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ATARI cuve

THE GAME WITH 50 CARTRIOGES
RRP £12995 inc VAT)

OUR PRICE

t89 95 ne VAYI
Ataci s supplie afree s adap 1
of paadies a pair of pvsl ks 8nd 2 combal carts dge
#nd s the most popular televison game on Ihe market
and has a 1ange ot over 40 ditferent cartridges |
additon 10 the standard Atars 1ange we 3150 Now
slock 1he new Activis artnidges which are
rrently spectal offer reduced from £18 95 1o

£16.95 inc. VAT

ATARI CARTRIDGES
20% OFF R.R.P

Atar: Soccer £29 95

NOW £23.95

Activision Dragster £18 95

NOW £14.95
Activision Boxing £18 95
NOW £14.95

ATAR| OWNERS CLUB — Why not join our FREE Silica Atari Owners Club
and receive our bi-monthly newsletter with special offers and details of the
latest new cartridge releases. Telephone us with your name and address and
we will add your name to our computer mailing Hst

T.V. GAME CARTRIDGES

We specialise in the whole range of ames and sell carirdges for the following games
ATAR!I & MATTEL * ACETRONIC PHII.IPSP' DATABASE » ROWTRON « INTERTON » TELENG
Let us know i you own any of these games and we will let you have details of Ihe range of
carindges avallable
Attention INTERTON & ACE TRONIC owners we have over 76 assorted used cartridges in stock all
with 1 year guarantee — SPECIAL OFFER £8.95 sach

We also have & number of secondhand games and cartridges

ELECTRONIC CHESS

Liguid crystal battery chess NOW £5 OFF
omputer with 100 2 hes RRP (249
battery hfe and two levels of play SALE PRICE

'C’g;\:sa"dw:l:cessepavaw chess £19 95
GRADUATE CHESS

Lo e 06 s

electronc chess set with integral
INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

chess set — see llustralion
The very first chess computer of its price to offer a portable computer with integral sensory board
Battery {6-8 hrs) or mains aperaled This is 8 modular game and additional piug 1n modules are
olanned for 1982 for advanced chess populac openings. greatest master games, draughts and

£49.95

MINI-SENSORY COMPUTER WITH
STANDARD CHESS MODULE WAS £54 50 NOW
ouniry's leading speciahsis in Chess Computers end now stock
including Challen,

Sthca Shop are one of th
System 3. Morphy. Great Game

INC
VAT

ge ot m
7.10/voice. Sensory 8 and Sensory Voice. Diplomet
Voice Champion. end the new Scicys Mark V

then 20 Chess Compur.

THE ULTIMATE T.Vv. GAME
RRP £229 95 inc VAT)

OUR PRICE

£156.48 .

£179 95 inc VAT)

6 NEW CARTRIDGES JUST RELEASED
ASTROSMASH » SNAFU » BOWLING
SPACE ARMADA » BOXING
TRIPLE ACTION
All 19 current cartridges + the six new
ones above now retatl at £19 95 — Silica
special offer price £17.95 inc VAT

The Mattel intethvision 1s the most advanced TV game in the world with a range of over 25
different cartridges all at our special offer price of £1795 This game uses a 16-bit
rmicroprocessor gving 16 colours and three-part harmony sound The picturequahty 1sincredible
wilh 30 effects andreal:stic animation An add onkeyboard will be available in the Spong 198210
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and
programmable in Microsoft Basic Other accessones will be added later inthe year The normal

price of the Intellivision - free soccer cartridge 1s £229 95 but our special offer price s £179 95
nc VAT saving you £50 00

MATTEL OWNERS CLUB — Why not join our Matiel Owners Club and recive our
regular newsletters containing details of all the latest cartridge releases Telephone us
with your name and addresses and we will add your name to our computer mailing hst
FREE 16 PAGE CARTRIDGE CATALOGUE If you are interested in owning a
Mattel, we now have lable a 16 page logue describing the latest six cartridges

to be released, as well as a new Mattel colour leaflet with briet descriptions of all 25
cartnidges Telephone us for further details

EARTH]NVADERS

These invaders are a breed of creature hitherlo unknown to ma
80001 be killed by traditional methods — they must be butied The baulc s
nducted in 8 maze where $quads of aliens chase home troops The only

way of ehiminating them is by digging holes and burying them
the large Ghosis The object of the game is for Pac Man 1o attan as.
high a scofe as possible by Capturing and desiroying Ghosts, Bugs
and Energuers wilhout being himselt destroyed by the Ghosig Pa
an 2 sncorpor ales Ihe most modern and comples status displays
Based on one of the mosi popular arcade games Space Invader’™ packs ots of
action with mutts shaped. brihant LED vessels luding atiack ships bombs
detenders. missile rockets and a beam force cannon, plus @sciting electronic sound
effects The atiack ships atlempt 10 bomb the ground delenders as they are moving

rRrP £2695 NOW £18.95 nc var
Pac Man 2 3 based on the Iatest pubgame Itis a lw P
Q ol siTategvgactiEallpursunand Besiruttion giiiirg Pac Maneqgingt
/ ever produced and 3 now on felease for the hirst in the UK ofering
o an deal presen)
rrp £3395 NOW £24.95 nc var
You manoeuvre the missie fockets - avouding alien bombs  and destroy the
nvader force as quickly 85 you can Progressive degree of difticulty udes.
automatic digital scoring For ages 6 1o adult
rrp 2495 NOW £16.95 nc var

R — THE AFFORDABLE ANSWER

The Post Oftice

1 tlustrated AW £69 oo inc VAT

SILICA SHOP LIMITED o EES

certilied telephone answering machine

Sorry darhng, 1 will be late home — Love John
The Call Jotter | brings the aftordable
answer at the amazing price of £69 (or
£99 tor the Call Jotter 2 with builtin
remote recall facilimies} These amazing
telephone answering machines are Post
Oftice certihed and guaranteed for one
yvear They make a thoughtiut gt for
home or business use

TV end receive the

THIS NEW MOOEL
INCORPORATES

ADAPTOR
WAS £199 inc VAT
SALE PRICE £124

inc VAT

m ....lu ||‘
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1.4 The Mews. Hatherley Road, Sidcup. Kent DA14 40X

Telephone 01 301 1111 or 01 309 1111 il
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WALES 4CYMRU 335
New Welsh language television service
The team of judges had a difficult task in BRIGHT IDEAS 337, 341
determinihng I:rt\’ich olf thg large n2umtl)ert odf Readers' hints and tips
entries shou e included in the 12 selecte
to go forward to the “‘realisation stage”. The go,‘tﬂ’Nng EkARTH by George Hylton 340
standard of the papers submitted was EEE UH 3
impressive. SQUARE ONE 342
. Novelty ;n cfoncept antdhing%nuity in execu Beginners' Page: Equipment wire
ion were key factors in the judging.
All participants have been notified ot the FIEW PR?\DUC.?S . d | 345
results for Stage 1. acts and photos of instruments, equipments and tools
CIRCUIT EXCHANGE 346
© IPC Magazines Limited 1982 Copyright in all A forum for readers’ ideas
drawings, phot h I blis n
&'}'a'#".;?; ?:gg;:tﬁ::gfs il.° ?:;.;’l"p.o.i.'m&. SPECIAL SUPPLEMENT
t
P e e SEMICONDUCTOR DATA (between pages 324-325) 1to8
Our June issue will be published on Friday,
May 14. See page 329 for details. Readers Services @ Editorial and Advertisement Departments 299
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Into the 80's
and beyond

Learn about the op-amp
as an oscillator
as an inverting and a
non-inverting amplifier
make astable, monostable and
bistable circuits

Learn about the behaviour of a

transistor
as an amplifier or as a switch or as an
emitter follower

Learn how to use a milliameter and
make voltmeters, electronic
voltmeters and electronic ohmmeters

Carry out experiments measuring
the gain of the op-amp and transistor
and study their characteristics

The Radionic 140 provides the

perfect introduction to electronics.
A fully illustrated handbook together with
140 circuit diagrams will guide you from basic
circuits onto more advanced circuitry.

The 140 experiments

include :
Light operated switch
Audible burglar alarm
Radio receiver with tuning indicator
Time delay circuit
Police car siren
Electronic voltmeter
How the transistor can be used in logic circuits
The charging of a capacitor
Investigating a square wave generator
Differential temperature switch

Radionic 140..... £47.750 s

Price includes VAT and p. and p. order direct from

Radionic Products Ltd.,
Waverley Road, Yate, Bristol, BS17 S5RB.

/

\/
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L The firm for Speakers

Just @ will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications
of Hifi and PA Speaker Drive Units, Speaker Kits,
Cabinet Kits . . ..

1000 items for the constructor.,

CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES -
AMPLIFIERS — MIXERS - COMBOS - EFFECTS -
SPEAKER STANDS AND BRACKETS - IN-CAR
SPEAKERS AND BOOSTERS ETC. ETC.
* Lowestprices — Largest stocks *
* Expertstaff — Sound advice *
* Choose your DIY Hifi Speakers in the comfort #
of our listening lounge.
{Customer operated demonstration facilities)

* Ample parking *

* Access Visa - American Express accepted *
{

'y i =2
0 ,o, 0625 529599

35/39 Church Street, Wilmisow, Cheshire SK9 1AS

| A,
m Lightning service on telephoned credit card orders! \{ wrd

e

ANNOUNCING
A NEW SET
DIF BASIC
ENLECTRDNICS

This 5 volumd set contains over 500 pages.
Bound in stiff tinen. Cover size 8%in x Sin.

N Price £10.00 per set (we pay the postage).

q;d

Book 1. Introducing Electronics Book 4. Meters/Voltage-dividers
Book 2. Resistors/Capacitors Book 5. Transistor Project Circuitry
Book 3. Inductors/Diodes

The manuals are unquestionaby the finest and most up-to-date available
and represent exceptional value,

This serles has been written in a tascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainees, City and Guilds
students, DIY enthusiasts and readers of electronic Journals.

Each part explains electronics in an easy-to-follow way, and contains
numerous diagrams and half tone blocks with construction details and
circuit diagrams fqr making the following transistor projects: Lamp
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch,
Light and Water-operated Switches, Pressure-operated Switches, Light
meter, Radio Thermometer, Ice Alarm,

2 OUR 100% GUARANTEE
ould you decide to return the set after 10 days exam- | y
ur money will be refunded by return of post.

Order now:

Selray Book Company
11, Aspen Copse,
Bromley,

Kent. BRT 2NZ.

Please alfow 14 YS Delivery
o ) Y D e I D e S S G L P 1 0 1 7 1T & 7 ¥ ] ~

I Amount enclosed: £ o = =
l Name: —x E - L . R S i T :
] Address: A ’ ]
i ees |
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ENFIELD ELECTRONICS

-

For up to the minute IDEX
prices please ring:- stereo headphone
01-366-1873. Sensitivity 98dB at
Please add 5% VAT IkHz with Imw
+ €100 p & p per Frequency response
item ordered. 20-25,000 Hz. Im-

pedance 35 ohms

Maximum input 0-4

watts. 7ft cord with

3-5 stereo phone .

plug.

Price £7-50 4
Order No. MHD-3 -~

Altai Multitester & Transistor Tester
DC volts 0-1v-5v-2-Sv-10v-50v-250v-1000v & 3%
AC volts 0-10v-50v-250v-1000v + 3%
DC current 0-50uA-2-5mA-25mA-0-25A 3%
Resistance:
Minimum 0-2-2-200-200k chms
Midscale 20-200-20k-200k ohms +3%
Maximum 2k-20k-2m-20m ohms
As a transistor tester
Leakage current 0-150uA at X1k range l
0-15mA at X10 range +5%
0-150mA at XI| range
Price £14-95
Order No YN 360TR

A superb stereo headphone Regulated power supply
Specifications: wi(h short circuit pro- Univprsal NI-CAD, battery charger. All
1) sensitivity 110DB at 1,000Hz with Imw tection. Onjoff Power plastic case with life up lid. ChargefTest
2) Frequency response: 20-19,000Hz LED. Protection by pri- switch. LED indicators at each of the five
3) UNIT impedance 8 chms mary fuse. charging points.

4) matching impedance 4-16 ohms

5) Maximum input 0-5 watts per channel

6) Individual slide volume control (stereo
mono switch)

Input: 240V AC. 50 Hz Charges- P :

3 1 ges:- PP3 (9V), UI2 (I -5V penlite),
Sy ey "o 1 kUt 18V °C), Ud 1.5V D), ot
R 3 5 220-240V AC, Dims:- 210 100 »x 50mm.

ating:- 3 amps (5 amp Super Special Offer at only £7-50.

7) 10 foot coiled cord with sterec phone plug quv)
8) Leathery-soft ear pads and head cushion Eo'::n' 155 x 115 x Order No. MW 398
price £5-95. Pri
rice £11-95
. LE-T6V
kb by Order No. PP 1203 GS This 34 inch super horn (Flush
Flange) piezo ceramic tweeter
converts electrical energy into
acoustic energy at an efficiency
NOISE FILTER SYSTEM in excess of 50%, a level not
A sophisticated combination of filters possible with any other type of
designed to eliminate interfering noiscs loudspeaker. Economy is added

to high cfficiency by the elimina-
tion of crossover networks,
because the unit rejects low
frequency power. It has a high
impedance of over 1,000 ohms at
| kHz and 20 chms at 40 kHz and
it presents no added load to the
amplifier.

A Super Special Offer of £4-65

Order No LOS2

from all vehicular sources including
ignition  spark, alternator/generator,
other accessories, metal to metal contact

g etc.

; ?
-
y - Contents:- Generator noise filter, alter-
, nator noise filter, Dual line noise filter
w and ignition noise filter.
3 NS Price £8-50
- Order No. NF5-1000

Please allow 21 days for delivery.

Adaplors Cable Cont. Desolder brald Frequency counter LED displays Pre-amps Sochets Tinned copper wire
Adheslves wrapping Desolder pump Gas sensor Mains adaptor Photo electric relays  Sleeving Transducers
Aerlals stripper Diacs Grommets Matrlx board Rectifiers Solder Torolds
Alarms Capacitors Dilodes Group panels Memory I.C.s Resistors Soldering irons Terminals
Aluminium boxes alr spaced light emitting Gronso Meters carbon fitm Sirens Tuning cells
A.B.S. boxes trimmer photo Headphones Microphones metal film Speakers Tuning condensor
Amplifiers suppression rectifier Heat sinks inserts metal oxide Switches Ultrasonic
Audlo leads lead through signal inspection glasses stands wirewound mercury it transmitter
Audible warning ceramic zecy L.C.s Microprocessors Ring cores micro Ultrasonic receiver

devices electrolytic germanium I.C. sockets Morse key Regulators reed Vero products
Batteries polyester intra-red Infra-red source Multisters Relays rocker

chargers nlollyltyrlene g:ml‘ays lln:,rla-red sensor Neon bulbs Resistance chart :g;zrlye

onnectors sitver mica ndicators iy

ﬁolders tantalum E::zr:“’:s Insulating tape ::_g:ﬂ :;'.'fo':';: g?rclng.lr;llzcslor :I?:’,; We are
Bezels Cermot pre-sets
Books Chokes Enameliecichppey ez Opto electronic ot push-button open from
Boxes Collformers E':':r:a"h' products screwdrivers Oscilloscopes solder mop Test leads 9 6
::‘ildbg'e tectifiers Connectors Filters Keyboards Panels silicone grease ;:;:;’;:3:‘:’5 am-opm

holders Coils Ferric chloride Keynector Pick-up colls anti-static spray T Mond ay
Busbars Continuity testers Ferrite cores Knobs Pliers freezit T: “S' e
Buzzers Convertors Ferrite rods Lamps Pre-sets plastic seal 'ﬂ“’:n"s’"‘ to

Crimp tools Fixing feet Lamp holders Potentiometers Aero kiene o

Cable P Fuses Leads P.C.B.s heat-sink audio Saturda

clips Crocodile clips Fuse holders Liquld crystal P.C.B. transfers compound I.F Yy

ties Crystals Fluorescent displays displays Probes Aero duster Transistors

markers Denco products Field strength LED Plugs Spacers Transistor tester

sleeving Demagnetisers motors LED arrays Pressure mats SWR meters Tag strips

208 Baker Street, Enfield, Middlesex.

01-366 1873.
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GREENWELD

443D MILLBROOK ROAD, SOUTHAMPTON SOt OHX
All prices Include VAT—just add 50p post. Tol (0703) 772501

Goods normally despatched by return of p

AMAZING! COMPUTER
GAMES PCB's FOR PEA-

NUTS!!
A bulk purchno of PCB’s from several
well know games

Banluhlpu Simon, Logic § and Starbird
enable us to offer these at incredibly low

prices:
‘STARBIRD'

Givesr engine ds and
|l;'1 blnh—lcccolumnn onulno noise
whe [}

noise when pointed down. i’rna contact
to see flash and hear blast of lasers
shooting. PCB !nud and working com-
gmo with speaker and batt clip. (needs

P3). PCB size 130 x 60mm. Only £2.95

‘SIMON’

The object of this game is to repeat cor-
roc!ly a longer and Ionoor ncumo of
1 n games

chi

Inm holders and lamps, aml is 1ested

ing, complete with speaker. Needs

PP3 and 2 x HP11. PCB size 130 x 130mm
Only £3-95.

‘COMPUTER
BATTLESHIPS'

Probably one of the most populu oleoc-

Fuil set ol parts as specified by ""EE’’. Ali
new goods, despatched by return of post.

* All parts lov the ‘'MINILAB' only
£17-50 + £1 post.

* All componmh for firet 6 nlﬂl of
“TEACH-IN'82" £7-30 + 80p po

* All components f or second 8 pam of
“TEACH-IN ‘82'* £4-08 + 40p post.

BUY ALL THREE SETS FOR £29 inc post.

FREE component Identification Chart | ¢

FREE piece of Veroboard | |

Reprints of articles; 30p per pert + 30p for
Tutor Deck info. (only supplied with
orders for Teach-in),

CAPACITOR BARGAINS

2200uF 100V cans 77 » 3¥mm dla. 'up.
10/£8-38; 220uF 10V axial $p; 100 £2-30;
mu:, '4“;:|WMF27!V| X 44mm dia.

0-33uF S0V rad. £1-58/100, £12/1000.
0-47uF 80V rad. £1- “/1@ £12/1000. | eloc
22uF 50V rad £3/100, £24/1000,

iW AMP PANELS

tronic games on the market
the design makes it im, nctlcll to test the
PCB as a working model, although it may
well function perfectly. lnnud we have
tested the sound chip, and sell the board
for its component value
chipped or cracked); S
TMS1000 u-processor; batt clips, R's, C's
otc. Size 160 x 140mm. Only &i

Instruction book and circuit 30p utu

LOGIC 5 PANEL
Tested Logic 8 now sold out—but we have
some PCB'- with 10 LED's and chip on,
but no keyboard. Not teeted. 58p.

‘MICROVISION'
Cartridges

These are a small PCB with a micro-
processor chip, designed to plug in to
the microvision console. Onl: unu Il.
we don't have any consotes!

they can be used as an ucllll!or with 4
difterent freq. outputs simply by connect-
Ing a battery and speaker. Tested and
working (as an osc) with pin out data.
PCB size T2 x 50 mm. only 28p eachl

1982/3 CATALOGUE

Just out only 78p inc. post. *Price inc.
Reply paid envelope (First Class). Bulk
buyers list. Latest bargain list.

GET YOURS NOW!
200 ELECTROLYTICS £4-00

K324 Large variety of values/voltages,
moltly cropped leads for PCB mntg.

F, 10-83V. Al new full spec com-
Rm'n.u. not chuck-outs!l 200 £4, 1000

COMPONENT PACKS
K503 150 wirewound resistors from 1W to
12W, with a good range of values. £1-78.

20 assorted potentiometers, all types
including single, ganged, rotary and
slider, £9:70.

K511 200 small value poly, mica, ceramic
caps lrom a few pF to -02uF. Excellent
vlrllt{

K514 100 lllvu mica caps from 8pF to a
‘;w !h‘o:u::nd pF. Tolerances from 1% to

K520 Switch pack—20 different, rocker,
llld., rot.:ry. toggle, push, micro, etc.

Km' Heatahrink pack—8 diff. sizes, each
200mm, $4p.

1000 RESISTORS £2-50

We've just purchased another 8 million
preformed resistors, and can make a
aimliar offer to that made two years nuo
al the same cell! K823—1000 mixed
+ and {W § carbon film resietors,
preformed for B mntg. Enormous range
of preferred vaiues. 1000 for £2-58; 5000
£16; 20k £36.

PANELS
Z521 Panel with 10236 (2N3442) on small
heat sink, 2N2228 dual transistor, 2 BC108,
dlodes, caps, resistors, etc.
Z587 Reed relay pan!l—contllnl 2 x OV
reeds, 6 x 28030 or 28230, 6 x 400V

ing 74 series ICs. Lots of dlﬂom! gates
and complex logic. All ICs are marked

with type no. or code for which an
I‘G:Iamallon sheet is supplied. 20 ICs
hllck case 80 x 80 x TBmm with
ocul base. PCB inside has 24V reed
relay, 200V 7A SCR, 4 x SA 200V rects,
etc. 00p.

SWITCH BARGAIN

A1 C audio amp Intended for
record rl.yu on panel 95 x 88mm Includ-
ing vol. control and switch, complete
with knobs. Apart from amp clmmy bullt
around LM38ON or TBAS20M, there (s a
l eed control circuit uolnads transistors,

ata
ONLV £1-50.

TOROIDAL

TRANSFORMER

110mm dia. x 40mm d 110/240V pri
Sec. 16V 4A, 63V 1A, MV 0-3A. Idesi
'ov‘u:o.o‘n, monitors, VDU's, etc. Reduced
to £3:93.

OP-AMP PSU KIT
A198 All parts + instructions to make &
SOmA +18, 0, —15V supply from mains
input. Only £1-95.

COPPER CLAD BOARD

All pleces too smal! for oxé otching

METERS: 110 < 82 ~ 35mm

MULTI-METER
7N 360TR
20,000 ohm/volt
DC Volts: 0-1,
0-5,2-5, 10-150~—

AC Volts: 10-50,
250-1,000
RESISTANCE
RANGES

30uA, 50uA, 100uA. £5-90. i:bK X10, XK,
Post 50p. £14-10
P.&P.87p
METERS: 45 < 50 x 34
S50uA, 100uA, 1MA, SmA, 10mA, | TRANSFORMERS
2Bv, 1A, 2A, 5A 25V, mPvimuy‘w A ©
. v m p
£2:90. Post 30p. 6-0-6v 100mA s
6-0-6v 250mA £1-22
METERS: 60 x 47 x 33mm 12-0-12v S0mA 92p
S0uA, 100uA, 1MmA, SmA, 10mA, | 12-0-12v 100mA £1-18
100mA, 1A, 2A, 25v, 50v, | Post on above transformers 48p,
50-0-50uA, 100-0-100:A, £4-76.
VU meters. £5-32. 9-0-8v 1A £1-80
12-0-12v 1A £2-40
Post on above meters 30p. 15-0-15¢ 1A £2'80
6-3v 1A £1-80
Silicone grease 509 £1-32 Post | 8-0-6v 13A £2-10

14p.

Post on above transformers 87p.

All above prices inciude V.A.T. Send 80p for new 1882 fully illustrated
catalogue, S.A.E. with all enquiries. Special prices for quantity quoted

on request.

All goods despatched within 3 days from receipt of the order.

M. DZIUBAS

158 Bradshawgate, Bolton

Lancs. BL2 1BA

Kaee

kits. Mostly double sided

250om (approx. 110 3q ins) for just £1-06.
MIXED LED PACK

All new lull spec by Micro, Fairchild, etc,

Red, Yellow, Green, Amber, Clear, Smm

& Smm. Pack of 50 asstd £3-85; 250 £1S.

FILAMENT DISPLAYS

Z653 7 sep display 12:5mm high. Idnl 'ol

;;I;L opsc'-:ﬁon. taking lx l‘¢'n oot ‘ '

D.cm e. On on ol
£3-00. Data supplied.

a'(»
LIE DETECTOR
Not a toy, this precision Instrument was
originally part of an “Open University'*

course, used to measure a change in
emotional balance, or as a lle detector,
Full dolall' of m to use it are given, and
a clreuit di witl
es, leads and conductive lolly
oeds 2 4 v b-m Overall size 155x 100 x
100mm. y £7:98—worth that for the
case and motor alonel!

CHEAP CHIPS
76477 Sound IC £1-28.
2102A RAM 6 for £3.
MK4027 shitt reg. 8 for £6.
UATBMG + voitreg £1-08.
uATIMG — voltreg £1-20,

V4

—

ELECTRO-DIAL
Electrical combination lock—for maximum
seocurity—pick proof. 1 miilion combina-
tions!! Dial is turned to the right to ono

left to a
right nglln to a third number, Only whcn
this has been completed in the correct
sequence willthe electrical contacts close,
These can be used to operate a relay or
solenoid. Overall dia. 88mm x 80mm deep.

MUSIC KITS

ALL WITH PRINTED CIRCUIT BOARDS

128-Note Sequencer SET76 120-43
16-Note Sequencer SETs8 8463
3-Channel Mixer SET107 21-50
3-Microphone Mixer SET108 1299
8-Channel Mixer SET00 9867
Analogue Reverb

Audio Effects SET108 13-12
Chorosynth SET100 125-04
Compressor 120
Digital Reverb SET78 7356
Discostrobe SETST W78

Over 40 new general interest kits in

Drum-Syn!hnhn
Enlarger Timer

Headphone Amplifier
Metronome
Microphone Pre-amp

SET119 50-11
ETHY 22
SETSS 1178
ET90 16-38
ET42 15-92
SETSS 7813
ET“ 17

catalogue.

Lots under £5, most under £10. Ideal for beginners,

Noise Limiter SETO7 13598
P.E. Minisonlc Synth SET38 101-50
Phaser SETSS 2108
Phasing & Vibrato SET70 36-28
Practise Amplifier SET108 22-1%

hythm & SET 103_ See Lists

lgnat Tracer SET100 17-50
Simple Phase Unit o]
Smooth Fuzz SETH L]
Speech Processor SET110 12-16

Split-Phase Tremolo
Switched Treble Boost
Synthesiser Intertace
Generator

Wind and Rain Unit

SET102
SETS9
SETS1
S|

ETE3
SET116
SET48
SET
SET117
SETSS
SETHS

222, 4LS
2222258222

Push-on, push-off “table lamp" type Only £9-88.
rated 2A ac. 10p each, 15 lor Cl 100 Also without b
for £5. only £3-93,

Sets include PCBs, UK. P, & P, 1532 VAT, Res., Caps., $'C.s, Pots, Most also include
X, Pholocopy of Orlu Text. Fuller details and more

Knobs, SW's, Skts., Wire, Solder,

great Kits In our Free Catalogue. Please send S.A.E. for a copy.

Prices correct at press, E. & O.E., subject to stock. Delivery frequently by return but please

allow 14 days.

PHONOSONICS

DEPT EE25, 22 HIGH STREET, SIDCUP, KENT, DA14 6EH
01-302-6184
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Tel: 0206 36412

Hill Farm Industrial Estate
Boxted

Colchester Essex CO4 5RD

SRapid
YElectronics

BRIDGE RECTIFIERS 2N3053 23
2N3054 S5
2N3055 50

2N3442 120

COMPONENTKITS VNBSAF 95
An ideal opportunity for the beginner or the experienced construc-
tor to obtain a wide range of components at reduced prices.
W 5% Resistor Kit. Contalns 10 of each value from 4-7Q@ to 1M
{850 resistors) 480p
Ceramic Capacitor Kit. Contains 5 of each value from 22p to 0.01 |
(135 caps.) 370p.
Polyester Capacitor Kit. Contains 5 of each value from 0:01 10
1uF (65 caps.) S75p each.
Presel Kit. Contains 5 of each hor. Value from 100 to 1M (total 65
presets). 42Sp each.
Nutand Bol1Kit. Total 300 items. 140p.
25 6BA 1" bolts
256BA {” bolls
50 8BA nuts
50 6BA washers
CAPACITORS
Polyesler. Radial leads. 250V 280 type.
0-01, 0:015, 0-022, 0-033, 6p; 0-047, 0-068, 0-1, Tp; 0-15, 0-22,
9p; 0-33, 0-47, 13p; 0-68, 20p; 1, 23p.
Elecirolytic. Radial or Axial leads.
0-47/63V,1/63V,2-2/63V, 4-7/63V, 10/25V,Tp; 22/25V ,47/25V . 8p;
100/25V, 8p; 220/25V, 149 470/25V 2p; 1000/25V 30p.
Polyester. Stemens PCB
1n, 2n2, 3n3, 4n7, 6n8, 10n, 15n, Tp; 22n, 33n, 47n, 68n, 8p;
100n, 9p; 1500, 11p; 220n, 13p; 330n, 20p; 470n, 28p; 680n, 29p;
1u, 33p; 2u2, S0p.
Tantalum bead.
0-1,0:22, 0:33,0:47, 1-0@ 35V, 12p; 2:2, 4-7, 10 @ 25V, 20p;
15/18V, 30p; 22/16V, 27p; 33/16V, 45p; 47/6V, 27p; 47/18V, T0p;
63/6V, 40p; 100/10V, %0p.
Ceramic.
22p-0-014. 50V. 3p each.
Polystyrene, 5% tolerance.
10p-1000p 6p. 15000-4700p 8p. 6300p-0-012 10p.
Trimmers. Mullard 808 series.,
2-10pF 22p. 2-22pF 30p. 5-5-65pF 35p.

TRANSFORMERS
Please add carriage charges to our normal posi charges.

Min{ature mains.
606V, 903V, 12012V all @ 100m A 100p each
High quality, Splitbobhin construction,
6VA  0-6,0-8 @ 0.5A;0-9, 0-9V @ 0.4A 0-12, 0-12V @ 0.3A.
220p each
0-6, 0-6 @ 1A; 0-9, 0-9V a 1.2A; 0-12, 0-12 @ 0-5A;
4A  275p each (plus 40p carriage).
.. 0-9, 0-9V @ 1.2A; 0-12, 0-12V @
A 0-15 0-15V @ OaA 330p each (plul 60p carriage)
0- 12 0-12v = 2A; 0-| 0-15V @ 1.5A; 400p each
{plus 70p carriage)
100V A 0-30, 0-30V (2 1.6A 920p each {plus 80p carriage).

kK XK Khk

TRANSISTORS 10| BFX29

BC549 TIP29C

0-9A200V 50 % AC128 20
25

120/ BC17N

g0 BC172

w0 BCIM

40 BC178
BC179
BC182 10/8B
% BC182L 8
BC183 10
BC183L 10
BCi1g4 10

CABLES
20 metre pack single core
connecling cable, 1en differ-
ent colours §5p
Speaker cable 10p/m
Standard screened  18p/m
Twin screened 24p/m
2:5A 3 core mains 23p/m
10 way ribbon $Sp/m
20 way ribbon 120p/m
REGULATORS
Posltive

s 78LO525p

25 4BA }” bolts
254BA {” bolts
50 8BA nuts

50 6BA washers

Negalive
79L05 85p
8L12 85p
79L15 8Sp
4Sp
45p

%7805 45p
#7812 45p
7815 &0p
LM309K

130p
*LMITT
120p

SOCKETS
%8pin 7p
%14 pindp
# 16 pintop
18 pin 15p
20 pin 18p
Soldercon pins 89p/100,

RESISTORS

iW 5% Carbon film E12
series. 4-70-10M. 1p each
W 5% Carbon film E12
serl 4-10-4M7. 2p each
W 1% Metal film, EZ
serles 1002-1M $p each

PANEL METERS
Slze Sx % 48 x 35mm.

1
15
14
14
14
14
30
30
30
40
*BC547 7
BC548 10
CA3T6IE
CA3189E
ICLT106
! 34 icLscaa
AY-3-1270 sap | 'SHTLS
AY-3-8910 700 JEicy
KAY-3-8912 | (F3se *

CA348 s LMIO 395

S LM301A 25
*CAJO&O 85 X 1t 5

LM318 120

78 Kk LM324 40
LM33g 50

LM348 65
VERO +% Verobloc 350p LM338 &)

22 pin
24 pin
28 pin
40 pin

TIS9 30
* VN1OKM
45

|| VN4GAF 75 2N2907A
VNGSAF 83 2N2926
50 | NE566

70 | % NES67
120 NEST1

200 RC4136

22 SN76018
120 | 4 SNT6477 250
150 TBAB00

150/ TBAB10

135
270
225
150
188
1
45
120

23
8 25
140)LM3T7
290 % LM380
730 ¢ LM381
320/ LM382
80
45
s

TIP29B 58
150 | LM3900
65 LM3909
LM3911
s LM3914
s LM3915
LM13600
MC1310
MC3302
MC3340
NE515
NES29
NES31
NES44
% NESS5
¢ NE556
NES65
4082

BC149
LINEAR

TLOM
TLO72
428! TLOBY
90/ TLOB2
150 TLOB4
% XR2206
ZN414
ZN423
ZNa24
ZN42SE
ZN426E
ZN42TE
ZN428E
ZN10ME

150
100

23 120

12VA

UVA s LM741

LM747
LM748
LM1458
LM2917

75
35
40
200

S0V A

498p each. L DAY09¢

4502

OPTO SPECIAL!

Special pack containing
thirty Smm LEDS. Ten
red, ten green, ten
yellow. Our normal
price is 320p. Special
Ofter price just 250p!
Ofter expires 30th May
82. Please nole these
are top quality grade 1
evic.

NHNN NN NN

OPTO
“3mm red
Y 3mm green 12p
S Imm yellow 12p
Clips to sult 3p each.
Rectangular
% Red

$p

12p
Green 17p
Yellow 17p

BOXES

Dlmenllon. in Inches. Aluminium,
T0p 6> 4x2 120p
85p 6x4x3  150p
100p 8x6x2 188p

*
*
*
*
*

4x3x2

*Plnllc Project Boxes

*Comple!e with Hd and screws.
3 x2x1n. 5%

* q x : x 14in. 88p

* x 2in. 160p

%4017
glxeo‘| matrix 5 Bkt
2:5 % 3-75"

2'5 % 57

3-75 x 5™

VQ board

Yeropins per 100
Single sided S0p
Doubie sided §0p
Spot face cutier 105p

THERMlSTORS FOR
ROJﬁC
VA1067S 40p | GL16 350p

CONNECTORS

JSmm red
% Smm green
% 5mm yellow

sp
12p
12p

DIN

2 pin
3 pin
$ pin
TIL32 Phono
TIL8

TiILIN
ORP12

40p
40p
$0p
85p

10p

1mm

Jack
2.5mm 10p
3.5mm  v8p
Standard 16p
Stereo  24p

Plug Skt
1

4mm 18p

Q)
| 4039

4036

4040
404
4042
4043
4044
4046
4047
4048

4055
4059
4060
4063
4066
4067
e 4068
4069

285
295

T 4049

4050
4051
4052
4053
4054
7442
T444
T446

4085
4086
4089

% 4093

4094
4095
18| 4097

4503
4507
4508
4510
K 4511
4512
4514

(]
So
70
180
180
75
45
70

200 4585
80

%0
75

60

L 1]
43

UHF (CB) Connectors

PL259 Plug 40p Reducer 14p
S$0239 Square chass|s socket 38p
502398 Round chassis sochet 40p

Seven Segment Displays
Com. cathode Com, anode

DL704 0-3in 95p DLY07 0-3in $5p
W FNDS000-5in 80p FND507 0-5in %0p

TIL313  0-3in 105p TiL312 0-3in 105p
TIL322  0-Sin 115p TIL321 0-5in 11Sp
Allseven segment displays are supplied with
connection details.
2NSTTT  4sp Dual colour LED
@ ORDERING INFO

@ All prices exclude VAT, Please add to 1otal order

@ Please add 50p carriage on all orders under £10 |

@ value. Send cheque/PO or Access/Visa numbe

@ wilth your order. Please note our new address

@ Callers most welcome—we are jus1 10 minutes from @
@ the centre of Colchester. Telephone orders welcome @
@ wilh Access and Visa. Official orders welcome from @
@ colleges and schools etc. Expori orders no VAT bul.
) please add carriage,
[ X X 900000000000 ....Q

HARDWARE DIODES

PP3 Battery clips SR
Red or black crocodile clips 90 so
Black pointer control knob 7
Pair Ultrasonics [
%6V Electronic buzzer H4
% 12V Electronic buzzer 1N914 @
% PB2720 Plezo transducer *1IN4148 2p
TO18 transistor socket
64mm 64 ohm speaker

60p

{EC 3 pIn 250V/BA

Plug chassis mounting 38p
Socket free hanging $0p
Socket with 2m lead 120p

SOLDERING IRONS

Antex CX 17W Soldering Iron 420p
2.3mm and 4.7mm bits 1o sult SSp
CX 17W element 190p
Antex X25 25W Soldering Iron 440p
3.3mm and 4.7mm bits 10 suit SSp
X25 25W element 190
Solder pump desoldering 100l tSOp
Spare nozzle for above
10 metres 22 swg solder 109_p
[POTENTIOMETERS
Rotary.Carbon track Log
or Lin 1K-2M2. Single
32p. Stereo 85p each.
Single switched 80p.
Slide. 60mm  1fravel
single Log or Lin SK-
1N5406 500K. 83p. Preset. Sub-
400mwW min  horiz. 10002-1M.
zen. Tp.

