.)  340p
25K134 (140v, 100w, Nchen.) 340p

HI-FI ON TWO CHiPS
HA12017 (Preamp 0.001% distor-
hon B3dB S/N in phono application)

NA1170 {Poweramp 20 watts in
80). 0.02% distortion (typ) 195p
Both withalig and circuits

-MER

SCOPE TRACE DOUBLER P.C.B.
Built CW shift, chan. select. cho-
prate controls and instructions. use-
ful display from DC to 10MHz. Runs
from 9V battery £9.98

CAR AMP L.C. HA1388 Brudge amp
delivers 18w 198y,

Hestsink for sbove 40p.

VCA High guality design oﬂers at-
tenuation from 0dB to -30dB. S/N
90dB. THD 0.01%, BW DC to
100KHz. Complete components set
and circuit £2.50

ers to 148

PARNDON ELECTRONICS LTD.

44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700 {Dept. No. 22)

RESISTORS: i/4 Watt Carbon Film E24 range & 5% tolerance. High quality resistors

made under strictly controlled conditions by automafic machines. Bandoliered

and colour coded

£1.00 per hundred mixed (Min 10 per value)

£8:50 per thousand mixed. (Min 50 per value) ﬁ/
Special stock pack. 60 values. 10 off each cs-zg,/

DIODES:

IN4148  3p each. Min order quantity -

£1.60 per hundred

15 iterns

programming problems.

DIL SWITCHES: Goid plated contact in fully sealed base — solve those @
4 Way 86p each. 6 Way £1.00 each. 8 Way £1:20 each 3

DIL SOCKETS: High quality. low profile sockets.

8pin- 10p. 14 pin- 13p. 16pin - 15p. 18 pin - 19p. 20 pin - 25p.
22 pin -.29p. 24 pin -~ 35p. 28 pin - 39p. 40 pin - 57p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
\ MIN. ORDER - UK. £1-00. OVERSEAS £5 - CASH WITH ORDER PLEASE

)
-




CASPTRONICS

IMPORTER AND DISTRIBUTOR
OF MURA PRODUCTS FOR
U.K & IRELAND

CBS-44

The MP-100/101 Is packed with outstanding
features that include B An effective range
of 900 feet B A remote that operates up to
12 hours on its built-in rechargcable nicad
battery @ 2 or 3 party intercom and paging
capabilities @ Telephone privacy contro! I
Automatic line release if MURAPHONE is
left ‘off hook.”

A MURAPHONE MP-100/101 System
conslsts of {1) The MP-100. A rechargabie
bartery powered portable unit which
operates up 10 12 hours on a single charge.
This portable phone is rugged. ilghtweight
{only 10 oz) and compact. 1t can be clipped
onto your belt or slipped irio a pocket

MP-100/101

{2) The MP-101. An AC powercd basc
station. The base unit Is easily attached (do
it yourseif) to the phone system through
standard phone jacks. The standard tele-
phone instrument may be connected to the
phone system through the MURAPHONE
base station. In addition to the intcrcom
control. the base station has a line refease
button which can be used 1o disconnect the
portable unlt to assure telephone privacy.
(3) A battery recharging cord and &
complete, easy-to-follow owner's manual.

The system is handsomely finished in
cocoa brown and wood grain with brushcd
aluminum accents. Packaged tn an eye-
catching. self-display carton.

ends on conditions
D i

MP-300/301

HERE IT IS! THE BEST SELLING. BEST
VALUE CORDLESS TELEPHONE SYSTEM
IN AMERICA.

=

This deluxe sysiem tat 8 very affordable
price] permits the used (o both receive
phonc calls and vnginatc phone calls from
anywhere within lts 900 fi range.

The MP-300 301°s stylish beige and
woud grain finish and outstanding features
are sure to capturc the attention of the
rapidly expanding cordicss phonc markel
that MURAPHONE has been so imstry-
mental increatine.

MP-300/301 individual features and
controls include: The MP-300 Remote
Unit B Opcrates 12-15 hours on s recharge-
able nicad battery B Slide type volume
control @ A great convenicnce is the
automatic ‘last number recall” memory. By
simply pressing a button the MP-300
automatically redials the  Jast number

£99.95

dialed @ The remlite wcighs 14 07 and
easily shps 1nto 3 picket or clips onto belt.
The MP.30) Base Station B Incorporates 2 3
LED display (ycllow ., red. green) to indicate
*Charging.” "Powee’ and “In Usc” modes B
Built-in remote charger B A “Line Release”
bution to awsure tclephone pnvacy and an
“Intercom’ button for paging the remote
unlt.

The system is smarthy styled to comple-
ment any home or office decor. Aftaches to
the phone lincs and AC powcr.

Owner's Manual that completely and
clearly describes installation and operating
procedures,

B MURAPHONE MP- 100
REMOTE & RECHARGER
An extra  MP.100 remote
enables the ow ner of any MURA-
PHONE System to have available
at all times a fully charged
remole. No more down time
waiting for a remote o charge.
The sysiem is now operational
| 24 hours aday,
Completely compatible with all
MURAPHONE Sy stems. though
4 it cannot be used to dlal out over
the MP-301 full function base
unit.
Indw1dually
recharger
90 days simited warranty.

£25

packaged with

MURAPHONE MP-300
REMOTE & RECHARGER
Compatible with. any MURA-
PHONE System. the MP-300
1 remote permits around-the<lock
“ operation in the system because
a fully charged remote is always
avalisble. The addition of an
MP-300 remote to an MP-100
101 sysiem wall not upgrade that
sysiem by giving it a ‘call out”
capability. Dial capability re-
res both the MP-300 remote
and the MP-301 base.
Individually packaged sith
‘ recharger. owner’s manual and
90 day limited w arranty.

The MP-300 301 system is compatible

with either rotary dial or 1ouch button

telephonc systems
Beautifully packaged.

£45

The two functions
most critical for tuning
and checking CB an.
tennas arc combined in
this one-low cost unit.

The CBM-10
measures Standing
Wave Ratio (SWR) and
Field Strength (FS) on
an easy-to-read meter
with D"arsonval precision
movement. The CBM-10
is provided with its own
antenna  for relative
field strength measure-
ment.

The unit can be leh in a coax line
permanently with no appreciabie signal loss,
comes with detailed instructions for use. and
is covered by Mura’s 3-month Ilimited
warranty.
spsanunons—swn Scaler 11113
VYSWR * FS Scale: 0-5 relative scale
¢ Frequency Range: 3.5-150 MHz * Ilm-
dance: 52 Ohms ¢ Antenns: 5-section
telescople ¢ Dimensione: $782% 124",

The versatile CBM-20  measures
transceives RF outpul power on two scales,
as well as measuring SWR and relative field
sirength,

The unit is equipped with a telescopic
antenna for field strength measurement and
can be left permanently In coax line with
negligible signal loss.

A highly useful feature of the CBM-201s &
switchable impedance setting for testing
twin antennas.

The CBM-20 is provided with 2-foot

!Dlmemlonl: 5"12% 12,

Incorporating all the features of the CBT-8
and CBT.15. the CBT.25. in addition, offers
an RF power scale for measuring transciever
output power,

The RF power scale enables the uset to
achteve the lowest - possible SWR while
maintaining optimal transciever output.
atures of the CBT-25 include &
meter scale for each night-time
g. and a 2-foot connecting cable

pre-wired to tne unil.

SPECI}‘ICAT'IONS impedance Maiching
Ranges 25-140 Ohma » SWR Scale: 111-3:1
VSWR » Power Scale: 0-10, 0-100 Watts

_

cable pr attached.
complete instructions, and Mura‘s 3-month
limited warranty.

SPECIFICATIONS—SWR Scale: 1:1—3:i1
VSWR ¢ Power Scales: 0--10; 0—100 Watts
* FS Scale) 1—10 relative scale ¢ Frequency
Range: 1.5—85 MHz © Impedances: 82, 7§
Obms ¢ Antenns: 2.section telescopic
* Dimenslonas 6782% "2 .

CBM-30 Twin-Scale Meter

This meter Is provided with separate
power and SWR scales, allowing for
simultancous monitoring of SWR and RF
output power functions.

The wide, easy-to-read scales are
matched with a precision-bullt D*arsonval
movement for accurate readings of both
functions.

The CBM-30 is provided with a 2-foot
connecting ¢able permanently attached for
easy installation. The unit comes with a
detalled instruction booklet.

J-month limjted warranty.

SPECIFICATIONS —SWR Scaler 1:1—10:1
YSWR+5% ¢ Power Scale: 0—100 Wartts
+20% * Frequency Range: 3.5—85 MHr ¢
Impedances 52 Ohms ¢ Dimenslons:
6"x3"x2".

car1s
SWA Antenna Impedance Mat cher

Ease of operation, convenience and
accuracy distinguish the CBT-15. an
antenna impedance matcher with a built-in
SWR meter.