F1N4001 3p
1N4002 §
1N 4006
1N4007
1N5401
1NS404

64mm 8 ohm speaker

Just

phone

700 % BZX61 Series Zeners.

*I 3W. 4V7-39V 15p each.

PCB MATERIALS

Alfac PCB 1ransfer sheels-
pluse state lype {(e.9. DIL pads

TRIACS & SCRS
SCRs
% C106D

us on 0206

45p

reee

1237
Lot s P 78 1 PSR P P S 3 98 PR P 74

(908 74 74 28 50 38 5 S0 94

SWITCHES

Submin. Toggle

SPST S5p SPDT 60p % DPDT 50p
Miniature toggle

SPDT 80p SPDT centre of!
DPDT %0p DPDT centre of!
Standard 1oggle

SPST 35p DPDT 46p
#Miniature DPDT slide 12p
#Push to make 12p Push 10 break 22p

Rotary type adjustable siop

p
100p

S5

90
80
80
(1]

80 .L

78 L

40
a3
44
5
25
80
50

100

LS670

[ N

| 0w |

1PI2W, 2P6W, 3P4W, APJW all $5p each

DIL swiiches
4 SPST 80p

Dnlo etch resist pen 100p
Flbre glass board 3-75" x 8” 75p

@ {Ferric Chlotide 250m| bottle 100p !4
The Rapid Guarantee .
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36412 with

your order! 6 SPST 80p 8 SPST 100p

* Same day despatch * Competitive prices
Top quality components * In-depth stock
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NICADS : UK’s LOWEST PRICES

AMBIT
TR'!'E!,Y){'IY TONA l..'gi

WosiD

. E}tADIO
LECTRONE

OCONCTSE PATUTS CATALOG 'E

“axt apring e

e
AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT Now — | A‘

Price on the page

Ambit's new
style catalogue
continues to
lead the market
with low
prices, new
items, info,

3 x £1 discount
vouchers.
Here's a few
examples of
some super low

prices: L 1] L 1 CAPACITY TYPE 1-9  10-49
500 mAh AA 80 74
2200 mAh (o4 235 1.99
Argis oo SO
m a! P
BC237/8/9 8p 110 mAh PP3 3.70 350
3SK51 54p

10MHz XTALS
8 Pole 10.7MHz XTAL filters £14.50
2GHz coax relay 150W

vai

2

Prices shown EXCLUDE VAT
Access/Barclaycard may be used
with written or telephone orders,

£10.95 o , SR
official MA details on application.

AMBIT internationa

+ all the usual stuff at rock bottom prices +
Toko coils, crystal and ceramic filters,
micrometals toroids, Fairite ferrites, Alps
switches, OKI LSI, Piezo sounders, RF, IF
Modules + Kits etc.

E&EQ.
POSTAGE and PACKING
50p per order

As an introduction

LIMITED OFFER!

to CRICKLEWOOD ELECTRONICS LTD.,
(Marshall's Old Shop), 40 Cricklewood Broadway, London NW2 3JET
tel: 01 452 0161 Whilst stocks lost and only if accompanied by this Ad.

DESOLDERING TOOL

Normal Price £6-50 + VAT with this ad £3-85 + VAT,
Spare Teflon screw-in noses 75p + VAT,

Now you need no longer grope in the
dark. For a miniature price you can
watch those volts move! See those
resistors jump to life!

THE MIGHTY MINI MULTI-
TESTER 2,000 ohms per volt. DC &
AC Voltage ranges: 10v, 50v, 250v,
1000v, DC current ranges 100mA,
Resistance ohms x 10, chms x 100db
from —10db to +22db. Mirror arc

Now every one can afford one of these superb, anodised aluminfum high
pressure hand desoldering tools at nearly half our normal price.

JAPANESE TRANSISTORS May not be as hard to replace as you think.
Phone our equivalent service on 0) 452 0161 (everyday except Wednesdays) or
write. We have thousands of Transistors, ICs, LEDS in stock, as well as every
conceivable type of component—Why not make CRICKLEWOOD ELEC-
TRONICS your personal ELECTRONICS HOBBY CENTRE? We have the goods!

N

=
®

scale, overload protected, complete with battery, test leads & instructions.
Usual price £8-65 + VAT with this Ad: £4-95 4 VAT,

ORDER FORM
Name
Address .

sivsneinn.. Desoldering tools @ £3-85
veiveen.. Spare Teflon noses @ 75
e . Mighty Mini Testers @ £4-95
Postage, packing and Insurance @ 60p per one
device 25p for each additional device

Sub total

Add 15% VAT

ers please do not add VAT but allow enough to cover p.
TRADE ENQUIRIES WELCOME.

This offer applie; to UK only PIeasealIow7-IOdays de"very Overseas custom-

ostage,

CRICKLEWOOD ELECTRONICS LTD.

40 Cricklewood Broadway, London NW2 3ET tel 01 452 0161

| enclose cheque nofP.O, NG, .....cccovviiiiiveriiiiirinns £ veaesressarers I GLOBAL SPECIALTEES CORPORATION
Alternatively please credit my VISA/ACCESS no. ...o.ovviiiiiiiiiiiiiiiinniinininninns — e TRy
Signature ..... I EE FREE catalogue tick box [J

294

Normal delivery 48 hours

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG  POSTCODE CM14 4SG

200 North Service Road, Brentwood, Essex

JUMP

Climb aboard the breadboarding
bandwagon with GSC's new WK —1
wire jumper kit — just what you've
always wanted to make
breadboarding easier and quicker
than ever before. Here, in one
neatly compartmented box, are all
those different lengths of insulated
hook- up wire you need — 25 pieces of
each, in 14 lengths ranging from 0.1 inch
to 4 inches. What's more, the GSC kit makes
your job even easier by colour-coding all the
different lengths and providing a quarter-
inch length at each end with the insulation stripped :
off and bent through 90°, So GSC jumper wires come S
ready to plug stralght into your quick-test sockets, bus strips or
breadboard system. No more fiddling around with wire cutters,
strippers or pliers — everything you need in one box. Take the plunge
right now by filling in the GSC coupon.

GSC (UK) Ltd,, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
Telephone: {0799) 21682. Telex: 817477.
) R GBE N N IE N D e G e o

[_WK 1 ]Jumpev Kit ] £5.50 Nett lumn price inc. P&AP 15% VAT £7.47
Please deduct €1 postage from each addinional order

I enclose cheque/PO for £
or debit my Barclaycard, Access, American Express card
o Exp. date
or Tel: (0799) 21682 with your card number and your order
will be in the post immediately
NAME -

ADDRESS ___

Global Specialties Corporation (UK) Limited, Dept. 4RR
Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex CB11 3AQ.

TOMORROW'S TOOLS TODAY

L-__---------
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY OGUARANTEED ORDERS
] ATCHED 8Y RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0.2s DR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 50p TO ALL ORDERS.OVERSEAS ORDERS PDSTAOE AT
COST. AIR/SURFACE. (ACCESS orders by telephone welcome).

VAT Export ordera no V.A.T. Applicable o U.K. Cusiomers only. Uniess stated otherwise

all prices are exclusive of V.A.T. Please add 13% 10 101l cost Inciuding P & P.

We stock many more items. It pays to visit us. We are situated behind Wattord Football
@round. Nearest Undorornumflsﬂ Statlon: Watford High Str Open Monday to
Saturday 9.0 am-8.00 pm. Ample Free Car Parking space avsllable.

POLYESTER CAPACITORS: Axial lsad type (Values are In nF)
400V : 1nF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 100, 18n, 18n, 22n 12p; 33n
29p; 220n 0p; 330n 42p; 470n $2p; 680N 60p; 1uF 88p; 2.2 82p ; dull
100V : 10nF, 12n, 100n 11p; 150n, 220n 17p; 330n, 470n 30p; 630n 38p;
48p; 4u? S8p.
POLYESTER RADIAL LEAD CAPACITORS (250V)

10nF, 15n, 22n, 27n 8p; 33n, 47n, 68n, 100n 7p; 150, 220n 10p7 330N,
470n 17p; 680n 19p; 1u* 23p; 1u5 40p; 242 40p.

ELECTROLYTIC CAPACITORS : (Values are in 4F) S00V : 10 52p; 47 T8p; 63V : 0-47,10,
1-8,2:2,3-30p; 4:7 9p; 6-8,1010p115, 22 12p; 33 15p; 47 12p3 100 1%p; 1000 70p. S0V : 47 12p;

47n, 68n 18p; 100n, 150n
35p.
1uF 42p; 1u5 45p; 212

Teach-in 01 ail
avallable.

parts

68 20p; 220 24p;

470 32p; 2200 %0p. 40V ; 4:7, 1B, 22 §p; 3300 $0p; 4700 120p. 25V: 1-5, 8-8,

10, 22 8p; 33 9p; 47 8p; 100 11p 1 150 12p; 220 13p; 330 22p; 470 2Sp; 680, 1000 34p ; 2200 S0p;
3300 78p ; 4700 02p. 10V ; 40, 47, 100 9p ; 125 12p; 220 13p ; 470 20p } 880 34p ; 1000 27p; 1500 Mp;

2200 36
TAG-

13300 74p ; 4700 79p.

40V ; 47004 180p. 25V ; 4000 92p ; 3300 88p ; 2500, 2200 90p. 15,000 34Sp

TANTALUM B8ead Capacitors
33V: 01, 022, 0-33 15p; 047,

POTENTIOMETERS : (ROTARY)
Carbon Track. 0:25W Log & 0-3W

“D TYPE: 70V ; 47004 245p. 84V ; 3300 198p ; 2200 139p. 50V ; 3300 134p ; 2200 110p.

oPTO
SLECTRONICS

0-88, 1-0, 1-5 18p; 2-2, 3-3 18p; ; Linesr Value, | LEDs plus clips
47, 68 22p; 10 28p. 18V ; 22, | 3006),1 K& 2K (LIn. only) Single 28p = TIL209 Red 3Imm 13
3:318p; 4:7, 6-8, 10 18p; 15 38p; | 5K-2 M) eingle gang 290 | TiLe11 Grn 3mm 18
22 30p; 33, 47 40p; 100 75p. S5K-2M{ single with DP swliich 73p TILR12 Yell 1
18V 18,2290 ; 3,47 1&100 S5p. 8K-2 M £) double gang 0p 2" Red ollow '=
MYLAR FILM CAPACITORS SLIDER ;’OTENTIOMET(R 2" Yellow Green 18
190V : 1nF, 2n, 4n, 4n7, 10n 8p; (.28W log and linear values 60mm | Square LED 28
18nF, 22n, 30n, 40n, 47n Tp; 56n. gk ()-300K ) single gang 70p | Triangle LED 18
100n, 200n 9p. 470n/S8V 12p. 10K -800K ) dual gang 110p | OCPTt 120
HIN;ATUR: TYPE TRIMMERS Seit Stick Gradua g Bezels 40p g::;g ;:
4-6pF, 2-10y ; 2-25pF, 3-65pF

; ARl P"  PRESET POTENTIOMETERS | 2NO7T7 “

3p; 10-88pF 38p.

COMPRESSION TRIMMERS
3.400F, 10-800F 20p ; 20-2500F 28p;
100-580pF 38p; 400-1250pF 48p.

POLYSTYRENE CAPACITORS

Vertical & Horlzonisl
0-1W 60 3—3M{ Minlature
0-28W 100 3—3-3M £) Horlz
0-28W 200 3—4- TMQ) Vert

Tp
16p
10p

RESISTORS: Carbon Flim, High

| 7 Seg Displayse
TIL921 C An 87 119
TILIR2 CCIh 8”1
DL704 C Cth 8
DL707 C.A. -3~
DL747 C.A.-0” 100

10pF to 1nF 8p; 1-8nF to 12nF 10p. | Stablllty, Low Noise, Miniature FND387 or 500 129
| Tolerance 8. MAN3840 m
SILVER MICA: 2pF, 3:3, 4:7, Range val. 1-99 1004 .37 Green C.A_te0
68, 8-2, 10, 12, 18, 18, 22, 27, 33, | yw 2024M7 €24 2p  1p | TIL32Inf Red 82
39, 47, 50, 56, 68, 75, 82, 85,100, | fw 202-4M7 E12 2p  1p | TIL7Bdeteclor 534
120, 180, 180 15p. 200, 220, 250,  w 2n2-10M E12 Sp  4p | YiL8! 5
270, 300, 330, 360, 390, 470, 600. 2% Metal FIlm10n-1M 8p 4p | TIL100 90
800, 820 21p. 1000, 1200, 1800, | 18, Metal FIimSIQ-1M 8p 6p | Bargraph Red.

30p. 3300, 4700 60p.

CERAMIC CAPACITORS: 50V
0-8pF 10 10nF 4p3 22n to 100n 7p.

EURO BREADBOARD £5-20,

100+ price applies 10 Resistors of
each value not mixed.

TGS 812 or $13 gas and emoke

Ten segment 223p

LCD DISPLAYS
34 Digit $50p

| detector 578p. Sockelfor above 40p.
SWITCHES
VOLTAGE REGULATORS® SLIDE 280V TOGGLE 2A 250V
1A TO3 +ve  —ve 1A DPDT 14p | SPST 13p
8V 7805 145p 705 220p 1A DP cjoft. 13p | DPDT 4p
12V 7612 143p 7912 120p A DPD 130 | SUB-MIN
18V 7815 14Sp 7915 220p TOOGLE
1y 7816 145p - PUSH BUTTON 8P changeover 88p
1A TO220 Plastic Casing Latching or SPST on/oft 84p
sV 7805 45p 7905  55p Momaentary. DPDT $tags 780
12V 7812 50p 7912 s5p SPST C/Over 99p DPDT ¢/o 38p
18V 7815 S0p 7915 S5p DPDT C/Over145p DPDT Blased 143p
1ev 7818 S0p 7918 S5p
nv 7824 50p 7924 SSp SWITCHES Minlature Non-Locking
100mA TO92 Plastic Casing Push to Make 18p Push to Break 20p
sV 78L0S 30p  T9LOS 60p ROCKER: SPST on/off 10A 280V 280
eV 78L62 30p — 1 ROCKER: Iiluminated DPST
v 78L82 J0p / Lighis when on: 10A 240V 38p
13V 78L12 30p 912 e0p 3 ROTARY : (ADJUSTABLE STOP) 1 pole/
1V 78L1830p  79L15  60p 2-12 way 2p/2-6W, Sp/2-4W, 4p/2-SW.  4Sp
123 38 LM3TT 128 T78HO5+5V/SA ROTARY : Mains 250V AC, 4 Amp s3p
CA3085 95 LM323IK 500
LM300H 170 1aass0 5o JBHGSA +5V
LM308H 140 TBAS2 7 to +28V 589  DIL SOCKETS (Low Profile - Texas)
LM309K 138 58 75 79HG 5A —2-25 | 8 pin 8p; 14 pin 10p; 16 pin 10 oin 18p;
LMS17K 330 TDA1412150 to —24V  785p 20 pin 22p; 24 pin 25p; 20 pin 28p; 40 pin ¥p.
JACHSONS VARIABLE DIODES IENERS SCRs
CAPACITORS AAI29 22 Range 2V7 to Thyrlstors
Dillcon 0 2 365pF with BAI0 33 | SOV 400mW | yaq00v a2
100/300pF  220p 8low motlon BY120 11 Sp essh | saj400v 40
800pF 250p Drive 495p BY127 12 Range 3V3 1o SA/800V s
01 Ball Drive 00 208/176 4350 CRO33 234 | 33V.1:3W BA/S00V 88
4811/DAF  18sp v o Whhalow OAs 4 15p each | gaji0ov T8
Dlel Drive 4103 motion drive 495p OA47 12 SA/S00V 00
01/361 T15p GB04-50F 10 18 OA70 12 NOISE 12A/100V 78
Drumsamm  $9p 192000 ¢ Tign QAT® 18 1247400V 95
100, 150pF  382p OA®Y 18 | Diode 195 | j2a/800V 168
0-1:365pF  350p ‘L’ 3 x310pF 728p OASs 18 _ — | 13AJ700V 188
002 365pF  435p 00-3 x 28pF 578p OA#0 [} SRIDGE Ne4es 130
OA0 .
DENCO COILS RDT2 145p OA#8 9 | RICTIFIERS ;::3:3 ;:
'DP'VALVETYPE RFCS 140p 0OA200 3 1A/60V 18 BT106 108
Range 1 to 5 Bl.,, RFCT7(19mH)160p OA202 ] 1A/100V ” C108D 38
Rd., YI. Wht.122p0 [FT 13; 14; 15; IN914 4 | qajioev m | Ticas 2
6-78.Y.R. 110p 16;17 1200 IN91S s / TiC48 29
1:3 Green  150p IFT 18/1:6 135p IN4001/2 8 T1A/400V 28 | 1ie4q 15
'R‘I'd' 1\J~7h° BI..‘YI., ;_Fgga‘/aes 182p 4003 : IA/S00V 34
., Wht. 50p 1 1250 IN4004/5 2A/80V 38
BIA Valve Holder MWBFR 122p IN4008/7 7 |A;200V 40 I:,:ﬁo‘\:" It
420 MW/LW SFR1S4p :g::os : TAI00V 48 :A"“¥ :.
VEROBOARDS 1" | COPPER SA/100vV 18 | 2A/600V SANSY o
clad plain | ciad boards 3A/400V 18 | 8A[100V 'A/mv e
2§ x Tp 52p  Fibreglass 3A/e00V 17 SAj400V (1] 12A/100V 70
NEES Bp — Sx& Mp 3A/1000V 36 | 10A/200v 218 | JOQUASEY )
x 33" 83p — |8 x 12 1%0p 6A/400V50p | 10A/600V 1S ‘“/mv 138
x 8  95p 7T9p  S.R.B.P. — | 25A/200V 218 |ul|oov 103
$ 1 e nip | 558 e asasoov ams | JOR0GOV 18
x 17" [ - — 84 L
Pkt of 100 pina  50p | Ferric Chlo- | We  stock & yyjapiL 55 25AI488¥ 12
8pol Face Cutter 113p | fide 1 Ib. 2SN H
Anhydr. 195p of Electronic 25A/1000V 480
Pin Ingertion Tool Lea P odals | Books and DIAC 30A/400V $25
162p | Dalo Pen 90p ' Magazines ST2 2S | T26000D 120

7414 70
TA142  19¢C
74143 250
74144 250
74145 70
74147 "
74148 73
74150 80
74151 45
7407 28 74153 43
7408 16 74154 75
7409 18| 74155 bi
7410 14| 74156 rEd
7411 20! 74187 45
7412 20, 74159 9
7413 24 74160 80
7414 32 74161 0
7416 25| 74152 62
7417 25| 74163 [ 13
7420 19 T4184 84
7421 20/ 74185 62
7422 20| 74166 65
7423 22 74167 135
7425 28 TMT0 168
7426 30, 74172 290
7427 T 1M13 [11
7428 20| 74174 72
7430 18 4175 72
7432 26 T4176 s5
7433 27| M7 78
7437 27| 74178 [ 1]
7438 27| 74179 [ ]
7440 17| 74180 (1]
7441 sg 74181 140
7442 3 74182 15
7443 90, 74184 99
T444 o0 74185 99
7445 §5| 74188 2%
7448 55, 74190 70
7447 50 M9 70
7448 50| 74192 10
7450 18| 74193 (11
7451 18| 74104 75
7453 16 74195 (1]
7454 18 74196 (11
7460 18 14197 (1]
7470 33—
7472 30! 74LS
7473 30| LS00 12
7474 25| LSO1 13
7475 40| LSO02 14
7476 30| LSO3 14
7480 48| LS04 1
7481 120| LSOS 15
7482 70 LS06 15
7483 50| LS09 13
7484 80/ LSi0 13
74385 5 LS1 15
28| LS12 15
205 LS13 30
28| LS14 9
7491 45| LS1s 15
7492 30| LS20 15
7493 30| LS2Y 15
7494 M| LS22 15
749 50 LS26 13
7496 43 LSs27 13
7497 120 LS28 20
74100 35 LS30 13
74104 $4 LS32 15
74105 $5 LS33 16
74107 32 LS37 1
74109 35| LS38 18
74110 40 L340 18
74111 55| LS42 35
74112 170 LS47 40
74116 88 LSS1 15
74118 80/ LSS4 15
74119 90 LS55 30
74120 75 LST3 25
2 30 LS4 25
74122 45| LS75 3
74123 0, LS76 20
74125 42 LS78 24
74120 40 LS8 50
74128 42 LS8S 70
74132 48| LS86 k]
74136 35 LS80 ]
Transistors BC213L
AC125/6 35 BC214
AC127/8 3% BC214L
AC141/2 30 | BC236
AC176 3 gggg'l
ACY17/18 70 78
ACY19/20 7% | BC308
ACY2122 78 | BG3U/B
ADi61/2 4z | BC338
AF118 90 BCa
AF139 “ :S:%‘,
Afpe T8 oaian
BC107 19 | BCS4T/8
BC1078 12 gg;gg
BC108 19
BC1088 12 D5E389
BCYT0/T
BC108C 12 | geyn
BC109 1 BD131/2

BC180 48 | BDYSS
BC167/8 18 | BF115
BC169C 18 | BF187
BC170 18  BF180
BCI72/3 11 | BF194/8
BC177/8 120 | BF198/7
BC179/81 20 ::1233/9
BC182/3 10
BC184 10 | BF224

BF244/5
BCIs2L 19

BF244B
BC183L 10

BF256
B8C184L 10 | BF257/8
B8C187 26 | BFese
BC212/3 18 | BF274
BC212L 10 | BF336

LS91 80 | 4007
LS82 36 | 4008
LS93 38 | 4009
LS95 45 | 4010
LS96 120 | 4011
LS107 43 | 402
LS109 30 | 4013
LS112 30 | 4014
LS113 40 | 4015
LS114 35 | 4016
LS122 44 4017
LS123 55 | 4018
LS12¢ 105 | 4019
LS125 30 4020
LS126 30 4021
LS132 45 | 4022
LS136 28 | 4023
LS138 35 | 4024
LS139 38 | 4025
LS151 39 | 4026
LS153 39 | 4027
LS55 39 | 4028
LS156 39 4029
LS157 35 | 4030
LS158 36 | 4031
LS180 41 4032
LS181 41 | 4034
LS162 41 | 4035
LS183 41 | 4036
LS164 48 | 4037
LS165 145 | 4038
LS166 85 | 4039
LS170 170 4040
LS173 72 | 4041
LS174 72 4042
LS175 58 | 4043
LS181 130 | 4044
LS183 275 | 4046
LS191 58 | 4047
LS192 58 | 4048
LS193 65 | 4049
LS194 40 | 4050
LS195 40 | 4015
LS196 58 | 4052
LS197 85 | 4053
Ls221 60 :gg;
LS240 96
L5243 85 | 40%6
LS243 g5 | 4058
LS2¢4 g0 | 4080
LS245 70 4083
LS251 40 | 4066
LS253 40 | 4067
LS257 48 | 4088
L5258  4n | 4069
LS259 88 | 4070
LS261 198 | 4071
LS266 25 :0'7'2
Lszzs s 4073
LS279 88 | (o0
LS?280 250 4081
LS283 45 | (oo
LS290 57 oac
LS293 45 | (00
LS205 215 | o0
LS208 130 | (oo,
L8299 420 | o0
LS323 270 | 008
LS365 37 | (oo
LS366 37 | 4007
LS367 37 | 4008
LS368 90 | 4099
LS373 15 | 4489
LS34 75 | (a0
LS375 48 | 4449
LS3TT 9 (42
LS378 69 | (433
LS300 140 | 4501
15303 140 | 4502
LS39 230 | 4503
LS668 105 | 4507
4508
CMOS 4510
4000 14 4511
4001 16 | 4512
:ooa 14 4504
006 66 | 4515
10 | BF451 3
10 | BF394 30
10 | BFR30/40 23
10 R4y n
1s BFRT9 3
15 | BFR80/B1 24
48  BFR98 105
1% BFx29 28
15 BFX84 28
M BFXB5/86 28
34 BFxs/s 28
40 gFyso 23
40 | BFYsy/52 23
12 BFYS56 2
14 | BFv&4 38
:: BFY81 120
98  BRY39 40
20  BSX20 20
& BSY9SA 28
se | BUW0S 170
« | BU20S 190
«  BU208 200
« My 178
o | MJ20s5 90
198  MJEMO 54
110 | MJE370/T1 100
115 | MJE2955 99
108 | MJE3055S 70
70 | MPF102 S0
58 | MPF103/104 30
75 | MPFi0s 30
85 MPF106 40
05 | MPSAO5 28
138 | MpsAce 25
3 MpPSA12 32
2| MPSASS W
:: MPSAS6 30
42 | MPSAT0 25
¢ | MPSUO6 85
30  0C23/26 170
24 | OC28 130
28 | OC35/36 125
3% | OCav/ez 120
35 | OCa4 120
32 | OC4s o
38 | OCr0/M 40
42 | OC72/74 50
4 0C75/76 50

13 4561 75 LM38s "w
62 4518 42 |LM387 120
35 4519 20 LM389 s
0 4520 71 LM14s8 40
15 LM2917 198
1) O ' | M 3900 50
34 LM3809N s
75 |LINEAR IC's LM3911 428
5 | 702 75 LM394 210
32 |709C 8 pin 35 LM391S 220
4 710° 4 LMm3g1e 220
g ms i z: LM13600 128
pin
6 [71cTapin 65 MEIND -
70 |748C 8 pin 36| M E1310P Sod
66 |7538 pin 188 Ciins e
20 (810 139 | Cies0 i
45 |2114L-300N 87, MC1494 ool
19 | 2114L-200 87
130 12708 175 MC1495 3%
38 (2716-5V 210! MC1496L 70
58 | 4116-200N 80| MC1596 22
77 |9400Cd 350 | MC3302 1%
50 |AY-1-1313A 860 |MC3340 126
170 | AY-1-1320 228 MC3380 120
125 | AY-1-5051 180 MC3401 6S
195 |AY-3-8500 390 MC3403 10
95 |AY-3-8910 600, MC3405 156
215 | AY-5-1224A  238MFC8040 70
115 | AY-5-1230 450 ' MK30398 038
110 |CcA3011 130 MMS303 035
290 |CA3012 175 NES29 228
59 CA3014 275 NES43 225
78 CA3018 38| NES44 210
80 |CA3019 80| NESSS 1"
70 | CA3020 210 | NESSS 48
65 | CA3023 210 NESSO 128
75 |CA028A 95| NESEY b
75 |CA3035 255 | NES62 i
$5 |CA3036 270 NESB4 420
30 |CA3043 l7li~§555 120
30 |CA3045 383 | NEses 155
78 {CA3046 71| NES87 140
78 [CA3048 220 | NESTO 20
70 JCAJOSO 285 | NESTY 420
125 |CA3078 213|pC4138D 13
125 |CA3080E 0|5%888 248
120 |CA3081 190/ s A B3209 428
430 CA30S9E 200 | SAB3210 294
90 CA3090AQ 378 | SNT84TT 178
98 | CAI3 150 5PR829 200
38 CA3130 0 TAT120 150
399 (CA3140 8 TAT30 160
22 CA3NS0 98 | TAT204 225
20 | ICL7106 730 | TAT205A 220
28 'ICL7107 78 TA
20 [ICL8038CC 300 TAT3N0
20 |ICM7205 1150 TBA120
20 ICM7207 475 TBAS50Q
20 ICM7215 1050 TBAB00
80 ICM7218A 1930 TBAB10
26 (ICMT21TA 790 | TRAB20
21 |ICM7224 785 TDA1004
6% |ICM7558 80' YD A1008
70 |LA3350 250' TDA1022 525
140 [LA4032 295 YD A1024 18
4 LAIP 340/ TDA2020 320
189 |LCT120 300 { 7D A2030 320
% |LC730 340! T 081CP e
90 |LF351 48! 7084 "
320 |LF353 #iTLOTICP 30
80 |LF355 85, TLO7T4CN 100
95 |LF356 95 TLOSI1CP 15
99 |LMI0 360 | TLOBICN 78
725 |LM301A 29| TL084CN ”
895 |LM308T 98| UAAITO 17
300 |LM311H 9 JAA1003 93s
770 |LM318 208 ypCsTS 350
28 (LM324 30| yPC1025H 378
90 '-5339 ::!xama 360
50 (LM {Z80CPU 350
40 {LM34g nléﬁ“‘i‘ 8t
288 /LMass 5 ZNa23 138
68 LM379
68 LM3s0 75 ZNa24 1
ZN42SE s
75 |LM38IN 148
195 |LM382 128 | ZN426E 100
195 | LM3s4 140/ ZN1034 200
ocs1 s9 | ZTX314 25 | 2N4037 “
ocs2 130 ZTX326 30 2N40S8 1
Cayse 40 ZTX341 30  2N4081/2 10
OC170/1 83 | ZTX500 14 | 2N4427 8
(< g5 ZTX501/502 5 | aN3859 7
TIP29 34 | ZTX503 13 | 2N48T E]
TIP29A 38 | ZTXE04 28 | gNsIT72 1
TEue Mliee aliem  n
29 52 01
tP3o.  a | aNeeT  m Iasal I8
upxe Bigol wltRe” %
s
TiPAC 88| 2NTosa 19| BNeeh  7ie
TIPR2A 43 gm“’g ‘3: 2NSTTT u
TIPR2C w0
TIP33A &8 | aN1131/2 24 ggf;}s 5
TIP33C 78 | 2N1303 0.1 Socidile 74
TIPMA 74 | IN1304/5 38
TIPC 88 | 2N1eTIB 218 | 2SCi006 38
2N2219A 18
TIP3SA 180
TIP3SC 188 | IN2220A ::
TIP36A E
TiP36C 7
TIP41A s
TIPaiB &8 5n2004/5 28
;::‘7; 8 | 2N2905A 26
428 TS | onjo0s7 28 28C1953 90
TIP120 90  2N2926G 10 | 25C1957 98
TRt 3 aN3083 26 | 55C1969 140
TIP2/7 120 | 2N30s4 S8 | 25Co008 88
Tip2ess 80 | 2N30ss 48 | ascompe 21
TIP30sS 80 | N34z 148 | 552078 170
N34 31| 2Maees 18| 35Ca001 s
/ 5| 2N3702/3 99 | gecome 88
Tisesa 50 aN3704/5 18 | 35Caie8 168
TiS9%0 W 2N3NE/T 10 | 25C1879 100
Tiso 32 [ aN30e/e 10| 2r” o
vKi0l0 80 2N3710/1 10 o8
VKIOKM 53 2N31TT1 179 3z1 M2
VKeAF 75  gN3TT2 198 | 3N14O 12
VK6EAF 9 | gnagry 270 | 40318 1]
VKBBAF 105 40301/2 59
2N3819 22.1 Sree i)
ZTX107/8 11 | 2N3820 3
ZTX109 11 | 2N3822/3 50 | 40419 280
ZTX300 13 | oN3866 o0 | 40467 "
ZTX301/2 16 | 2N3903/4 38 40994/ »®
ZTX303 28 | 2N3905 15 ”»
' ZTX304 17 2N3908 15

40603
40873 L]
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The Mini 20 is an ideal instrument for the constructor.

mini

d.c. V:100mV, 3V, 10V, 30V, 100V, 300V, 6OOV.
a.c. V: 15V, 50V, 150V, 500V, 1500V,

d.c. 1: S0uA, 8600:A, 6mA, 60mA, 600mA.

a.c. 1: 30mA, 300mA, 3A.

Ohms: 2k(2, 2M(2.

Accuracy: 27, d.c. & resistance, 37 a.c.

with case, leads and

instructions.

Movement protected by internal diode and fuse.

For details of this and the many other exciting instru-

@@@E SPECIAL OFFER —

This special offer is a wondertful opportunity to acquire an essential piece ‘: :
of test gear with a saving of nearly £10 on the normai retail price. VE w v
The 28 ranges cover all likely requirements. Operation is straight-forward, : N
just turn the selection switch to the required range position. 0
0 ua

AR oo

RANGES S

SEJpplied complete Only £21 . 60

Dimensions: 105 x 130 X 40mm - INCLUSIVE OF POST

Goods despatched by return of post

ments in the Alcon range, including multimeters, &W
component measuring and electronic instruments Instru nts Ltd.

B ——

o miselco

PACKAGE—V.A.T.

please write or telephone: 19 MULBERRY WALK . LONDON SW3 60Z - TEL: 01-352 1897 - TELEX. 918867

E.E. KITS

& Electronic School i
READING, BERKS.RG1 1BR
l & Drilled Case

I Address . . ... vit i e e e I Wide range of Japanese 1.C.s | R
........................................... & Transistors stocked. S
........................................... I Please allow 14 days delivery. i L:'ﬂ;‘r‘;".: oSS 00

EE/5/815 BLOCK CAPS PLEASE Callers welcome.

Model Train Chuffer ZB178 Jan, 82 £7-28

Siren Module ZB178 Jan. 82 £5-50

Mini Egg Timer zBmn Jan, 82 £3:28

Race Track Speedo ZB173 Dec. 81 £22-50

Guitar Adaptor IB1n2 Dec. 81 £3°25

Re Action Meter ZB1m Dec. 81 £14-38

Sustain Unit ZB170 OQct. 81 £9-3¢

Audio Compression Mixer ZB16e Sept. 81 £13-58

Model Railway Controller ZB189 Sept. 81 £12-58

Lad Sand Glass ZB162 Aug, 81 £6-50

Cmos Metronome ZB187 Aug. 81 £6-25

Morse Practise Oscillator ZB163 Aug. 81 £10-9%

Xenon Strobe Lamp Z8161 July 81 £21-50

Electronic Multimeter ZB1%9 July 81 £32 50

Darkroom Timer ZB155 June 81 £4 00

Phone Bell Repeater/Baby Atarm Z8153 May 81 £5-50

Digital Rule ZB148 April 81 £28 00

LED Dice ZB14s March 81 £7°50

Bench Power Supply ZB143 March 81 £43 50

Sound 10 Light ze127 Nov. 80 £19-00

Audio Effects Unijt Z8122 Oct. 80 £12-28

Cable & Pipe Locator Z854 March 80 £4-0

H 1 Slide Tape Synchroniser ZB42 Feb. 80 £11-50

Lgarn how to become a radio amateur in contact i o RS

with the whole world. We give skilled preparation Varieap Radio z81 Sept. 79 £4-50

. Electronic Canary ZB19 June 79 £500

for the G.P.O. licence. Fuzz Box zB108 Dec. 78 £675

NO preV iOUS k nOWIedw re qU ired Weirs Sound Effect Generator ZB113 March 78 £6:00

L __§F X N B N F N §F R Teech-in 821 Bulk purch of ts 80 prices reduced List 1 and 2. Now £22-5¢
Brochure without obligation to — UL ORI

o . Reprints of above kits 48p + S.A.E. Teach-in Reprints 48p each from October 1981.
British National Radio §

Mains loniger Kit includes parts

"""""""""""""""""""" = Prices include Post & 15% VAT || HOURS: Mon-Fri9-5,30p.m. Sat9-4.30p.m .