Since the SWR meier is an integral pant
of the unit. everything necessary for precise
tuning of the antenna system is in one
compact cabinet.

Like the CBT-8, the CBT-15 incorporates &
wlde impedance-matching range, facifita.
ting accurate adjustment under all
conditions and for all channels. For night-
time use, the SWR meter scale 15 backlit
—a Mura innovation, A 2-foot connecting
cable is prewired (o the unit.

SPECIFICATIONS: Impedance Matching
Rangei 25-140 Ohmnm ¢ SWR scale: 111-1:3
VSWR ¢ Dimenaions: 5*a2%"32%".

This deluze unit feature separate scales for
simultaneous measurement of SWR and RF
power. Used in conjunction with the antenna

tuning controls, the twin meters allow a
greater degree of funing precision. A new
featute of this model 1s a % Voice Modu-
lation Scale. This scale is located on the
SWR meter face.

Like CBT-15 and CBT-25. this model is
equipped with backlit meter scales a 2-foot
coasial connector. An additional feature of
the CBT.35 Is a spectal mounting bracket
supplied with the unit for easy attachment
above or beneath the transceiver.
SPECIFICATIONS: [mpedance Matching
Range: 25.140 Ohms * SWR Scale 3 11).3:1
YSWR ¢ Power Scale: 0-10, 0-100 Wasts

® Dimensions: 6% 22 "x2% ",

FIGURE !

lnpot algnal before amp-
oote v

J |
‘ I l CBY-25
SWR Power Bntenna tmpedante Matcher
CBM-20 3-Function Meter —
CBM-10 — i
l Dual-Function CB Meter ] PRX-100 Variable Gain

Power Microphone

Whi oot PRM — Unlike test instruments that
generate the clean audio signals known as sine
waves, the human voice. when transformed by a

and sharp peaks.

FIGURE 2 same signal after PEM

proceesing.

Amplificd PRM-processed
stgnal. with morv of signal
at higher cnergy levels.

cartndge into electrical energy.
produces a signal that is asymmetical — that is,
» signal with sharp excursions (peaks) is only
one direction. This type of signal preveots
uniform amplification, since the peaks will
exceed the clipping point (causing sudio dis.
tortion) while the less-modulated areas of the
signal are just reaching audible levels. Ordinary
CB microphones do nothing to correct this signal
Imbalance.
With PRM — Murs e
problem by developing 8
redistribute the peak portions of the signal to
less modulated aress, This peak-redistribution
modulation (PRM) effect is made possible by
delaying peak components for minute amounts
of time before being passed oo to the mphﬁﬂ
stage of the This process eff
crestes symmetry in !he ll‘nll and lessens the
average energy levels of the peaks. The evenly
distributed input signal can now be amplified to
manimum (preclipping) level with g significantly
grenﬂ pomnn of the signal at close to total
Result: 2 increase in
modulsted power — more than twice the talk
powers of conventional equipment, with far less
distorhon (since chpping is pot requwed to
produce high overall modulation).
The final — Six of the finest CB mikes
ever made. Iocluding three old favourites and
three brand new additicas to the line,

SPECIAL OFFER ON HI-GAIN

ANTENNAS AM/FM/ CB WITH

SPUITTER BOX DISGUISE ...

570 TRUNK Ok ROOF MOUNT

All prices tactude VAT.

Post and Pucking phones and antonnes £1.5¢
meters and speshors €1 .
al} other Homa

CBC-24

Required to connect CB transceivers to
test equipment.

This 24-Inch coaxial cable is fitted with
standard PL-259 connectors.

L] -
All prices aclude VAT.

CASPTRONICS

CATHEDRAL ROAD,
ARMAGH,
NORTHERN IRELAND,
TEL: 0861 523914.

Trade and retail enquiries welosmss.
Selocted itoms avaflable from Motor and

Phones and WMS 49 set Uconsabile in UK.
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Now that the Open Channel Green Paper has finally
appeared we have a chance to air our views. Rick
Maybury reports on the latest happenings on the

CB scene.

TWO OUT OF THREE, that’s our rating. The Government
Green Paper published on the 5th of August made in-
teresting reading. We wholeheartedly agree with the sug-
gestion that 40 channels would be needed. Even the in-
ference that 25 watts would be the optimum power level
sounds reasonable, it was the choice of frequency that
spoilt an otherwise interesting document.

Looking at it rationally 928 MHz is a strange figure,
how on earth did they decide upon it? (We reckon it was
scientifically chosen with a sharp pin and a shakey hand). In
setting out their arguments the Government have made
two serious errors of judgement. The first is the mood of
current CBers. When asked what would the Government
do about the thousands of illegal operators Timothy Raison
MP replied ‘'Well, they’ll just have to stop doing it ... Op-
timism in Government employees must be at an all time
high. Not one single Breaker is going to dump his rig in his
dustbin and wait for the glorious day when he can spend an
unspecified amount of money on equipment that might or
might not work as well as cheap and readily available gear
will.

Their second mistake is the choice of 928MHz, over
and over again tests have proved that high frequencies are
not suitable for short range urban communication, even
less so foropen country where a leaf on a tree is an effective
barrier to any RF signal above 700 MHz.

Do Something About It

As soon as the document was published we had dozens of
phone calls from people complaining that 928 MHz was no
good and asking what we were going to do about it. The
simple answer is we can’t do much, but you can. The Green
Paper is meant to promote discussion and comment, infact
it invites it. Every single one of you has the opportunity to

Hobby Electronics, October 1980

Breaker
One

Four

Send any news, comments or information you have to:
Breaker One Four, Hobby Electronics, 145 Charing Cross

Road, London WC2H OEE

Cédizﬂe/

a di g
dnscussnon document

Has this got anything to do with CB?

tell the Government exactly what you think about it. If you
haven’t already seen a copy then you can obtain one by
writing to: The Officer in Charge, Home Office, Supply and
Transport Branch, Royston Road, Caxton, Cambridge CB2
8PN (natty post code!) and ask for ‘Open Channel — a
Discussion Document’. Read it carefully then send your
comments no later than the 30th November to: Radio
Regulatory Department, Home Office, Waterloo Bridge
House, Waterloo Road, London SE1 8UA. We won't tell
you what to write but we will say that if enough people
make a fuss something may be done about it. Don’t moan,

doit. &

n



|CB - CONVERTER CB-705 | \oTEN TO CB ON YOUR CAR
g g ~ . RADIO FOR ONLY £14.99 + VAT
- - Ao |

‘Listen for speed traps and accident warnings

and learn the lingo
(Hear all 40 channels on your medium wave dial)

SIMPLE TO FIT:

__— R
INSTANT Pleasesupply ........ Name ... .. - NR TEm
R CB receivers at £14.99 each .. @ b eoc e R © e BB
0 R DE Carriage £1.00 per item . . e - . N h )
FORM  YATsiis® = y | AN 40 4
Total enctosed ... .. - Tel no = ce i —
Goods despatched within 7 days (subject to svailability) (orders accepted on plain psper) areTw W Bais
141 SNARGATE STREET, DOVER {(0304) 207043 or 202183

<

| GUESS WHO IS
- # MISSING THIS MONTH — 9

SEE INSIDE BACK COVER

Big Ears
Telecommunication Ltd.

68 NARBOROUGH ROAD, LEICESTER
TELEPHONE 0533 546031

£20,000 worth of equipment constantly in stock, nlike
some others!!

THE BIG EARS PROMISE

To all our customers producing this ad., any piece of equipment
bought from us you find cheaper elsewhere, we refund the
difference.

S.W.R. METERS from £10 Ariels from £6

e
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BigEars
Earlier this month we took the M1 north to meet the famous
Big Ears, CB accessory dealer extraordinaire. The journey
itself was something of an advertisement for CB, the almost
perpetual roadworks and numerous accidents took some
three hours to negotiate. Even when we arrived the rather
vague directions had us looking everywhere but the right
place. Eventually we found the shop, where Terry (Big Ears)
assured us that a day earlier you couldn’t move for stock,
we could hardly get in that day so you can guess what sort
of trade he has. Just about every conceivable accessory
was on show and prices were as good as(and in some cases
cheaper than) any we’ve seen. After a diabolically hot curry
Terry showed us around Leicester, it turned out to be an
eventful journey as you'll see from the picture. A young
police constable tailed us for some five miles before pull-
ing the Big Ears van over. One of the Big Ears employees is
seen here telling the constable his rights (more of that later).
After some 20 minutes he actually managed to persuade
the Constable to give up. That man could talk the hind legs
- off a donkey, (arid then convince the donkey it didn’t need
them in the first place). The next day we heard from Big
Ears, apparently the shop had another visit just after we
left, this time from the Home Office and Customs & Excise.
Again they found nothing.