T. POWELL

AOVANCE WORKS,
£19-00 ’r‘ ruu.uel ROAD, LONOON N1
L4
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WE WILL BEAT BY 59 ANY LOWER PRIGE ADVERTISED BY COMPETITORS*

WATER RESISTANT WATCHES
With Alarm, Hourly Time Signal. Stopwatch and
Calendar
100 METRE WATER RESISTANT

Ww-100 W-150C

Resin S/S case,

case/strap resin strap
£19-95 £21-95 £24-95

Time and auto calendar. Alarm and hourly chimes.
Countdown alarm timer with repeat memory function.
Professional 1/100 second stopwatch. Time is always
on display, regardless of display mode. Amazing
5 year lithium battery life. Superior to the W-250.

50 METRE WATER RESISTANT

w-20 w21 w-30

Resin Resin All
case/strap S/S trim S/S
£12-95 £14-95 £19-95

12/24 hour time and auto calendar. Alarm and hourly
chimes. Professional 1/100 second stopwatch to 12
hrs. Compact and slim cases, approx. 8mm thick.
Lithium.

OTHER MODELS
AX-210. The world’s most versatile watch?
Analog Display
LC Display of hours and minutes
Digital display
% Local time, 12 or 24 hour
% Full calendar display
% Dual time, 12 or 24 hour
“ Alarm time display
¥ Countdown alarm timer with
memory function
+ Professional 1/100 second stop-
watch
Hourly time signal. Daily alarm
electronic buzzer or 3 selectable
melodies. Rapid forward/back
setting. 9:4 x 35:4 ~ 36mm.
Usual Price £29-95
Lowest price elsewhere

* £27:95

ey f

——

|
| o
=

J

-

CA-85 CA-901 J-100
Resin Chrome Resin
Usually £19-95  Usually £29-95 £19-95

Price eisewhere  Price elsewhere
Y £18-95 Y £27-95

CA 85/901. Time and auto calendar. Calculator-
Alarm and hourly chimes. Stopwatch. Dual time.
DIGITAL SPACE INVADER game.

J-100. Similar to the CA-85 but without dual time
and with a JOGGING COMPUTER instead of the
game function.

GM-10. Alarm chrono with SPACE INTERCEP-
TOR game £19-95

THE SENSATIONAL NEW SHARP
PORTABLE COLOUR COMPUTER

CE-150 PRINTER
£149-95 —

PC-1500
OCKET COMPUTER £169-95

A complete system that can fit in a briefcase. For
Business, Management, Engineering and Hobby
applications. BASIC computer with QWERTY
keyboard. 2:5K bytes of RAM, with optional 4K
expansion moduie (£49-95). 8K modute available
soon. 4-colour high resolution printer with two
cassctte interface and system expansion adaptor.
RS-232C interface soon. Mains/rechargeable/battery
powered. Full colour information pack on request—
scl‘;lous enquiries only, please—15¢p stamp apprecia-
ted.

£100 SCIENTIFIC COMPUTER
CAS10 FX-702P Up to 1680 program steps, up to
%gg 9'5"°m°'i°s' 55 scientific functions. BASIC.

CASI10 FX-602P Programmable Scientific. Up to 512
program steps, up to 88 memories. £74-95

CASIO FX-601P -
Programmable  Scientific L]
with 50 functions, 128
program steps, |l mem-
ories (all protected when
switched off). Alpha/ ) e
numeric dot matrix dis-
play. 18 parentheses, nest-
able up to 6 levels. Sub-
routines: Up to 9, nestable
up 4 levels. oeoo:

ONLY £39-95

Peripherals for FX-601/602/702P (also 501/502P).
FA-2 Remote control Cassette Interface £19-95

FP-10 Permanent hard copy printer £44-9
OTHER SCIENTIFICS

FX-3600P 38 step programmable £22-95

FX-8100 With Clock, Alarms, Stopwatch £19-95

FX-550 £19-95, FX-100 £16-95. FX-82 £12-95,
FX-7 £10-95, FX.5 £8-95.

LOOK, NO BATTERIES!

FX-950 SOLAR CELL
SCIENTIFIC
Powered by almost any
light. 50 scientific func-
tions, with nesting of up
to 15 parentheses at §
levels. Hyperbolics, Stand-
I ard Deviations, etc. 10

Socoea digit display. 54 x 73
R 129mm. Supplied with
N wallet.
[oN J=N-N-]
- £22-50

FX-900 8-digit version with less functions £19-95

CALCULATING ALARM CLOCKS
FT-7 Fortune Teller £16-95. BG-15 Boxing £16-95.
ML-75 12 melody alarms. Card size £14-95. ML-120
Wallet version £14-95. ML-2000 £22-95. UC-3000
£27-95. UC-360 £19-95. UC-365 £19-95.

BASIC CALCULATIONS
MG-777 Compendium of 3 games plus colck £14-95
MG-880 |Invader game £10-95. MG-885 Game
£10-95. SL-801 Solar £8-95. HQ-25 Time calcula-
tions £9-95.

DISPLAY AND PRINT
HR-12 Mini £29-95. JR-150 Office size £39-95.

SENSATION
of the Japanese Music Fair
CASIOTONE 701 COMPUTERISED
ORGAN

Fully Programmable, 5 Octave. Polyphonic Keyboard
"“THE instrument of 1982 . . probably the best in-
structive keyboard | have come across. But it is also
a top line musical instrument capable of satisfying
even the most proficient musician' Keyboards &
Music Player.

CT-701 (RRP £555) ONLY £495

Program the 345 melody steps and the 20l chord
steps, (max.) with music specially scored in bar code
and read by a light pen, or enter your own chords
and melody via the keyboard, with full editing and
repeat facilities.

3-way replay:—Automatic; One Key Play; Melody
Guide, (lights above the keyboard indicate the next
note to play). Split keyboard; 20 superb instrument
voices; 16 rhythm accompaniments; fingered or auto
chords with walking bass and arpeggio; fill-in and
effect buttons. 373 x 13& x $”. Weight: 12-5kg
(27 6Ibs).

CT-601. As 70] but without programming functi;)onss

&

COMMON SPECIFICATIONS
All Casiotones (except VL-Tones) are 8-note poly-
phonic. They all have built-in amplifiers and speakers.
with output jacks for headphones and external ampli-
fication and a pitch control. CT models are mains
only and have volume and sustain pedal jacks.

RRP £325-00
ONLY £275-00

25 instruments over 4 octaves. Four voice memory
function with push button selection. Vibrato and
sustain switches. 16 rhythm accompaniments with
fill-in variation Casio Auto Chord for onc finger or
auto playing of major, minor and Tth chords with
bass. Ten functional controls 43 » 303 13
Weight 17-6lbs

CT-202

RRP £325
ONLY £275

'Son of success The two harpsichords demon-
strate the Casiotone’s talent for sparkling, crystal
clear tones Even more impressive is the clav
(Melody Maker).

49 instruments over 4 octaves, 4 voice memory func-
tion with push button selection, 3 vibrato settings and
sustain 33 x 34% x 114". 16-8lbs.

CT-101. Similar to 202 but has 25 voices.
ONLY £195

MT-40 -

-
- o

W wanee
30 800 S = RRP £125
\ ONLY £99

37 key, 3 octave keyboard plus 15 key bass keyboard
with automatic, synchronised bass function. 22 instru-
ment voices; 6 auto rhythms with dual fill-in. Sustain
and Vibrato. Battery powered, or optional mains
adaptor AD-1E (£5). 23 x 7 x 2%&"”. Weight 4-9lb.
VL-TONE. Become an Instant Musician with this
amazing programmable Musical Instrument. 10 auto
rhythms, five voices + ADSR. 2 extra books worth
£5-90 FREE.

-

£35-95

¥ Providing the advertiser has stocks and we do not sell at a loss. DELIVERY NORMALLY BY RETURN

Price includes VAT and P&P. Send cheques, PO, or phone your ACCESS, VISA or B'CARD number to:

TEMPUS
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LEADING CASIO SPECIALISTS

Dep:. EE,

38 Burleigh Street, Cambridge CBI IDG
Telephone: 0223 312866

CATALOGUE
ON REQUEST
154p stamp
appreciated
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Electronic Ignition Electronic Dice
® Inductive Discharge ® Not an auto item but great fun
® Extended coil energy for the family
storage circuit @ Total random selection
® Contact breaker driven ® Triggered by waving of hand
® Three position changeover switch over dice
® Over 65 components to assemble ® Bleeps and flashes during a 4 second i
® Patented clip-to-coil fitting tumble sequence

® Fits all 12v neg. earth vehicles

$X1000

S$X2000

Electronic Ignition
® The brandleading system
on the market today
©® Unique Reactive Discharge
©® Combined Inductive and
Capacitive Discharge
® Contact breaker driven
©® Three position changeover switch
® Over T30 components to assemble
® Patented clip-to-coil fitting
® Fits all 12v neg. earth vehicles

MAGIDICE

® Throw displayed for 10 seconds \_
® Auto display of last throw 1 secondin §
® Muting and Off switch on base

©® Hours of continuous use from PP7 battery
©® Over100 components to assemble

Electronic Ignition

® The ultimate system @ Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit

® Reactive Discharge. Combined capacitive
and inductive ® Extended coil energy storage
circuit. ® Magnetlc contactless distributor trigger
head. ® Distributor triggerhead adaptorsmcluged
® Can also be triggered by existing contact breakers

SELF
ASSEM.

KT

~SX 1000 £12.95
SX 2000 £19-95
TX 2002 £29-95
AT. 80 £29-95
VOYAGER| £59-95

MAGIDICE| £9-95

PRICES INC. VAT. POSTAGE & PACKING
L----------><g---
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L
Electronic Car Security System
® Arms doors, boot, bonnet and has security loop to protect >
fog/spot lamps, radio/tape, CB equipment
® Programmable personal code entry system
® Armed and disarmed from outside vehicle using a special H
magpnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles
©® Over 250 components to assemble

All EDA-SPARKRITE products and desians are fullv covered by one or more World Patents —

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791
I BN B BN BN BE BE BN BN DD BN BN BN BN B B BN BN B

READY

BUILT
UNITS
£95.90
%£39-90
£59-90
£59-90
£119-90
£19-90

® Die cast waterproof case with clip-to-coil fitting @ Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles
® Over 150 components to assemble

VOYAGER car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on. ® Facility to
operate LOG and TRIP functions mdependentlr or synchronously
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. @ Large LOG g TRIP
memories. 2.000 miles. 180 gallons. 100 hours @ Full Impenrial
and Metric calibrations. ® Over 300 components to assemble
A real challenge for the electronics enthusiast!

POTTINGT 155 AR T
e k_-. 3

Please allow 28 days for delivery

NAME __
ADDRESS

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

[ KIT REF

CHEQUE NO
24 hr. Answerphone

PHONE YOURORDERWITHACCESS/BARCLAYCARD
SEND ONLY SAE IF BROCHURE IS REQUIRED

CUT OUT THE COUPON NOW!
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TOWARDS THE WIRED SOCIETY

Little more than three months into Information Year, and the Govern-
ment’s Information Technology Advisory Panel makes its first major
impact on the news pages. In its report “Cable Systems” (published in
March) the Panel argues strongly in favour of an extensive commercially
operated wide bandwidth cable system to cover most of the United
Kingdom. The report has been received enthusiastically by the Govern-
ment and private enterprise is being urged to make a start on the
realisation of such a network as soon as possible.

It is easy to understand the Government’s wish to exploit new techno-
logy in any way it considers will create jobs and wealth. Moreover, this
could be a very significant move leading to the introduction of the so
called Wired Society. Some new form of “cottage industry” could emerge
in time, to replace the existing order of things. Many business activities
could be conducted from home rather than from large central offices.
Commuting to city centres could become a thing of the past for many
thousands of workers.

Yet this exciting futuristic picture, with the many social implications
that ‘“‘cable” conjures up, is overshadowed in the report by a constant
reference to the additional t.v. programmes that will be made possible.
(We can hear the ironic cheers.) There are far more important and
imaginative uses for a wide bandwidth cable system.

The emphasis on cable t.v. throughout the report gives grounds for
suspecting that the ordinary consumer is going to be made to foot the
bill for the establichment of a cable system, and the very profitable spin
off will go to those commercial interests who will operate and use to
their own business advantage the additional telecommunications facilities
the wide bandwidth cable network will then make available. True, there
are other attractive possibilities for the home-subscriber: viewdata and
teletext information, remote metering and security monitoring, and so on.
But these specialised services are likely to remain of minority interest.

If the resuscitation of Britain’s industry and commerce depends much
upon the use of computer and data services coupled into a national
network permitting rapid access in all parts of the country, then it could
be argued that industry and commerce should finance the cable system
themselves, and not ride on the backs of the general public who will of
course have to pay directly or indirectly for these additional entertain-
ment programmes—for which there is questionable demand.

There are many questions to be asked about the proposed cable system
—and remember few, if any, of us will escape its ramifications in the
future. The Government’s determination to press on at speed suggests
that many of these questions will not be adequately aired and taken into

Readers’ Enquiries

account.
/Z"t%.
Back issues

Certain back issues of EVERYDAY ELECTRONICS are available

We cannot undertake to answer readers’ letters requesting modifications,
designs or information on commercial equipment or subjects not published
by us. All letters requiring a personal reply should be accompanied by a
stamped self-addressed envelope.

We cannot undertake to engage in discussions on the telephone.

Component Supplies

Readers should note that we do not supply electronic components for
building the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

All reasonable precautions are taken to ensure that the advice and data
given to readers are reliable. We cannot however guarantee it, and we
cannot accept legal responsibility for it. Prices quoted are those current
as we Qo to press.
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worldwide price 80p inclusive of postage and packing per copy. Enquiries
with remittance should be sent to Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. In the event
of non-availability remittances will be returned.

Binders

Binders to hold one volume (12 issues) are available from the above
address for £4-60 inclusive of postage and packing worldwide.
Please state which Volume.

Subscriptions

Annual subscription for delivery direct to any address in the UK: £11-00.
Overseas: £12:00. Cheques should be made payable to IPC Magazines
Ltd., and sent to Room 2613, Kings Reach Tower, Stamford Street,
London SE1 9LS.

299




FOR MODEL RAILWAYS

THIS simple model railway sound

effect unit gives a reasonably
accurate simulation of the sound
made by the horn of a modern diesel
or electric train. Two-tone horns of
this type normally have the second
tone about a third higher or lower
in pitch than the original tone.
Neither is actually a simple tone and
both are quite complex signals con-
taining strong harmonics. In this de-
sign the second tone‘is set a third
higher in pitch than the first, and a
second tone generator operating at
a slightly lower frequency than the
main one is used to enrich the output
signal to give a more realistic result.

REMOTE TRIGGERING

The basic unit is operated using a
push-button switch which is depressed
for about 1'; seconds, with the change
in pitch being produced automatically
about half-way through this period of
time. A simple add-on unit enables
the horn to be remotely triggered by
the train as it passes any desired
point on the track. This unit will be
treated separately after the descrip-
tion of the basic Two-Tone Horn,

The wunit has a builtin battery
supply and miniature loudspeaker,

THE HORN CIRCUIT

Fig. 1 shows the circuit diagram
of the Two-Tone Horn in its basic
form without the automatic trigger-
ing circuitry.
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~ TWO-TONE TRAIN HORN

Se) u“

By R.A.Penfold

The two tone generators both use
the familiar 555 timer devices in the
conventional astable mode. IC3 is the
main tone generator and this has its
output frequency set at a little under
200Hz by timing components R6, R7
and C6. IC2 forms the other tone
generator, and VR2 is adjusted to pro-
duce an operating frequency that
gives a realistic effect.

C5 and C8 couple the outputs of
the tone generators to a mixer which
is a simple passive type comprised
of RS and R8. R8 has been made much
lower in value than R5 so that the
signal from the main tone generator
is made much stronger than the sig-
nal from the other oscillator.

The output from the mixer is strong
enough to drive a high impedance
loudspeaker (LS1) at reasonable
volume, but the output could be taken
to a separate amplifier and loud-
speaker if greater volume is required.
In this case the loudspeaker would be

Completed Two-Tone Horn unit,

replaced by a 68 ohm resistor and the
output signal would be taken from
across this resistor.

MONOSTABLE

The monostable section of the unit
uses the third 555 i.c. (IC1) connected
in the appropriate manner. In order to
trigger the device and produce a posi-
tive output pulse at pin 3 it is neces-
sary for the trigger input at pin 2 of
the device to be briefly taken below
one third of the supply voltage. Rl
and C2 produce a suitable trigger
pulse each time Sl is operated and
power is applied to the circuit. The
length of the output pulse is con-
trolled by the values of R2 and C3,
and is approximately 1-1XC3XR2
seconds. This gives a pulse length of
roughly 0-75 seconds with the speci-
fied values.

There are several ways of altering
the frequencies of the tone generators,
and one of these is by altering the
control voltage at pin 5 of each 555
astable. This voltage is nominally two
thirds of the supply potential, and
applying a higher voltage produces a
reduction in the operating frequency
of the astables. Applying a lower
voltage gives an increase in operat-
ing frequency.

The output of ICl is coupled to
pin 5 of both IC2 and IC3 by way of
D1 and VRI, DI blocking any current

COMPONENTS

Resistors

R1 100kQ
R2 6-8MQ +10%
R3, 4,6 10kQ (3 off)
R5 27002
R7 27kQ
R8 27Q
All W carbon +59% except where
stated

Capacitors
C1 100uF 10V elect
C2,3,4,6 100nF polyester,
C280 (4 off)
C5,8 10uF 16V elect (2 off)
C7 470nF polyester, C280

Semiconductors
D1 1N4001 silicon
IC1, 2,3 555 timer (3 off)

Miscellaneous

VR1, 2 47kQ miniature horizontal
preset (2 off)

B1 9V PP6 battery

L1 64Q, 57mm diameter
miniature speaker

St Push-to-make,
momentary action switch

0-1in. matrix stripboard, 15 strips

by 50 holes; case, 160 x 100 x

60mm (Maplin type MA4005);

battery clip; 7/0-2 equipment wire;

M3 or 6B A mounting hardware.

Heading photographs: electric multiple
unit train, 3-rail d.c. system; and (inset)
diese! multiple unit train—courtesy British
Rail.

Everyday Electronics, May 1982
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Fig. 1. Circuit diagram of the Two-Tone Horn. Note that S1 and B1
are only required if the remote triggering circuit is not used
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Fig. 2. Stripboard layout of the Two-Tone Horn. Wires marked thus-* to be omitted if the remote triggering circuit is used. See

Fig. 4 for the wiring of this additional feature.
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flow through this path when IC1 out-
put is high. At the end of the 0-75
second output pulse when ICl’s out-
put goes low, D1 does permit a cur-
rent flow and the pin 5 terminals of
IC2 and IC3 are pulled lower in
potential. This gives the required
increase in pitch, and VR1 is adjusted
to give the appropriate increase in
pitch.

The circuit would still give the two-
tone effect if D1 was to be replaced
with a shorting link, but the setting
of R3 would then effect the pitch of
both the high and low tones. This
would not be a good idea as it would
make it difficult to set the correct in-
terval between the two tones.

Although the circuit has a rather
high current consumption figure of
around 35mA or so, battery operation
is still feasible, even using a small
nine volt battery such as a PP6 size as
the unit will only be operated briefly
and intermittently in normal use.

CASE CONSTRUCTION

A plastic case having approximate
outside dimensions of 160X100X
60mm is large enough to comfortably
accommodate all the components, in-
cluding those of the automatic trig-
gering circuit if necessary.

A grille for the loudspeaker is
made in the front panel, and this can
simply consist of 11 holes about
6-5mm in diameter, as can be seen
from the accompanying photographs.
The loudspeaker is carefully glued in
place behind the grille with the ad-
hesive only being applied to the front
rim of the speaker and none being
smeared over its diaphragm. The
loudspeaker must be a high imped-
ance type incidentally, and should not
have an impedance of less than 40
ohms. S1 is also mounted on the front
panel, and assuming it is a standard
push button switch it will require a
7mm diameter mounting hole.

CIRCUIT BOARD

The component panel uses a 0-lin
matrix stripboard, 50 holes by 15
strips, and this can conveniently be
a full length piece of board cut from
a standard 5inX2-5in or 5in X 33in
board. Fig. 2 gives the component
layout and other details of the board.
Make the two M3 or 6BA clearance
mounting holes first, and then make
24 breaks in the copper strips.

302

00000080
OF g
I . f ‘
P

View inside case showing both circuit boards mounted onto the base.

The board is then ready for the
components and link wires to be
soldered into place. Start with the
link wires, then add the resistors and
capacitors, and finally insert D1 and
the three integrated circuits.

Fit the completed board on the rear
panel of the case, well towards the top
of the panel, using 6BA or M3 fixings.
Then temporarily remove the board
so that S1, the loudspeaker, and the
battery clip can be wired into the cir-
cuit. This wiring is also shown in
Fig. 2.

ADJUSTMENT

With YR1 and VR2 both adjusted
to their midway settings, operating
S1 should give roughly the correct
two-tone effect. If no tone is obtained,
or the output is obviously far from
correct, check the component panel
and wiring for the usual mistakes, like
accidental short circuits between
copper strips on the component board
caused by pieces of excess solder,

When the unit is working correctly,
repeatedly operate the unit and adjust
VRI1 to give the correct second tone.
Clockwise adjustment of VRI1 in-
creases the pitch of the second tone,
anticlockwise adjustment decreases
the tone. It should have no effect on
the first tone.

VR2 is then adjusted to give the
best effect. This will probably be ob-
tained with the second tone generator
a little lower in frequency than the
main one, but this is really just a
matter of experimenting a little to
find the effect you like best. Do not
have the two frequencies too close
together as this will produce an un-
realistic low frequency phasing effect,
and it is likely that the two oscillators
would have a tendency to lock onto
the same frequency so that the second
oscillator would become ineffective.

AUTOMATIC REMOTE
TRIGGERING

Automatic operation is provided
using a reed switch fitted under the
track and operated by a bar magnet
mounted under the train. The reed
switch will only close briefly as the
train passes, so it cannot be used to
control the horn circuit directly as
this circuit must be switched on for a
period of about one and a half
seconds. The reed switch is therefore
used to trigger a monostable multi-
vibrator which gives an output pulse
of about 1-5 seconds and thus acti-
vates the horn circuit for the appro-
priate length of time.

THE CIRCUIT

Fig. 3 shows the additional circuit
needed for automatic operation, and
the original circuitry remains un-
altered except for the removal of Sl
and the battery, both of which are
used in the new circuit.

The monostable uses another 555
i.c. in the standard configuration. R11
and Cl0 set the required pulse
length of about 1-5 seconds, and
whilst the output of IC4 is high, power
is supplied to the horn circuit via
emitter follower buffer stage, TRI.
This is a power transistor as there is
a high surge current to the horn cir-
cuitry at the beginning of each pulse
due to Cl charging up. There is a
small voltage drop across TRI1, but
this is not large enough to have any
significant effect on the horn cir-
cuitry.

R9 normally holds the trigger input
(pin 2) of IC4 at virtually the positive
supply voltage, but briefly operating
S1 produces a brief negative input
pulse to IC4 as C9 charges via R9
and the horn is operated. The reed
switch connects to SK1, and if this is
briefly activated it obviously has the

Everyday Electronics, May 1982



TWO-TONE TRAIN HORN

FOR MODEL RAILWAYS
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Fig. 3. Circuit diagram of the remote triggering device. The reed
switch is connected via SK1.
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Fig. 4. Stripboard layout of the Automatic Remote Triggering Circuit.

Refer also to Fig. 2
generating board.
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for the wiring-in of this board to the Horn
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Top view of the unit clearly showing the
speaker grille.

COMPONENTS

Resistors
R9 100k
R10 1MQ+10%
R11 6-8MQ +10%
All $W carbon +£5%
except where stated

See

ShoR

page 305
Capacitors
C9 10nF polyester, C280
C10 0-22uF tantalum bead

Semiconductors
TRt BD131 silicon npn
IC1 555 timer

Miscellaneous

SK1  3-5mm jack socket
PL1 3-5mm jack plug
S2  s.p.s.t. miniature toggle

0-1in. matrix stripboard, 11 strips
by 17 holes; miniature reed switch;
magnet (see text); two way lead.

£14-50

Both units

Remote triggering board. The leads of TRt
must be carefully preformed as shown.

303



same effect as operating S1. If the
train happens to stop with the magnet
over the reed switch, or S1 is oper-
ated for several seconds, there will
still only be a brief trigger pulse to
IC4 so that the output pulse will not
be prolonged and proper operation of
the circuit will be maintained. R10
discharges C9 almost immediately
when S1 or the reed switch open, and
the circuit is then ready for the next
operation.

S2 is the oN/oFF switch, and is
necessary because IC4 will consume
current from the battery (about 8mA)
even when the horn circuitry is not
operating.

CONSTRUCTION

The additional circuitry is accom-
modated on another piece of 0-1 inch
matrix stripboard measuring 11 strips
by 17 holes. Fig. 4 gives details of this
board and the additional wiring of the
unit, Note that in the automatic
version of the unit, S1 and the battery
clip are wired as shown in Fig. 4,
and not as shown in Fig. 2. The front
panel must be drilled with two more
mounting holes for S2 and SK1, and
on the prototype these are mounted
above and below S1 respectively. (See
photo of finished unit.)

When the components panel has
been completed and wired to the rest

Finished assembly with case lid folded down.

of the unit it is mounted on the rear
panel of the case, on the left hand
side and below the main board. This
leaves sufficient space for the battery
on the lower right hand side of the
case.

A suitable reed switch for this appli-
cation is the “miniature” type sold by
Maplin Electronic Supplies, and the
“small” magnet sold by Maplin will
operate this at a distance of about
10 or 11lmm, which should be suffi-
cient. The “large” Maplin magnet will
operate the miniature reed switch at a
distance of up to about 26mm, and
with dimensions of 25-2X6-3X6-3mm
it can easily be fitted into trains that
are OO or a larger gauge.

The reed switch connects to SK1
on the Two-Tone Horn via a twin
lead terminated in a 3-5mm jack -plug.
It is not essential to use a screened
lead, but using this will reduce the

risk of spurious operation due to stray
pick-up in the lead.

An important point to bear in mind
is that the reed switch must be paral-
lel to the bar magnet in order to
obtain a good maximum operating
distance. It is unlikely that the reed
switch will operate at all with the
magnet at right angles or positioned
end-on to the switch.

In practice this means that it will
either be necessary to fit the reed
switch across the track and the
magnet across one of the items of
rolling stock, or the reed switch
along the centre of the track with the
magnet similarly mounted in one of
the pieces of rolling stock. With a
large layout it is quite acceptable to
have reed switches fitted to the track
at several points and wired in parallel
so that the horn is operated whenever
the train passes one of the reed
switches, )u(

BY DOUG BAKER

THE HOUSE REGISTER YOUR FATHER’S
GOING TO CONSTRUCT SHOULD BE

WORTH SEEING.

—~\
(WHY? ) 3

1o

L)

BECAUSE IT WILL HAVE TO BE ENQRMOUS
TO INCLUDE ALL THE NAMES OF HIS CRONIES ON
IT—THESE PALS WHO SPEND SO MUCH TIME HERE.
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By Dave Barrington

Display Accessories

With so many piojects using digital
readout displays. we thought readers may
be interested in news of two small items
that have reached us.

After marking out a rectangular area,
drilling a guide hole at the four corners
and then drilling a series of holes joining
up the four, 1t always seems to be a
problem to file a neat “'square” looking
opening for the displays.

To overcome this, front panel display
bezels are being manufactured and used
more and more to hide ‘‘ragged’’ edges.
Most of these bezels necessitate drilling
extra mounting holes, but now some
companies are producing snap-in bezels.
One of these is Broadoak Co., who are
producing a range of sizes from 35mm to
203mm.

A teature of these bezels is the facility
tor sliding colour filters into slots in the
rear of the bezels. The assembly is then
pushed in to the panel cutout from the
front and snaps into position. Serrated
plastics clips hold the bezel firmly in
position.

Black bezels are standard with a choice
of red, green, amber and clear filters.
Other colour bezels can be moulded to
special order.

Further information, prices and details
of stockists can be obtained from Broad-
oak Company, Dept EE, Broadoak House,

Cricket Green, Hartley Witney, Hants
RG27 8PH.
@

Snap-in display from Broadoak.
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On the subject of filters, S. E. Noon are
able to supply cut-to-size blanks, discs,
filters and covers in acrylic, p.v.c., or poly-
carbonate. They are available 1n 1 off to
1,000 off quantities with a choice of
colours and thicknesses.

The edges of the filters can also be
orofile machined to enable flush mounting
with the front panel.

For more details contact S. E. Noon,
Dept EE, 59 Twickenham Road, Isle-
worth, Middlesex TW76AR.

In Tune

Readers who've had an hankering to
play a musical instrument but never had
the patience, time or talent will welcome
a new musical instrument available in the
UK that is claimed to allow the performer
to ''turn-in" a professional rendition in
hours as against months or years of
practice.

Using microtechnology, the Suzuki
Omnichord is a portable instrument that
1s designed to be played in various ways.
It can be strummed like a guitar, even
though it has no strings to tune or break.
Finger touch sensitive " SonicStrings' are
activated by the touch of your fingers.

Suzuki Omnichord from Craftmaster

It will sound like a prano or organ and
by pressing any of its 27 major, minor or
seventh chord buttons produce vibrant
tones through built-in speakers. It can
combine either of these features with a
“walking bass’. It automatically plays the
correct bass notes in rhythm with your
selected chord.

The sound of drums can be included
and it's possible to key in a full electronic
rhythm section with many different rhyth-
mic patterns. All these features can be
played individually or in combinations.

The Omnichord is available through
local music shops, department stores or
direct from the distributors at £99, includ-
ing VAT. Further information can be
obtained from Craftmaster UK Ltd.,
Dept EE, Tower House, Lea Valley Trading
Estate, Edmonton, London N18 3HR.

Catalogues

Readers just starting in computers may
care to send off for the latest book cata-
logue from Kuma Computers.

More itke a “'broadsheet’” than a cata-
logue, the list includes new books on the
BBC microcomputer, ZX81 and the Sharp
MZ-80K.

Copies can be obtained free of charge
by writing to Kuma Computers, Dept EE,
11 York Road, Maidenhead. Berks SL6
15Q.

A comprehensive toolkit service ranging
from an off-the-shelf toolkit of their own
design to individual specialised toolkits
to customer’'s particular requirements
and specification are one of the services
outlined briefly 1n the latest Toolrange
Ltd catalogue.

A large section on toolkits may be found
in the 1982/3 catalogue, together with
sections covering over 2,500 tools and
production aids.

The catalogue ts available free from
Toolrange Ltd., Dept EE. Upton Road,
Reading RG3 4J A.

Constructional Projects

Two-Tone Train Horn

All items called-up for the Two-Tone
Train Horn are standard 'off-the-shelf”
components and should not cause any
purchasing problems.

The transistor type BD131 used in the
automatic operation circuit is listed by
Benning Cross Electronics, Electrovalue.
Magenta, Rapid and Watford Electronics.

Car L.E.D. Voltmeter

The transparent case for the Car L.E.D
Voitmeter was an old jewellery presenta
tion type case. However, the case can be
any suitable type, such as a transparent
cassette case, even a small metal box.

The rest of the components for this
project are readily available from most of
our advertisers.

Big Nine Indicator

No buying problems should be
encountered when shopping around for
components for the Big Nine Indicator.

We have found that the TIS43 uni-
junction transistor is the most commonly
stocked device and 1s available from most
advertisers.

Public Address System

We do not expect any component
purchasing problems for the first instal-
ment of the Public Address System,
although some "'specials’ will be called
up in later parts and be dealt with as
required.

The only semiconductor that could
prove troublesome is the ZN459 low noise
i.c. We are not aware of any alternative for
this device, but it is stocked by Watford
Electronics.

Lightning Chess Buzzer
All components for the Lightning Chess
Buzzer are readily available items and
should not present any buying problems.
Readers may not wish to use a wooden
case for this project and any case may be
used here.
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LpER readers will remember the

golden days of motoring when a
car would have an ammeter as well
as an ignition light, and sometimes a
voltmeter as well! The ammeter, a
centre zero type, indicated the cur-
rent flowing into the battery from the
generator when the engine was turn-
ing over rapidly, or flowing out of the
battery when the engine was idling.

If the engine was turning over very
slowly, or actually stopped, a ‘“cut-
out” disconnected the generator to
prevent it drawing current from the
battery. The load on the electrical
system, ignition, lights, semaphore
style trafficators, horn, windscreen
wipers or whatever, was then sup-
plied by the battery and indicated on
the ammeter as negative or discharge
current. The needle in this case
moved to the left of its normal up-
right position, whilst positive or
charging current was indicated by its
moving to the right.

The starter current was of course
not indicated on the ammeter as it is
far too large and was therefore not
included in the ammeter circuit.

BATTERY CHECK

One thus had an wunambiguous
check on the battery, in that a low or
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zero ammeter charge rate, or worse
still a discharge, when driving nor-
mally was a clear warning of problems
ahead. Either the generator or regu-
lator was faulty or the battery was in
such a poor condition that it would
not accept charge.

Nowadays a car usually has only an
ignition light, which is far less in-
formative. An ammeter can be fitted,
but this is little complicated as it
means finding a suitable place to
break into the battery circuit. Whilst
not quite as informative, a voltmeter
will still give a lot of useful informa-
tion about the condition of the battery
and charging equipment, and it is
much easier to install. It is simply
connected across the supply to any
equipment, such as the windscreen
wiper, which is controlled by the igni-
tion switch. The voltmeter described
here uses leds (light emitting
diodes) rather than a conventiomal
meter with a pointer. It thus needs no
dial-light for use after dark, and
there is no danger of the meter
needle sticking as sometimes happens
with conventional meters.

L.E.D. VOLTMETER

Fig. 1 shows the circuit diagram,
which is very simple. Resistor R1 and

Zener diode D1 form a shunt stabi-
liser; the voltage at their junction re-
mains at 5-6V (or nearly so) regard-
less of the battery voltage. The emit-
ters of the four transistors are all
returned to this point, whilst the
bases of these transistors are con-
nected via 100 kilohm resistors to
tappings on a string of resistors (R10
to R14) across the battery supply.

Assuming variable resistor VRI1 is
set approximately half-way, it will be
seen that point X is at a potential
equal to hailf the battery voltage,
roughly 6V if the engine is not run-
ning. Thus TR1 is just starting to
conduct and l.e.d. D2 just glows.

As the voltage across the battery
rises, due to the generator or alterna-
tor charging it, TR2 turns on and
lights D3, then TR3 lights D4 also and
finally, at about 14:75V, D5 lights.

TEMPERATURE
COMPENSATION

Resistors R2 to RS limit the current
through the l.e.d.s, whilst resistors R6
to R9 and diodes D6 to D9 serve
three purposes. First, for example, if
D6 were shorted, then the voltage
at the junction of VR1 and RI11l
could never exceed 6-3V approxi-
mately, that is the 5-6V of the Zener
diode plus 0-7V base-emitter voltage
of TR1. Hence the other transistors
would not turn on as the battery
voltage increased. Secondly, by in-
cluding D6 to D9 and making R6 to
R9 as high as 100 kilohms, we achieve
a less sharp battery turn-on voltage

COMPONENTS

Resistors o
R1-5 1-2kQ2 (5 off)
R6-9 100k (4 off) S€e
R10, 14 27002 (2 off)
211 220
12 180
R13 120 a
All $W carbon 4+5% page 305

Semiconductors
D1 BZY88 C5V6 400mW,
5-6V Zener diode
D2-5 TIL220 0-2 inch red l.e.d.