Your Rights.

The question of right of entry by police, Post Office, Home
Office etc. is an old one. Recently a document came into
our possession. It is a general guide to the authorities on
how to handle a situation involving use of an unlicensed
transmitter. It starts off with an interview. The questions are
fairly straightforward:

‘Are you the owner of this equipment’?

‘Where did you get it?’

‘What callsigndo you use?’........

This is interposed by the usual cautions, ‘You are not oblig-
ed to say anything ..." etc and details of test transmissions
made giving frequency (isn’t that illegal?) and channels. The
second part of the document goes on to tell the interviewer
what the law allows. The most interesting part comes at the
end of the second page:

‘It is emphasised that there is no power under the W ireless
Telegraphy Acts for the Police, Post Office or Customs & Ex-
cise to detain apparatus for evidential or any other purpose.
Apparatus may only be removed with the owner’s consent’.
Before you get too smug, the Police may detain the equip-
ment under the Customs and Excise Management Act but

Fors tetecom Ltd ‘220

Stumeyyate R,

He got away with it too!
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The Big Ears Shop

this must be with prior agreement from the C&E. In practice
this can be almostimpossible to do. So now you know your
rights but try arguing that with half-adozen burly
policemen!

Club Scene

It didn’t take'long for a new club to be born from the dis-
quiet generated by the Green Paper. In fact as we go to
press no less than four organisations are about to or are
already looking for members. The first one we have any
firm details of is the Campaign for British Citizens Band
(BCB). The inaugural meeting was held on the 14th of last
month. For further details of the club’s activities contact
our old friend Keith Townsend at:

CBCB Glasgow CB Club,
1163 Yardley Wood Road, President: lan Patterson,
Birmingham, B14 4LE 147 Trassachs Road,
(Love the postcode Keith!) Rutherglen,

. Glasgow.
Telford CB Radio Club ;
Chairman: P. McGuiness, (Phone 041-6476923)
192 Bishopdale,
Brookside,
Telford.

South Birmingham CB Club (SBCBC)

Secretary: R.A. Smith,

14 Delreme Road,

Solihull, South Coast Area Breakers,
West Midlands B90 2HH. Telephone Worthing 62929.

Circle City Breakers(CCB)
Leeds:(Call Breaker Channel for details)

The South Birmingham Club have been very active during
their relatively short existence, already they boast over 100
members and a regular monthly meeting. Whilst we’re on
the subject of well organised clubs the North Birmingham
group have also been doing well. Already they are printing
a well thought out newsletter with masses of local informa-
tion for their members. We would like to see any newslet-
ters from any of the other clubs, we might even print the bits
that are of national interest.

Thanks too to all those of you that have sent in
newspaper clippings, again we would like to see any reports
of CB in your local papers especially if it is out of the or-
dinary, emergencies, stolen cars, dramatic busts, etc. ‘3&?
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The tatest from the U.S.A.

PINBALL WIZARD

#Still available
Featured in Nov. issue of E.T.l
Home TV Game — B/W Kit

HE MICROBE R/C

Basic Kit £19.90
(2 PCB's and all PCB components)

C.B-C.B-C.B

AERIALS AND ACCESSORIES gasic Kit £28.90

Cutter mount £15.95: Contains everything except box and
Boot/Roof/Wing mount £19.95 controls

Traditional Fibreglass Whip £14.95 Box & Controls £6.50. P.S.U. £3.90
AM /FM/CB Retractable £25.95 CEH Car Alarm Kit £18.90

CB Electric Retractable . £29.95 Chroma Chime 24 tune door chimes kit
AM/FM/CB Electric Ret .. £39.90 £10.75.Built £15.95

Roof mount 20’ Glass Whip £19.95 SINCLAIR SC110 10MHz scope . . .
SWR/Power/F.S. Meter .. £24.95 £145.25
SWR/Power Meter £12.95
Pre-Amp 20db gain £19.95 . . £52.00
Splitter Box . . . £9.95 3’ 5 MHz Oscilloscope .. £113.85
Linear Amps from . . £59.85 4* 5 MHz Oscilloscope £139.90
27 MHz Monitor + AM/FM  £18.65 $'* 10 MHz Oscilloscope £169.90

ATARI £138

#*These are a few of the items available®

COMPUTERS—HOME
BUSINESS, ETC

£458.85
£573.85

ELECTRONIC

GAMES Pet 8k

Pet 16K
Pet 32K . £790.00
£172.45
£228.85
S £286.35
Superboard /UK101 case . £33.80

‘Star Chess T/V game .. £63.35 Superboard 11 4K
UK101 kit 4K

Database Prog T/V game £89.95 UK 101 Built 4K
Chess Challenger 7 .. £98.00

Chess Chalienger 10 . £160.00
Voice Chatlenger £230.00
Chessmate 8 level .. £59.95
Zodiac Astrology Computer  £29.95

Nascom 2 kit £33
TRS80 16K Level i £409.40
H14 line printer kit . . . £410.,00
Electronic Mastermind . £14.90 5%’ disc drive for TRSBO  £271.40
Supersonic Mastermind. New. £21.00 Computer Books . S.s.e.
Matte! Subchase. New £17.90 Software - Pet/TRS80/Superboard.
Mattel Armor Battle. New £17.90 etc. S

Enterprise 4in 1 . £22.90 Exody Sorceror 16 /32/48K from
Galaxy Invaders. New . ... £22.95 £860.00°
Radio Control Models—Various Renumber prog. 101 £4.00
free — Advice/Demonsirations/Cottee

£339.25

S.a.e. enquiries. Please allow up to 21 days for delivery. ALL PRICES INCLUSIVE

‘E " - l - 3
torx 2] 61 BROAD LANE, LONDON N.15 4DJ (\Ee®

Day 01-808 0377; Eve 01-889 9736

ELECTROVALUE

FOR COMPONENTS THAT COUNT

SIEMENS | NASCOM | VERO
SEMI-CONDUCTOR | MICRO COMPUTERS-
CAPACITORS AND

FERRITES ANCILLARIES

RADOH
ISKRA

HESS OPTO-ELECTRONICS | SWITCHES CATALUBUEII'

ALL GOOD PROJECTS START WITH CATALOGUE 10
IT'S FREE FOR THE ASKING

128 pages packed with almost everything everyone wants. There are attractive discounts
and free postage in UK on orders £5.75 and upwards

ELECTROVALUE LTD. HEAD OFFICE {Mail Orders)

2B{H} St. Judes Road. Englefield Green, Egham. Surrey TW20 OHB. Phone: Egham
33603. Telex 264475

NORTHERN BRANCH {Personal Shoppers Only)

680 Burnage Lane. Burnage, Manchester M19 1NA Phone: (061) 432 4945

FOR C.B.

IN
SCOTLAND

A
WP o
Q“O i No false claims (unlike certain
& o competitors!) about our range of
éo 0.(& stock and our prices.
(8
eg Mag Mount (base loaded) £9.95
EM/SM/CB disguised from £16.95
Power mikes £9.95

We also stock, at discount prices, Shakespeare Rebel,
Firestick, K40, Antenna Specialist Range, Turner,
DV27, DX27, T27, B27, cable, plugs, Starduster,
aerial tuners, etc., etc., etc.

VICTOR MORRIS LTD.
340 Argyle Street, Glasgow
041-221 8958

Bears take note
- NO rigs

“Simply ears ahead”

“SKYWAVE"

FOR

COMMUNICATION
ANTENNAS BY H.M.P.

Firestil’| =52 iogoome
-]

 ANTENNAS
ALSO:

C.B.-V.H.F. AMATEUR AND
TEST GEAR ACCESSORIES
COMPONENTS AND SURPLUS

74

Telephone: Bournemouth 302080
73 Curzon Road, Boscombe
Bournemouth

CALLERS WELCOME
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TERRY (BIG EARS)NEWELL
Big Ears is our CBVIP this month, as you'll see he has had a very full and
interesting life. We asked him for his views on OpenChannel, we think he’s
not alone with some of his observations! By the way, he asked us not to
publish his picture, the gentieman on the right is a good friend of Terry’s.

BOF.  OK Terry, tell us your life story.
TERRY. |wasborn at avery early age, in 1948 to be precise.

B. What were you doing before you got involved with CB?

T. | was heavily involved with the Rock and Roll business as a
‘Rodent’ for some years,

B. Rodent, what's that?

T. I was a go-getter.

B. How long did you do that?

T. Fourteen years.

B. That's a long time, were you involved with any big bands?

T. Yeah, Black Sabbath, PFM, Magma, Pretty Things.

B. You must have travelled quite a bit then?

T. Four countries in as many days, and that was taking it easy!

B. Sowhen did you first come across CB?

T. In the States, | was a truck driver for a while.

B. How long?

T. Not long, New York to LA and you know all about it, 3000 miles
non-stop. I've had white line fever, you can stop the truck and
the road is still moving.

B. Sowhen did you come back to the UK?

T. I neverreally left.

B. No, | mean when did Big Ears and you start, was it when you
retumed?

T. Big Ears as a company began on the 1st of January this year, |
was involved in the CB scene for the past two years though.

B. | hear you've got a shop in Wales.

T. That's right, and maybe one in London soon.

B. What are your printable interests?

T. Horse riding, radio control modelling, I've got a Stock car at the
moment that I race.

(The rest of Terry's interests are most certainly not printable but
are common to most red-blooded males)

B. Do yourace seriously?

T. Ohyes.

B. Are you any good?

il Not yet.

B. Do you get any interference from CB?

T. Believe itornot, no.

B. So how do you see the future?

T. The number of 27 MHz rigs in this country is grossly
underestimated, I've got reliable figures that show at least
250,000 rigs in operation. The Government have left it too late.
All the people I've spoken to are not prepared to accept the
Open Channel system with all its limitations and probable cost.

B. What are you going to do about it?

T. Well, we’ve formed the National Association for the Legalisation
of 27 MHz and we'll be starting our campaign of action very
soon.

L-Beasties

C.B. Ledisnnion 1S Uke A SAmmMEN
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Would you like to tell us exactly what you'll be doing?

No Comment, you'll see soon enough.

Is this organisation backed by any big names?

No, just the people who matter, the Breakers, but it's not a
Breakers’ organisation as such. We want to totally divorce
ourselves from the UBA, UKCBC and all the other publicity-
seeking organisations. We're not interested in getting our faces
on TV, just getting CB legalised and preferably on 27 MHz.

| can see your point but what will you say to those who claim 27

MHz CB interferes with other electronic equipment?

The evidence is pretty slim, | do accept that aero modellers can
suffer but the recent announcement by the Home Office that
R/C is to get another channel should take care of that.

How about hospital paging systems, | hear that the Breaker
Channel in Leicester is 19, isn’t that because of a paging system
on14?

Exactly, it interferes with CB, not vice-versa. There are 39 other
channels, there is no need to use 14, There are several reasons the
Government do not want C B to exist in this country. For instance,
and | want you to print this, the situation at Grunwick could have
been far worse if only half a dozen stewards had CB sets, and the
same applies to the recent Steel dispute. The Government sees
CB as a social/political menace, all forms of communication, ex-
cept word of mouth, are controlled by the Government. Open
Channel is a con, they are putting it into a prohibitive price
bracket and limiting the number of sets, if it ever happens. The
whole point is that 27 MHz is available, it works, people like it
and want it, we can have it now. The constitution is surely
Government for the people by the people. The people say they
want 27 MHz so the people should have 27 MHz. If enough peo-
ple get together then they will have to do something about it. The
benefits are well known, if you were on amotorway and you had
five miles warning of an accident you could do something about
it.

That’sright, we could have got here an hour earlier,

Right, if you had a CB in the car you might have avoided taking
an hour to find my shop, you could have put out a ‘Break’ and |
would have helped you straight away. A three minute call dialled
on yourown rig costs nothing,

Sowhat do you think will happen? .

The Government have got one thing working for them, apathy. If
enough people get off their backsides we can do something
about it, everyone must make their views known.

Thank you very much and good luck with the campaign.
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T.V.E.S.

12/13 GREENPARK ROAD
BRAY, CO. WICKLOW

S. IRELAND

Tel. No.

(0001) 868727

(0001) 860077

Telex No. 31539

T.V.E.S. (N.L) (U.K.)
97 OLD DUNDONALD ROAD
BELFAST

Tel. No. (0232) 882941

TVES

base antennas

40 Channel Engineered

TOWERS FOR T.V,
HAM RADIO AND C.B.

anNnanti.

Ham or
Commarghl

ASTRO-PLANE

Troe
Prvart ASETIOY Crankup

Mogel
D130 AHA
Am Flxed
Towsr

betore found i CB antenras  Lightnang protectsd  Gammay,
ma

Gamn = 17 &b over
Bovoes

Power
Rumecton - 4 &
Impedence - 50.52 DHMS
=315
SWR - 1310 1 of lexs

Al

Caank up

Quihy maoe
ey —

Mony sizes

i

Ship Wt = 50 Lbs.

Rotor Recuared « Heavy duty
= SIX  Use Dusl toax switch

(oo

AV-18

SWR « 121 or less

POL-2 WITH ORBITAL GAMMA MATCH
ot 127578

SPECIFCATIONS Exdaien
“Gan 5.4 db over soborsc

417 B over B wave

ground plane

100 b over % dwpoie
YSWR 131 or lexs
Pover Facon

i
3t

- A Portatle
Saga Lighting Baom
Cranke up o down
Mogel lustrated
walands 25°
Soncal gladly made

g7
fed

STACKING KIT FOR PDL-Z's

inchudes cross boom, guy supports. phasng  hamess
for stackng POL-73

Gam of stacked POL-2s = 15 db over isotopic ~ Wadth = 16°
Rosor requared = Hasvy duty SWR - 12t

BRINKMANN

Q-Beam® Spot/Flood®

| ® =
Rayecton - 40 Q-Beam® Blg Max

Sude resecton - 40 &b
AV-19

Rotor roqured = light or med.
oty Av-150

219010 U EERY

REVOLUTIONARY BREAKTHROUGH IN CB ANTENNA DESIGN...

AVANTI INVENTS THE SATURN ™ BASE

Tha reason the “Seturn” s 30 revoluBonary & that & i sbsohtely the only combsnation verical
and horeonta amm-directhonad antenrs. That's nght, & needs no rotor]  You can pack up mobdes
fwhach are verncad) or horirontal and verdcal basms

The Satum™ iwented after yesrs of resserch by Avanti engneers o the latest development

umng AVANTT's wique COINOUCTIVE principle (0 ge you the of two antennas
comimned o one

™ PDL and Moonraker mede dusl polertty famaus 8 the anly antonvus (0 have during the
Bt s 550t cycls, and B4s Gme around sy sevious C8%er wall want 10 have the “Saturn”

Hexgft 20" Rackals 8" Wompnt 25 b

$300,000 Candie-powsr

spothgnt

@Works on 12 voit power
E_ SHigh «mpact scieich &

3NOCK resistent plastic

Swaighs 25 s

®8iack with & coed cord

®91800-0 Seme a3 above

with 15" straight cord

®Fioats & operstes under
watec
SHigh impact ABS platic

81 coved cond

2 13000 Same 23 above
with 15" straight cord

T.V.I.

Low Pass for Transmitter

Avanti, Engineering helps you creale a “Good Neighbar
policy", by eliminating T.V.1. on VHF channels. Easily installed
in antenna line via standard $0-239 cannectars on each end.

Filters

High Pass
for T.V.
Receiver
AV-81

Attenuates RF energy below 52 MHz. Adjustable notch tilter
tunes oul annoying interference caused by overioad ot the
television receiver Supplements inadequate T V. fitering
Easily instalied

BRINCMANNY
Q-Beam® Biue Max™
218010

®The ultimate in hand-
heid hghts

@Expacially Irsated giare
tree fens 10 penetrale log.
haze, smoke. snow
SVirtually ehminates its
own

©21600-0 Sare as sbove
wilh 15" sireight cord

Q-Beam® Super Spot®
-Special

914007

®Black high-impact
pisstic with 200,000
candie power

OCieai bulb with &
siraight cord/plug

1402 - Super Spot 2.5
1bs . 15’ siraight cord,
200,000 CP. Yellow.

BASE STATION
COMPANION 10 1L CO
S Ay wETER

WA NUEA
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Cat. No. 18-250
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Trouble Tape

Clearty plays each maj
ma
and tells how to elimi‘

or type of CB interference

nate them,

[&S <] GC ELECTRONICS

ELECTROMCS  DIVISION OF HYDROMETALS, INC.
BSEEW ROCKFORD LUNOSS US A By <:>

;I)’hle CB Trouble Tape available from Wintjoy Ltd — see Odds and Ends
elow.

National Directory of Handles :
At last, the Directory is ready. Problems with distribution
are forcing us to offer the Directory on a mail-order only
basis. Each handbook-sized issue contains thousands of
registered handles all with an individual number and loca-
tion, all the addresses of the national and local clubs, hun-
dreds of hints and tips to-make your life easier and the
chance for you to register your handle in the second edition
that, hopefully, will be appearing on a regular basis. Full
details next month.