(4 off)

D6-9  1N4148 silicon signal
diode (4 off)

TR1-4 BC109C silicon npn (4
off)

Miscellaneous

VR1 10002 miniature horizontal
preset

0-1 inch matrix stripboard, 18
strips by 28 holes; transparent
plastic case, 75 X 55 X 30mm;
7/0-2 equipment wire; white card-
board (for escutcheon); rub-down
lettering.

Approx cost £3 excluding
Guidance only case

Everyday Electronics, May 1982
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Fig. 1. The complete circuit diagram of the Car L.E.D. Voltmeter. Note that the 12V supply for this circuit is
picked up from the car battery supply and that the positive connection must be made to a point after the
ignition switch, thus ensuring that there is no drain on the battery with the ignition switched off.

for each l.e.d.; in fact from just glow-
ing dimly to full brightness cor-
responds to about half a volt change
in battery voltage, giving a more pro-
gressive indication as one l.e.d. takes
over from the previous one. Thirdly,
the change of transistor base-emitter
voltage with temperature is almost
exactly matched by the change of for-
ward voltage of the corresponding
diode, preserving accuracy over a wide
temperature range.

CIRCUIT BOARD

The prototype voltmeter was con-
structed on a piece of 0-1 inch
matrix stripboard, 18 strips by 28
holes as shown in Fig. 2. Great care
should be taken to ensure that all the
necessary breaks in the copper strips
are properly carried out. It is easy to
forget the odd break, and also, par-
ticularly if using a twist drill, to
leave an odd whisker of copper still
bridging the gap at one side. Using
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a proper Vero stripboard cutter avoids
this problem, but a drill is quite
adequate if used carefully and the
breaks examined with an eyeglass.
Proceed to assemble the components
into the board, starting with the resis-
tors, diodes and transistors and finally
insert the four
le.ds, D2 to DS,
so that they stand
approximately
20mm above the
board. Ensure that
the polarities of
the le.d.s are cor-
rectly observed.

The piece of
stripboard was
chesen to be a

snug fit in a trans-
parent plastic box
with a hinged lid,
approximately
75X 55X30mm. A

piece of glossy
white cardboard
was cut out to
fornmn an escut-

cheon (see photo)
and holes for the
leds to show
through were cut
with a two-hole
punch as used for
file-paper. A scale
was marked below
the four holes, in
half volt intervals

from 11-5V to 15V, using rub-
down transfers. The scale was posi-
tioned so that the four le.d.s appear
at 11-75V, 12-75V, 13-75V  and
14-75V. Finally, a length of light flex
was attached to the board and passed
through a hole in the side of the case.

View inside the clear plastic case of the voltmeter showing the
push-fit of the stripboard assembly.

307




Alo
8|0

c|0

0|0

E|O

FiO

=)

4=

Irio

J|O

xlo VR1

L0

M|O

N|O

0|0

A b BC0SC
gl.Qe UNDERSIDE VIEW
R

oo0o0 G}) C/(u oo C/(u ‘ 3
\,,) \
k
‘ Re RS R9

’OOOOOOOOOOOOOOOOOOOOOOOOOOO

o|

of

)
|

(o]

5,(95 T

)

i
T

00 00000CO0OO0OD0O0ODO0CODO0ODO0O

1t 23 &85 67 8910 12

+
S
<

ov\
po}@ooooooooooo 0O 0000000000000
0[0O®000000000D0D0ODOODOO0ODOODOG®OO®O O
PIOOOOOO0OO0O000D0O0OODO0OO0O0O0D0O00O0O0O0O00O0O0OO
0000000000000 0000000000000000]
N[OOOOOOOOOODOOODOODOOOOOOO0OOOOO O
MOOOOOO0OO0OO0O0DOO0O00OO0O0O0OOOO0D0O0D0O0OO®E@O O
t{0 0000 00000000000
k[0 O 00O 00000000000
J1O0 o & (JO ®© ®# ® O OO OO
1[00 00 0000000000
H[O 0 0 O 0O0O0O®00®®O0 O
60 000 30 6 00000 O
Floe o] 3O ® e 0000O0O
e[o00 00 000000000
P[OOODODODO0O0ODODOOOODODODODODODOODODOODOOOOO O
€[00 000000000000 0000000O0OOO00O0
8000000000 606 O0KNO® e O0KNOO® 0000000
A%Qoooooooooooooooooooooooooo

Fig. 2. The stripboard layout for the Voltmeter. L.E.D.s D2 to D5 must be

in the positions shown.

SETTING UP

If you have access to a laboratory-
style variable output voltage power
supply, this is the easiest way to set
the circuit up. Simply set the output
voltage of the supply to 12-75V and
adjust VR1 so that D3 is at half bril-
liance. D4 and D5 will be extinguished,
whilst D2 will be at full brightness
for comparison.

Alternatively, the unit can be set up
in a vehicle but you will need the
usual multimeter, which every elec-
tronic hobbyist ought to possess. Con-
nect the L.E.D. Voltmeter between
earth (chassis) and a live point “down-
stream’ of the ignition switch. Take
great care to observe the correct
polarity, to avoid any possibility of
damage to the voltmeter. The author
has checked that the prototype sur-
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vives being connected to 12V supply
the wrong way round but can’t
guarantee that this will always be the
case.

Close-up of the stripboard assembly. Note
the slightly angled corners of the board to
fit into the radiused corner of the case.

S - oo
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With the L.E.D. Voltmeter connec-
ted and VR1 set to minimum resis-
tance, D2 should light, and possibly
D3 and D4 also, with a newish battery
in hot weather. Measure the battery
voltage with a multimeter and set
VR1 so that the indication on the
L.E.D. Voltmeter agrees with it (In
cold weather it may be necessary to
start the engine to bring the voltage
up over 11-5V.) It now only remains
to fit the escutcheon, close the plastic
box and fit it to the dashboard or any
other convenient flat surface, with
double sided sticky tape.

USING THE VOLTMETER

The Voltmeter enables one to keep
an eye on the voltage of the electrical
system under all the various condi-
tions of everyday use. The “normal”
voltage will vary depending upon
engine speed, the load on the electri-
cal system (headlights, windscreen
wipers, etc.) and the temperature.
There will also be minor differences
between makes of car and even be-
tween different cars of the same make
and model, but the following is a
general guide as to what to expect.

Driving at normal speed, lights,
wipers, rear windscreen
heater all off: 14-5 to 15V,
that is three led.s on, the
fourth just glowing.

Driving at normal speed, lights,
heater fan, all on: 13-5 to
14V, that is, two l.ed.s on,
possibly three.

Engine idling: depends very
much on idling speed and
whether any electrics on;
anything from one l.e.d. just
glowing to two le.d.s on.

Once having installed the L.E.D.
Voltmeter, the important thing is to
learn to recognise what is normal for
your car. Then, if there is a departure
from the normal pattern, you will
have advance warning that either the
generator/alternator or the battery
needs attention. hu

Finished unit with the scale markings on
the cardboard escutcheon clearly visible.

L.E.D

AR 3
VOLTMETER
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BOOK REVIEWS

ZX81 BASIC BOOK

Author Robin Norman
Price £4-95
Size 216 x 134mm 167 pages

Publisher Newnes Technical Books
ISBN 040801178 5

ANYONE familiar with the ZX81 manual will feel at home
with this book. It is written in the same easy to read,
light-hearted style as the manual and is even printed using
very similar type faces. It is another in the long line of
books on the ZX81 which have apgeared recently but one
which is above average in design and presentation and which
would make a useful companion to the manual.

There are thirty chapters in all. The author starts by
defining some of the many terms used in computing which
beginners often find confusing and which some other books
take for granted. Programming is introduced step by step
and the author assumes the role of a big brother who is
lookinﬁ(over the shoulder of his younger brother. 1 particu-
larly like the way in which the reader is guided into making
mistakes initial!f so that the consequences of those mistakes
can be discussed.

It is encouraging to see flowcharts being used. The impor-
tance of flowcharts for writing structured programs cannot
be over-emphasised. The book concludes with five appendices.
A glossary of terms and sample answers to exercises are
both useful inclusions and a 15 program appendix, 12 of
which are written for 1K systems, should delight the
beginner. All in all, the book is a good buy and fairly priced.

JLW.T.

BASIC ELECTRONICS

Author Course prepared by Malcolm Plant, based
on earlier work by Douglas Shorthouse

Price £6-45 soft covers

Size 210 x 135mm, 522 pages, many with photo-

graphs and line drawings

Publisher Hodder and Stoughton Schools Council,
“Project Technology"

ISBN 0 340 23425 3

THIS is a text book, and as such it is grimarily intended for
use in a classroom or organised club situation, but never-
theless it would still make a useful addition to the home
enthusiast’s library.

Basic Electronics is actually published in five parts con-
taining a total of eleven sections and this edition contains
the complete set. The course has been designed to meet the
needs of wide age and ability ranges and its comprehensive
subject matter provides the student with the theory and
background information necessary to give a good under-
standing of electronics. It combines principles with practical
applications and includes step by step instructions on how
to build 21 useful projects.

True to text book form, this work is set out in logical
order, each section accompanied by examples, experiments
and questions, the answers of which are given at the end
of each section. It's well written and easy to follow and
under guidance could form the backbone of an excellent
electronics course.

G.P.H.
ELECTRONICS—QUESTIONS AND ANSWERS
(Second edition)
Author lan Hickman
Price £1-95 soft covers
Size 165 x 110mm, 150 pages, many with line
illustrations
Publisher gutt;:rworth & Co Lid, "Newnes Technical
ooks""

ISBN 0 408 00578 5

ONE of a series of “Questions and Answers” books from
” Newnes, this one, by respected technical author lan
Hickman, covers most aspects of electronics from first prin-
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ciples to some quite advanced techniques employed in this
field, and takes the reader to a useful level of practical
knowledge.

The general format for these books is to have a question
followed by the answer in clear and concise terms, avoiding
the use of complicated mathematical formulae so the begin-
ner and student alike can follow it through.

The questions follow a logical order to guide the reader
through the subject, ranging from the most fundamental
“what is electronics?” to “how does a laser work?” However,
the question/answer format does somewhat limit this hook
as a ready reference work, making it difficult to refer to
a particular theory or principle. But having said that, its
primary function is as an introduction to electronics, and
judging by the first edition sales of over 25,000 copies, it
adequately fulfils this role.

Incidentally, Hickman’s additions to the second edition
include sections on digital techniques, test gear and elec-
tronic music.

G.P.H.

LABORATORY MANUAL FOR THE ART OF

ELECTRONICS

Authors Paul Horowitz and lan Robinson
Price £12-00 Hardcover; £4-95 Paperback
Size 256 » 175mm, 144 pages
Publisher Cambridge University Press

ISBN 0 521 24265 7 (Hardcover)

0 521 28510 0 (Paperback)

Tms LABORATORY manual is intended to accompany The Art
of Elecronics by Horowitz and Hill {(Cambridge University
Press) which was reviewed in the March 1981 issue of
EvVERYDAY ELECTRONICS. The manual consists of 23 lab exer-
cises that are used at Harvard University in their Labora-
tory Electronics course. The instruments and other electronic
parts required are listed. The prototyping breadboard
referred to for use in setting up the experiments is an
in-house variety, but no problem should arise in the employ-
ment of other types of breadboards.

The appropriate text in the Art of Electronics is indicated
at the start of each exercise, as required reading. The
exercises start with d.c. circuits and Ohm’s law, and proceed
through capacitors, diodes, transistors, op-amps, oscillators
and power supplies, to logic and so to microprocessors.

The spiral binding permits the book to lie flat on the table
or bench; wide margins “leave room for valuable scribblings.”
A worthy practical back-up for The Art of Electronics.
Possessors of that fine opus will need no urging to acquire
this Lab Manual and thereby further extend its value and
teaching power.

F.E.B.

INTRODUCING MICROPROCESSORS

Author lan R. Sinclair
Price £4-50
Size 215 x 138mm, Paperback, 121 pages

Publisher Keith Dickinson Publishing Ltd
ISBN 0097266 01 0

ALTHOUGH an excellent introduction to microprocessors, this
book does need a fair understanding of the electrical
functions involved, or at least plenty of concentration when
reading it. As the author says, “The greatest problem which
faces anyone who is going to use a microprocessor is know-
ing where to start; the greatest problem which faces me
is how to tell you.” Later in the book he adds, “However
complex these devices may appear, they consist only of three
basic gate types along with large numbers of flip-flops. It's
the arrangement of the goods that counts, as Raquel Welch
once observed.”

Starting with digital circuits that control, compute and
make the “mighty chip” so valuable, the theme continues
through the microprocessor, the other chips and the regis-
ters. Loading and storing the instructions comes next fol-
lowed by more program operations and finally how to go
about programmlng.

Not an easy-reading book—but a good and careful study
will be rewarded with a sound understanding of the basics.
If you are prepared to sit down and learn, this is the work
for you.

D.J.G.
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PARTS8

BY O.N.BISHOP

BASIC ELECTRONIC THEORY

WITH EXPERIMENTS
OPTOELECTRONICS

Tms month’s topic is concerned mainly
with devices which convert electrical
energy into light energy, or light energy into
electrical energy.

ELECTRICITY INTO LIGHT

Devices which convert electrical energy
into light energy include filament lamps,
fluorescent lamps, neon lamps and the
xenon lamps which are used in photo-
graphic flash-guns.

In filament lamps the energy of the
moving electrons is transferred to the
tungsten atoms of the filament. They
become excited and eventually release the
energy in the form of heat and light.

In neon and xenon tubes, electrons move
at high velocity through the rarified gas.
As they strike the atoms of the gas they
give energy to them. Later this energy is
released as light.

The sodium lamps and mercury lamps so
commonly used for street lighting work on
the same principle. Sodium and mercury
are not gases at ordinary temperatures but
they are vaporised as the lamp warms up.

Fluorescent lamps work on a slightly
different principle. The tube contains
mercury vapour and argon. When a current
passes, these gases are excited as explained
above and give out visible light. They also
emit a large quantity of ultraviolet light.
The tube is coated on the inside with a
fluorescent substance which absorbs the
ultraviolet light and re-radiates the energy
as visible light.

Developments in solid-state electronics
have provided us with yet another device
for converting electricity to light, the
light-emitting diode, or l.e.d. for short.
The way this works was described in Part 3.

Nowadays we have l.e.d.s in many shapes
and sizes. They can be made to emit light
of several different colours. The commonest
ones emit red light, but lLe.d.s which emit
yellow, orange or green light are available.
A blue light emitting diode has just been
developed.

There are also infra-red emitting types
such as the TIL38 used in Experiment 8.3.
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Light emitting diodes can also be con-
structed to operate in the manner of a laser.
They produce a high-intensity beam of
coherent light (usually infra-red) which can
travel for great distances without signifi-
cant loss. This technique is becoming im-
portant in telecommunications.

Modulated laser light passing along
optical fibre replaces the conventional
copper cables of the telephone system.
Mention of lasers reminds us that many
different types of lasers are used for light
production, though we do not have space
to go into details here.

DISPLAY MODULE

The first task this month is to build the
single digit 7-segment DISPLAY MODULE. The
finished assembly is to be mounted just
behind the Minilab sloping control panel so
that the display fits into the rectangular
window beneath MEI.

The complete circuit diagram for the
module is shown in Fig.8.1. The com-
ponents have been annotated such that they
follow on from all other permanently
installed Minilab components. The anno-
tations of the experimental components
to be plugged into the Verobloc will in
turn follow on from these.

The display, X1 has seven segments,
(hence its name), each consisting of an
le.d. Two or more le.ds can be lit to
form an illuminated numeral. Displays of
this kind are commonly used in digital
watches, cash registers, calculators, video-
recorders and in many other ways. The
circuit shows how the display may be
controlled by a cmos i.c. This is designed
to perform the following functions:

(1) Accept four inputs which are equiva-
lent to the numerals O to 9 in binary
coded decimal (b.c.d. see below).

(2) Decode the b.c.d. and provide
seven outputs to turn the seven seg-
ments of the display on or off.

(3) Transfer the input states to a set of
latches, when the ‘store’ (or latch)
input (pin 5) is taken from low to high.

Binary coded decimal is a way of ex-
pressing decimal numbers in binary form.
A single decimal digit of b.c.d. has one
block of four binary digits. The numeral
0 is represented by 0000, 1 is represented by
001, 5 by 0101, 9 by 1001, and so on.
Two-digit decimal numbers are repre-
sented by two blocks of four digits. For
example 19 is represented by 0001, 1001,
even though the true binary equivalent of
19 is 10011. B.c.d. is a code, not a strict
mathematical way of writing out binary
numbers, and it is very convenient in
electronic circuits. Usually we represent 1
by a high voltage (+5V or +6V), and 0
by a low voltage (OV). To input 5 into
IC1 we make pins 2 and 7 high (4+1=5),
and pins 1 and 8 low.

When the lamp test (LT) input is made
low, all segments light. When the blanking
input BL is made low, all segments are
switched off. Normally we hold LT and BL
inputs high. The display also goes blank
if the b.c.d. input is greater than nine.

DISPLAY MODULE
CONSTRUCTION

The components for the display module
are to be mounted on a piece of Veroboard
size 10 strips by 24 holes, identical to the
piece given free with our March '82 issue.

The layout of the components on the
topside of this board and the breaks to be
made on the underside with complete
wiring up details are shown in Fig. 8.2.
A hole needs to be drilled in the Minilab
Control panel to accommodate a 6BA
screw which will hold the module in place.
Fixing details for this are also shown in
Fig.8.2. The hole needs to be made 10mm
left of the TB4 left-fixing screw. A counter-
sunk cross-head type will be neater in
appearance.

Make all the necessary breaks along the
tracks on the underside of the board using
either a small drill bit or a spot face cutter.
A wire wrap type socket for X1 was speci-
fied so that the height of X1 above the
board could be varied to suit. The slot in
the board provides lateral adjustment.
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Before carrying out any soldering on this
board, find the correct position above the
board for X1 so that it fits comfortably in
the Control panel window. With this done,
the remainder of the components may be
assembled followed by the flying leads. Do
not insert IC2 until all soldering has been
completed. Follow the wiring plans and
solder in S8, and the connection to B8
-ve. The +6V line to S8 can conveniently
be picked up from S5, the oscillator supply
line from B5 +ve. Finally insert IC2, fix
the module in place and connect the leads
to TB4.

EXPERIMENT 8.1
Using the 7-segment display module

The circuit diagram for this experiment
is shown in Fig.8.3. The circuit is driven
by a series of pulses from the Astable
Module (see Part 6). These are counted by
a pair of flip-flops, as described in Part 4
(Fig.4.19). There are only three outputs,
one (inverted) from the Astable Module and
one from each flip-flop. These are fed to
the *“1”*, *2", and *'4" inputs on IC3. The
fourth input (“8") is held permanently low.
Hence we get a series of eight input states
running from 0000 (decimal 0) to 0111
(decimal 7), which is repeated indefinitely.

The layout of the components on the
Verobloc is shown in Fig. 8.4.

When power is applied to all circuit
elements, the display should now run
through the counting sequence 0 to 7. If
the display shows odd-looking characters,
you probably have a bad contact between
IC2 and the display or the wires to a, b, ¢
and d on TB4 are wrongly connected. Check
the soldering of the resistors. It is also
possible that one or more of the resistors
is incorrectly sited. If you obtain proper
numerals, but in the wrong order, possibly
including blanks, the input connections to
IC2 are wrong.

Remove the wire from M4 and push it
into socket A4 instead. This makes the
store (L) input high; the display no longer
follows the changes in the flip-flops but
shows the numeral it was displaying when
you made this input high. Make the input
low again (back to M4) and the 0 to 7
sequence is resumed.

The Display Module will be of great use
in Part 12 of the series.

To further illustrate the function of the
store input, connect the lead from L
(TB4/5) to Verobloc position HI, a 10k}
resistor from J/ to strip M, and wire Si
between strip 4 and G/. Press Sl at any
time during the counting sequence to
latch the display. Releasing S1 causes the
display to follow the input data again.

LIGHT AND CONDUCTION

The light-dependent resistor (l.d.r.) or
photo-conductive cell does not convert light
energy to electrical energy but, since it
is used in much the same way as many of
the light-to-electricity converters, we will
deal with it here. It consists of a disc of
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semiconducting material (usually cadmium
sulphide) with two terminals.

Under low light, or in darkness, it has
very high resistance, in the region of
10MQ2. When light shines on it, the energy
of light causes electron-hole pairs to be
produced. This provides plenty of charge
carriers, so the resistance of the material
falls. In bright light it may fall as low as
100Q2.

EXPERIMENT 8.2
A light-triggered switch

The circuit for Experiment 8.2 is shown
in Fig. 8.5.

EXPERIMENT 8.1

The ld.r. (PCCl) and VR1 form a
potential divider. As light level increases,
the resistance of PCCl decreases and ¥V,
rises. Set up the circuit on the Verobloc
according to Fig.8.6. Note that R2S5 is made
up of two 10002 resistors in parallel, Cover
the l.d.r. with a piece of black cloth or
thick cardboard. Turn VRI! until D1 le.d.
comes on. Then carefully turn VR1 back
until the Le.d. just does nor go off again. A
few trials will find the correct position.

When VRI is finally adjusted the le.d.
is on. Remove the cover from the lLd.r.
What happens to the l.e.d. If you have set
VRI correctly, it should go off. If it does,
cover the l.d.r. again. Does the l.e.d. come
on?
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In darkness ¥, is low, TR4 is off,
making V¢ high, which causes TRS to be
turned on. Current is flowing through R25,
so Vp is about 1V (assuming the current is
20mA). Vg must be higher than ¥p by the
emitter-base forward voltage drop, which
is 06V, so ¥ must be 1-6V. By adjusting
VRI we make ¥, match ¥z No base
current flows to TR4.

When the light falling on PCCl is
slightly increased, ¥, rises slightly above
1-6V. Base current flows and TR4 begins to
turn on, ¥ begins to fall and TRS begins to
turn off. As TRS turns off, the current
through DI, R24, TRS and R2S5 is re-
duced. This reduces the p.d. across R25 and
Vy, falls. Vg must stay 0-6V higher than ¥,
but, since ¥, has fallen, ¥3 must fall by an
equal amount.

Fig. 8.5. Circuit for a light-
triggered switch using a Schmitt
trigger arrangement.

The layout.

The increasing difference between V,
(=1:6V) and Vg (falling below 1-6V)
leads to an increasing base current to
TR4, turning it further on. Thus a slight
increase in light brings about a sharp
triggering action, turning D1 on abruptly.

Once the le.d. is off, no current flows
through R25; Vp=0V and so Vz=0-6V.
To turn the le.d. on again, ¥, must be
made lower than 0-6V. There is a gap
between 0-6V and 1-6V where changes in
V. have no effect. Thus, very small changes
in light level do not affect the circuit.

If the circuit is set to turn on the l.e.d.
at sunrise, a small reduction in the light
caused by a cloud passing over the sun does
not turn the l.e.d. off again.

This circuit is useful for giving a sharp
“'snap” action. It is a good example of the
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Fig. 8.6. The component layout on the Verobloc for the circuit in Fig. 8.5.
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use of positive feedback. A circuit which
has this kind of action is generally known as
a Schmitt trigger.

It is interesting to investigate the effect
of altering the value of R25 to 1002 or
560Q2. This affects the difference between
the switch-on level and the switch-off level.

LIGHT TO ELECTRICITY

A photodiode, examples of some types
and circuit symbol are shown in Fig. 8.7
generates an e.m.f. when light falls on it.
It is an example of a photo-voltaic cell. The
energy from the light causes the production
of electron-hole pairs at the pn junction.
Since these are in the field of the imaginary
cell at the depletion region, the holes and
clectrons move in opposite directions and
cannot re-combine. This gives rise to an
additional e.m.f. across the junction. This
is proportional to the amount of light
falling on it.

The silicon photoelectric cell (solar cell)
operates in a manner similar to the photo-
diode, but is designed to have a large area

Fig. 8.7. (a) Circuit Symbol for a photo-
diode (b) and (c) two package styles for
light sensitive types (d) package for an
infra-red photodiode (e) and (g) two array
geometries from the many solar cell types
available (f) circuit symbol for a photo-
voltaic cell—solar cell.
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PHOTOTRANSISTORS

Fig.8.8. Two common packages for photo-
transistors and circuit symbols for types
with and without a base connection.

for receiving light and a very low resistance,
so allowing the additional e.m.f. to produce
the maximum amount of current.

A phototransistor (Fig. 8.8) need not
have a base connection. The action of
light at the collector-base junction generates
an increased e.m.f. which causes the
equivalent of a base current to flow from
the collector to the base. Transistor action
amplifies this small current, resulting in a
relatively large collector current.

EXPERIMENT 8.3

Infra-red communication

We can use the radiation from an infra-
red le.d. to carry a signal to a photodiode,
(see Fig. 8.9). The transmitter uses a Darling-
ton pair (see last month’s article) to vary
the brightness of the infra-red le.d. D4 in
accordance with the waveform of the
signal. Here we apply a square-wave
signal at 100Hz, 1kHz and 10kHz (available
from the Astable Module). This is con-
trolled by Si, allowing Morse Code
signals to be sent.

The beam is picked up by a photodiode
DS. This is reverse-biased. Variations in the
amount of radiation reaching D5 cause
variations in the potential at 4. These are
amplified by the Amplifier Module and
heard in the Minilab speaker, LS1.

For a demonstration, you can set up both
transmitter and receiver on the same
Verobloc. The loudspeaker should emit a
note whenever Sl is pressed. To check that
this is really an infra-red transmission,
place a piece of card between D4 and D5

to interrupt the beam. The tone in LSI
should cease when this is done.

It is better to have the transmitter on a
separate board and to increase the distance
between D4 and DS. The circuit works up
to a distance of | metre.

A greater distance can be covered if you
use reflectors and have lenses to focus the
beam. If there is a lot of stray infra-red
radiation in the room, it may swamp the
transmission. Switch off any filament lamps
near the workbench.

To transmit across a brightly lit room (or
outdoors) put a shield of black paper
around DS so that it can receive radiation
only from the direction of D4.

Try to pick up the signals from the
controller of an infra-red remote-control
TV set. Try to improve transmission by
using various lens systems. A lens of large
diameter would catch a large amount of
radiation from D4 and direct it all to DS.
Try using mirrors to send the beam round
corners.

Unfortunately, a microphone does not
provide a large enough signal to work the
transmitter directly. If you make another
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)

O=—>- B5
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Fig. 8.9. Circuit diagram for a simple infra-
red communication system. The experi-
ment uses two Minilab modules.

Fig. 8.10. The layout of the components on
the Verobloc for the circuit in Fig. 8.9.
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Answers to Part 7

7.1. Collector.

7.2, Common base connection.

7.3. Multiply the two individual
gains together,

7.4. Ce, C7.

7.5. They are specially manufactured
to have low noise.

7.6. Negative.

7.7 To adjust output to 0V when
both inputs are equal.

7.8. —3-5V.

7.9. —1-1V.

7.10. (In question 7.10, R16 should
read R17, R17 should read R18.)
0-01 x 1006800/6800=1-48V.

Amplifier Module, you can use this to
amplify the signal from the microphone.
Connect the output of the amplifier to
location H30, Fig. 8.10.

A radio set or tape-recorder can be used
as a source of signals if it has an earphone
socket. Run two wires from the plug;
one goes to location H30, Fig. 8.10, the other
goes to the OV line.

LIQUID CRYSTAL DISPLAYS

Liquid crystal displays (l.c.d.) are taking
the place of l.e.ds in most kinds of digital
display. They need so little current that
they can be driven for months from one or

two tiny button-cells. They can be seen
clearly in bright light, in fact the brighter
the light the more easily you can see them.
The reverse applies to le.d. displays!

Liquid crystal displays do not convert
electricity to light. The display is viewed by
daylight, room lighting or a built-in lamp,
and areas of the display are made to
appear light or dark to form the characters
displayed.

There is a thin layer of liquid sandwiched
between two transparent sheets. The inside
surface of the rear sheet is coated with a
transparent conductive layer (the back
plate) and there is a reflector behind it. The
inside surface of the front sheet has a
design printed on it in transparent con-
ductive material.

If there is no p.d. between a segment and
the back plane, the molecules in that
region of the liquid are arranged in a
random way. Light enters the l.c.d. and is
polarised. It passes through the sandwich,
is reflected, passes back again and out to
the viewer. The display appears clear in
that region.

If there is a p.d. between a segment and
the back plane, the field arranges the
molecules of that region in a regular array
which rotates the plane of polarisation of
light as it passes through. The light is
reflected and there is more rotation on the
way back.

QUESTION TIME

8.1. What is the b.c.d. for the
decimal number 139?

8.2. If in Fig 8.1 the inputs to pins 7
and 6 were + 6V, and to pins 1 and
2 were 0V (other inputs as shown),
what would be the outputs from
pins 9 to 15?

8.3. In what way does the action of
an l.d.r. differ from that of a photo-
diode?

8.4. What would be the effect of
connecting the emitters of TR4 and
TRS (Fig. 8.5) directly to the OV line?
8.5. What would be the effect of
exchanging PCC1 and VR1 in the
circuit of (Fig 8.5)?

8.6. What is another name for an
l.d.r?

8.7. Which part of the circuit in
Fig. 8.5 provides the positive feed-
back?

By the time it reaches the polarising
film again, the light is polarised right angles
to its original direction and it cannot pass
through the polarising film. The display
appears black in that region.

To be continued

COUNTER INTELLIGENCE

Spoilt set

We have always stocked in addition to
components, a range of technical books.
Over the years we have cut out the less
popular ones, but there is one kind that
always sells steadily, and that is the
Teaching Books. Unfortunately, we are now
having problems with these,

Most of these consist of a set, usually
five books, which could, originally, be
purchased separately. This was obviously
helpful to the impecunious constructor.
But now, on the basis of the dictum that
the cost involved in selling one book is the
same as five, the publishers will only
supply complete sets, so the poor old
retailer, if he supplies one book from the
set, is eventually left with several in-
complete sets.

Mind you, | don’t think the perfect
teaching book has yet been written.
Does the raw beginner really want to
know about electrons revolving around
nuclei, complete with little diagrams?
After all, none of us really know what
electricity is, so why not tell the reader *'it
is a force' with one end positive and one
negative, then proceed to show him
experiments that he can duplicate, to
demonstrate what this force can do,
given the right circumstances.

Computer Shopping

Has it ever occurred to you that with
the rapid progress made in computers, it
could change our whole way of life? The
French are already replacing all their
telephone directories with minicomputers.
If it is successful, it is the thin end of the
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wedge. You could replace your encyclo-
pedia with a computer and also your
component catalogue.

The time cannot be far distant, when,
one of our readers who wants a transistor
simply taps out the parameters on his
home computer, and immediately on his
screen would appear a list of all stockists
and prices. If our hypothetical reader is a
designer, he might be able to type out the
specification of a component he needs,
without even knowing if it exists, and
there on the screen would be the answer.

Anti-Radar Invention

We in this country, are fortunate in
having scientists with brilliant original
minds. | was reminded of this quite
recently when | read of the death of
Professor Derek Jackson. He was re-
sponsible for testing out our reply to
German radar in 1942,

| expect to all but the most senior of
our readers the word ‘'Radar’’ means the
electronic gadgetry they have at major
airports to prevent aircraft from bumping
into each other while airborne, In 1940 you
might say it was used in the reverse way.

Imagine you are being attacked by
formations of enemy bombers; you have
a limited number of fighters and their
duration of flight is only a little over an
hour, therefore your problem is to guide
your fighters right onto the bombers as
quickly as possible. If you think for a
moment of the size of the sky, you have to
admit to having an enormous problem to
deal with. It was Sir Robert Watson Watt's
invention that solved it.

Where ever the German bombers
appeared, there were several squadrons
of Spitfires and Hurricanes waiting for
them, vectored into position by radar.
The Germans couldn’t make it out, and
when the going became really rough, the
tuftwaffe Commanders told their pilots
“dont worry, they are down to their last
50 Spitfires’. But when they kept on ap-
pearing day after day, these remarks were
received rather sceptically by the German
aircrew, and they would say sarcastically
“there are those last 50 Spitfires again’’.

However, by 1942, the tide had turned
in our favour, and our bombers were
penetrating deep into Germany. But The
German radar was now being used suc-
cessfully against them. Eventually, Pro-
fessor R. V. Jones came up with an
answer, which was, if you want to hide a
pebble you place it on a pebbly beach.

He decided that if thousands of small
strips of metal coated paper were released
into the sky by the bombers, they would
cause a similar number of reflections on
the German radar screens, most of them
being sputious. Professor Jackson, as
head of Airborne Radar in the RAF, was
responsible for testing the theory out. It
was, of course, very successtul, and
given the code name "Window''. It enabled
many of our aircraft to return home safely.

P.S. If any readers would like to learn
more about the Radar of World War ||,
and the two remarkable men | have
mentioned, | strongly recommend that
they read the book by Professor R. V.
Jones entitled, Most Secret War published
by Hamish Mamilton.
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By E.A.Rule

Tms amplifier was born as a result
of attending a number of local
village fétes and hearing the awful
sound quality that was coming from
the average sound system used on
these occasions.

The amplifier to be described has a
performance equal to and better than
many professional PA amplifiers and
also has a number of optional design
features, It is constructed as two units,
one contains the control and pre-
amplifier circuits and the other the
power amplifier and dual purpose
power supplies.

FEATURES

Inputs are provided for four micro-
phones, disc, tape, and auxillary.
Microphone priority over other inputs
is provided. There are also Bass and
Treble controls, a music/speech filter
and a peak reading VU meter. Full
mixing of all inputs is provided.

The power amplifier will deliver a
minimum of 50 watts into either 8
ohm loads or 100 volt lines and can
be operated from either the 240 volt
mains or a 12 volt car battery.

Power MOSFETs are used in the out-
put stage and enable a reliable wider
bandwidth and lower distortion to be
obtained than is possible with bipolar
devices. Bi-FET op-amps are used in the
early stages and enable an improved
performance to be obtained due to
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their much improved slew rate over
the more common types. Special low
noise op-amps are used for the micro-
phone inputs enabling a basic sensi-
tivity of 70 microvolts with a signal

to noise ratio of
obtained.

Construction is straight forward and
no special tools are required. All the
components are generally available
and no special test equipment is re-
quired for setting up.

—58dB to be

POWER MOSFETS

The use of power MOSFETs may be
new to some constructors so a few
words about these devices may be
helpful.

Bi-polar transistors have until re-
cently been used in almost all the
semiconductor amplifiers available
until the introduction around 1978 of
the Hitachi power MOSFETS.

Bi-polar transistors require a wide
area of safe operation to obtain relia-
bility and also a wide gain/bandwidth
so that large amounts of negative
feedback can be used at high audio
frequencies to keep the harmonic and
other distortion to an acceptable level.
They also have a positive temperature
coefficient which means that they are
very prone to thermal runaway and
careful design is required to avoid
this. They also suffer from ‘storage
effects” due to being minority carrier
devices and at high audio frequencies

this can cause a most objectional dis-
tortion that could well account for
the so-called “transistor sound”.

Because of all these problems a con-
siderable amount of money and re-
search went into looking for a better
device and the power MOSFET de-
veloped by Hitachi Ltd of Tokyo,
Japan, is one answer.

Their advantages over conventional
transistors are:

*good high frequency response
because of their fast carrier
speed.

*no storage effect.

*negative temperature coefficient
so no risk of thermal runaway.

*no secondary breakdown.

*high input impedance and high
gain.

*no special protection circuits re-
quired.

The power amplifier section uses a
complementary pair of these Hitachi
power FETs and each device has a
maximum dissipation rating of 100
watts. When used in an output stage
delivering 50 watts, each device is
only called upon to dissipate 25 watts,
just ticking over in fact!

This makes for a very reliable out-
put stage, more so, when you consider
that they are also rated at 120 volts
drain-to-source breakdown voltage
and a drain current of 7 amps. You
could run this amplifier at full power
all day into a short circuit and you
would not damage these devices (try
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that with bi-polars if you dare), mind
you the power supply circuits may
complain a bit!