Odds and Ends

Two items of interest from the accessory dealers this
month. The first comes from Big Ears and is an automatic
antenna matching unit. This motor-driven device will
automatically SWR the antenna every time the channel is
changed. There are only three connections, the rig plugs in-
to one side, the antenna into the other and a connection is
made to positive 12 volts. Installation is kept to an absolute
minimum as the unit is held in place with a hefty magnet, a
quick twiddle to set it up and your antenna will forever re-
main perfectly SWRed. Big Ears has a limited supply of
these devices, they’re called Sylvania Automatch and can
be yours for £45.00.

Our second item this month comes from Glyn Hall at
Wintjoy, it's called ‘CB Trouble Tape’. Basically it is an
American cassette with recordings of all of the most com-
mon types of interference. There are sections on identifying
the cause of the trouble and eliminating them, all easy to
understand. Wintjoy are currently offering them for around
“a fiver, a mite pricey, but then how valuable is your time?

Hobby Electronics, October 1980

Missing Child

Cast your minds back to the beginning of last month. You
may remember the story of the two year-old child Elizabeth
Peck who decided to have a stroll around a forest near her
home for a couple of days. Happily she was found, none the
worse for her ordeal. The news reports at the time said that
local radio amateurs were helping with communication to
the search parties. What the media failed to report was the
help given by some 60 local Breakers who turned up in
response to a plea from the local Fire Brigade. They set up
an impressive communications network complete with
mobiles and base station, under the supervision of the local
constabulary. The Police are now (understandably) reluc-
tant to acknowledge the help given by the CBers. A
spokesman from the club said:

‘Our main concern was to help find Elizabeth, not to
publicise CB, but the authorities’ flat denial of our
assistance prompted us to make the truth known’.

We would like to thank publicly Moonraker, Wallaby,
Green Turtle, The Mole and all the other members of the
South Coast Area Breakers for their prompt and selfless
help.

NATCOLCIBAR
Our last item this month concerns the latest meeting of
the Technical Sub-Committee of the National Committee
for theLegalisation of Citizens Band Radio.As you may
or may not know BOF has been attending these meetings
fortheé past six months. The meeting on the 22nd of August
was held to discuss the Green Paper and finalise the
alternative specifications that NATCOLCIBAR hope the
Government will adopt. To cut a long story short the
National Committee have investigated all the possibilities
and deduced that an area around 42 MHz is sufficiently
free, (remember cheap equipment is available for this
frequency).

Their final comment was: the Government Green Paper
has absolutely nothing to do with CB. That just about sums
itupreally! Stay Lucky and see you next month.

The Sylvania ‘Auto SWR' in position HE
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HOBBYPRINTS

If you have never used HOBBYPRINTS before,
then you don’t know what you‘ve been missing.
HOBBYPRINTS are an etch-resistant rub-down
transfer. Just place the appropriate HOBBY-
PRINT over a clean piece of copper clad PCB
material and rub. It's as simple as that. Once
the design has been transferred, immerse the
board into the Ferric Chloride. 15 minutes later
you will be rewarded with a perfect PCB
prepared from our original artwork, so you can
have no worries about making a mistake. By
the way, HOBBYPRINTS are ideal for making
PCBs by Ultra-Violet exposure.

HOBBYPRINT
-SHEETS ARE
AVAILABLE FOR
ISSUES FROM
NOV. 78 RIGHT UP
TO THIS ONE.

ALL SHEETS COST
£1.20 ALL
-INCLUSIVE OF
POST AND
PACKING AND
VAT.

ORDER BY SHEET
LETTER AND
ISSUE MONTH
(SEE BELOW).

ISSUE ISSUE

SHEET REF. SHEET REF.
Nov. 78 A Sept. 79
Dec. 78 © Oct. 79
Jan. 79
Feb. 79
Mar. 79
Apr. 79
May 79
Jun. 79
Jul. 79
Aug. 79

Nov. 79
Dec. 79
Jan. 80
Feb. 80
Mar. 80
Apr. 80
May 80
Jun. 80 T

NIPUVO2T X

Cc=IOMMOUO®

AR \. |1

For your HOBBYPRINT refer to the chart above
and send your cheque or postal order to:
HOBBYPRINTS,

Modmags Sales Office,

Hobby Electronics,

145 Charing Cross Road,

London WC2H OEE.
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Books from the HE Book Service

28 Tested Transistor Project

............... £1.55
Richard Torrens. The projects
can be split down into simple.
building blocks which can be
recombined for ideas of your
own.

Electronic Projects for Be-
ginners  .......... £1.65
F. G. Rayer. Divided into ‘No
Soldering Projects,” Radio and
Audio Frequency, Power Sup-
plies and Miscellaneous.

Practical Electrenic Caicula-
tions and Formulae . £2.55
F. A. Wilson. A valuable
reference for the home and
laboratory, containing all the
most frequently used, and
some of the less well-known,
electronic formulae and calcu-
lations.

Popular Electronic Projects
£1.75
R. A. Penfold. A collection of

the most popular types of.

circuits and projects using
modern, inexpensive and freely
available components.

POPULAR ELECTRONICS
BOOKS -
Sinclair, |. R., Introducing
Electronic Systems . £1.95
Sinclair, 1. R., Introducing
Amateur Electronics . . £1.65
Sinclair, . R., Electronic Fault
Diagnosis .. ....... £3.55
Sinclair, |. R., Repairing Pocket
Transistor Radios . . .. £2.60
Sinclair, |. R., Oscilioscope In
Use 0.1k 0 Lk: - BE £3.10
Sinclair, |. R., Understanding
Electronic Components £4.20
Sinclair, I. R., Understanding
Electronic Circuits . £4.20
Kitchen, H. T., Handtool!s For
Electronic Workshop . £2.95
Kitchen, H. T., Electronic Test
Equipment .. . ... .. £5.20
Capel, V., How To Build Elec-
tronic Klts . £2.3%
Darr, J., How to test almost
everything electronic . £3.70
Brown, R. M., How to read
electronic circuit diagrams .
... £5.60

AUDIO

Eart, J., Audio Technicians
Bench Manual ... .. £3.70
Earl, J., Pickups and Loud

Speakers .. ... .... £3.70
Earl. J., Tuners and Amplifiers

b L SEREREZI20
Earl. J., Cassette Tape
Recorders .. ....... £5.40

Earl. J., ABC of Hi-Fi £4.35
Capel, V., Microphones In Ac-
tion . ......... . £3.15

Digital IC Equivalents and
Pin Connections . £2.85
Adrian Michaels. Covers most
popular types and gives details
of packaging, families, func-
tions, country of origin and
manufacturer.

Radio Stations Guide £1.75
B. Babani and M. Jay. An inva-
luable aid to everyone with a
radio receiver helping them to
obtain maximum entertain-
ment, value and enjoyment
from their set.

IC 555 Project ... .. £2.05

E. A. Parr. Circuits are given for
the car, model railways, alarms
and noise makers. Also covers
the related devices 556, 558
and 559.

Second Book of CMOS IC
Projects ......... £1.80
R. A. Penfold. Following in the
success of the original.CMOS
projects book we present the
second volume covering all
aspects of CMOS technology
from multivibrators to trig-
gering devices.

Electronic Security Devices

£1.75
R. A. Penfold. Fult of construc-
tional circuits covering the most
basic security systems to the
Ultrasonic and Doppler Shift
systems

flow To Build Your Own
Solid State Oscilloscope

£1.80°

F. G. Rayer. The book contains
concise practical instructions so
that even an.inexperienced
hobbyist can construct a fairly
sophisticated instrument with
the minimum of difficulty and
expense.

50 FET (Field Effect Transis-

‘tor) Project . ...... £1.55

F. G. Rayer. Contains some-
thing of interest for every class
of enthusiast. Short Wave Lis-
tener, Radio Amateur, Experi-
menter or audio devotee.

Linear IC Equivalents and
Pin Connections . £3.10
Adrian Michaels. Gives most
essential data for popular de-
vices.

Essential Theory for the
Electronics Hobbyist £1.55
G. T. Rubaroe gives the hob-
byist a background knowledge
tailored to meet his specific
needs.

Beginners Guide to Building
Electronic Projects . £1.55
R. A. Penfold. Covers com-
ponent identification, tools,
'soldering, constructional
methods and examples of
simple projects are given.

50 Projects using IC CA3130
............... £1.25
R. A. Penfold. Describes audio
projects, RF project, Test
Equipment, Household and
miscellaneous circuits.