No protection circuits are required
(as are needed with bi-polar circuits)
so another source of distortion is
eliminated, as well as the risk of the
amplifier “shutting down” during
peaks of power output.

GENERAL CONSTRUCTION

As already mentioned, the PA amp-
lifier is constructed in two units.
This has the advantage of being easier
to construct, keeps transformer mag-
netic fields away from sensitive
microphone inputs, and gives the
option of constructing more than one
power amplifier section for extra
“slave” amplifiers if more output
power is required (see section on
options later in series).

The front panel of the control unit
has 11 controls fitted: four microphone
gain controls and also one each for
disc, tape, and auxiliary; a master
gain control, bass and treble controls,
a speech/music filter switch, and a
l.e.d. “on” indicator completes the pic-
ture. On the rear panel of the control
unit are all the input sockets (5-pin

DIN 180 degree) and power supply
socket (5-pin DIN 240 degree).

The power amplifier front panel has
a mains/off /battery switch and a peak
reading VU meter.

The rear of the power amplifier is
fitted with a mains input socket, bat-
tery supply terminals, 8 ohm and 100

volt line output terminals, earth ter-
minal and the heat sinks for the
MOSFET output stage. The control unit
power take off and audio input socket
is also on this panel (another 5-pin
DIN 240 degree).

The size of each unit is 245 X100 X
2%0mm overall.

CONTROL
UNIT

D,
z T
/;)//13

Ven
/)

¥

The complete
circuit of the
control unit sec-
tion is shown in
Fig. 1.1.

MICROPHONE INPUTS

Four microphone inputs are pro-
vided and as each of these are inden-
tical only one will be described in
detail.

SPECIFICATION

POWER AMPLIFIER ONLY

Power output, continuous sine wave
Power bandwidth, —1dB

Frequency response, 0-5dB

Rise time

Slewrate

Damping factor, 8 ohm output 20Hz to 1kHz
20

kHz
Stability
Sensitivity for 50 watts
Input impedance

Power output from 100 volt line, 166 ohm load

Frequency response, —3dB
Regulation
V U Meter accuracy, 0dB=50 watts

55 watts into 8 ohms
20Hz to 100kHz
20Hz to 50kHz
2 usec

26 V/usec
better than 200
better than 50
unconditional
80mV

100 kilohms

60 watts

30Hz to 12kHz
2-4dB

within 2dB

The following figures relate to POWER AMPLIFIER plus CONTROL UNIT

Harmonic distortion, at rated power output
Intermodulation distortion, two tone, 15/16kHz,

28 volts peak output
Sensitivities Microphone
Disc
Tape & Aux.
Microphone
Disc
Tape & Aux.
Frequency response, + 0-5dB

Microphone

Disc

Tape & Aux
Signai-to-noise ratios, A weighted
Microphone
Disc
Tape & Aux
Bass, 100Hz
Treble, 10kHz
Music/speech filter, —3dB
Sub-sonic, disc input only

Input impedance

Tone controls

Control unit

Outputs
Tape

less than 0-1% 30Hz to 20kHz
less than 0-05%

0uV PD (see Table 1.1)
3-5mV PD.

120mV PD.

200 ohms

47 kilohms

50/100 kilohms

30Hz to 22kHz
R.LA.A,
20Hz to 30kHz

—58dB
—65dB
—73dB
+ 10dB
+ 10dB
280Hz and 6-5kHz (12dB/octave)
—3dB at 20Hz
—8dB at 10Hz
—17dB at 5Hz
80mV
100mV

These figures were measured on the prototype
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Input connection is via a standard
5-pin pIN socket SK1 and the con-
nections are arranged to accept either
balanced or unbalanced microphone
lines. This input is connected to one
end of VR1 (Mic.1 GaIN) and its wiper
goes to the input of IC1 (ZN459) via

tantalum capacitor Cl1 (10xF). A
tantalum must be used in this posi-
tion otherwise leakage currents could
cause noisy operation of VR1 due to
the very high gain and sensitivity of
this circuit.

The output from 1C1 (pin 7) goes
to the other end of VRI1 via R3 and
C5 (also a tantalum) R4 maintains
the circuit at earth potential.

MIC GAIN CONTROL

The microphone gain is controlled
by varying the amount of negative
feedback and this method has a num-
ber of advantages over other methods.
At the maximum gain position of VR1
the basic sensitivity is less than 100
microvolts and at the minimum gain
position inputs as high as 10 volts will
not overload the input.

The actual sensitivity of the input
will depend on the impedance of the
signal source connected to the input
and details of this are given in Table
1.1. The use of negative fedback also
ensures optimum frequency response

- £49

case & p.c.b.
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and signal to noise ratio at all gain
settings.

TABLE 1.1: INPUT SENSITIVITY

Another advantage of this system is Source impedance, ohms. 20002 60002 1kQ 10kQ2 100kQ2 1MQ
that should the gain be set high and =
the microphone become disconnected, Source E.M.F. millivolts 0-14 0-28 0-42 3-5 35-0 350-0
instead of a high hiss and/or hum E.M.F. input — 0-07 ;
3 S, MLF. . s
coming from the loudspeakers, the in- g == mp:(;jozg\ce L2000
put gain will automatically drop to a
VRI 1000 Ra1 200 o
|MIC.1 GAINI 522’%
BCS56
R2 k0 TRY
RI7 100k0 cuicia g T

cs
R3 42k 100uF
J

2 w—
2700pF

Ri
5-6k2
100uF

R18 100k01

R 100k

R20 100k0

R28
82«0t

E R4 1kl2
. :
C16
104F -
. RIS 4740
7
4 8 G20
c17
4790pF 100pF
IOO/lF
oll U]
(]
C18 10uF

318

v

RI16
5640

~{5v
J | —
} VR2 100k ©3 10uF L ;
m €26 ¢uF R3S 10k8 R37 10kA
1 . Z AAA R3¢
1ic TRA4 scis
p ¢
R38
e 100k
R36
o 0 10040 o
1
4o o_ QI3 VR7 it i ,.'5
i°  oHF==§ R0k [ 100k01 i )
[AUxGAIN] DISC ]
[ —— GAIN ;
[ =
rmm———
b 1 I3
[ 2 SK6 RSO
1 vR3 100k B OHF 455 [1aPE) 10040
MIC3CAN] .. ggean R I R VRS 100ka Rey S RSS
1 e I TAPE GAIN 56k 5-6k01
" DGemmaasn "
. RIO 7k
cn
MIC.3
o gy = U7 o
R# ¢-7k]
|
C12 et
4700pF
h 8 —15y
C13 10pF +8v
VRU 100kl
2 [c.acan] KEY: 17
e 2 ———e
! ~ TERMINAL PINS ON PC.6.
e e——

Fig. 1.1. Public Address System: Control Unit Circuit
Diagram.
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low sensitivity level and ensure a
minimum noise condition.

At maximum gain and with an open
circuit input the noise level is —60dB.
Bearing in mind the basic sensitivity
of less than 100 microvolts, this is an
astounding signal to noise ratio for an

imagine the amount of hum and noise
which would result under similar con-
ditions with a conventional gain con-
trol system.

The very wide range of input volt-
ages which can be handled also means
that these microphone inputs can be

signal that requires a flat frequency
response, radio or tape for example.

POTENTIOMETER LAW

The potentiometer used for VRI1
(VR2, VR3 and VR4) should ideally
have an inverse-log law, but as these

open circuit input. One can just used for any other type of input
@
N 4
f |
T R33 2200 [n] |
o) O
St out
R32 100kA) ;
R3
18k02 '
270 )
3360
c28
e 22uF ¢ | ¢
2 [l
n 6 [ ol | 1
0-0F  0-OluF 33k
R48 100k
]
Rag '
R¢) 100k ?;312 gﬁa 3&;’; T : : 1000
€33 68pF
R4D
18k01
e e xx s g
u
|~ |
1 i‘- ct
> - ‘ 22uF
19 j 415V i
i
18 R63 47k
(PR AAA
BCSS6 RE5 8-2k1
C40 3¢ 32
O-quF o AAA Ot SK8
7] Rse e Avre I e POWER AMPLIFIER
! Y, 10 20k 0 i RE@ 8:24/1
€37 Z00pF ey TR N -—] |—e:53 ( !
82k 0-087uF
p " R4 Jam
E;;C ‘r 36
£
) . | RE24TKN 30 =
€39 0-0luF K
AR A § :oom 42 3300pF 3, GAIN
1 sszedl /
= . |H*
RST 22k 15V TRERLE caa 0-0!
26 4v
nCls 100uF
0——-{
U C50 100, TRS ¢ £
| B8C546 b
+15v e -
RT3 4-7k0 v
+av I VVv—¢
e €51 100uF €53 O-puF
i ; g
€49 100pF b —— -
RT 47k01 g o1
¢ TR8 €54 0-pF A A1
BCS46 > Il Y //k
L b €52 100uF S - —
R6Q 8-2kN) R70 5-6k1 )
b R72 4702 R ¢-7k0 R7S
—15v ¢ 12600
e il 20

€46 100uF a7 O-uF
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COMPONENTS %7:+-

Resistors
R1 R42 220Q2
R2 1k R43 47k02
R3 4-7k2 R44 33kQ2
R4 5-6kQ2 R45 68kQ
R5 680 R46 33kQ
R6 1k R47 68kQ
R7 4-7kQ2 R48 100kQ2
R8 5-6kQ2 R49 10002
R9 6802 R50 100kQ2
R10 1kQ R51 47kQ2
R11 4-7kQ2 R52 1k
R12 5-6kQ2 R53 5-6k02
R13 68Q R54 47kQ2
R14 1kQ2 R55 5-6k02
R15 4-7kQ2 R56 8200
R16 5-6k2 R57 22kQ2
R17 100kQ2 R58 8-2kQ2
R18 100kQ2 R59 1k
R19 100kQ2 R60 390k}
R20 100kQ2 R61 8-2kQ2
R21 27kQ2 R62 4-7kQ
R22 100kQ2 R63 47k}
R23 5-6kQ) R64 3-3kQ
R24 47k02 R65 8-2kQ
R25 5-6kQ2 R66 2-7kQ2
R26 1kQ R67 47kQ2
R27 2-7kQ R68 8-2kQ
R28 8-2kQ} R69 8-2kQ
R29 1k R70 5-6kQ
R30 100kQ2 R71 4-7kQ
R31 18kQ R72 47k02
R32 100kQ2 R73 4-7kQ
R33 220Q R74 4-7kQ
R34 1kQ R75 1-2kQ
R35 10kQ All $W high
R36 100kQ2 stab. carbon
R37 10k film 5%
R38 100k
R39 100kQ See
R40 18kQ2
R41 100kQ

Potentiometers page 305
VR1 100kQ2
VR2 100kQ | inverse log. or
VR3 100kQ [ linear
VR4 100kQ
VR5 100kQ
VR6 100kQ »log.
VR7 100kQ
VR8 100k linear
VR9 100kQ
VR0 25kQ70g.
Capacitors
C1 10u4F tantalum 16V
C2 4,700 pF polystyrene 5%
C3 10uF elect. 16V
C4 100uF elect. 16V

C5
C6
C7
Cs
C9
C10
cn
c12
C13
C14
C15
C16
C17
c18
C19

100uF tantalum 6-3V
10uF tantalum 16V
4,700pF polystyrene 5%
10uF elect. 16V

100uF elect. 16V

100uF tantalum 6-3V
10uF tantalum 16V
4,700pF polystyrene 5%
10uF elect. 16V

1004F elect. 16V

100uF tantalum 6-3V
10uF tantalum 16V
4,700pF polystyrene 5%
10uF elect. 16V

100uF elect. 16V

C20 100uF tantalum 6-3V
C21 100pF polystyrene 10%
C22 0-1uF polystyrene 10%
C23 100uF elect. 16V

C24 1,000pF 5%

C25 2-2uF elect. 16V

C26 47uF elect. 16V

C27 2-2uF elect. 16V

C28 2-2uF elect. 16V

C29 0-01uF polyester 10%
C30 0-01uF polyester 10%
C31 330pF polystyrene 5%
C32 330pF polystyrene 5%
C33 68pF polystyrene 5%
C34 2-2uF elect. 16V

C35 100pF polystyrene 10%
C36 100uF elect. 16V

C37 3,300pF polystyrene 2%
C38 330pF polystyrene 5%
C39 0-01uF polystyrene 2%
C40 0-1uF polyester 10%
C41 0-047uF polyester 10%
C42 3300pF polystyrene 5%
C43 0-047uF polyester 10%
C44 0-01uF polyester 10%
C45 2:2uF eiect. 16V

C46 100uF elect. 16V

C47 0-1uF polyester 10%
C48 100uF elect. 16V

C49 100uF elect. 16V

C50 100uF elect. 16V

C51 100uF elect. 16V

C52 100uF elect. 16V

C53 0-1uF polyester 10%
C54 0-1uF polyester 10%

Semiconductors

1IC1-4  ZN459 (4 off)

1C5, 6 LF353n (TLO72cp) bi fet
op-amp (2 off)

TR1-2 BC414 (BC384) very low
noise transistor (2 off)

TR3 BC556b (BC212) pnp
transistor

TR4 BC182 npn transistor

TR5, 6 BC414 (BC384) very low
noise transistor (2 off)

TR7 BCS556b (BC212) pnp
transistor

TR8 BC546b (BC182) npn
transistor

TR9 BC546b (BC182) npn
transistor

TR10 BC556b (BC212) pnp
transistor

D1 TIL209 l.e.d. (red)

Sockets
SK1-7 5-way 180 degree d.i.n.
chassis mounting (7 off)
SK8 5-way 240 degree d.i.n.
chassis mounting

Switch
S1  s.p.s.t. miniature toggle

Miscellaneous

Printed circuit board, ‘“control
Unit". P.C.B. stand-offs (4 off).
Terminal pins. Sheet aluminium
for chassis and cover. Screws,
nuts, washers, wire, screened
lead. Knobs, 15mm o.d. alumin-
ium to suit 025 in pot. spindle
(10 off). Cable ties.
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devices are not easy to come by with-
out special ordering, a linear law can
be used. The only difference found in
operation will be that the inverse log
law potentiometer gives a more even
distribution of gain with rotation of
the potentiometer whereas the linear
law tends to let the gain come up at
a quicker rate towards the maximum
gain end of the potentiometer. This
has not proved to have any practical
disadvantage and no difficulties have
been found in actual use.

PHASE REVERSAL

The resistor R1 needs some explana-
tion. If it is left out of the circuit
there will be a tendency for the gain
to go through zero and then to in-
crease slightly at the minimum gain
setting of VR1. This is due to phase
reversal effects in the negative feed-
back loop and is completely avoided
by the use of a low value resistor at
the low gain end of VRI1. Its actual
value will depend on the “hop on”
value of resistance at the end of the
actual track used in the potentiometer
but the value shown (68 ohms) should
be satisfactory in most cases.

Unless the input is being used for
very high signal inputs the effect is
not likely to be noticed in practice as
the reduction in gain at this point is
in excess of 100dB. The capacitor C2
(4700pF) is used to bypass r.f. and
has no effect on the audio signals
present,

All the foregoing applies to the
other three mic. circuits, based
around IC2, IC3 and IC4 respectively.

MIXER STAGE

The outputs from each microphone
stage are combined via resistors R17,
R18, R19 and R20 and then fed into
TR1 via C22 (0-1xF). C21 (100pF) is
another r.f. bypass filter. (These rf.
bypass capacitors are important and
failure to fit them could result in in-
terference from CB and other radio
transmissions coming out over the
loudspeakers at the most inconvenient
moment!)

Transistors TR1, TR2 (BC414) and
TR3 (BC556) form a voltage amplifi-
cation stage to provide extra gain so
that the signal input into IC5a is at a
similar level to that from the Aux and
TAPE inputs. Negative feedback is used
to optimise frequency response, signal
to noise ratio and distorition. C24 is
used in the feedback path to further
reduce the response to r.f.

DISC INPUT

The pisc input is fed into a separate
amplifier stage comprising TRS, TR6
and TR7. This stage is equalised for
the RIAA recording curve by nega-
tive feedback. C37, C38, C39 and
R56, R57, R60 form the feedback path.
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R51 provides the correct input imped-
ance for magnetic cartridges and R52,
C35 form an r.f. filter.

The pisc GAIN control, VR7, is fitted
in the output of the disc amplifier.
This potentiometer and C40 form a
low frequency filter to comply with
the IEC 65 recommendation for a
filter on RIAA inputs to provide a
—3dB response at 20Hz. The purpose
of this filter is to prevent warped
records producing a large low fre-
quency output which could introduce
intermodulation distortion in the later
stages of an amplifier system.

AUX AND TAPE

The gain of the Aux and TAPE inputs
is controlled by VRS5, VR6.

The sliders of the AUX GAIN, TAPE
GAIN and pisc GAIN feed into IC5b via
combining resistors R36, R38 and R50.
As the outputs from each half of IC5
are combined via R33 and R42, we are
able to fully mix any input combina-
tion required without restrictions.
Tape output is taken from the out-
put of ICSb and is not affected by
the tone control or filter circuits.

BANDPASS FILTER

The output signals from IC5a and
ICSb (LF353) pass on to the filter
stage which uses IC6a (LF353). This
is a bandpass filter which is 'designed
to limit the overall frequency re-
sponse when the amplifier is used
with horn loudspeakers, or other
systems where a full frequency range
is not required.

The high pass section of this filter
consists of C29, C30 and R44, R45 and
the low pass section, R46, R47 and
C31, C32. The values used provide a
12dB per octave fall in response with
the —3dB points at 250Hz and 6kHz
respectively.

This frequency range will provide
high quality speech and reasonable
quality music when the system is used
outdoors or with horn loudspeakers
and enables all the available audio
power to be condensed into this
limited frequency range. The filter can
be switched in or out of circuit by Si.

TONE CONTROL

The other half of IC6 is used for
tone control. The output from the
filter stage goes to the input of the
tone control circuits consisting of R61,
R63, R65, VR8, C41, C43 and R62 for
BAass; and VR9, C42 and R64 for
TREBLE.

A negative feedback circuit of the
Baxandall type is used to obtain the
required response curves and to keep
harmonic distortion to a minimum.
Resistors R63 and R64 limit the maxi-
mum amount of boost obtained at
very high and very low frequencies.
Without these components fitted the
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response (at maximum settings)
would continue to rise at frequencies
outside the audio range resulting in
possible overload in later stages. The
range of control obtained within the
audio band is not affected.

The output from the tone control
stage passes to VR10, the MASTER
GAIN control and then out to a DIN
5-pin 240 degree socket SK8.

(The use of 240 degree sockets to
interconnect the control unit to the
main amplifier is to avoid micro-
phones or other units being plugged
into the power sockets by mistake, an
error which could prove expensive.)

POWER SUPPLIES

The power supplies for the Control
Unit come from the Power Amplifier
Unit via SK8; 15V positive at pin 2
and 15V negative at pin 4. Extra elec-
tronic decoupling is provided in the
Control Unit. The positive and nega-
tive supplies are decoupled by TR9
and TR10 respectively. TR8 further
decouples the positive supply for the
microphone circuits.

This extensive use of electronic de-
coupling ensures that the supplies are
completely hum free which in turn
enables the very maximum signal to
noise ratios to be obtained on all
inputs.

This aim is also aided by the
separate construction of the Power
Amplifier and Power Supply Unit
which avoids either high power audio
or power supply induction currents

being induced into the very sensitive
high gain inputs.

A point worth bearing in mind is
that to achieve a signal to noise ratio
of 58dB with an input of 70 micro--
volts means that any induced signal or
noise must be less than 0-08 micro-
volts!!

MICROPHONE PRIORITY

One final part of the control unit
which has not been mentioned so far
is the microphone priority circuit. At
the input of the second half of IC5
we have connected to the junction of
R36, R38, RS0 and C27 the collector
of TR4 (BC182). This transistor is
biased via R21, R35, R37 so that it
is normally “off”’. The junction of R35,
R37 goes to pin 5 on the microphone
input socket and if this pin is earthed
it changes the biasing conditions so
that TR1 conducts (becomes switched
on). This then effectively puts a short
across the input of IC5 and mutes any
signal present.

This muting only applies to the
AUXILLIARY, TAPE and bpisC inputs
leaving the microphone circuits oper-
ating normally, a feature which en-
ables any special announcements to
override the other inputs. Capacitor
C26 provides a few milliseconds delay
and avoids clicks being heard when
the mute circuit is activated. (Micro-
phones can be obtained with a suit-
able switch already fitted, although a
separate switch could be wired to the
input socket if required.)
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The photographs show the general
form of the construction. The U
shaped chassis is easily fashioned

from a sheet of aluminium. Full de-

tails will be given in Part 2. In the
meanwhile, work can proceed with
preparation of the circuit board.

All components other than potentio-
meters, sockets, l.e.d. and switch Si
are mounted on a printed circuit
board. A full size pattern of the un
derside of this p.c.b. is given in Fig.
1.2. The placement of components on
the top side is shown in Fig. 1.3.

Assembly of the printed circuit
board should start with the terminal
pins which are inserted from the
track side of the p.c.b. and lightly
hammered into place so that they are

a firm fit but not over-tight. The p.c.b.
should be supported from behind to
avoid damage to the board. After fit-
ting, the pins are soldered into place.

The suggested order of assembly is
resistors, small capacitors, transistors,
and electrolytics. In other words, the
smaller components first, as this will
enable the components to be inserted
and the p.c.b. turned over onto a foam
pad which will hold the components
in place while they are soldered in.
Be very careful to mount all electro-
lytics and semiconductors the correct
way round as indicated on the p.c.b.

Fig. 1.2. Public Address System: Control Unit printed circuit board, actual size.
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layout; in particular watch the
polarity of diodes and the position of
pin 1 on the ic.s. Sockets may be
used for the i.c.s as this will be an
aid to rapid servicing in the field in
the event of failure.

The leads of some semiconductors

may need to be pre-formed and details

TRANSISTORS
b

=

8C182 BCAW

peste messs . LE.D.

K

Fig. 1.4. Details 209 =
of semiconduc- M a
tors wused in »
control unit. 4

of these devices are given in Fig. 1.4,

Finally, check the whole board
carefully to ensure that all soldered
joints are sound and that there are
no solder “bridges” between tracks
and components.

To be continued

Fig. 1.3. Public Address System: Control Unit printed circuit board, topside with components in position.
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Learning Morse

Recently | had to find out the answer to
a curiously awkward question. How do
Japanese communicate in Morse code?

The more you think about the question,
the more difficult it is to answer. And
then you start thinking about other
questions. Like how do the Japanese
communicate by telex or telegram?

In the West we use a limited number of
letters in an alphabet to build up words
which have a phonetic meaning. Western
text is simply a written record of the
sounds of speech. Because there are a
limited number of letters it's easy to
transmit these letters in a simple digital
code, either dot-and-dash Morse or the
pulse codes used for telex.

In the Far East, language is based on
Chinese ideographic or pictographic
characters. These are intricate geo-
metrical shapes like miniature drawings.
And these characters directly convey
visual meaning. The character for a tree,
for instance, looks like a tree and the
character for a wood looks like two trees.

All the Far Eastern countries, including
Japan, have adopted the basic set of
Chinese characters. This is why a
Japanese citizen can read a Chinese
newspaper. But different countries have
adopted different ways of representing
these pictoriat characters in speech.

They use different sounds and intona-
tions, just as Westerners from different
countries use different words to describe
the same object, like "tree”, "“arbre' and
“Baum'’ for a tree in a field. This is why
Japanese and Chinese citizens can't talk
to each other, even though they can
communicate on paper.

Obviously, if a language uses a different
pictorial character for every object or
concept in the world, the number of
individual characters becomes enormous.
To confuse the issue further, the Japanese
modify some of their pictorial characters
with additional characters which have a
phonetic rather than pictorial meaning.

The basic pictorial characters are
called kanji and the modified symbols are
called kana. There are tens of thousands
of kanjis and 150 kana.

An official Japanese government edict
says that only 1850 kanji can be used in
official documents. But 2500 appear in
newspapers and a well educated Japanese
will need to know at least 5,000.
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Clearly it would be quite impossible to
translate these into a Morse or telex code,
because each word would have to contain
an unmanageable number of digits. So
coded transmission of Japanese seems
impossible. But in fact they do manage it

Romaiji

There exists a Romanised version of
the Japanese language called Romaji.
This uses the Western alphabet to make
a written record of the sound of a Chinese
character as spoken by a Japanese
citizenl

This is how Westerners can use a few
Japanese phrases, like A-ri-ga-toh (thank
you) or Sayonara (goodbye) without being
able to read the picture symbols for those
words.

Railway stations, for instance, have the
name of the station written both in picture
symbols and a Western word which is
the phonetic equivatent of how the local
Japanese would speak the station name.

It's also why the Japanese confuse the
letters "I and “r"". There's a Japanese
hieroglyphic for “r'" but not “I'".

This Romanisation is the key to coded
communication. When a Japanese com
pany sends a cable or telex to its British
subsidiary, the telex is either in pidgin
English or phonetic Japanese.

According to colleague columnist Pat
Hawker, who is, of course, an enthusiastic
amateur radio operator, this is exactly
how the Japanese manage the even more
daunting task of communicating in Morse.
They simply write the message in phonetic
Japanese using the English alphabet, and
then tap out the Western letters in Morse.

Not surprisingly, this caused awful
headaches in the last war. It's bad enough
learning to operate a Morse code station
at around 25 or 30 words a minute when
you are simultaneously translating dots
and dashes into your own native language.
But when the coded language is the
phonetic equivalent of something as
obscure as Japanese picture text, then
the task becomes daunting.

In fact communication between Japan
and the West is one of the biggest prob-
lems faced by everyone involved in East-
West trade. It's so easy to mis-understand
what is really meant behind spoken words
translated by an interpreter. As a result
more and more Japanese businessmen
and engineers are learning English.

Also most of the major Japanese
electronic companies are now investing
heavily in research into automated trans-
lation. The initial aim is for a keyboard
operator to type one language into a
keyboard. A computer will then search its
memory for corresponding phrases and
print out a translation text.

The next generation of transiation
machines will offer a direct speech link.
The operator will speak into a microphone
and circuitry will translate the spoken
word into computer data. This will then
be used for the memory search and the
translated data output sent either to a
printer or speech synthesis circuit which
will produce a virtually spoken translation

See Facts!

Last Christmas Ceefax, the BBC's tele-
text service, came up with a novel idea.
On a few pages well outside the normal
magazine (circa page 700 on BBCIi) they
pumped out computer programmes. The
idea, apparently, was that owners of home
computers would interface them with a
TV set and use the teletext data to pro-
gramme their computer.

On Christmas day a new and topically
festive programme of data was trans-
mitted. It promised to make a home
computer produce sounds, and so let it
play carols. But the caption text which the
computer was programmed to throw up on
the screen was delightfully honest. *“The
programme has a bug in it somewhere but
I can’t deiect it right now.”

If the BBC Ceefax people are working
on interesting projects like this, couldn’t
the BBC publicity people make more
effort to tell the press and public.

Sadly, this typifies the BBC's rather
ambivalent attitude towards teletext.

There’s been an infuriating tendency on the
part of the BBC to talk about Ceefax,
rather than teletext, on the surely mis-
guided assumption that the public fully
understands that Ceefax is the BBC’s
teletext service, and Oracls is the IBA’s
teletext service.

For several years now there has been a
display of teletext in the main lobby of the
BBC TV Centre at Wood Lane. The
display is labelled Ceefax, rather than
teletext, and on almost every occasion that
I've been through the lobby over recent
years, the television set at the centre of
the display has been switched to normal
programme viewing, rather than teletext.

The display placards are now getting
very scruffy. The headline sign has lost
some of its letters and describes Ceefax as
a “‘levision dial-a-page service” (sic).

Even the receiver itself was faulty last
time | saw it. When switched to teletext it
threw up lines of gobbledegook in the
middle of displayed page of text. Perhaps
no-one at the BBC had noticed.

Everyday Electronics, May 1982



BOOK REVIEWS

BEGINNER'S GUIDE TO ELECTRONICS
(Fourth edition)

Author Owen Bishop, BSc
Price £3-60 Paperback

Size 185 x 120mm, 240 pages
Publisher Newnes Technical Books
ISBN 0 408 004134

THE 1964 1st edition of this popular introduction to elec-
tronics was written by Terence L. Squires and it is
surprising that his name has been omitted from_this latest
4th edition. Obviously the time has come for a major revision
and Mr Owen Bishop has performed a good job in updating
the text and writing additional chapters so that this latest
edition fairly reflects the present state of technology.

This book takes a brief but informed look at the man
branches of electronics and helps the beginner to approa
the subject easily. From molecules and electrons, conductors
and insulators, resistors and current flows (the “stuff” of
which electronics consists), then moving on through various
circuit components includin, optoelectronic_devices such as
liﬁht emitting diodes (l.e.d.s), phototransistors and solar
cells.

Integrated circuits take quite some understanding and a
full eighteen pages are spent doing just that; from then on
its all downhill with a detailed look at each of the basic
electronic circuits illustrated, then it takes a quick look at
test equipment before stepping gently into computer elec-
tronics, microwaves, medical electronics and radio and
television. .

The final two chapters cover recording and industrial
electronics, two massive subjects that can only be given a
cursory introductory coverage. A well illustrated and
informative book that allows knowledge to be absorbed
without recourse to other resources. The amazingly complex
can always be broken down into more manageable units to
study and learn. This book has achieved just that—but
simply.

D.J.G.

ELECTRONIC PROJECTS USING SOLAR CELLS
By Owen Bishop, ISBN 0 85934 057 0
50 gIHPLE L.E.D. CIRCUITS BOOK 2*
BBR. N. Soar, ISBN 0 85934 062 7
AUDIO PROJECTS
By F. G. Rayer, ISBN 0 85934 065 1
AN INTRODUCTION TO RADIO DXing
By R. A. Penfold, ISBN 0 85934 066 X
ELECTRONIC TIMER PROJECTS
By F. G. Rayer, ISBN 0 85934 068 6
ELECTRONIC PROJECTS FOR CARS AND
BOATS
By R. A. Penfold, ISBN 0 85934 069 4
MODEL RAILWAY PROJECTS
Bg R. A. Penfold, ISBN 0 85934 070 8
C B PROJECTS
By R. A. Penfold, ISBN 0 85934 071 6
Price £1-95 each except inose marked thus * at
£1-35 each all with soft covers
Size 180 x 110mm, between 57 and 110 pages
Publisher Bernard Babani (Publishing) Ltd

WB HAVE here a selection of the more recent titles in the
Babani “Radio and Electronics” books and for those of
you not already familiar with this series, now numbering
over 90 titles, I think you will probably be conversant with
the work of the authors as most of those represented here
are regular contributors to the pages of EVERYDAY ELEC-
TRONICS.

All these books follow a similar pattern in that their main
objective is to provide constructional information on a
number of related projects, ranging from simple novelties
to quite complex and useful circuits.

An exception here, perhaps, is “An Introduction to Radio
DXing” which covers in some detail the exciting hobby of
receiving distant and difficult radio stations, but again, this
book also includes some projects to build a number of
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interesting accessories to extend the range of equipment
used in radio DXing.

Amongst the more topical and interesting titles in this
batch are Owen Bishop’s “Electronic Projects Using Solar
Cells” which contains over 30 circuits all operating a low
voltages to enable them to be powered from two or three
solar cells, and R. A. Penfold’s “CB Projects” describing
such add-on goodies as a speech processor and interference
filters for 27MHz f.m. citizens band radio reception for the
enthusiast to build himself.

However, all eight books represent a varied source of
circuits for the home constructor and are worth a look.

G.P.H.
PRINCIPLES OF TRANSISTOR CIRCUITS

(Sixth edition)

Author S. W. Amos, BSc, CEng, MIEE

Price £12-50 cased, £6-95 soft covers

Size 220 x 145mm, 331 pages, many with line

illustrations
Publisher Butterworths
ISBN 0 408 01106 8 (0 408 00599 8 soft covers)

Tms book, now in its sixth edition, was first published in
1959 and is still as valuable today to the student and
enthusiast alike as its predecessors have been. In this, the
first revision since 1975, Mr Amos keeps é)ace with advancin
technology by including a much revised section on digi
techniques to reflect the most significant development in
electronics today, that is the increasing use of integrated
circuits. Other sections to benefit from the update are those
on am. detectors and the account of regulated power
su_];ﬁlles. expanded to give up-to-date circuits.

e information contained within this edition gives the
student a wealth of details, both theoretical and practical
to introduce him to the design of amplifiers, receivers an
digital circuits.

It is interesting to note that this book has been selected
as a standard course book in many colleges teaching elec-
tronics to beyond A-level, but that is not to say that the
home constructor won’t also find it a welcome addition to
his shelves.

G.P.H.

TELEVISION AND RADIO 1982

Editor Eric Croston
Price £2-90 Paperback .
Size 194mm x 230mm, 224 pages

Publisher Independent Broadcasting Authority
ISBN 0 900485 418

HAVING had the pleasure of reviewing the annual Television
& Radio yearbook three times out of the last four its be-
come almost impossible to find any superlatives for this
excellently produced book that have not already been used.

With a great sigh of relief, ] am at last able to offer a
rebuke. When you think that the IBA swamped us with
a mass of publicity about how “the event of the year” was
the biggest outside broadcast ever mounted in their history,
particularly in terms of cost and numbers of personnel, it
only warrants a brief mention!

In fact, the “royal occasion” only justified one colour and
one black and white photograph, one caption and one small
paragrarh. Surely, the reader would be fascinated to read
about all the problems that were overcome to present such
an excellent coverage on the day?

With sections on drama, sport, children’s television, learn-
ing and science, religion, and the latest on Local Ra&io. the
book is still masterly produced and excellent value for
money. Although, on a personal note, I find this year’s
edition is tending to verge on the “picture book” approach.

D.G.B.

Digital Logic Design by B. Holdsworth (Butterworths), Cased
£17-95, Limp £9:95. An excellent well-presented book for any
serious student of digital electronics. Deals with all aspects
of digital circuitry including Boolean Algebra, Combinational
Logic, Flip-flops, Counters, Clock and Event driven circuits.
Final chapter devoted to explaining the internal workings
of a microprocessor.
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Everyday News

HIGHWAY

OF THE
FUTURE

Tomorrow’s commuanication
“highways” in Britain,
carrying thousands of phone
calls, plus computer data
and TV pictures, between
the nation’s towns will be
hair-thin strands of glass.

These tiny threads are
optical fibres, made from the
world’s purest glass—a block
20km (13 mile) thick would
be as transparent as a
window pane.

Phone calls are sent along
the fibre as rapid on-off
pulses of light. At Telecom’s
research laboratories
scientists have sent pulses of
light over more than 100km
of fibre—twice as far as they
achieved in 1981.

Clive Sinclair’s ZX81 personal computers are reported
to be coming off the Timex production line in Dundee
at the rate of one every ten seconds. Two thirds of

production is exported.

Mercury Go-Ahead

Project Mercury is all set
to go ahead as a competitor
to British Telecom, having
been granted a 25year
licence.

The consortium of Cable &
Wireless, BP and Barclays
Merchant Bank will lay
1,000km of optical fibre
along railway tracks linking
British cities. Capacity will
be 8,000 simultaneous tele-
phone calls.

The service should start
operating next year.

NO IDEA
SEAMA, a newly formed
Small Electrical Appliance

Marketing  Association, is
threatening to pull out of
IDEA and go it alone.

At a recent press con-
ference given in London,
SEAMA chairman Bill Bastin
of Moulinex said: “As a
result of general disenchant-
ment with IDEA in its cur-
rent form, SEAMA is now
actively looking at alterna-
tive exhibition solutions for
its members in 1983.”

The LaserVision Disc System from Philips is finally
about to reach UK customers at the end of May.

Players and discs will initially be on sale in Greater
London and surrounding Home Counties through a
restricted number of outlets including High Street
multiples, independent retailers and specialist rentals.
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Million-to-One

The first VLSI package
containing the equivalent of
one million transistors will
be here by the year 2000
according to Professor James
D. Meindl of Stanford Uni-
versity.

Interconnecting these will
provide up to 1,000 million
devices in a single piece of
equipment. Golly!

Digital Caution

At an IERE colloquium on
digital recording, Peter Fell-
gett, head of cybernetics
department, Reading Univer-
sity, warned that digital
audio quality as often over-
exaggerated, often inferior
to the best analogue record-
ings. He cautioned the in-
dustry against setting stan-
dards too early before all the
possibilities have been fully
examined.

Computer School

The London Computer
Summer School offers every-
one over the age of 13 a
chance to combine learning
about microcomputers with
a summer holiday on a
country estate just outside
London. A series of weekly
courses are being held
between July 10 and Sep-
tember 11 at Middlesex Poly-
technic. Both residential and
day courses are available.

Giving hands-on experi-
ence, the courses are offered
at elementary, intermediate
and advanced levels. All
tuition and practice is in
BASIC, with the elementary
course enabling beginners to
write simple programs in
BASIC.

A brochure describing the
programme and application
forms are available from
The London Computer Sum-
mer School, Mortimer House,
37/41 Mortimer Street, Lon-
don WIN 7RJ.
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. . . from the World of Electronics

==ANALYSIS

New Complex for Sony

The new Sony Broadcast 47,000sq ft building com-
plex in Basingstoke, comprises a central location for
the systems engineering, customer service, quality
assurance, spare parts, warehousing and distribution
departments for their operations in the professional
broadcast market.

Special areas enable all video and audio products
to be quality tested prior to despatch to customers.
The service department deals with all local main-
tenance as well as providing a base for field service
operations.

The systems engineering area contains its own work-
shops, wiring shop, drawing office and stores, and
there is a large area for the construction of Outside
Broadcast vehicles. At present they are completing
orders for OB vehicles to Jordan, the Oyo State in
Nigeria, the Seychelles and Oman,

RIGHT CONNECTION

Veteran hobbyists can still remember the days when every
electronic component was fitted with screw terminals.
Transformers, coils, valve-holders and even capacitors and
resistors. When the pentode valve appeared it, too, had a
screw terminal on the top of the glass envelope or on the
side of the base.

Using "hook-up” wire with slide-back insulation you
could wire up a complete radio without touching a soldering
iron. Very simple, but not very reliable what with oxidisation
and the terminals loosening through temperature cycling and
vibration.

Like everything else the humble connection has since
made enormous technical progress. It remains the most
critical element in terms of equipment reliability, economy
in assembly and ease of servicing. And it is big business with
a UK market for electronic plugs and sockets of all types
estimated at £120 million a year.

The big breakthrough was the printed circuit board which
allowed a complete radio (and today a complete mini-
computer) to have all its component interconnections
soldered in a single pass over the bath of a soldering machine.
This was followed by the IC and, later, the LSI with at first
hundreds and now thousands of interconnections within the
encapsulation of the device itself.

There have been two important developments in external
connections. One is the insulation displacement connector
(IDC). It uses flat multiple-way cable of, for example, 20
conductors which can be connected to a 20-way socket in a
single clamping operation without stripping the insulation,
realiable contact being made through piercing the insulation.
Clearly very labour saving.

The other is the flexible printed circuit, ideal where
multiple connection needs making to moving parts. In a
high-speed computer printer, for example, such a connector-
will need to flex as many as 400 million times without break
age over the life of the machine.

In data processing systems the trend is to use i.c. sockets
on the p.c.b.s to help trouble-shooting and easy replacement.
On present projections the world's electronics industry is
expected to gobble up 2,500 billion i.c. sockets in 1986,
each having up to 40 contacts. Preparing for the rush the
latest automated machines can manufacture these sockets
at the rate of 6,000 contacts per minute!

But professional electronic engineers in the initial stages
of their designs still use simple aids like Veroboard and hand-
soldering. Just like you and me.

Brian G. Peck

This year's “All-Electronios/ECIF Show” will be
officially opened on Tuesday, April 20, by Mr John
Herrin, Chairman and Managing Director of Welwyn
Electronics and current Chairman of The Electronic
Components Industry Federation (ECIF).

This year’s exhibition will run from April 20 to
April 22 and the venue is the new Barbican Exhibition
Centre in the City of London.

UNITED SATELLITES

British Aerospace, Mar
coni and British Telecom
plan to form a joint com-
pany, United Satellites, to
provide Britain’s first nat-
ional broadcasting and tele-
communications satellite sys-
tem.

Welcoming the Home Sec-
retary’s announcement of
the Government’s policy on
direct broadcasting by satel-
lite in Britain, the new oon-
sortium confirmed that they
are planning a British satel-
lite system for the mid-1980s.

ing watches.

Wrist TV

The Japanese Agency for Industrial Science and
Technology is forecasting 1995 as the year for TV worn
on the wrist. But it is rumoured in the trade that an
unspecified Japanese company will have one ready for
marketing within the next two years, handled in the
UK by Trafalgar Watches currently importing speak-

Nun Better

The Notre Dame Convent
School in Cobham, Surrey, is
to start teaching Computer
Studies, and has bought
Sharp MZ280-B microcom-
puters from Newbury Micro
Systems for this purpose.

“If computers are to be
the tools of tomorrow’s
world, then we’ll not have
one, we'll have three” was
the enthusiastic attitude of
the school’'s headmistress,
Sister Mary Agnes.
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RADIO WORLD

Regulating Radio

Radio broadcasting stations that op-
erate in breach of the International Radio
Regulations and sometimes also in
breach of national legislation have be-
come so common in Europe that it is often
inappropriate to call them ‘pirates”.
Indeed in ltaly where the legistation has
become blurred, it is more common to call
them "*private’’ stations.

We have already drawn attention to the
1000kW erp V.H.F./F.M./stereo station,
located almost 4000 metres above sea level,
on the ltalian side of Mont Blanc, putting
out programmes that are receivable over
large parts of France and Switzerland. It
took three years to build, is remotely
controlled, with the electrical power
supplied by diesel-electric generators.
Under the present ltalian tegislation such
a "private’ station is not a "pirate" but it
does breach the International regulations.

ITU Radio Regulations insist that broad-
casting stations should not in principle
employ more power than is necessary to
maintain economically an effective service
within the frontiers of the country con-
cerned, however with so much interna-
tional broadcasting on medium and long
waves such regulations are widely broken.
But until now the V.H.F. band has been
reasonably free of this problem.

In France there have been recent legal
battles over the deliberate jamming of
unauthorised broadcasting stations. Some

By Pat Hawker, c3va

of these stations are '‘political’” while
others are seeking to attract audiences
with programme material that are most
unlikely to be transmitted by authorised
broadcasters even in this permissive age.

Dutch Pirates

Pirate stations have long been a feature
of the Dutch radio scene and have now
reached the stage where something over
40 per cent of all listening is to these
stations. One reason for the popularity is
said to be that these stations transmit
more musical programmes with Dutch
lyrics than the Hilversum stations where
English pop lyrics predominate, with
French and German lagging behind and
apparently few Dutch songs.

The pirates are also cornering the
audience for “golden oldies” and their
programming is said to be ""easy on the
ear'. But there are other Dutch “pirates”
including the ‘“action’ stations, for
example those that play a role in co-
ordinating political demonstrations.

When, in December, Poland was vir-
tually cut off from the international scene,
the national television news, complete with
newsreaders in military uniforms, was
seen on screens throughout the world.
How was this done?

The answer was the large defence
aerials on the Danish island Bornholm
in the Baltic. Danish television was
allowed to use these aerials and to bring

A R Y A T N R R T

British amateurs received a shock
during February when the Home
Office published in The London Gaz-
ette a new “schedule” of frequencies,
power limits etc. Publication in this
way constitutes full notice to licence
holders of a change to their licences.

Unfortunately, as the authorities
later admitted, the long 4-page sched-
ule, contained a number of important
errors. For example, it reduced maxi-
mum power on 3-5MHz to the much
lower limitation enforced on 1-8MHz,
and also swept away all differences
between Class A and Class B licences.

The Home Office agreed to look at
the question again, this time in con-
sultation with the Radio Society of
Great Britain. A new ‘“new schedule”
will probably have been published by
the time my notes appear. Let us
hope they get it right this time—and
that any changes are fair and neces-
sary.

A number of people have been
suggesting changes to the amateur
licence recently. For this reason it is
worth quoting some extracts from the
International Radio Regulations, since

all national licences are supposed to
conform with these.

“Any person seeking a licence to
operate the apparatus of an amateur
station shall prove that he is able to
send correctly by hand and to receive
correctly by ear, texts in Morse code
signals. The administrations con-
cerned may, however, waive this re-
quirement in the case of stations mak-
ing use exclusively of frequencies
above 30MHz. . . . Administrations
shall take such measures as they
judge necessary to verify the opera-
tional and technical qualifications of
any person wishing to operate the
apparatus of an amateur station.”

Basically, the International Radio
Regulations defines the “Amateur Ser-
vice”” as “a service of self-training,
intercommunication and technical in-
vestigations carried on by amateurs,
that is, by duly authorised persons
interested in radio technique solely
with a personal aim and without
pecuniary interest.” Which must make
amateur radio one of the very few
hobbies ever to have been defined in
an international treaty signed by
well over a hundred nations.
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the pictures via a microwave link across
Sweden to Copenhagen. They then had
to be converted from SECAM to PAL
before the pictures were offered to tele-
vision services im many countries.

Several European countries, to counter
the growing number of unauthorised
pirate or private stations, are now in
process of setting up local radio stations
along the lines of those in the UK. For
listeners it gives more choice, even if for
engineers there is the ever increasing
probiem of finding suitable frequencies.

In the UK it will be some years before
the VHF/FM Band 2 expands to the
extent foreseen in the latest Radio Regu-
lations but a start has been made in
releasing frequencies between about 102
to 104MH:z.

Vandal Challenge

Car radio aerials have long been a
target for vandalism, and it takes some
pluck to introduce on to the maiket an
aerial claimed to be "virtually indestruct-
able’. This is one of several claims made
for a new range introduced by Blaupunkt—
though | am not sure whether this is
meant to cover normal wear and tear or
includes deliberate sabotage.

At least it cannot easily, if at all, be
snapped off. Made of a 45cm length of
fibre glass rod it has two spirals of copper
wire wound in opposite directions. It is
not telescopic but highly resilient at the
base and is coated with polyamide.

Perhaps with such designs there will be
fewer wire coat hangers pressed into
service as car aerials!

Broadcast Links

In the UK it is not often possible to
obtain permission to use h.f. communica-
tions equipment for other than the amateur
radio service. In some countries where
distances are longer and the telecom-
munications service less well developed
this is not the case.

An unusual application for the Drake
TR7 transceiver has been reported to me
by Dave Harris who is the Engineering
Deputy Director of Radio Botswana. This
s.s.b. equipment has been used as part
of a low-cost broadcast news "feed to
enable the Gaborone station to carry
reports from the more remote parts of
Botswana.

Although basically an amateur com-
munications rather than broadcast equip-
ment this has proved capable of providing
better speech quality than the telephone
system—and has since been further
improved by fitting a wider (4kHz) filter.
The equipment works from 12V vehicle
batteries in conjunction with an Australian
-developed form of broadband dipole. For
this type of application it opens the way
to local news reports at costs within the
budget of Third World broadcasters.

The BBC use high-power s.s.b. point-
to-point relays to feed programmes to
some distant overseas bases but these
are now being superseded by satellite
circuits. The Foreign and Commonwealth
Office has recently ordered a 10-metre
dish receive-only terminal to be installed
on Masirah island oftf the coast of Oman
specifically to bring BBC overseas pro-
grammes via an /ntelsat V satellite to the
FCO relay base on the island, including a
numbar of extremely high power trans-
mitters.
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MOST towns and villages have a
chess club and many schools
have chess teams in leagues or play
chess as an extra-curricular activity.
Chess tournaments are arranged
which can last for several days when
each player has to complete two or
three games.

Lightning chess has become popu-
lar because tournaments can be
arranged and completed in an after-
noon or evening, In this variation of
chess each player has a fixed time
to think of a move before a bell or
buzzer operates for approximately two
seconds. The player must then make
his or her move.

The cycle is then repeated with
the players opponent having the same
time interval before he or she has to
move a piece. At this speed of play
“check” does not have to be said,

LIGHTNING

¢ +Ve
Rq
7 8
Ry IC1
555
6
+ 1
T
e ~Ve

Fig. 1. Selecting the timing values for the
Lightning Chess Buzzer.
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and the player loses if he or she fails
to make a move before the buzz ends.

The time interval is usually ten
seconds at the commencement of play
and after several minutes it is re-
duced to five seconds. The interval
between moves has been fixed to give
two, five, eight, ten or fifteen seconds
and the duty cycle is fixed at two
seconds. These values can be changed
if the constructor wishes to use the
buzzer in any game where a fixed
interval of time is required between
moves.

BY S. R. DANDO

If we wish to have a duty cycle of
two seconds and use a value of Ci=
100»F=100/1,000,000 F

t2=0-7TX Ry X C;

_0-7XRyX 100
Therefore 2 sec= 1,000,000
20,000
Ry= 07 =28,5710

The nearest preferred value for Ry
is, 27k + 1-5k1=28-5k. This value
for Ry gives a value for t: of 1-995
seconds. Hence the values for R7 and

Table 1: Timing Values

Ra (ohms) Ry (ohms) Ci(uF) Chargetime Discharge
(secs) (secs)
1kQ 27kQ + 1-5k02 100 2 2
43k + 1kQ2 27k + 1-5k0 100 5 2
kQ + 43k + 1kQ 27kQ + 1-5kQ 100 8 2
43kQ + 43kQ + 27kQ + 1kQ  27kQ + 1-5kQ 100 10 2
180k2 + 5-6kQ2 + 1kQ2 27k + 1-5kQ 100 15 2
TIMING ‘ R8 are 27k and 1-5k0 respectively

The timing of the unit can be
selected by referring to Fig. 1 and
table 1. Capacitor C, charges up to
two thirds of the supply voltage and
then discharges via R,. When the
voltage drops to one third of the
supply voltage C. starts to charge up
again. This operation is repeated.

The time intervals for the charge
ti and discharge t; can be calculated
using the formulae:

t2=0-7XRp X C
thi=0-7(Ra+Ry)C:

(see Fig. 2). We can then use this
value for Ry to calculate R. values
for given time intervals for the fixed
duty cycle of two seconds.

Table 1 lists the values of C: Ra
and Ry used in the timing circuit.

CIRCUIT

The complete circuit for the
Lightning Chess Buzzer is shown im
Fig. 2. Two 555 timer i.c.s are used
connected as oscillators. IC1 is used
to produce the time interval and I1C2
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is set to produce the frequency of
the tone required.

Resistors R1 to R6 form the
switched timing range. The output
from ICl is inverted by transistor
TR1 enabling the oscillations of IC2
only when ICl1 output is low, this
corresponds to the discharge time of
2 seconds.

SUPPLIES

The circuit can be operated from
5V to 18V but in practice a 9V bat-
tery was found to be convenient.
Volume was adequate with this supply
voltage. Care should be taken to use
capacitors with working voltages as
close to the supply voltage as possible
but their working voltage must be
greater or equal to the supply voltage.

£

ASSEMBLY
Most of the components are
mounted on a piece of 0-1 inch pitch
stripboard, 16 strips by 30 holes, Drill
the mounting holes and make the
breaks in the copper strips as indi-
cated in Fig. 3 before soldering the
components and wires into position.
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Resistors
R1 43kQ R7 27kQ
R2 43kQ R8 1:5kQ
R3 27kQ R9  10kQ
R4 180kQ R10 1kQ
R5 5-6kQ R11 8-2kQ
R6 1kQ R12 8-2kQ

All § W carbon £ 5%

Capacitors
C1, C5 100uF 25V elect. (2 off)
C2, 3,4 0-1uF35Vtantalum (3 off)

Semiconductors
TR1 BC107 npn silicon
IC1, IC2 NE555 timer i.c. (2 off)

Switches
S1 2-pole 6-way rotary switch

Miscellaneous
B1 9V type PP3
LS1 40 to 80ohm miniature loud-
speaker
Wood or plastics case, approx.
115 x 100 X 65mm; 01 inch matrix
stripboard, 16 strips by 30 holes;
Speaker covering; interconnecting
wire; battery connector.

£4-50

Guidance only
Approx. cost
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' The completed buzzer prior to insertion in a sultable

case.

Care must be taken to position the
range resistors correctly on the
rotary switch S1 (Fig. 3). Five posi-
tions of S1b are linked together with
wire, This can be done by removing
the insulation from a length of wire
and feeding the bared wire through
Sib tags 2 to 6 before soldering.

CASE

To keep the cost down the proto-
type was built in a small wooden box
but a small plastic box could be used.

=W

25

—= |

ALL DIMENSIONS
IN mm

_:TE Ml‘t “

1s =uj

Fig. 4. End view of the wooden case showing component position. The

timing switch S1 has been recessed in one side panel.

Small holes were drilled in the top
of the case before the speaker was
fixed in place with glue or four small
supporting nails. The holes should be
drilled from the outside inwards to
keep the surface smooth.

When a hole has been drilled for
the central shaft of “timing” switch
S1, the wood on the inside of the
case should be chipped away to a
depth so that the switch fits in place
and sufficient fixing thread appears
on the outside to take the locking
nut, Fig. 4.

Finished unit with suggested lettering
around timing switch S1.

A transfer type system was used
for the lettering on the box and the
completed unit was varnished. hm

SOUND)

GHTY TWO

EXHIBITION REPORT

MAGINE an hotel of 1,150 bedrooms.

35 public rooms, 2 ballrooms, 14
meeting rooms, an exhibition hall, not
to mention the many bars and a restau-
rant or two. Now imagine that it is
your job to choose and install the
various sound systems, background
music, entertainment amplification, fire
warning circuits, announcement facili-
ti;.es’ and so on.—Where would you be-
gin?

SOUND EIGHTY TWO

Sound Eighty Two was the annual
exhibition and seminars of the Associa-
tion of Sound and Communications
Engineers, held at the Cunard Inter
national Hotel, Hammersmith, London.
It is the professionals show; but this is
not to say there aren’'t a lot of ideas
for us to gleen.

Of the thirty-nine companies exhibit-
ing the most popular stands seemed at
first to be the loudspeaker manufac
turers, but later this changed and it
was the mi exhibitors who
were crowded out. Finally, it was
realised that the friendly atmosphere

332 3

was being created by the stand and
show organisers milling around looking
at each other’s wares.

The Queen Mary Suite on the first
floor of the Cunard Hotel, Hammer-
smith, was divided in two for this

exhibition. The “Port Side” and “Mid-

ships” section housed the main exhibi-
tion, whilst the “Starboard Side”
accommodated the lecture theatre
setting.

LISTENING POST

The lobby and Bar area was in use
both as reception and exhibition layout,
and it was here that the Listening
Post system of Rediffusion Reditronics,
who developed the system in associa-
tion with the Countryside Commission,
was demonstrated.

Listening Post is a free standing or
wall mounted cassette player that pro-
vides information or commentary, ¢ither
through a loudspeaker, a plastics tube
and earpiece, or a stethoscope device
for noisy situations. It is proving popu-
lar in museums, art galleries and wild-
life sanctuaries. Larger installations use

a central multitrack tape player to feed
the visitors Listening Post.

AMPLIFIERS

Ambient noise sensing amplifiers was
a theme of Modular Communications,
where the level of background noise
controls the output level of the ampli-
fier enabling the announcements to be
clearly heard. Another theme was an
aerial splitter feeding f.m. radios, with
switched tuning, known as Bedroom
Radios and installed in many small
hospitals and student hostels.

Plug-in crossover modules that pro-
vide an inexpensively simple bi-amping
and tri-amping facility were demon-
strated by Peavey Electronics (UK), the
world’s largest manufacturer of port-
able sound equipment. Also on show
were the high quality Black Widow
range of loudspeakers, graphic equa-
lisers, mixers and the new Automatch
transformer.

From practice amplifiers to 100 watt
5 channel mixer amplifiers and 2X 12+
‘horn pairs capable of handling 260
‘watts gives a good idea of the Raven
amplifiers available from the Cheshire
Communigations stand; their display
included the latest Coles Electroacous-
tics microphone for the professional
entertainer and this mic could be the
answer to many a tape recording
fanatic.

MICROPHONES

Various stands had radio micro-
phones to give freedom of movement
to actor, priest or president. One novel
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idea was a loudspeaker with a tele-
scopic aerial appearing out of the top.
The internal receiver and amplifier
drive the loudspeaker that can be set
up anywhere without the need (or
cost) of long connecting leads. Radio-
microphones require a special licence
and must be of approved design.

Grampian designed microphones are
now produced and serviced by Pegra
Engineering and they had on show both
omni-directional and cardioid micro-
phones as well as semi-cardioid and
‘figure-of-eight” ribbon microphones.

Well known performers such as
Charles Aznavour/Crystal Gayle/Rod
Stewart/Dionne Warwick/Eddie Rabitt/
and Marie Osmond all use Shure micro-
phones and their extensive range
covers every sound situation—their
catalogue is fact-packed too. From
scientific sound level microphones to
surface mounted Lo-profile microphones
that look more like mice with long tails
(used at conferences and in churches
to pick up reflected sound coming from
the table surface), and, of course, the
whole range of entertainment micro-
phones.

INFRAPORT

A long time was spent on the Hayden
stand as they had so many new items
on show. The infra-red distribution of
sound within rooms has proved useful
to many people and even used in
schools for the deaf where the system
works both ways, the teachers com-
municate with the children, who can
speak back, and they can hear their
own voices which help their develop-
ment.

A device known as a Infraport sys-
tem would have looked more at home
in a hospital and was a trolley with a
tray top containing a matrix of infra-
red lLed.s. In the centre section was a
stethoscope attachment that could be
used by a doctor to listen to a patient
whilst students in his charge hear (on
their own Infraport receivers) the
same sound as the doctor, who then
explains what they have heard and
moves on. In the past it would have
meant every student having to listen
to the sound through the doctor’s
stethoscope.

The Sennheiser Infraport systems are
also available on multi-channel distri-
bution to come with multi-translation
at conferences, and it was interesting
to note that the “hard-of-hearing” could
use the system safely at home to enjoy
television sound.

RECORDERS

Also demonstrated on the Hayden
stand was the first EPROM program
controlled professional tape recorder
we had seen in operation; it only
arrived from Germany the night before
and so we experienced a hesitant
demonstration of its function.

It was a joy to see this machine work-
ing with its “hands off” facility to ease
editing. Auto forward reverse slowing
over each pause between notes or
syllables and when the edit button is
pressed after stopping *“on the spot”
the machine runs the tape on to the
cutter aligns the exact spot—all that is
left is for the cutter to be pressed, and
edit.

Broadcast quality tape recorders were
here too. The Nagra range of portables
using 6-25mm tape are the workhorses
for quality interviews, sound film sync.
recording, and their miniature profes-
sional tape recorder has to be seen to
be believed.

The London Science Museum are in-
stalling rack mounted cartridge message
repeaters to feed their many “informa-
tion” points and the Sarner Audio
Visual stand were demonstrating these
machines.

SEMINARS

The first seminar that we attended,
entitled “The Automatic Solution to
Sound Pickup by many Microphones”
was given by Dave Ashdown of the
Knowles Company. A curious title that
attracted us because we always thought
that microphones were designed to pick
up sound.

It soon became obvious that the sys-
tems under discussion involved council
chambers and the like where there is
a general background of noise. Each
speaker is heard clearly because the
other microphones are switched off
until they input sound louder than the
preset background noise level, this en

sures that even a softly spoken person
will be heard.

The unfortunate part of this show
for me was the jarring way the internal
PA announcements were made. But
following its advice we attended a most
interesting seminar on “Microphone
Placement” by Ken Dibble. His inter-
esting and informative talk on the prob-
lems of choosing the right mic and
putting them in the best position for
various musical instruments could well
be an idea for a series of sound publi-
cations.

A Question Time was the final ses-
sion of the day, spoilt by a verbose
member of the public trying to prove
he knew more than the panel members.

One interesting point that did man-
age to get across was the Tone Control
vs Equalisation argument. The renters
seemn happy with tone controls but the
designers were unhappy that hirers
could wind up the bass and cause a lot
of heavy wear on the loudspeaker cones,
and anyway if the tone controls are set
for music, then announcements sound
poor or vice-versa.

LAST CALL

Back in the main exhibition area one
of the last ports of call was a visit to
the Eagle stand where their horn re-
entrant speakers and the cordless head-
phone were featured. The headphone
system involves a winding of four wires
around the room, hall or factory, each
listener wears headphones that contain
a pick up coil, amplifier and small
batteries; it enhances the sound quality
and is easily installed. (A Home Office
licence is required for this type of sys-
tem).

The last to assist with information
before the show closed was M. E. Mill-
bank, and their range of equipment
seems to cover every kind of PA situa-
tion. From Automatic “Spot”’ Announce-
ment machines for use in railway
stations, factories and airports, to an
auto room call for hotels to set off a
“pleasant interrupted tone” which has
to be cancelled by the guest. If it
doesn‘t wake the guest the system
alerts staff and a printout describes the
room number for investigation.

Shure Pro
Master Power Console

Toa Electric RX-6
Professional Mixer

Studio 4119 and 4038 mics.

Sennheiser t/ Datery Charge:
from Coles Electroacoustics Ausculation Cart
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COUNTER

SOAR FREQUENCY
COUNTER

Accumrrf: digital frequency measure-
ment has, until recently, re-
mained almost exclusively within the
realms of the professional laboratory
and workshop. Until recently that is,
because Holdings Photo Audio Centre
in Blackburn have taken the initiative
to import a neat little d.f.m. from
Japan and made it available for
under £50.

The meter in question is the SOAR
FC-841 Frequency Counter and its
specification is, to say the least, quite
impressive for a unit small enough to
rest on one hand. Small in size it may

SPECIFICATION

Frequency range:
10Hz-65MHz (45MHz on battery)*

| Accuracy:
+10Hz, +0-0002%

Resolution:
10Hz/10kHz

Sensitivity :

Better than 30mV (60mV on
battery)*

Display:

4 digits, 7 digit accuracy on MH:z
range

Maximum input:
20V peak-to-peak

Input:
1MQ+ stray capacitance viab.n.c.
socket

Power supply:

4 X 1:5V AA size batteries or via
external 8 to 11V d.c. mains
adaptor through a 2-1mm power-
in socket in back panel

Controls:

On/off switch, range switch
*Where performance is slightly
derated on battery power, figures
shown in parentheses.

334

be but short on applications it's not,
and the enthusiast can now own
a d.f.m. with a frequency range cover-
ing audio to r.f. and hence can be
used for such diverse purposes as
checking the speed of a tape recorder
or setting up a radio transmitter. And
you won't need a pilot’s licence or an
electronics degree to operate it!

The controls are uncomplicated,
with an on/off switch, a range switch
to change between the two ranges
(kHz and MHz, reading directly from
the display in both cases) and a b.n.c.
input socket.

DISPLAY

The display consists of four 0-3
inch seven segment l.e.d.s with the
decimal point between the middle
two digits.

The kHz range can therefore
measure up to 99-99kHz, the resolu-
tion being +10Hz as the last digit
represents multiples of 10Hz. For
frequencies above 100kHz, the meter
must be switched to the MHz range
and will now measure up to 65MHz,
with a resolution of +10kHz.

However, in order to achieve a
higher resolution measurement with
high frequencies, the meter can be
switched back to the kHz range to
display the next three digits (four are
actually displayed, but the first digit
now corresponds to the last digit dis-
played on the MHz reading) giving
seven digit accuracy with the same
resolution as the kHz range, +10Hz.

If all that sounds a little confusing,
it becomes much clearer with an

example, so say the first reading was
10-25MHz and the meter was
switched to kHz and reads 46-25. The
precise “4” on this reading is a re-
placement for the approximate “5”
in the first reading so the actual fre-
quency is 10-24625MHz +10Hz.

It should be noted that all counters
have a tendency to read high rather
than low on the last digit, so the
frequency in the previous example is

probably between 10-24624 and
10-24625MHz.
ON TEST

When it came to checking the

accuracy of this meter, the test gear
at our disposal proved to be of in-
sufficient specification to do the SOAR
any justice, so a series of tests were
carried out to determine the consis-
tancy of measurement from 10Hz up
to 10MHz.

To do this, an accurate 10MHz
crystal oscillator was built along with
a 20-stage binary divider to repeatedly
divide the input by two, thus creating
a total of 21 test frequencies, each
one exactly half the preceding one,
from 10MHz down to 9-53Hz. (This
is equal to 10MHz divided by 2%,)

It is pleasing to note that the meter
passed with remarkable accuracy, pro-
ducing a linear relationship through-
out this range.

A slight inconsistency was noted in
the readings for 10Hz and 20Hz, but
it was still within the specified
accuracy of +1 digit, so no black
marks for that one.

This level of accuracy (and the
distributors guarantee the figure of
+10Hz, +0-0002 per cent) make the
SOAR d.f.m. an attractive buy, com-
parable with meters costing many
times more.

View inside the Soar frequency counter
showing the single p.c.b. construction.
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Meter with its input lead and power unit.

The meter is supplied in a robust
steel case, only 120 x 100 x 32mm,
with tilt-up front feet. The b.n.c. in-
put lead, terminated with a pair of
crocodile clips, is also included in the
purchase price of £48 for the battery
powered version or £52 if the mains
adaptor is required.

An optional prescaler to expand the
frequency range to 600MHz is also
available for £23. All prices include
VAT, but please add £1 for postage.

The operator’s manual supplied
with the SOAR contains the usual
strange but rather quaint Japanese/
English translation, but is quite clear
and concise, and as the meter is
simple to use, there should be no
problems in this department.

The SOAR FC-841 is available, with
a 6 month guarantee, from Holdings
Photo Audio Centre, Dept. EE, Minc-
ing Lane, Darwin Street, Blackbum,
BB2 2AF.

WALESACYMRU

Sianel Pedwar Cymru

At an estimated cost of £20 million over 500,000 Welsh speaking people will be able to receive over
22 hours per week of Welsh language broadcasting when the new television service S4C goes on the

air next November.

BBC, IBA and HTV have helped in establishing the new Independent Welsh Fourth Channel Authority.
All programmes will be interspersed with most locally produced Welsh language advertisements.

The launch of the Welsh Fourth Channel Authority—
Sianel Pedwar Cymru—appropriately on Saint David's
Day, marked an historic change in the pattern of future

broadcasting in Wales.
At last,

after many years of campaigning,
speakers will have a channel which will give priority to
the use and development of the Welsh language. In
addition to that, S4C will also provide a service for Eng-
lish speakers in Wales including coverage of local events.

S4C will come on the air in the first week of November.
All Welsh programmes will move from existing channels

Welsh

to the new station.

Programmes
There will be 22 hours
weekly in Welsh, S4C will
commission programmes
from the BBC, HTV and
the Independent Producers.
There will be some 40 hours
weekly in English selected
from Channel Four output.
They have no facilities to
make programmes them-
selves. It will have only a
small continuity suite. Pro-
grammes on HTV and BBC
will now be in English only.
There will be advertising
on S4C and the responsi-
bility and the revenue for
this will belong to HTV.
The Independent Broad-
casting Authority has three
main duties towards the new
service. It will be responsible
for the oontrol of advertise-
ments, for funding, and for
transmitting the service.
The IBA and the Welsh
Authority agreed the sum of
£20 million to fund the ser-
vice up to the end of March
1983. This finance forms part
of the subscriptions payable
by the ITV companies and is
supported by the Govern-
ment's adjustment of the
levy payable to the Exche-
quer.

Productions

Already, over 30 indepen-
dent producers have been
commissioned to prepare
programmes, contributing
over 4 hours of Welsh lan-
guage shows each week.

Most of the independent
producers are Welsh-speak-
ing, and many have based
themselves in rural Wales
where they hope to reflect
the local culture.

English versions are also
to be produced, and already
the children’s character
“Super Ted” (the Welsh an-
swer to Superman) is set to
become an international hit
with sales to America.

Technical Centre

The presentation ceatre
for S4C is located within the
Authority’s  premises at
Sophia Close, Cardiff. It con-
nects via cable with the BBC
and HTV in Cardiff and with
Channel Four, allowing for
live or direct injection from
these remote sources.

The majority of pro-
grammes, however, will
originate from the centre.
For this purpose, S4C has
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S4C's first international ‘‘Superstars”, Wil Cwac Cwac and

Super Ted meet the girls.

adopted the lin helical scan
C-format video tape recorder
as its standard.

The centre will be
equipped with six VTR
machines to provide trans-
mission sources and acquisi-
tion of programmes from
remote sources.

At the heart of the system
will be a 30 input Z80 micro-
processor controlled presen-
tation mixer bringing to-

gether local programme
sources with remote imputs
rendered locally synchroaous
by digital frame stores. Con-
tinuity will be in vision pro-
vided by two broadcast
ocolour cameras. The presen-
tation will be supported and
enhanced by a digital still
stores facility in addition to
a graphics and character
generator.
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IN THE January and February 1982
issues, a description was given of a
remote control system for up-and-over
garage doors. However many readers
will have the traditional side hung
pattern and there is no reason for
them not to benefit from the conveni-
ence and luxury of electronic control.
An electric motor provides the power
as before but a different operating
principle must be adopted, relying on
a chain driven traveller running on
rails, with operating rods to move the
doors.

Before starting on the construction,
some simple geometry is necessary to
determine the length of rails required
and the position of a microswitch
operated by the traveller to signal
“door open”.

With standard four-foot doors, a
length of some 1-8 metres is needed
to enable the operating rods to fully
open them. Consideration should also
be given to mounting the unit; in the
author’s installation, a bracket, made
from a short length of angle iron, was
fitted inside the garage above the
centre of the door opening to which
the motor plate with rails was bolted
and steel straps attached to the
garage ceiling support the other end
of the rails.

RAILS AND TRAVELLER

Suitable 40X40mm angle iron for
the rails was obtained from an old
iron bedstead. Dexion type angle is
not satisfactory as it tends to flex and
twist. The rails, which must be
straight and parallel, are bolted 25mm
apart with a short iron strap at one
end and the motor mounting plate
190 X 160mm at the other.

The microswitch (S8) is fixed at
the motor end of the rails with a
single bolt so that it can rotated to
provide some degree of adjustment.
This switch is the DOOR FULLY OPEN
switch. The traveller is a critical
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component in the system and is made
up from two flat steel or aluminium
sheets 50 X90mm with a piece of steel
strip sandwiched between them.
This must be of sufficient thickness to
ensure a clearance to the rails so that
it can slide freely (see section
through traveller in Fig. 1). Holes are
drilled on the centre line for the
attachment of the chain and for an
M8 bolt, 60mm long which acts as a
pivot for the two operating rods. The
running edges of the rails should be
thoroughly cleaned and lightly
smeared with grease before the travel-
ler is mounted.

MOTOR DRIVE

A 240V a.c. reversible motor with
gearbox is required and a model de-
signed for opening and closing stage
curtains, having a torque of 14-5 kgs
and a shaft speed of 19 r.p.m. was
purchased. A local cycle shop sup-

GAF?AGE
DO0ORS

BY J. HART

AS A SEQUEL TO THE AUTOMATED UP-AND-OVER GARAGE DOOR
PUBLISHED EARLIER THIS YEAR, WE HAVE A NOVEL SYSTEM TO OPEN
AND CLOSE THE SIDE HUNG TYPE DOORS, UTILISING THE SAME
ELECTRONIC CONTROL UNITS AS BEFORE.

plied the chain which is of 0-Sin
pitch and is normally available irn 114
link lengths, so that three will be
needed, together with two 21 tooth
sprockets. With this size of sprocket,
a closing or opening cycle will take
about 18 seconds.

One sprocket was mounted on the
gearbox shaft using a collar and grub-
screw and the other turns freely on a
shaft, centralised with spacers and
supported on brackets bolted to the
rail flanges. The motor is positioned
so that the sprocket is centralised
between the rails and is then bolted
to the mounting plate. The chain is
threaded over the sprockets and
attached to the traveller with a small
shackle and rigging screw of the type
used on sailing dinghies; the rigging
screw being used to tension the chain.