50 Circuits Using 7400
SeriesiCs ........ £1.65
R. N. Soar. The author has
managed to compile no less’
than 50 interesting and useful
circuits using this range of de-
vices, covering many different
aspects of electronics.

Capel, V., Improving Your Hi-Fi

........... ....£3.65
Capel V., Creative Tape Record-
[l R e £4.20
Hellyer, H. W., Tape Recorders
...... £4.45

Smclanr I R., Audio Amplifiers
For Home Constructlon £2.85

RADIO CONTROL

Drake, J., Radio Controlied
Helicopter Models . £4.20
Jeffries, C. R., Radio Control
For Model Yachts . £3.85
Safford, E. L., Radio Contro!

Manual .. £2.60
COOKBOOKS ,
Tracton, K., BASIC Cookbook
............... £4.10
Lancaster, D., TTL Cookbook
............... £7.00
Lancaster, D., RTL Cookbook
.......... . £4.65
Lancaster, D., CMOS Cookbook
............... £8.20

Jong, W., IC Op Amp Cook-

*book . W £10.00

Lancaster, D., T.V. Typewriter
Cookbook . .. .. .. £7.75
Lancaster, D., Cheap Video

Cookbook . ........ £7.00
Jong, W., IC Timer Cookbook
............. £7.50

Lancaster D., Incredible Secret
Money Machme (8 how to cook
book for setting up your com-
puter or technical business)

L el £4,95

QUESTIONS AND ANSWERS
SIMPLE AND _ CONCISE
ANSWERS TO MANY QUES-
TIONS WHICH PUZZLE THE
BEGINNER.

Coker, A. J., Q & A On’ Electric
Motors . . .. ... . ... £1.90
Hellyer, H., Q & A On Radios
and TV, ... ... ... £1.90
Hibberd, R., Q & A On Inte-
grated Circuits .. £1.90
Jackson, K., Q & A On Elec-

tricity .. .. ... ... .. £1.90
Brown, C., Q & A On Hi-Fi
.............. £1.90
Brown, C., Q & A On Transis-
ors ... £1.90
Brown, C., Q & A On Elec-
tronics . . ... ... ... £1.90
Reddihough, J., Q & A On Coli-
ourTV. ... ... . £1.90
Miller, H., Q & A On Electric
Wiring £1.90
CONSTRUCGTOR GUIDES
Graham, P., Simple Circuit
Building ... ... . ... £2.70
Colwell, M., Electronic Dia-
rams . ..... £2.70
Colwell, M., Electronic Com-
ponents . .. ....... £2.70
Colwell, M., Printed Circuit
Assembly . £2.70

Ainslee, A., Practical Electronic
Project Building . £2.70
Colwell, M., Project Planning
and Building ... .. .. £2.70

BEGINNER'S GUIDE
Sinclair, 1. R., Beginner's Guide
To Tape Recording . £3.45

Sinclair, I. R., Beginner's Guide
To Integrated Circuits . £3.45
Sinclair, 1. R., Beginner's Guide
ToAudio ........ £3.45
King, G. J., Beginner’'s Guide
ToRadio ......... £3.45
King, G. J., Beginner’s Gunde
To Television ... ... 45
King, G. J.. Beginner’'s Gunde
ToColour T.V. ... .. £3.45
Guilou, F., Beginner's Guide To'

"Efectric Wiring .. . .. £3.45
PROJECT BOOKS
Marston, R.M., 110 Cosmos

Digital IC Projects For The
Home Constructor . . . £3.95
Marston, R. M., 110 Wave
Form Projects For The Home
Constructor . .. .. .. £3.95
Marston, R. M., 110 Op Amp
Projects For The Home Con-
structor .. ... ... .. £3.95
Marston, R. M., 110 Semicon-
ductor Projects For The Home
Constructor £3.95
Marston, R. M., 110
Thyristor /SCR Projects For The
Home Constructor . £3.95
Marston, R. M., 110 Electronic
Alarm Projects For The Home
Constructor .. . .. .. £3.95-
Marston, R. M., 110 Integrated
Circuits Projects For The Home
Constructor . . ... .. £3.95
Marston, R. M., 20 Solid State
Projects For The Car and
Garage . ......... £3.20
Marston, R. M., 20 Solid State
Projects For The Home £3.20

Note that all prices include postage and packing. Please make ch.ei]ues, etc. payable to Hobby Electronics Book Service (in sterling only

please) and send to:

Hobby Electronics Book Service

Modmags Ltd
145 Charing Cross Rosd
London WC2H OEE

* Prices may be subject to change without notice,
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CENTRONICS QUICK P IN

MICRO-

COMPUTER
FREE 16k B
RAM Board
FREE POWER
SUPPLY

COMPUTEII KEYBOARDS

_Full Kevbuard

STAR DEVICES MK Ili 71 keytouch sensmve key-
board. With numeric pad. All ASCIl charactera
inciuding control kegs Auto key repeat. Parallel
output with strobe. Shift lock with indicator LED.
Buiit in ‘beeper’ with level control. 5V DC at 300mA
5"507" x 1V2A5T Grey case with white keys on blue.

CARTER 57 key ASCIl keyboard. Conventionai key
board. 128 ASCIl characters including control keys.
Parallal output with strobe. Shift lock. + 5§V and
—12VDC. 12" x 5.5” x 1.5”. Black keys with white
ledgends.

38.34 + VAT.

FERRANTI - “SIZE 14 x 6 x 3" SLOPING FRONT"
55 Key ASCIl Coded in steel case. Complete with
Plug and Cable with circuit to convert to T.T.L.

ondition at oniy £28 + VAT, P/P £2.50

EXCLUSIVE TO HENRY'S £ 1 9 5
50% OFF MAKER'S PRICE
for: Software selectable 20, 40 and 80
TANDY column using 120mm aluminium-
ised paper. 1 roll supplied.
PET, 150 lines per m:‘mlndo ek
MPCentronics parallel date interface for
NASCO Nascom, Tandy, etc.
240 volt mains Input. ASCil character set
Paper feed, and on/off select switches
‘BELL signal _ Welght 10ibs
Size: 13" x 104" x 4?’
New, boxed and fully guaranteed

POST PAID Price £195.00 + VAT
See COMPUTING TOUAY Recommendations
MARCH/:

only £335

+ VAT
Fuil after sales
service

MICROPROCESSOR BOARD (NASCOM 2)
4MHz Z80 CPU; TV or Video + 1200 baud
Kansas City + Serial RS 232 printer
Interfaces; Keyboard; 128 character ASCI|
plus 128 Graphics in 2 x 2K ROM; free
18-way paraliel port; 8K BASIC; NAS SYS
operating monitor. £280 built and tested

e Ly, cro NG E RN
eap bler 4 M plas VAT, b , Lower case :-a Inci. VAT
Nas Pen text editor (2, 1Kx8 EPROMS) £30 | | Kiatrie e Tt 1 ves e s soce LONDON STOCKISTS Ay kot W
I sapply. joel piug H inln the mains sed awry yw g0t Microtan 65 Kit, Incl. VAT £79.35 MWi-soer bear. iscl. VAT
Exp-'ldon boarde (in kit f“m) Fisished in Biack/Tosgerme/Brusbed sinminivm. it Microtan 65 Assembled, £90.85 Compiete Tangorine range svallable
16K RAM £127.50 @ 32K RAM £175.00 || J we e iormn st prcssoes it 2
48K RAM £220.00 ENO FOR COMPLETE BROCHURE TO ADORESS BELOW
High Resolution Programmable Graphics £90 -
Colour Board Kit £140 DRYFIT RECMARGEABLE BATTERY. 6 MAINS TRANSFORMERS a0 200/ 250.
High Resohution Colour add on £37.50 ey Al § I RECHARGEABLE = =
3 15‘(7 lOOven"Il Illhen'hum colc:s DRYAT LEAD-ACID £7.50 PP 50p
'MIN. EDGE INDICATORS WITH | {12y, so%om/s 1% ThnTn BATTERIES
LAMP 60V 300m/s 8 2x2x2 £1.50 [
STERED CASSETTE TAPE NEAD. :
by ot 1o LP1171 & LP1179 MODULESY SR P ERECE = Vll,lvll gg:ir%rs P —
fragenrbiv ¥ by MULLARD : B0 £8.80 12€20V 1 amp £2.50 g el 1o 38
Py et s 6358 | [LP1157 & LP1186 INDICATOR METERS e Y - 10%or €6
““m“u‘::“’,':'“ spidince LP1171 and LP1179 tuning heart and m’ % v:f'xw' Size BRGXEMM
IF modules which form the basis of 8 & for €8 Postage 50p each EDGE CONNECTORS
KESI1 (IS246311) % et e sl tyERY Fedtans(RRUN) mad = —- ; 54 way .1 s5p
long wave and VHF coverage. May be 2
e used 3s the basis of a quality portabie TRANS. AMPUFIERS 64 way .1 £1
'"z"’“ W wock Aecord "" or tuner. Supply BY at 15mA output Con:ins .VF;)E‘.&' type moving coil, mikes !
,lnmu W Wrack Erasa »-a 1; Zg’,":,“,gm' ?;’F;as::{w |.su;n?:$cm;' S BELLING-LEE
ﬂll £308 Erase 675 shm :A. SUPPLIED COMPLETE WITH DATA tw'ﬁ’, ':;',P'z :39 uenuss'“'c' SOCKETS
it | [y S o Li847/50%s 1010 28
GX28 EI2 Ervee 90 shws 0mA (sl (G2 L1647/504
o | | LP1186 varicep £5.00 L. 1880 L1647/FS
Witz Tape Meads (4 Inct 1% ‘q-z deep
b :n; Ms-ada xroee tzu
u%,'-:‘ e J.V.C BELT DRIVEN GEC e STEREO Limited stocks
R/RP1/3 Rty it v «¥.U. TyRNTABLE QUALITY Superb Value
A et Necort Bla) wiTH sTEREO macneTic | 10+ 10 watt AMPLIFIER Don‘t delay
mpodeca 4 50 . B corre CARTRIDGE WITH AM/FM STEREO TUNER order one today
IDEAL FOR THE HOME