A simple folded aluminium cover
was made to protect the motor and
this was fixed to the motor mounting
plate with small self-tapping screws.

Mechanical Components

details. (item 1)
Operating rods

Electro-mechanical Components

Miscellaneous

Fig. 1.

COMPONENTS

Rails 40 x 40 x 2mm thick angle iron, 1-3m long. 2 off, see text for

25 x 25mm softwood, 1-8m long, 2 off. (item 2)
50 x 90mm steel or aluminium plate, 2 off; 90 x 25 » 2-5mm

Traveller

thick steel plate, 1 off. (item 3)
Chain 0-5 inch pitch, approximately 4m long. (item 4)
Sprockets Bicycle type, 21 teeth, 2 off. (item 5)
Motor plate 190 x 160 x 2mm stee! or aluminium plate. (item 6)
Motor cover 160 x 450 x Tmm aluminium sheet. (item 7)
Spring strip 200 x 13mm spring steel (item 8)

Citenco 240Va.c. reversible motor and gearbox, output speed

Motor

19 r.p.m,, torque 14-5kgs. (item 9)
Solenoid 240Va.c. type, optional if lock is required. (item 10)
Switches Microswitch, S7 and 8. 2 oft (item 11)

Assorted nuts, bolts, screws, washers, small shackle and rigging screw (for
securing chain to traveller), various small brackets and plates (for fixing oper-
ating rods), spindle and spacers (for rear sprocket).

All item numbers given in parentheses refer to the encircled numbers shown on
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OPERATING RODS

For convenience, the rods were
made of 25X25mm softwood and
were stained or painted to match the
doors, the metal fittings were then
bolted on. At one end, a simple pin
fitting is used to engage with a drilled
bracket screwed to each door and at
the other end, shaped plates drilled
for the traveller bolt allow the rods to
pivot as the doors move.

There can be a complication here
as the doors are sometimes rebated
where they meet, and to avoid jam-
ming on closing, one door must shut
a fraction of a second before the
other. To achieve this action the
bracket for the rebated door is
bolted to that door at the end of a
spring steel strip (on the prototype, a
flexible hacksaw blade was used)
which will allow about 50mm deflec-
tion. The length of this operating rod
is shortened by the same amount
(50mm) so that the rebated door will
close first with the spring then de-
flecting as the other door follows
through to the final closed position.
Above this door anotler microswitch
(S7) is fitted to signal DOOR FULLY
CLOSED.

A separate door to the garage
allows access to be gained and the
pins of the operating rods to be dis-
connected from the door brackets in
the event of a failure of the system.
If there is no separate access then a
hole should be drilled in one door to
permit the operating rod to be dis-
connected by lifting with a small
screwdriver.

CONTROL

The control unit described in the
previous article is suitable to control
the motor; an important and neces-
sary feature of which is the built-in
delay between motor reversals. The
motor leads should be connected to
TB2/3, 4, 5 and 6 and the micro-
switches S8, DOOR FULLY OPEN, and
S7, DOOR FULLY CLOSED, to TB1/7 and
8 and TB1/8 and 9 respectively, tak-
ing care with those wires carrying
mains potentials. A 240V a.c. sol-

RAILS & TRAVELLER
OETAIL

Fig. 1.

Cut-away drawing ot the garage showing the
mechanical assembly of the opening device. See the

components list for a breakdown of the numbered items.
Inset shows a section through the traveller.

“enoid is fitted adjacent to the DpOOR

FULLY CLOSED microswitch to engage
with a large eyebolt with connections
made to TB2/3, 4 and 5 on the control
unit.

All component designation numbers
and terminal block references given
here refer to the original system,
the wiring diagram being Fig. 13,
page 120, in the February issue.

No overload obstruction switches
are used as it was considered that
having waterproof microswitches on
each door with flexing leads and long

operating levers would not be en-
tirely reliable, particularly when the
obstruction would in most cases be
an awkwardly shaped car. For this
reason, TB1/3 and 4 must be linked.

One possibility would be a photo-
electric circuit mounted near the
ultrasonic receiver, projecting a beam
diagonally across the door opening
with reflection from a small mirror
fitted on the edge of the far door,
but the feasibility of this approach
will have to await further experi-
mentation. hug

tag arrangement
as seen in the
drawing. This is
only suitable for
mounting on
plastic cases in

its presented

ideas have not been proved by us.

Readers' Bright Ideas; any idea that is published
will be awarded payment according to its merit. The

form.
P. Brooksbank,
Garforth, Leeds
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SCREW TERMINAL

I have devised a simple home-made screw terminal that
I think may be of interest to other constructors.

A nut is glued inside the cap of a toothpaste tube which
forms an insulated cap to screw on a bolt, nut and solder

TOOTHPASTE CAP

AN
g z ]
i & I
o o G| 5
WA

NUT

SOLDER TAG
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INDICATOR

BY F.G. RAYER

Y ADDING the numbers 7, 8 and 9,

as well as Zero, this random indi-
cator opens out further possibilities
for games normally played with a
conventional 1 to 6 die, and intro-
duces new interest. Random selection
of a number occurs each time the
operating button is pressed, and
players do this in turn, instead of
shaking and tossing the die.

CIRCUIT DESCRIPTION

The circuit is shown in Fig. 1.
Pulses are generated by unijunction

transistor TR1 so long as the “Run”
switch S1 is closed. Capacitor Cl
charges through R1, until at a par-
ticular emitter potential TR1 dis-
charges, producing the pulse at base
1. Pulses arise too rapidly of course
for the player to have any chance of
deliberate selection.

Potentiometer VRI
lutely essential, but does have the ad-
vantage that conditions can be easily
set to suit a range of unijunction
transistors at TR1, and also to allow
working from a 5V power supply, or
4-5V battery. If the total resistance
from Bl to negative is either much
too high, or much too low, pulses will
not operate the counter IC1. So adjust-
ment of VR1 takes care of this.

DECADE COUNTER

IC1 is a decade counter with binary
output along 11, 8, 9 and 12. These
points provide input to the decoder-
driver IC2. This i.c. switches into cir-
cuit the correct segments of X1, the
DL747 l.e.d. numeral, to produce the
figure. Resistors R4 to RI10 limit
current to about 8mA per segment.

Fig. 1. Circuit diagram of the Big 9 Indicator

L.s.nz an
COMMON ANODES
—
1, [
X1 ’J
[_‘Ib Si oL747 ) I ’
o °
b 9 a b 3 d e
i 3 u 2 15 B il 5
4700
RA RS R6 R7 R8 R9 R10
Re-R10
RI 2200
N 15 " B 12 n 10 )
ot ['] a b (3 d e *
T-SEGMENT |2 Voo PRI
OUTPUT 7447 T
-
81
e BINARY INPU-15 GND "1 | a5V
RBI LT BI/RBO D G 8 A |
. b2 U B B R £ 3
. o
bl I
" [ 9 2 1
TRI1
11543 b c 8 A CkB
" IC1
CKA 7490 Ve e
e g R3 RESET'0’ SET'9’ GND
T Opr 1%oa 2 3 6 7 10
VRI1
@ 700
e =t

338

is not abso-

Resistors

R1  100kQ2

R2 4700

R3 1800

R4-10 22002 (7 off)
All W +5%

page 305

Potentiometer
VR1 4700 miniature preset

Capacitors
C1 0-1uF disc ceramic

Semiconductors

TR1 UT46, TIS43 or E5567
unijunction transistor
IC)  7490/FLJ161 decade

counter 14-pin d.i.l.
IC2 7447 decoder-driver 16-pin
d.il.

Miscellaneous

X1 DL747 common anode
7-segment l.e.d. display

B1 4-5V battery
S1  miniature push switch
Case, Verobox 70 x 50 x 25mm
Veroboard 15 strips x 26 holes.
Wire (see text). 14-pin d.ilL
holder, 16-pin d.i.l, holder.

£5-50

Approx. cost
Guidance only

CONSTRUCTION

Components are constructed on a
piece of 0-1lin stripboard, 15 strips by
26 holes. Some interconnections are
made by link wires on the top and
underside of the board. These link
wires, the breaks in the copper strips
and the placement of components are
all clearly shown in Fig. 2(a) and (b).

To fit the plastics case, which
measures 70 x 50 x 25mm, it will be
necessary to file the corners off the
board to clear the mouldings which
take the case screws.

Before inserting the DL747
display X1, clear away the copper
strip where the pins emerge, except
for A, Fig. 2. Support this device by
soldering at A, and for the four posi-
tive line connections, which are to
the adjacent strips as shown. Have
the numeral as far from the board
as the length of pin allows, and make
sure the identifying spot or mark
(not decimal point) is at the top.
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Holders are used for IC1 and IC2.
Resistors need to be of the small,
fractional wattage type, to save space.
Cl is a low voltage disc ceramic capa-
citor, which can rest flat on top of ICI.

CIRCUIT POINTS

Cut breaks in the copper strips
under the rows of pins for IC1 and
IC2, and in all other positions. This is
most easily done systematically as
work progresses. As example, be-
tween 14 of IC1 and R4, between 13
of IC1 and R6, and so on, across the
board, finally between R8 and the
positive line.

Where several leads are close to-
gether, as near IC1, thin insulated
wire is required. Also use this for the
positive line from 5 of ICl, and
solder on two flexible wires for SI.

Positive and negative leads run
through a small hole in the case so
that the indicator can be run from a
5V power supply. It will also operate
from a 3-cell (4-5V) battery. Current
taken is about 95mA. Take care to
use the correct polarity of connection.

CHECKING AND
ADJUSTMENTS

Carefully examine the board for
omitted breaks, or fragments of
copper or solder between conductors.
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The completed Big 9 Indicator.

These can cause an incorrect display
or other troubles.

With VR1 set at about middle
position, and S1 closed, the numeral
should change rapidly, and stop at
some figure when S1 is released.

Bl+ve

MUKJIHGFEDCS
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O 00 80

O®0 000000
o

[ ]
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® 00 0000006
®
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Fig. 2. The unit is assembled on a piece of stripboard. (a) shows the top side with all
components in position, (b) shows the underside of the stripboard. Note carefully all the
breaks that have to be made in the copper strips. The wiring from the display pins is taken
directly to the copper strips. Plastic sleeving should be used for display wiring and

all underside links.
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Check that all numbers display cor-
rectly. If not, look for shorts or
omitted connections around the
display and IC2. If the number does
not change with S1 closed, adjust VR1
to clear this.

If no setting of VRI1 produces the
wanted result, TR1 may not be oscil-
lating. This is easily checked by tak-
ing headphones, or similar means of
testing, to bl, where a rapid buzz
should be heard. If this is absent,
check around TRI, S1, R1, C1 and R2.

The push switch S1 fits in a hole
in the side of the case, and is easily
manipulated in this position. The case
cover fits with four self-tapping
screws. A hole is cut in the cover,
over the numeral, by drilling small
holes closely together, removing the
unwanted piece, and cleaning up with
a small file.
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FARIN

BY GEORGE HYLTON
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Positive Feedback
POSITIVE FEEDBACK must have looked
to early radio engineers like a great
and glorious free gift which would answer
all their problems. So it did, up to a point.
But today those problems hardly exist. All
the same, positive feedback still has its
uses.

Radio valves used to be very expensive,
A simple triode cost a sizable portion of a
week’s wages.

This gave radio engineers a problem,
How could the sensitivity and selectivity of
a receiver be increased without increasing
the number of valves?

Positive feedback did both these things,
at one stroke. Only, it wasn't called posi-
tive feedback in those days, but reaction,
regeneration, or retro-action.

All these names suggest a process
involving some sort of repetition, and this
indeed was how positive feedback was
regarded. The basic idea was to make the
same valve amplify twice. To do this, you
took some of its output and fed it back to
its input, so that the signals were ampli-
fied a second time.

Op-Amp Model

The operational amplifier hadn't been
invented. If you had suggested, in the
twenties, that a device containing a dozen

active amplifying units and giving an
audio gain of 1000 or more could one day
be obtainable for the price of a few ciga-
rettes, people would probably have
thought you insane.

Down To Earth

We do have operational amplifiers so
let's make use of one to illustrate the
principle of positive feedback.

Our particular op-amp (Fig. 1) is a very
modest affair, giving a voltage amplifica-
tion (A) of only 10. Even this is quite good
compared with the earliest valves.

It we take some of the output and feed
it back (via resistances Y and X) to the
non-inverting input, this feed-back output
is amplified a second time and reappears
in enlarged form at the output.

Suppose we feed back one twentieth
part of the output. If the original signal
input was 1V, the original output (with
A=10) was 10V. One twentieth of this
(0-5V) is now fed back, and because of
the way op. amps work this 0-5V is added
to the original 1V input, giving a new in-
put of 1-5V,

The gain has effectively been increased
from 10 to 15, it seems. In fact, it has been
increased more than this, ‘because some
of the new 15V output is now fed back,
giving a ""new new" input of 1-75V and a
“new new" output of 17:5V,

The process doesn't stop there, but
continues. | can tell you that the gain you
end up with is 20, because | know the
formula:

NEW GAIN=A/(1-AF)

Here A is the ‘'real’” gain (in our case,
10) and F is the fraction of output fed back
(in our case 1/20).

Putting in our figures gives: NEW
GAIN= 10/(}). and since there are 20
halves in 10 this comes to 20. If more of
the output is fed back the effect is to
reduce the fraction by which A has to be
divided and this means an increase in
effective gain.

If the fraction fed back is such that the
sum comes to 10/(1/10), the new gain is
100. For 10/(1/100}) it is 1000; for 10/(1/1000),
10,000 and so on. The limit comes when
the original gain of 10 has to be divided by
0, because the answer is infinity.

Infinite gain is of no practical use,
because it means that any input signal,
however small, is amplified until it gives
the maximum possible output. Since there
is always an input, in the form of unwanted
noise, the amplifier always gives maximum
output.

In the case of Fig. 1 this means that the
op—amp “latches up”, sticking on, say,
maximum possible positive output,
whether there is an input or not. In the
case of the positive feedback circuits
used in early radios, infinite gain meant
that the circuit burst into oscillation.
Since, in those days, sets were fitted with
long wire aerials, oscillation turned a
receiver into a transmitter which sent
annoying “howls' to the neighbours, so it
was frowned upon.

The art of using -‘reaction’* in radio
receivers was to design a circuit which
could be set just short of oscillation,
%wmg a very greatly increased gain.

ince the feedback path included a tuned
circuit selectivity was also increased be-
cause more signals were fed back at the
tuned frequency than at any other.

Limitations

With the circuit set just short of oscil-
lation any tiny increase either in the
amount fed back or in the real gain pushed
the circuit over the brink. Changes in
mains voltage, temperature, and in
physical conditions near the receiver such
as bringing one's hand to the controls
could all aftect the circuit in this way.

In a word, the advantages of positive
teedback have to be paid for in terms of
operating difficulties. As valves became
cheaper and the required selectivity could
be obtained by building “superhet”
receivers with several tuned circuits in
their intermediate frequency stages ‘‘re-
action” quietly faded from the scene,
except in radios built by electronics
enthusiasts,

Positive Feedback

Positive feedback, however, continued
to be used for other purposes, not by
itself but in conjunction with negative
feedback. This may seem odd, since
negative feedback cancels positive.

However, it does not do so if the positive
feedback path differs from the negative in
frequency response. This leaves open
the possibility of circuits where some
positive feedback is obtained at some
frequencies.

This gives the designer control over
frequency response and many ‘“active
filters’ use positive feedback in this way,
as response-shaping not gain-raising.
Gain is cheap, today.

A familiar example of mixed feedback is
the Wien Bridge audio oscillator (Fig. 2).
Here the positive feedback gives a slight
preference to the one frequency at which
capacitances C have

Fig. 1 (left) A simple operational amplifier. The graph
shows the amount of gain for different values of resistor X.
Fig. 2 (above) A Wien Bridge oscillator.

the same reactance
as their associated
resistances R.

By setting the po-
tentiometer VR1 so
that the circuit just
oscillates this fre-
quency is generated
as a pure sine wave,
In other words, the
positive feedback is
used to transform a
circuit which is only
slightly selective into
one so sharply selec-
tive that it picks out
the noise in the
amplifier on that one
frequency and ampli-
fies it to give a large
output.
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Readers' Bright |deas; any idea that is published
will be awarded payment according to its merit. The
ideas have not been proved by us.

COMPONENT SOCKET

I have found
that when con-
structing experi-
ments and pro-
jects where
components may
need to be
changed regu-
larly, such as in
timers, if you cut
a section of an
i.c. socket
with a sharp knife, or a hacksaw and insert it into
your circuit, it becomes a simple matter to remove com-
ponents and make any necessary substitutions, see diagram.

R. J. Bennett,
Walkergate, Newcastle-upon-Tyne

COIL WINDER COUNTER

Many radio enthusiasts will have experienced the
frustration in winding the penultimate turn on a coil when
some disaster occurs, such as dropping the wire perhaps.

A simple coil winding jig which automatically keeps
count of the turns can be constructed from an old tape
or cassettee deck fitted with a tap counter. Remove the
spool carrier from the take-up spindle and replace with
a piece of dowl suitably drilled and shaped to form a
carrier for coil formers.

Place the spool of wire on the opposite spindle. The first
turns should be made at a slow speed, increasing to “fast

Fom:
forward” for the
bulk of the turns. ooweL
The counter will i &
indicate number Ulgma,

of turns wound.
D. Greenhalgh,
Poyton, Cheshire

Now our name
means more,than

ever before.

If the name BICC-Vero sounds
only half familiar, that’s not the
only difference you're going to
notice.

Because not only have we added
to our name we've also added to
our technology. Building upon
our well established industrial
product range and incorporating
the very latest ideas and
techniques to ensure that you too
are working at a state-of-the-art
standard.

But you will of course still recog-
nise the old favourites. Products
like Veroboard, which pioneered
in so many ways, today’ thriving
pastime of electronics.

BICC-VERO ELECTRONICS LTD.

Industrial Estate, Chandlers Ford,
Eastleigh, Hampshire SO5 3ZR.
Tel: Chandlers Ford (04215) 62829.

Bigger means better in other
respects. Being part of the giant
BICC-Vero Electronics Group
ensures that we're a major force
in electronics technology. Our
R and D scope is enlarged, and
our supply and distribution
facilities improved.

And because we're professionals
we appreciate the very real
professionalism of the hobbyist
market - and service it
accordingly.

Yes, we're sure you'll notice the
difference. As well as that
pleasantly familiar personal
touch.

vero

‘I'hemodmofdecﬁum
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OQUAIRE

FOR
BEGINNERS

EVEN the most sophisticated and
modern manufacturing techniques
employed today in the construction of
electronic equipment have not elimi-
nated the need for basic point-to-point
wiring, so an understanding of the
many different types, sizes and uses
of wire is essential, particularly to
those of us who pursue electronics
as a hobby and the wiring forms an
important part of many a project.

EQUIPMENT WIRE

Equipment wire is the type that is
used for the wiring of electronic
chassis, front panels and circuit
boards, and is usually sheathed with
p.v.c. or a similar insulator. 1t can
be divided into a further two cate-

gories: single stranded, that is a
single copper conductor sheathed
with p.v.c.; and multi-stranded with

more than one copper conductor
grouped together and again sleeved
with p.v.c.

When describing equipment wire,
two figures are quoted, the first being
the number of conductors in the wire
and the second being the diameter in
millimetres of each conductor in that
wire. So for example, a 1/0-6 wire
has one conductor 0-6mm in dia-
meter whereas a 7/0-2 wire has seven
smaller conductors, each of 0-2mm
diameter. Table 1, below, gives the
data on the popular sizes of equip-
ment wire available.

SIZE
1/0-25mm (0-05mm?)

1/0-6mm (0-28mm?)
10/0-1mm (0-08mm?)
7/0-2mm (0-22mm?)
16/0-2mm (0-5mm?)
24/0-2mm (0-75mm?)
32/0-2mm (1-0mm?)

§5/0-1mm (0-43mm?)
@ 70°C

MAX. RATING
150Vr.m.s, 0-4A @ 25°C

1kVr.m.s, 1-8A @ 70°C
750Vr.m.s, 0-5A @ 70°C
kVr.m.s. 1-4A @ 70°C
1kVr.m.s, 3:0A @ 70°C
1kVr.m.s, 4-5A @ 70°C
1kVr.m.s, 6-0A @ 70°C
650Vd.c. (500Va.c.), 2-5A

Single stranded equipment wire
must never be used in applications
where the wire is likely to be con-
tinually “flexed” back and forth as
this will eventually fracture the cop-
per and the wire will break.

The ideal application for the single
stranded wire is chassis and p.c.b.
wiring, as once in place, it will not be
required to bend or flex.

MULTI-STRANDED WIRE

In the cases where the wires in a
piece of equipment do get subjected
to a fair amount of flexing, as in a
cableform or in front panel to circuit
board wiring, a multi-stranded wire of
the correct voltage and current rating
must be used. Due to the nature of
multi-stranded wire, it is able to bend
more often without breaking and so
lends itself to this type of wiring.

In instances where the wire will be
frequently moved about, as for ex-
ample, with a test probe, a wire with
a large number of very small diameter
strands and an extremely pliable
p.v.c. sheath is used, the example in
Table 1 being the 55/0-1 wire

- |

F| 1: Examples of equnpment wire:
(1) 1/0 6;(2) 7/0-2; and (3) 55/0-1

WIRE PREPARATION

In order to make a successful solder
joint with a piece of wire, it must first
be stripped of its insulation for about
6 to 10mm, and in the case of multi-
stranded wires, the individual strands
must be twisted together and tinned,
thus making a rigid enough end to
form a good mechanical joint prior
to soldering.

TABLE 1 EQUIPMENT WIRE DATA
DESCRIPTION

silver plated copper, Kynar
insulated, 0-5mm dia.

tinned copper, p.v.c. insulated,
1:2mm dia.

tinned copper, stranded, p.v.c.
insulated, 1-05mm dia.

tinned copper, stranded, p.v.c.
insulated, 1-2mm dia.

tinned copper, stranded, p.v.c.
insulated, 1-6mm dia.

tinned copper, stranded, p.v.c.
insulated, 2:0mm dia.

tinned copper, stranded, p.v.c.
insulated, 2-5mm dia.

plain copper, stranded, pliable
p.v.c. insulated, 2:-8mm dia.

TABLE 2
SOLID COPPER WIRE DATA

SIZE NOMINAL DIA. (mm)

s.w.g. t.c.w. e.c.w.
16 1:62 1-73
18 1-22 1-31
20 0-91 1-01
22 0-7 0-73
24 0-56 0-63
26 046 0-53

t.c.w. -~ tinned copper wire
e.c.w.- enamelled copper wire

The stripping of the insulation is
best performed with a special wire
stripping plier, these being set care-
fully to the correct depth of cut to
ensure that only the outer sheath is
removed. Should the strippers damage
one or more of the strands or nick the
conductor, the end must be cropped
off and the wire prepared once again
as any weakness in the wire close to
the joint will almost certainly fail.

A wire must never be pulled too
tight and a good “‘rule of thumb” is to
allow enough slack at both ends to
completely remake the joint should
the equipment be modified or serviced.

SOLID WIRE

Another type of wire the home con-
structor will encounter is solid copper
wire of both the tinned and enamelled
varieties.

Tinned copper wire (t.c.w.) has a
single copper conductor, precoated
with solder, supplied in sizes cor-
responding to the Standard Wire
Gauge (s.w.g.), shown in Table 2.
A typical application of t.c.w. being
links on stripboard where a 20 or
22 s.w.g. wire would be used.

The enamelled copper wire (e.c.w.),
also measured in sw.g., is a little
more specialised, its prime applica-
tion being in wound components
(transformers, chokes, etc.). The
enamel coating provides insulation
to prevent adjacent windings from
shorting out on one another and must
be scraped off t6 make a successful
solder joint.

TYPICAL APPLICATIONS
suitable for wire wrapping only

rigid wiring of electronic equipment
(chassls. p.c.b.s)

wiring of electronic equipment

| where a degree of flexing of the

( wires is expected

(front panels, external components)

w;ery flexible for test leads and
probes

Effective cross sectional areas of the conductors are given in parentheses in the first column.
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Ersin Multicore

Ersin Multicore, solder contains 5 cores of non-
corrosive flux, instantly cleaning heavily oxidised
surfaces. No extra flux is required.

Comes in handy dispensers and tool box reels in two
different alloys 40/60 tin/lead for general purpose
electrical soldering and 60/40 tin/?ead ideal for
small components and fine wire soldering.

Size 3 40/60 tin/lead
£4.37 Per reel 16mmaa

Size 10 60/40 tin/lead
£4.37 Per reel o71nman

Size PC115 60/40 tin/lead
£1.38 Handy pack 002smmaa

Multicore Savbit
Multicore Savbit, solder increases the life of your

soldering bit by 10 times, for better soldering
efficiency and economy.
Comes in two handy dispensers and tool box reels.

Size 12 Savbit
£4.37 Per reel 1 2nman

Size 5 Savbit
£1.15 Per pack 1 2nmda

Multicore Alu-Sol
Multicore Alu-Sol. solder contains 4 cores of flux,
suitable for most metals especially aluminium.
Comes in handy dispensers on tool box reels.

Size AL150 Alu-Sol
£2.07 Per pack 08mm s

Size SV130 Savbit

"7) 7’/ /,r
iz, ALy,
P >
S,

Size 4 Alu-Sol
£7.82 Per reel 16mmdn

All prices inclusive of VAT.
Available from most electrical and DIYs stores. If
you have difficulty in obtaining any of these products

send direct with 50p for postage and packing. For
free colour hrochure cend S A F

Size 19A 60/40 tin/lead
£1.15 Handy pack 1 22nmas

£1.73 Per pack oownmas Plastic covered handles.

Multicore Solder Wick

Multicore Solder Wick, absorbs solder instantly from
tags and printed circuits with the use of a 40 to 50
watt soldering iron.

Quick and easy to use, desolders in seconds.

Size AB10 Solder Wick
£1.43 Per pack

Multicore Tip Kleen
Multicore Tip Kleen, soldering iron tip wiping pad.
Replaces wet sponges.

Size 2 Tip Kleen
£0.92 Per pack

Bib Wire strippers and cutters

Wire strippers and cutters, with precision ground
and hardened steel jaws. Adjustable to most

wire sizes. With handle locking-catch and easy-grip

Size 9 Wire Strippers
£2.69 Per pair

Bib Audio/Video Products Limited
(Solder Division), Kelsey House,
Wood Lane End, Hemel Hempstead,
Hertfordshire, HP2 4RQ.

Telephone: (0442) 61291
Telex R26427



MASTER
ELECTRONICS

NOW!

The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course. )

You will do the following

@®Build a modern oscilloscope

@®Recognise and handle current electronic
components

@ Read,draw and understand circuit diagrams

@Carry out 40 experiments on basic
electronic circuits used in modern
cquipment

@Build and use digital electronic circuits
and current solid state ‘chips

@ Learn how to test and service every type
of electronic device used in industry and

commerce today. Servicing of radio, T.V.,

Hi-Fi and microprocessor/computer

equipment.

NewdJob? New Career?New Hobby ?Get into Electronics Now!

I EEw R B B S B S D G OIS DD S SN EEE ..
' Please send your brochure without any obligation to | am interested in

l H [C_] COURSE IN ELECTRONICS
described above
COLOUR BROCHURE NAME as
T — B — [_] RADIO AMATEUR LICENCE
I s A ADDRESS [ MICROPROCESSORS I
o : [T LOGIC COURSE
I (‘ r | _ OTHER SUBJECTS I
. uu:‘\v Kir X

POST NOW TO - BLOCK CAPS PLEASE EE/5/820

British National Radio& Electronics SdmolRe_adjng,Berks.RGnBR_._l
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RERODUGHS

NEW - NEW -

@85

VIDEO MONITORS

The introduction of a com-
plete range of professional
video monitors is announced
by Thandar Electronics.

Each monitor is supplied
fully operational in chassis

format with a choice of
black and white or green
phosphor tubes with the

option of standard or non-
glare screens.

The range of monitors are
primarily aimed at the OEM
test and measurement, com-
puter and video markets
although they are claimed to
be ideally suited to many
other areas.

Designated the TV2, TVS5,
TV9 and TVI12 each type is
claimed to be competitively
priced with discounts for
bulk purchases.

Thandar Electronics,
Dept EE, London Road,
St Ives, Huntingdon,

Cambs PE17 4HJ.

FUNGTION
GENERATOR

The new Levell Type
TG301 Function Generator
provides sine, square, tri-

angle, pulse, sawtooth ramp
and asymmetrical sine wave-
forms over the frequency
range of 0-02Hz to 2-1MHz.
The frequency can be swept
over three decades by an
external voltage.

The main output is 20
volts peak to peak from a 50
ohm source, A TTL output
gives a fixed amplitude square
wave or pulse waveform
with a fast rise time suitable
for driving up to 20 TTL
Ioads or to trigger an oscil-
loscope. 1In addition, there is
a variable d.c. offset facility
enabling up to :10 volts to
be superimposed on the
main output signal.

Levell Electronics Ltd,
Dept EE, Moxon Street,
Barnet, Herts EN5 5DS.

NEW - NEW

IC SOCKETS

Claiming a saving of up to

20 per cent board space,
Texas Instruments is thought
to be the first supplier to
offer special i.c. sockets with
0-07 inch pin spacing.

These sockets have been
produced to meet the in-
creasing demands by new
consumer semiconductor pro-
ducts beginning to appear on
the market requiring 0-07
inch spacing. This is besides
some of TI's own TMS 1000
range of 4-bit microcom-
puters.

At present only 28-pin and
40-pin versions are available.
The contacts are of tin on
copper alloy.

Texas Instruments Ltd,
Dept EE, Manton Lane,
Bedford MK41 7PA.

AGOUSTIC
COUPLER

A new portable acoustic
coupler modem that provides
an acoustic link between a
standard telephone handset
and a microcomputer via an
interface is announced by
O.E. Ltd.

In addition to the standard
application in linking com-
puters together for data
communication, it allows the
microcomputer owner to
convert his system into a
Prestel/private Viewdata re-
ceiver. Also it is capable of
receiving Telesoftware data
transfers.

Designated PAC-M1, it is
claimed to be the smallest
and cheapest acoustically
coupled modem currently
available, and can be sup-
plied ex-stock. The asyn-
chronous full duplex F.S.K.
modem transmits at 75 baud
and receives at 1200 baud,
meeting international re-
quirements of C.C.LT.T. V23.
The standard interface is for
RS232C/V24 recommenda-
tions.

0.E. Ltd, Dept EE, In-
dustrial Estate, Appleby
in Westmorland, Cum-
bria CA16 6HX.

18-NEEDLE
PRINTER

The latest Philips GP300
matrix printer is now being
marketed by Datac Ltd, the
printer people.

This machine incorporates
an 18-needle printhead giving
a print matrix of up to 18 X
25 dots per character on a
single pass. With such high
resolution it is not only pos-

sible to print characters
practically as good as “fully
formed” ones, as with a

daisy wheel printer, but by
using a semi-graphics font it
is claimed to be possible to
print forms, bar-codes, logos
and so on.

Specialised printout of this
type can be performed at a
rate of 80 characters/sec,
but in addition, using a sim-
pler 9 X 9 dot matrix the
GP300 can print data-quality
text at up to 300 characters/
sec.

Datac Ltd, Dept EE,
Tudor Road, Broadheath,
Altrincham, Cheshire
WAIl4 5TN.

MUSIC CENTRE

To complement their cur-
rent range of conventional
sized music centres, Hitachi
are launching a compact,
vertical format unit that is
ideal for use where space
is at a premium,

It is a full specification
music centre but measures
only 39cm wide X 20cm high
and 40cm deep and features
a tuner that covers muw,,
l.w. and stereo f.m. (sensi-
tivity 1,V). Digital tuning
is a feature of this new
model and in addition to
manual station selection, it
is equipped with 5 f.m. pre-
sets. L.e.d.s. are used to indi-
cate stereo broadcasts and
for tuning.

Power output is 20 watts
per channel (rm.s.) into a
two-way 4 ohm speaker sys-
tem with bass and treble
units. The sound quality is
further enhanced by the
acceptability of metal tapes
to extend the dynamic fre-
quency range to 16kHz.

Everyday Electronics, May 1982

The cassette deck also
features a Dolby noise re-
duction circuit and accepts
CrO2 and normal tapes too.
All the function controls are
soft touch sensors for ease
of operation and a bank of
6 led.s. are provided for
monitoring sound levels on
each channel.

The record deck has a two-
speed belt drive turntable

with wow and flutter of only
0-09 per cent DIN and uses
a straight tone arm fitted
with a moving magnet stereo
cartridge. The deck can be
set for manual play, repeat
play and has a start and cut
control with ‘‘one touch”
operational facility.
Hitachi Sales (UK) Ltd,
Dept EE, Hitachi House,
Station Road, Hayes,
Middx UB3 4DR.
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CIRCAUNYT
BCENGE

This is the spot where readers pass
on to fellow enthusiasts useful and
interesting circuits they have them-
selves devised.

Payment is made for all circults
published in this feature.

Contributions should be accom-
panied by a letter stating that the
circuit idea offered is wholly or in
significant part the original work of
the sender and that it has not been
offered for publication elsewhere.

I.C. TEST BED

I have designed the test-unit shown
here for checking and identifying un-
marked logic i.c.s of up to 16 pin d.i.l.
size.

Because of the pin arrangement of
the 9 digit, 7-segment display unit,
the bulk of the circuit is used to drive
the display itself. The oscillator com-
prising of IC5a, b is used to change
the half of the i.c. being tested that
is used to drive the dispiay.

Each output of the test i.c. is gated
to its corresponding l.e.d. on the dis-
play, and thus each half of the dis-
play is turned on and off in turn, but
at such speed as to make it seem a
continuous light, showing the rela-
tive states of each pin of thei.c.

Changing the i.c.’s environment is
done by grounding different combina-
tions of pins by using S1 to S16,

or by the output probe. This can be
used to provide a fixed frequency out-
put, from the oscillator IC5c, d, or by
manual pulses, of positive or ground
values. The output probe can also be
used with the input probe, to give a
logic probe for external use, via the
last display digit.

Power is supplied to the test i.c. by
means of two flying leads, to a series
of Soldercon pins, which also provide
the “tap” points for use with the
probes.

The whole unit can be made in an
old calculator casing, using the key-
board, after rewiring, and the display
unit; with the i.c. socket, Soldercon
pins, and the oN/OFF; AUTO/MAN; and
PULSE switches being mounted on
the front panel.

David Cullen,
Harrogate.

< )

TR2
TR scvm
B8C1 _L—
S
o
v |
I el
= it T
Troowr  oodpr LS}
82% l ' j
SIREN

The circuit shown above is for a
British Police siren. When S1 is
pressed a buzzing noise will be heard
in LS1 which is continually gaining
frequency as long as the button is
held down. When you want the fre-
quency to decrease, simply release S1.

Archie Waddell,
Dunbar.
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P.E. STEREO

CASSETTE
RECORDERKIT

® NOISE REDUCTION SYSTEM
® AUTO STOP TAPE COUNTER
® SWITCHABLE E.Q.
@ INDEPENDENT LEVEL CONTROLS
® TWIN V.U. METER
® WOW & FLUTTER 0.1%
® RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING
® FULLY VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TAPES

(4 4K

Kit includes tape transport mechanism
ready punched and back printed
quality circuit board and all electron-
ic parts i.e. semiconductors, resistors,
capacitors, hardware, top cover,
printed scale and mains
transformer. You only
supply solder &
hook-up wire.
Self-assembly
simulated

wood cabinet,.

£4.50 + £1.50 p+p.

Featured in April issue Practical
Electronics, reprint 50p - Free with Kit.

INTRODUCTORY
OFFER — ONLY

2-95

+ £2.75 p&p.

° () I 0 e . . »
U s ;

«v £10°50 - £14:25 . 3

+£1.15 p&p +£1.15 p&p
The power amp kit is a module for high power applicat -"‘ .