A cancelled export order
brings you this offer

AM/FM stereo Tuner Amplifier
Ready built Comprising of a tunec /pre-amp. doacd and

@ SILENT R LIST PRICE OVER £50 :(P;";V;I:f::v Supply/power amp. board with
@ LARGE ILUMINATED J.V.C. Turntable supplied com- [ Rotary Controis: Tenng on/ef volume. bafance.
NUMERALS piete with Audio Technica ATI0 | vebie s Siereo seacon a0
n stereo magnetic cartridge. “:- uTon ' 2 =5
? | VHEL LW, MW, SW.
* BELT DRIVEN
ASDL:ZEI‘?ATCBLQCKQII EhERlign carn, Power Output: 7 walts FWS per channel, a1 befter |
:::ﬁ‘:irzr:.d,(;";;u“ﬂ *han 22 THD o 8 onms, 10 :.:::"s{;:c:“a‘:; ON/OFF BALANCE. TAEBLE. BASS. MONO TAPE Phona AFC 18 i i MW SW Tuning.
MECHANISM Calibrated counter bulance ne::s:ricy Response: 60Hz-20KHz within = 38, Yolume
WITH ALARM :{l’lgh;((}-.{(il"ms)& Iap;msensnivlly: Quipst — typicatty 150 mv. tnpul - Fu"v Guaranleed Ex_S‘ock
nti-skate (bias) device. o for rated outpul
Size — 12%7 4" (u Disc Sensitivity: 100 my [ces tridge;
@ SZESYx 2% x 2% R TR [ L SUITABLE S
on ave 2. iz -
. LIMITED £25.99 Madhum Wave 520Kz 1620KH2 SPEAKERS PAIR £19.95 wo £19.95
Your receipt is & 2-year STOCKS 5. Short Wave 58KHz 16MHz. ATTS INC. 250 Par « VAT (2 99
guarantee PLUS VAT £3.89 Post £2 50 Slu:,.T’lzev —‘Z'l|l|.l 1500 £ 7' Power Amp — 2in. IN CABINETS VAT CARRIAGE (2 50
4 > 1 L A4
—
EX-MOTOROLA )
. CAR STEREO CASSETTE MECHANISM 5+5 Watt Car Stereo Amplifier
#* Front loading 12 volt transistonsed . :IHMIp:’a;lsn:n'li‘ﬁ::nl‘n.ﬂ":i;‘:n!;“m assembly. :
* Jupphe
* Speed & Voltage contro! £7.501: R L. shres peaampliioriand Fof A x 21", | Only £5+ VAT EX-
# Ex-equipment — Tested O K ONLY . ® 545 wall slereo ampifier 12/14 v dx 2x 1 ’0 var MOTOROLA
INC VAT « Complels wilh circuit. data aad connection diagrams. ' o3ty
* Takes standard C60 cassette POST B0p * Limited quantity svailable. e1-stock

PRO M25 Pr toom- arm micrap! by Eagle. LIST PRICE
A gracetut B0 cm boom aem :ann:unv sludio microphond using 3 cardboud capsule A Righ £37 40
EN 5 standard of lincsh lor m-wision use and yel robust encugh (3 wilistand fong periods between OUR PRICE
maintenance. Supghed complele with ) red and ) black windshieid and 6 metres of twin £19.95
ot N streened cabie terminating al the microphong and i an XLR conmeclor, .
:’o‘gneed“”) 723 ‘?‘oi, Qd W2, England I.E.D impedance: 600 chms [floating] !‘lespunsn: 20-13.000 ¥z, Sensitivity: — 70 dBY. ‘;“ VA-'-
THREE FOR £13.50 gEereload, topdon . kngland 1.E.D. Cable: 6 metres bwo conductr shielded. Connectar: XU 3-11C. Battary types HP7. | POST i1 50
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L/ASSIALE

RATES All advertisements in this section must be .
: . pre-paid
l—?;qsertlc;nifféf%roscc . Closing Date:- 1st Fri. month preceding
-11 insertions £4.50 per scc publication

12 insertions £4 per scc
18p per word (Min. 15 words)

Advertisements are accepted subject to the terms
Box No on application

and conditions printed on the advertisement rate
card (available on request).

SEND TO: HE CLASSIFIED,

145, CHARING CROSS ROAD, LONDON WC2H OEE.

TEL: 01-437 1002 Ext. 26

000000000000
@ 50Hz SUPERBOARDS @

® BRITISH MODEL ®
NOW FROM £159.95
+ VAT + P&P
Fully built, set up and tested
Accessories, software metal cases, etc..
O AUTHORISED dealer back-up )
C.T.S.(HE), 1 Higher Calderbrook
Littleborough, Lancs.
. Tel. Littleborough 79332 .
ime

anyt
.Q.Q......C.

OSCILLOSCOPE £12. Easy build converter
plugs into TV aerial socket and converts to
large screen oscilloscope. (Components cost
under £12). Circuit and plans £3. — Kerr, 27
Coles Road, Milton, Cambridge CB4 48L.
{Callers by appointment).

MAGICIAN REQUIRES electronic en-
thusiast to build a .radio controlled device to
elevate and retract a small prop from a box
01-749 2999.

TECHNICALLY ORIENTATED? Varied
job, small scientific company. Electronic
Wiring Mechanical Assembly Simply Design
Work. Also some office and field work. Suit
semi-retired or young person with drive to do
well. Must have initiative. Full or part-time.
£2 p/hr. plus bonuses. — R. A. Scientific at
Earls Court. Tel: 01-373 6933.

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessones b

Selected range of popular components

Full range ot HE printed circuit boards
normally ex-stock. same day despatch at
competitive prices

P C Boards to indwidual designs

Resist-coated epoxy glass laminate tor the
dty man with full processing nstructions (no
wnusual chemicals required)

Altac range ot etch resist transters and other
drawing matenals for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVIGES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS, Tel, 4879

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE
JUST LOOK!

Order No

100 ALARM TRIGGER MODULE. 100% Solid State, Bauw
operation. Pos. & Neg. Rings. N/C for 4-wire contacts N/Q lor
Mats, eic One Amp Switching Capacity Only €9
210 Quahity White Flush hitting 4-wire MAGNETIC I\EED
CONTACT + matching magnet €1

220 Surface 4-wire MAGNETIC REED CONYA" £1.50
240 PRESSURE MAT, Standard size d-wire 30" 15" £2.20
250 PRESSURE MAT. Stair size #-wire 23"'x6"%2" £€1.73
260 VIBRATION DEfECTOR Pendulum type in ivory Case with
contacted Lid + sl acking. y €3.50
360 S$IX INCH UNDER DDME BELL . . £9.95

390 BEST QUALITY BELL HOUSING. PVC coated metal, not to
be contused with the cheaper decoy covers. Fully signwiitten with
out Centunon Insigma £9.50
400 DECOY P.v.C. BELL COVER £6.60
Note. All equipment operates on 12 Volts DC.
710 SCOOP Offer SMOKE ALARMS. Seif-contamed lonisation
Type {1.5% obscuration) with low battery warning a1t the
UNREPEATABLE PRICE of only £8.75 While Stocks Lastiil
Terms. Add 15% VAT 10 Prices + 40p Postage & Packing
No Minimum Ordes.
Access telephons orders
walcome on,
~-| 0484.35527 or send
S.AE for Full List o
CENTURION ALARMS & ELECTRONIC
SALES, Dept. HE, 265 Waketield Road,
, Huddersfield, W. Yorks HD5 9BE.

UK. AIR BAND FREQUENCIES LIST.
Approach, Tower, ATC, Radar, Weather,
Rescue, Emergencies. etc., £1. Send
Cheques/P O.s to: PLH Electronics. 20

Vallis Road, Frome. Somerset BA11 3EH.

ALL MIXED. 200 components £4. 50 tran-
sistors 95p. 100 diodes 85p. 10 switches
95p. Lists 15p. — Sole Electronics (HE), 37
Stanley Street, Ormskirk, Lancs. L39 2DH

RECHARGEABLE NICO BATTERIES for
sale due to bulk purchase. 1.25v 1.2A cells
£1.55; 2.5v 1-2Aracks £3. Carriage extra.
Birchley 0452-855312

SUPER BARGAINS. 100 mixed Resistors
80p; 300 mixed Capacitors £2.50; 200
mixed Components £2. S.A.E. for further
price lists. —E.R.S. Components, 62 Thomp-
son Hill, High Green. Sheffield S30 4JU.

BACK ISSUES! Hobby and Electronics
magazines. Bought /sold/exchanged. State
requirements and request quotation. De-
nstone Educational Publications, 1 Waterfoot
Avenue, Southport PR8 3TE.

ZX80 GAMES. Mastercode (Number Mas-
termind). Runs on Basic ZX80, extra memory
not necessary, on cassette. Send £2.50 or
S.A.E. details/list. — Bobker, 29 Chadderton
Drive, Unsworth, Bury, Lancs.

DIGITAL WATCH BATTERY
_REPLACEMENT KIT

These watches all require battery
{power cell) replacement at regular
intervals. This kit provides the
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case knife and screwback
case opener. Also one doz. assort.
push-pieces, tull instructions and

battery identification chart. We
§ then supply replacement batteries

— you fit them. Begin now. Send

k £9 tfor complete kit and get intc a
- —Z_ fast-growing business. Prompt

despatch.
4N ‘
BOLSTER INSTRUMENT CO. HE10

11 Percy Avenue, Ashford, Middx. TW15 2PB

LARGEST

STOCKS ANYWHERE
SHEETS AND MANUALS. Service sheets
only £1 + s.a.e. Sole suppliers of the famous
T.V. Repair Systems. Complete Diagram
collection Mono T.V./Washing Machines/
Col. T.V./etc. in huge binders, only £13.50
each. S.A E. brings newsletter, bargains

offers, quotes. — G.T., 76 Church St., Lark-

hall, Lanarkshire (0698 883334).

AD INDEX

AMLERS ELECTRONICA
AMBIT INTERNATIONAL
ARROW AUDIO CENTRE
BIG EARS LTD.

BI-PAK SEMICONOUCTORS
BK ELECTRONICS

8.N.R.S.

DAVID GEORGE SALES
DISPLAY ELECTRONICS
DONDENE LTD. . -

ELECTRONI-KIT
ELECTRONIC MAIL ORDER
ELECTRO VALUE .

GMT

GREENWELD .

HENRY'S RACIO

MAGENYA (LECTRON!CS
MARSHALLS
METAC

MICRO CIRCUITS
MINIKITS

MITRAD

VICTOR MORRIS
NIC MODELS
PARNDON

T. POWELL
PRECISION PETATE
J. W, RIMMER
SAFGAN ELECTRONICS .
SILICA SHOP
SKYWAVE

C. N. STEVENSON
SURETRON -
SWANLEY ..
TECHOMATIC .
TECHNOMATIC
TEMPUS .

TK ELECTRONICS .

WEST HVDE DEVEI.OPMENTS
WHEELS OF DOV
WINTJOY
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4\‘ B ANTENNAS AND ACCESSORIES  —J—

? CB and monitor antennas
CB Accessories

== R OH | Watch for the new film

Flrestlﬁ Citizen Band Fibreglass Antennas and Accessories “SMOKEY AND THE BANDIT II”
ANTENNAS for Marine. RV. Truck, Auto. Van and Motorcycle st?rrlng BURT REYNOLDS and
o PrDen:, ANZENA ‘Firestill’  antennas:
WS cB MOBILE ANTENNA SERIES Som

Shorhespeard N TV g
and the Shakespeare fiberglass Super < )

Big Stick™ base station antenna A AP

Gc SWR METERS, NOISE SUPPRESSION FILTERS, T.V.l. FILTERS, CO-
I ECTRONICE PHASORS, ANTENNAS, LEADS AND NUMEROUS OTHER
ELECTRONICS ACCESSORIES.

Microphones, Power Supplies, SWR Meters, Linear Amplifiers, Preamplifiers,
Antennas, Frequency Counters etc., etc. . . . .

TELEX. MICROPHONES AND HEADSETS
TURNER. ANTENNAS AND MICROPHONES

T
i/ ’Iy-gaﬂh CB MOBILE AND BASE STATION ANTENNAS

K4O SPEECH PROCESSORS AND BASE LOAD ANTENNAS
Ton Ahlers Elektronika

Mobile and base antennas, power supplies and
accessories

A ¢ 103 High Street, Sheppert-on, UK RETAIL OUTLETS IN SELECTED
W Y Middlesex TW17 98L. England, AREAS STILL BEING SOUGHT
INTJO Tel.

Ltd. Walton-on-Thames (STD 09322) 48145 * SEND £1 FOR A *
' COMMUNICATIONS .EQUIPMENT DISTRIBUTORS RN ERENG) VGRS




* Excellent metered parking

* Close to Hammersmith Underground
Station for Piccadilly, District
& Metropoiitan Lines

*Bus no's 260-266-704-27-91

267-290 stop outside

Opens Tuesday 16th

259261

King st.
ammersmitp
7 London wg
L By 01748 9926

September,1980

Opening Hours 9.45 am to 5.30 pm Tuesday to Saturday (Closed Monday)

Maplin mail-order —
Now better than ever!

* Up to 8% discount for use with next order

* All prices include VAT

* Same day service on in-stock lines

* Over 95% of our stock lines in stock

* Large range of all the most useful components
* First class reply paid envelope with every order
* Quality components — no rejects — no re-marks
* Competitive prices

* Your money is safe with a reputable Company

On price, service, stock, quality and security,
it makes sense now more than ever to make
Maplin - your first choice for components

every time!

— r . 3 r Jy i 2 3 J 1 1 1 1 3 /I 1 J I J I}
I Post this coupon now for your copy of our 1979-80 Catalogue price 70p '

l Please send me a copy of your 280 page catalogue. | enclose 70p '
(plus 46 p&p). It | am not completely satisfied | may return l
I the catalogue to you and have my money refunded. If you live
. outside the U.K. send £1.35 or ten International Reply Coupons. l
' I enclose F1.16 l
I Name I
: Address :
1 HE 10801
N U D D BB B 5D 5R 6D @D 55 O 6D 0D 5E G 0D 0D 0D O 6D B 0

Utilising the superb JVC deck
made for Tandberg and a
ready-made pre-aligned,
tested and guaranteed
module, this cassette deck
has a superb sound-and a
high quality specification.
We've got everything you
need {except cabinet)
including full instruction leaflet
for only £39.95.

Order as XY36P (Cassette
Recorder Kit)

Stereo Cassette Tape Deck

o

Space Invaders
Fight the space invaders, be a polaris captain or a spaceship
commander. Full colour action on your own TV set and over
450 games to play.
Basic console with Combat cartridge (ACOOA) £99.50 + £2.50 carriage

Allcartridges available including:

Space Invaders (AC26D) . £29.95  Adventure (AC22Y) £23.95
Indy 500({AC248B) £34.50  Skydiver (AC13P) £16.95
Chess (Blevels) (AC28F) £34.50 Breakout {ACOSF) £16.95
Golf {3holes} (AC18U} £16.95 Slot Racers (AC19V) £16.95
Air Sea Battle (AC01B) £16.95 Programming (AC27E) £34.50
Space War (AC02C) £16.95 Olympics (ACO4E) £16.95
Brain Games (AC16S) £16.95 StreetRacer (AC14Q) £16.95
Outlaw (AC03D} £16.95 Keyboards per pair (AC29G) £11.95

All prices Include VAT and carriage except where shown.

NTIRPLIN

Maplin Electronic Supplies Ltd
All mail to:- P.O. Box 3, Rayleigh, Essex SS6 8LR
Telephone: Southend (0702) 554155.

Shop:'284 London Road, Westcliff-on-Sea,

Essex. (Closed on Monday)
Telephone: Southend (0702) 554000.

Catalogue now available in all branches of WHSMITH & Price £1.00