\
_41

i
»

disco units, guitar amplifiers, public address

a-. 3
« Featuring latest SGS/ATES TDA 2006 10 watt output
IC’s with in-built thermal and short circult protection.
* Mullard Stereo Preamplifier Module.
« Attractive black vinyl finish cabinet, 9"x 8%"'x 3%"

{approx}.

+ 10+10 Stereo converts to a 20 wait Disco amplifier
To complete you just supply connecting wire and solder.
Features include din input sockets for ceramic cartridge,
microphone, tape or tuner. Outputs - 1ape, speakers and
headphones. By the press of a button it transformsinto
a 20 watt mono disco amplifier with twin deck mixing
The kit incorporates 3 Mullard LP1183 pre-amp module
plus power amp assembly kit and mains power supply
Also features 4 shider level controls, rotary bass and
treble controls and 6 push button switches. Silver finish

SR £16-50

knobs and contrasting
cabinet. Instructions
available, price 50p

Supplied FREE with kit +£2.90 p&p
SPECIFICATIONS Suitable for 4 1o 8 ohm speakers
Frequency response 40Hz — 20KHz
Input sensitivity P.U. 150mV. Aux. 200mV

Mic. 1.5mVv

8ass *.12db @ 60Hz

Treble *12db @ 10KHz
Distortion 0.1% rypically @ 8 watts

Mains supply 220 - 250 volts 50Hz

8" SPEAKER KIT Two 8" twin cone domestu
speakers. £4.75 per stereo pair plus £1.70 p&p. when
purchased with amplifier. Available separately £6.75 &
£1.70 p+p

Tone controls

2 WAVE BAND, MW — LW

e Easy to build. « 5 push button tuning. « Modern

design. ¢ 6 watt output. ¢« Ready etched and punched
PCB. ¢ li,corporates supprassion Circuits.

All the electronic components to build the radio, you
supply only the wire and the solder, featured in Practical
Electronics. Features: pre-set tuning with 5 push

button options, black illuminated tuning scale. The

P.E. Traveller has a 6 watt output neg. ground and in
corporates an integrated circuit output stage, a Mullard

1F Module LP1181 ceramic filter type nre-aligned and
assembled, and 8 Bird pre-aligned push button tuning unit
Suitable stainless steel fully retract-

able aerial (locking) and speaker £12l 5
{6"x4"'app.) available as a com

{ete kit. £2.50/pack + £1.50 p&p. + £2.00 p&p.
BIRD A DIU e,
o—
REO CAR -
RADIO BOQ R

To boost your car radio or radio - | !
cassette 10 16W r.m.s. per channel

£9:95......

Everyday Electronics, May 1982

L] . -
— , ions .
’ systams and even high power domestic systems. The unit ‘
. - is protected against short circuiting of the load and is [
' safe 1n an open circuit condition. A large safety margin s

exists by use of generously rated components, result, a
high powered rugged unit. The PC board is back printed,
etched and ready to dnill for ease of construction and
the aluminium chassts is preformed and ready to use
Supolied with all parts, cireuit diagrams and instructions
ACCESSORIES: Suitable mains power supply kit with
transformer: £7.50 plus £3.15 p&p

Suitable LS coupling electrolytic: £1.00 plus 25p p&p

GOODMANS TWEETERS
8ohm soft dome radiator tweet

er (%""sq.} for use in up 10 40W
systams. with 2 element crossover

£3.50 each (pap €1} or £5.95 pair (p&p £2)
L] L . -

easy 10 butld 3 band stereo AM/FM tuner kit is de
signed in conjunction with Practical Electronics (July 81
issuz}, For ease of construction and alignment it incorp-
orates three Mullard modules and an 1.C. IF. System
FEATURES: VHF, MW, LW Bands, interstation muting
and AFC on VHF . Tuning meter. Two back printed
PCEB’s. Ready made chassis and scale. Aerial- AM - ferrite
rod FM - 75 or 300 ohms. Stabalised power supply
with ‘C’ core mains transformer. All components supp
hed are 1o P.E. strict specification. Front scale size: 10%
x 24" approx. Complete with diagram and instructions

£17 9 Self assembly simulated wood
95

cabinet sleeve to suit tuner only.
Fimishsize: 11%"x8% " "x3%

Plus £2.50 p&p £3.50 Pius £1.50 p&p
U )
e e o
£11145 - '
+£1.50p&p

As featured in E.T.1. December ‘81 issue. Kit of parts
including PC8, UHF tuner and selector switch with al
components excluding case

+ Transformer £1.50 + £1.50 p&p (p&p free on trans
former if ordered with kit}. « Ready built LP1183 Mod-
ute for simulated stereo operation. £1.95 + 75p p&p.

ALL MAILTO

21A HIGH STREET, ACTON, W31 6NG.
Note: Goods despatched to UK postal addresses
only. For further information send for instruet-
ions 20p plus stamped addressed envelope. All
items subject to availablity. Prices correct at
31/1/82 and subject 1o change without notice.
Piease allow 7 working days from receipt of
order for despatch.

ALL PRICES INCLUDE VAT AT 15%.

SPECIFICATIONS

Max. output power (RMS) 125w

Operating voltage (DC): 50 - B0 max

Loads: 4 - 16 ohms

Frequency response measured @ 100 watts. 25Hz - 20KHz
Sensitivity for 100 watts. 400mV @ 47K

Typical T.H.D. @ 50 watts, 4 ohms: 0.1%

Dimensions. 205 x 90 and 190 x 36 mm

35WATTMICRO 2-WAY SPEAKER SYSTEM
Unit comprises one 50w {4 'app.}) Audax v

soft dome tweeter HD100. And one
5" Audax bass/midrange 35w
driver HIFI1JSM

Complete with 2

element crossover
Total impedance

of system 4 ohms

£7.95
PER SET + £2.70 p&p

SPECIAL OFFER! TUNER KIT PLUS

« Matching 1.C. 10 watt per channel Power amp kit. »
Mullard LP1183 built pre-amp, sustable for ceramic pick
up and aux.inputs . » Matching power supply kit with

transformer. « Matching set of 4 slider  £21 95
controls for bass, treble and volumes.  + £3.80 P&P.
0], [0
D A .
£39-95
+ £3.70 p&p

50 WATT Six individually mixed inputs for two pick ups
(Cer. or mag.}, two moving coil microphones and two
auxiliary for tape, tuner, organs, etc. Eight slider controls

six for tevet and two for master bass and treble, four
extra treble controls for mic. and aux inputs, Size: 13%"x
6%"x3%"app. Power output 50 watts R.M.S. {continuous
for use with 4 10 8 ohm speakers. Attractive black vinyl
case with matching fascia and knobs. Ready to use

ALL CALLERS TO: 323 Edgware Rd,
London W2, Telephone: 01-723 8432.

Open 9.30 — 5.30pm. Closed all day Thursday.
RTVC Limited reserve the right to update their
products without notice.

THV
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX841, it's still very simple to
teach yourself computing, but the
ZX81packs even greater working
capability than the ZX80.

Ituses the same micro-processor,
butincorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer,

BASIC manual
Every ZX81 comes with a comprefiensive, specially- wntten

manual - a complete course in BASIC programming, from
first principles to complex programs

New

Kit:
£49.%

Higher specification, lower price —

how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@ Z80A micro-processor - new
faster version of the famous 280
chip, widely recognised as the best
ever made.

@ Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight
decimal places.

| @ Graph-drawing and animated-

display facilities.

@ Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

@ Randomise function - useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Sinclair ZX81 Personal Comp
the heart of a system
that grows with you.

Built:
£69.%

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor-600mA at3VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Useiit for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

Sincl=ir
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

Available now-

the ZX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

-l

-~

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

o Snclel Research Lid, FREEPOST , Camberley, Sumrey, GUIS 38R, order |

Qty

16K-BYTE RAM pack.
Sinclair ZX Printer.
| 8K BASIC ROM to fit ZX80.
| Postand Packing.

*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £
“Please charge to my Access/Barclaycard/Trustcard account no.

as bl

“Please del

Name: Mr/Mrs/Miss 1 | 1
Address: 1

|

|

|

|

|

|

|

| O Piease tickif you require a VAT receipt
|

|

|

|

|

I

§ U W S

Lr-‘nEEPOST - no stamp needed. Offer applies to UK only.

I-To: Sinclair Research Ltd, FREEPOST , Camberiey, Surrey, GU15 38R.

| Sinclair Zx81 Personal Con{puter kit(s). Price includes
| ZX81BASIC manual, excludes mains adaptor. 12

Ready-assembled Sinclair ZX81 Personal Computer(s).
| Priceincludes ZX81 BASIC manual and mains adaptor. 1"

| Mains Adaptor(s) (600 mA at 8 V DC nominal unregulated). | 10

Code | Itemprice | Total |
£ ) £ |
4995 | |
69.95 |
8.95 |
18 | 49.95 |
27 49.95
17 19.95 |
205 |
TOTAL £ |
|
|
Pleasebrint I
A A |
1 1 : 11 1 1 1 ) |
| L
EVEOS

L



SUPER HI-FI SPEAKER
CABINETS

Made for sn expensive Hi-Fi outtit
will suit any decor. Resonance
free. Cut-outs for 6% woofer and
2% tweeter. The front materls! is
Dacron. The completed unit is most
pleasing. Supplied in pairs, price
£6.90 per pair {this is probably less
than the original cost of one
cablnet} carriage £3.00 the pair.

GOODMANS SPEAKERS
6% 8 ohm 25 wett £4.50. 2% 8 ohm
tweeter, £2,50. No extra for postage if
ordered with cabinets. Xover £1.50,

UNIVAC KEYBOARD BARGAIN
50 keys, together with 5 mini e toggle

8 p..b. together with 12 i.c.'s, many
transistors and other parts.

£13 50 + £2.00 post.

This 1s far less than the value of the

switches alone. Diagram of this key-

board is available separately for £1.

SOLENOID WITH
PLUNGER
Mains opersted £1.99

10 — 12 volts DC
operated £1.50.

POPULAR KITS

3-30v VARIABLE VOLTAGE POWER SUPPLY UNIT
With 1 amp DC output, for use on the bench, students

$, service engi s, etc. A ic shon circuit
and overload protection. in case with a volt meter on the
front panel. Complete kit £13.80

IONISER KIT

Retresh your home, office, shop, work room, t¢. with 8
negative |ON generstor. Makes you teel better and

work harder — complete mains operated kit, case
£11,95  post £2.00

MORSE TRAINER
Compiete kit £2.99.

DRILL SPEED CONTROLLER
Complete kit £3.95.

MAINS POWER SUPPLY
Gives any voltage from 3v to 16v at up to 300mA.
Complete kit less case £1.95. Case 30p.

OUR CAR STARTER AND CHARGER KIT has no doubt saved
many motorists from embarrassment in an emergency you can start
cas off mains or bring your battery up to full charge in a couple ot
hours. The kit comprises: 250w mains transformer, two 10 amp
bridge rectifiers, start/charge switch and full instructions. You can
assembie this in the evening, box it up or leave it on the shelf in the
garage whichever suits you best. Price £12.50 + £3.00 post.

BUMPER BARGAIN PARCEL

10 kilo of unused parts. Minimum 1000 items. Includes — relays,
switches, motors, drills, taps and dies, thermostats, neons, i.f
colls, oscilistor coils, variable condensers_ variable resistors and
at least one each of the following: panel meter, timer, thermal
trip, and other expensive items. Individually would cost well over
£100. Yours for only £11.50 + £3.00 post.

MILLIONS OF HOMES WILL BE BURGLED
THIS SUMMER — SAY THE EXPERTS

Don’t let yours be one of them. install our burgar alarm, Install
our burglar alarm. Complete kit includes 6" external slarm bell,
mains power unit control box with key switch 10 window/door
switches 100 yards of wire. With instructions £29.50

TINIEST MICROPHONE
Not much bigger than a pea, 600 ohm condenser type. Ideal for
bugging and similar applications, 50p each or 10 for £4.50.

oy

g

34>

LEVEL METER

Size approximately %'’ square, scaled signal
and power but cover easily removable for
rescaling. Sensitivity 200 uA. 75p.

N

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metal types and 3 liquid types
There are the current stats which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a biow heater, the heat would trip

the stat if the blower fuses; appliance stats, one for high temp-
eratures, others adjustable over a renge of temperatures which
could include 0 — 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, 8 calibrated boiler stat, finally an
ice stat which, fitted to our waterproof heater element, up in the
loft could protect your pipes from freezing. Separately, these
thermostats could cost around £15.00 - however, you can have
the parcel for £2.50

J. BULL (Electrical) Ltd.

{Dept. EE), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.
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3 CHANNEL SOUND TO LIGHT KIT

Complete kit of
parts for & -~
threechannel \
sound to light Yo,
unit
ing over 2000

watts of light- E

ing. Use thig

at homa if o -

you wish but it

is plenty rugged enough for disco work. The unit Is housed in an
attractive two-tone metal case and has controls for each channel,
and 8 master on/otf. The audio input and output sre by %
sockets and three panel mounting fuse holders provide thyristor
protection. A four-pin plug and socket facilitate ease of connect-
ing iamps. Specisl snip price is £14.95 in kit form o £25.00
assembled and tested,

ULTRA SMALL 18v RELAYS

Single poie gold plated contacts. Tubular construction, 17mm
long 10mm dia. Ideal for modeis. PCB or freemounting, £2.30 es.

MINAITURE PLUG IN RELAYS
12v operated. 3 changeover. £2.45, base 45p.
12v operated. 2 changeover. £1 87, base 35p.

THIS MONTH’S SNIP

ROTARY WAFER SWITCHES

5 amp silver plated contacts. %" shaft. 1"’ dia. wafer.
Single wafer types, 29p sach, as follows

1 pole 12 way 2 pole 6 way 3 pole 4 way
4 poie 3 way 6 pole 2 way 4 pole J way
Two wafer type, 59p each, as follows
2 pole 12 way 4 pole 5 way

6 pole 2 way 8 pole 3 way

3 wafer types 99p each,

3 pole 12 way € pole 5 way

9 pole 4 way 120 3 way

4 pole 6 way
12 pole 2 way

6 pole 6 way
180 2 way

EXTRACTOR FAN

Mains operated — ex-computer
5" 'Woods extractor
£5.75, Post £1.25.

5’ Plannair extractor

£6.50. Post £1.25
4" x4 Muffin 115

£4.50. Post 75p.
4" x 4" Muffin 230v

£5.75. Post 75p.

@,y

"

8 POWERFUL
BATTERY MOTORS

For models, maccanos, drills,
remote control planes, boats,
etc. £2.95.

TAPE PUNCH &

READER for controlling machine
tools, ete, motorised 8 bit punch with
matching tape reader. Ex-computers, be-
lieved in good working order, any not so
would be exchanged. £17.50 pair. Post
£4.00.

MINI-MULTI TESTER Deluxe pocket size precision mov-
ing coil instrument, Jewelled bearings - 2000 0.p.v.mirrored scale.
11 instant range measures: DC volts 10, 50, 250, 1000.
AC volts 10, 50, 250, 1000.
DC amps 0 — 100 mA,
Continuity and resistance 0 - 1 meg ohms in
two ranges. Complete with test prods and in-
struction book showing how to measure cap-
acity and inductance as well, Unbelievable

value at only £6.75 + 60p post and insurance,

FREE Amps range kit 10 enble you to read
OC current from 0 - 10 amps, directly
on the 0 - 10 scale. 1t's free if you
purchase quickly, but of you slready
own 8 Mini-Tester and would like
one, send £2.50,

12V FLUORESCENT LIGHTING
For camping — car repairing - emergeny lighting
from s 12v battery you can’t beat fluorescent
hghting. tt will offer plenty of well
distributed light and is

economical. We

offer an inverter

for 29" 13 wett

miniature fluores-

cent tube. £3.45.

(tube not supplied).

Established
30 YEARS

FREE

OUR CURRENT BARGAIN LISTWILL
BE ENCLOSED WITH ALL ORDERS.

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to be
picked up with FM radio, Can be made in 8 matchbox — sll
electronic parts and circuit. £2.30. {not licenceabie in the U.K.)

RADIO MIKE

Ideal for discos and garden parties, aliows complete freedom of
movement. Plsy through FM radio or tuner amp. £6.90 comp.
kit. {not licenceabie in the U.K.).

FM RECEIVER

Made up and working, complete with scale and pointer needs
only headphones, ideal for use with our surveillance transmitter
or radio mike, £5.85.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats dsily
automatically corracting for the lengthen-
ing or shortening day. An gxpensive time
switch but you can have it for only £2.95,
These are without case but we can supply
8 plastic base £1.75 or metsl case with
window £2.95. Also aveilable is adaptor
kit to convert this into a normal 24 hr.
time switch but with the added advantage
of up to 12 on/offs per 24 hrs. This makes
n ideal controlierfor the immersion heater,
Price of adaptor kit is £2.30.

STEREO HEADPHONES
Very good quality, 8 ohm
impedance, padded, term-

inating with standard %"’
jack-plug £2.99 post 60p.

TIME SWITCH BARGAIN

Large clear mains frequency controlled
clock, which wall siways show you

the correct time + start and stop switch-
P ) es with dials, Complete with knobs.
£2.50.

2

DELAY SWITCH

Mains operated — delay can be accurately
set with pointers knob for periods of up
to 2%hrs. 2 contacts suitable to switch 10
amps — second contact opens a few min-
utes after 1st contact. £1.95,

MOTORS FOR ROBOTICS

If its a toy robot you are making then one of our eight battery
motors (see centre column) may do. If its a bigger one, however,
then see beiow If still not big enough then enquire — we have
larger motors but these are usually mains driven,

12v MOTOR BY SMITHS
Made for use in cars, these sre series
wound and they become more power-
ful as load increases. Size 3% long
by 3" dia. These have a good length
of %" spindle — price £3.45,

Ditto, but double ended £4.25,

EXTRA POWERFUL 12v MOTOR

Made to work battery lawnmower, this probably develops up to
% h.p., s0 it could be used to power a go-kart or to drive @
compressor, etc. etc. £6.90 + £1.50 post.

(This is easily reversible with our reversible switch - Price £1.15),

SPIT MOTORS

These are powertul mains operated
Induction motors with gear box
sttached. The final shaft is 8 %" rod
with square hole, s0 you have altern-
ative couplingmethods — final speed
is approx. 5 revs/min, price £5.50. —
Similar motors with final speeds of
80, 100, 160 & 200r.p.m. same price

REVERSIBLE MOTOR WITH CONTROL GEAR

Made by the famous Framco Company this is @ very robust motor,
size approximately 7%’ long, 3%’ dia. 3/8" shaft, Tremendously
powerful motor, aimost impossible to stop. Ideal for operating
stage curtains, sliding doors, ventilators elc., even garage doors if
asdequately counter-balanced. We offer the motor complete with
control gear as follows

1 Framco motor with gear box 1 % 100w suto transformer

1 manual reversing and on/off switch 2 limit stop switches

1 push to start switch 1 circuit diag. of connections
£19.50 plus postage £2.50.

MAIL ORDER TERMS: Cash, P.Q. or cheque with order. Orders under
£10, add 60p service charge. Monthly account orders accepted from schools
and public companies. Access & Barclaycard orders phone Haywards Heath
{0444) 454563. Bulk Orders: Write for quote. Delivery by return.
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ELECTROVALL

Read all about it!

A selection of much-demanded books from the very large stocks we carry. (More
in dour C;nlo;uc 82—70p post free, with 70p voucher for use on orders £10
and over).

TI SEMICONDUCTOR BOOKS
(All prices in T! section are Nett)

Op-Amp Selector £6-95
Microprocessor Selector £€14-95

;105| Me'lqnory . g:: Elector Digibook £5-45(N)
Ipolar emories s
Optoelectronics £€4-00 B_?::‘::nIOOKS
Opto Theory and Practice  €6-88 554250 LED Cireuits 95p
S Cousicl £4-00  BP43 Walkie Talkies €150
e hendlasor €450 Bpas IC 555 Projects €1-95
Biopolar Microcomputers 8PS2 TV DX ) €195
T pansnis 4 S BPS7 Building a solid stace

illoscope €1-50
TTL Data Book £8-50 Gl

BPSS Radio Stations Guide £€1-75
BP70 Radio Fault Finding

“*Understanding Series" T0p
95 BP7S Remote Control Projects €1 9§

Solid Scate Electronics € .

Digital Electronics €395 BPBS International Transistor
Microprocessors €395 E.qulvalenu £295
Calculator Mathematics €395 BP2l| Diode Data £€1-28
Communication Systems €395  BP222 Six Receivers €128
Computer Science £3-95 BP224 Fifty CMOS Projects £1-3§
Pocket Guides COMPUTER BOOKS

Volume One—TTL £3-50 All prices in this section are Nett

i of Programming the 280 (Zaks) €11-50
Yolume Two—Linear and Inte 3: CPIM Handbook £9-45
Basic Computer Games £5-95

TOWERS INTERNATIONAL More Basic Computer Games g;.:

SERIES Using CP/M
Transistor Selector €9-50 CPM Users Guide £€10-10
FET Selector £€3-50 Z.80 Programming Manual £€9-50

VAT is not charged on books. Discounts (on book orders) — 5% on orders over
£20: 10% on orders over £50—not applicable on items marked N (nett) or
where stated for sections above.

ELECTROVALUE LTD 284 St. jude's Rd., Englefield Green,
Egham, Surrey TW20 0HB. Phone: Egham (STD 0784; London 87) 33603.
Telex 264475,

NORTHERN BRANCH, 680 Burnage Lane, Burnage, Manchester M19
INA. Phone 061-432 494S.

DO YOU NEED :- Electronic components, Tools, Test Equipment,
Cases, Cabinets and Mardware etc. IN A HURRY ?

THEN YOU NEED:-
LIGHTNING Electronic Components.

WHY ?
Because LIGHTNING Strikes out where others fail:-

Express Despatch All Low Prices In Depth Stock
All New Guaranteed Goods from Leading Manufacturers

With all that going for us, going to you can you really afford to be
without a copy of our brand new exciting CATALOGUE?

Many Prices Reduced — Many More Stock Lines
Send for YOUR Copy Now, ONLY 70p Post Paid

LIGHTNING ELECTRONIC COMPONENTS

84 Birchmoor Road, Birchmoor, Tamworth,
ﬁ Staffs. B78 1BA. (NOTE New Address)

By § 92 Ao

if you find an ad
unacceptable,

don’t turn the page:
tul_'n to us.

The Advertising Standards Authority.
Han i is wrong,we're here to put it right.
ASA Ltd, Brook House, Tornngton Place, London WCIE 7HN.
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A EXP 650 For microprocessor chips. £3.75

EXP 300 The most widely sold breadboard in the UK;
for the serious hobbyist. £6.60

EXP 600.6" centre channel makes this the
Microprocessor Breadboard. £6.60

EXP 4B An extra 4 bus-bars in one unit. £2.40

EXP 325 Built in bus-bars accepts 8, 14, 16 and up to 22
pin ICS. £1.65

EXP 350 270 contact points, ideal for working with up
to 3 x 14 pin DIPS. £3.30

PB6 Professional breadboard in easily assembled kit
form. £9.75 (Not illustrated.)

PB 100 Kit form breadboard recommended for students
and educational uses. £12.50 (Not illustrated.)

& IT'S ASEASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
1. EXP J'WC which includes one 1tem. A matchboerd
SCRATG.iwARD 2. g’)::gg;dw:\cbc: ‘—':I:‘;O‘ three items. Three 50sheet
scrarchboerd workpads — £1.50

-BREADBOARD 3. EXP 303 which includes thre items. Two matchboards snd
I 60

m MmO O o

I ©

an EXP 300 solderiess breadboerd — £7

MATCHBOARD 4. EXP 304 which includes four items. Two matchboards snd

EXP 300 breadboard and 8 scratchbosrd workped ~ £8.70

The lbbve;rlccsio not include P&P and 15% VAT

GLOBAL SPECIALTEES CORPORATION G.S.C. (U.K.) Limited, Dept.4H
Unit 1, Shire Hill Industrial Estate,
EE Seffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682.
—_— Telex: 817477.
r ——_—————_————_1
NAME.

ADDRESS

|

|

| enciose cheque/PO for £ _
or debit my Barclaycard, Access, American Express card

No. __ Exp.date S
or Tel: (0799) 21682 with your card number and your orderlwil! be in the
post immediately .

AEXPB50 | Qnty.Reqd. | BEXP300 | Qnty. Reqd
£5.47 £8.05
CEXPBOO | Qnty.Reqd DEXP4B | Onty.Reqd
£8.74 0.6
b it _ |
EEXP325 | Qnty.Reqd. | FEXP350 | Qnty Reqd
£278 | £4.65
+ |
HPB100 | Onty.Read
ez | e1582 |
A J

Experimentor System
1EXP300PC| Qnty.Reqd. | 2EXP302 | Onty.Reqd.
£2.25 l £2.58
JEXPI03 | Onty. Aead. | 4EXPI04 | Gnty Asad. |
£9.40 | £11.15
PR I .__sL-_
Boxed prices include P & P and 15% VAT

| - -
FREE catalogue
1f no desler in your area contact GSC' direct.

tick box O
Global Speciaities Corporation (UK) Limited, Dept. 4H
Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex CB113AQ

|
|
|
|
|
|
|
|
|
| [T GPB6 | Qnty.Reqd
|
|
|
|
|
|
L
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DO YOU LONG TO HEAR
YOUR DOORBELL RING”
Our iatest ki grves

Y0U 8 Dieasing hree. TRON g J
note harmon cally ELEC (" o
1818100 tone sequence CHIME
(AO1 & MICIOPrOCEsSOr l:
conirolied bugz of the Qs

Same 010 ding dong)

21 810uch of 8 button

This kil Dased on & new —

integraled CirCuil 3

Supplied complete with

& printed CHCun board - Th.
Ioudspeaker and drilked
DO anct reQuires Only

9V Oattery and push buttan
€Ommon 10 Most households
1t rmay 8130 be swriChed by J0gic in such
ADDICAIIONS B3 Car alatM3 CIOCK .

iy

P A sysiems et¢c The umit produces s
150MW Output 8nd draws 938 than one 1uA
1om a PP3 batiery when 1he tone Ceases
Supped campiele with Circyd ang

233embiy instructons

10EAL PROJECT FOR BEGINNEAS —Oniy I3

REMOTE CONTROL

Pubiished remote comrot -
2ystems 10 10 be quiie ﬁ
comples requiring
aifhculi-10-gat  components snd & well
#QUIDDEC (D 10 get Ihem 1o work 11 1his has put
YOu Ot Making your Own System we have just
he hits 10r yOu Using infra-red our KITS
range from simpie on/oft controliers 1o coded
17ansMitier/ recaivers mith 16 oniott oulputs
Or three analogue Outputs for controihing e g
TV or Hi-Fisysiems Thehots are easy 10 burky
410 $/MDIE 10 3e1 UD — 2N Ihey are @1 tremely
versalibe, COMIOlling anything from garage
300rs 10 100m hghting ust by adcing the
70QUIEd OUIDUTCICUITS. 1 @ relaYS, 11saCs, et
1 yOu Can 0e3:GN yOw Own system we S10Ch 3
wige tange of remote coNIrol COMpGnents al
very COMpRtitive Drces
We have camy
control  containing
:h«u and detas O our remote control aits
componenu S0 0don t control yourselt
SEND US J0p end & stemped sddressed
anvelope lor your copy TOOAY!

KITS & GCOMPONENTS

HOME LIGHTING KITS

These k111 CoRtan 8it necessary Components and tull

MIPUCTiont & & ¢ designed 10 replace s tlanderd wall

wnich #nd controt up 10 J00w ¢! hghting
TDRIOK
MK6
T0300K
TDE 'K

Aemote Control Dimmes 14 30
€420

€ 700

Teansmitier tor atove
Touchd mme:

Entention ket for 2 way
twitehing tor TDI0K

Rotary Controlled Dimmes

€200

L 0300K € 350

24 HOUR CLOCK/APPLIANCE
TIMER KIT

Switches any apphance yp 15 thw
on and off at present Limes once per
Oay Wil contains AY-5-1230 IC
05" LED aisplay mains supply
display drivers. switches LEDs
tnacs PCBs and full instructions

CT1000K Basic Kit
CT1000K with white boa 1567131 « 7Y mery
1Ready Buiil)

TEACH-IN ‘82

EE Miniab €13 50
Porn 1 6 € 750
Pana 7 12 € 49

Soecisl price tor ol kity

Purchaved Together €23.5¢

Woodwork not included
The above kits ingiude ail the com
ponents specifeed 1n the Teach In
82 protects parts 1 12 plus sockets
for ICs specified

3mm & 5min Round Rey
Chps Imm & 5mm

[Shaped Leds)

ectangular (G gvestune:)
Reclungular |

Squar

Trianguler

Arrowhead
[Flashing Leds)
Smm digmirter Red

DISCO LIGHTING KiTS

DL1000X . This value-loi-money
kit ftealures a bi-directional
sequence speed of sequence
and ftrequency of direction
change. bewng variable by means of potentio-
melers and incorporates a master dimmin
control Only £14,
DLZ1000K . A lower cost version of the above
featuring unditeclional channel sequence
with speed vanable by means of a pre-set pot
Outputs switched only at mains zero crossing
poINts 10 recuce radwo interference to a
minimym Oniy £2.00
Optionail 0910 Input DLAY

Allowing audio { ‘Deat )—hgnht response

LEDs

09p Green
Yettow

20

030 12p

Red Gieen vergw

160 160
170 200
17p 200
170 20n
170 20

75:2.5mun
D5 5mm
ASmin
Q2.5:5mn

39 Flashing/Continuous

[Tri Colour Ledsl

Smm 1ound

dd 550 portage & pecxing +
Oversess Customer
Add £1.75 {Europe). £4.50 {elsewhere for p & p
Send S AE. for turther STOCK DETAILS
Goods by return wbect 10 svaisbility.

VAT 10 1ptal

Smm Recianguiar 320
OVM/ULTRA SENSITIVE
THERMOMETERKIT

This new design ts based on the[
ICL7126 {a lowee power version of |

the ICL7106 chip) and a 3’z digit |

hquid crysial display This kil will

torm 1he basis of a digital muts- —

meter {only a few additional resistors and
swilches are required —delails Supplied). or 3
ensit digital the 50°C to
+150°C) reading100.1°C The bassc kit has a
sensitiity of mV for a full scale reading
automatic polafity ingication and an ultra low
power frequirement —givi ear lypical
battery hite from a standarg V 9 when used
B hours aday. 7 days a week Price £15.50

ALL PRICES
EXCLUDE VAT

ELECTRONICS = B
11 Boston Road m Telephone

London W7 3SJ

0w MO S08

BENNING CROSS ELECTRON'CS ZTX504 24 | LM311 69 | TBA9SOQ 295 | 4040 58 | Diodes [L810 1s[Lstes sajos 18107
zm‘ss»oF 24 tm:a 198 Tg:%w 245 m; 7 maom;z 5 Lg:; 15/LS169 8006 26(109
67 Vic oad, W d, YN4BAF 78 | LM319 220 | TDA1002 275 | 4042 9 [ 1N40O3/4  § |L u LS170165(07  28(111
Tele'hzr::zvRA;Fon?)“(%;ZJ)HJ?th: VNGSAF 82 | LM324 TDA104 288 | 4043 70 | 1NGGOS/E  § [L313 30/LS173 70108 45118
Al P b YA 190 VNBSAF 90 | LM334 95 | TDA1006 295 | 4044 68 | 1N4007 e LS174 70/09  15[120
prices subject to VAT at 15% extra 2N1131/2 28 | LM339 53 TDA1022 318 | 4045 168 [ 1N4148 4 [LS15 15/LS175 s5/10 13121
Export orders welcome 2N2217/18 38 | LM348 62 | TDA2002 318 (4048 75 | INS401/4 18 [LS20 15/LS190 $5i19  20/122
All deliveries within 7 days, N2221 21 | LM349 118 | TDA2006 328 | 4047 75 | IN5406/8 97 [LS21 95/LS191 S8 /12 20(123
Alldevices brand n full spec. and fully guaranteed, Orders despatched ] LM;:;% 1 ;gﬁm" el 3 ‘0’?“/9| H tgg :: g‘” Sl:::! b
3 rand new, ul . u . 2N2369A 18 | LM 70 2020 1S | 4049 29 90 s 193 60/14  30|126
return of post. Terms of ness. PO Cheque/Cash or Bankers Draft wit| 2N2648 40 | LM379 450 | TDA2030 318 | 4050 29 | OA95 8 |LS27 15(LS195 4016 231132
ot i cportanauiicsnelcome. FuF s Sum o s oerswnces oo, | et 3| L 2| TLomice kit | syl alsw st wn R
nd exporte| welcom add 50p rder 2N2906/7 28 | LM381 140 | TLO62CP 89 | 4052 78 | BYY26/7 4 SILS197 85[20 /149
Overseas orders postage at cost. = 2N2926 18 | LM382 120 | TLOB4CN 95 | 4053 79 |- - ILS37 15/LS221 60|21 20/145
Poly ¢ capaciiors radial lead type—250 88::6[7 gN3053 28 Lmau 135 | TLOTICP 3¢ 00?; ::s 1;'2/25\"0" 2 ILS38 15'820(‘) ;2 'zﬂ ;0 :07
10N, 15N, 52N, 27N 6 s 33N, 41N, 100N 7p: 150N, 220N, 10p; | BCS47/8 12 |2N3054 65 | LM386 88 | TLO72CP 50 | 40 3|1 LS40 13(LS241 9225 8148
a:soN nou 14p; 680N, 1uF, 20p; 1°5MF, 2-2uF, 43p. BCS549C 13 | 2N3055 48 | LM387 198 | TLOT4CN 99 [ 4060 88 | "8A/100V 28 li'g0 3716242 95|26 301150
"Ceramic capacitors 50V | 58556/7 13 2:3;08/ 40 tmg@g ’g TLOSICP 23 :% ;: ‘1’7‘/38'\)’\’ 38 1547 Ootggﬁ :5 g 2:53
BCS58/9 13 | 2N3702/3 9 99 | TLO82CP 43 LS48 80 0 1154
jarRe L IR TONE 405 | aCyrom 1 | 2N3T04/5 LM394 318 | TLOBICP 72 | 4067 390 | #A/600V 48 |[Se0 ¢giUS245 90[30  16(138
4INF, 100NF, 150NF, | BCY472 18 | 2N3706/7 LM733 72| TLOBACP 95 | 4068 20 | SA/200V 38 |ygsy 15(LS247 40(32  25[156
10, 18p; 15, | 220NF,9p. ' | B80131/32 39 | 2N3708/9 LM390 45| TLOYICP S$2 | 4069 20 g:/gx (LS54 1s[LS248 68(33 27159
33, 4, |oo 750; | — BD135/36 39 | 2N3T10/11 LM3909 80 | UAA1IT0 169 | 4070 22 A,AOOV o LS55 30/LS251 40 (37 26(180
15, 22 ‘28p; 33, a7, 38p: ZENERS BD138/39 39 3819 { LM3911 120 | pAAY80 189 | 40TV 20 gA!soov 5 LS73 22/LS253 4038 26 161
00, $$p s SV': 100 42p ' | Range. 2v7 to 39v | BD140 39 | 2N3903/4 LM3914 216 | XR2206 299 | 4072 20 / LS74 24|LS257 46 |40 16162
£ g 400mW Tp each, BF115 32 | 2N3905/8 LM3915 218 | XR2207 370 | 4073 20 | 12A/400V 90 1'S75 25/US258 4041  58/163
Pol slyvenc capacltors: 10PF to | Range 3V3 to 33v, | BFIS4/8 20 | 2N4061/2 LM3916 218 | XR2211  §70 | 4075 20 ;ﬁA/goov 'i: ILs76 20(L.S259 82 42 36165
e e vl | SR i Mm  n\Mche Bigmme oalm e|mew whES Diat B g
Minjature  type _ trimmors: _ 2-6PF LEDS 125" -2~ XR2240 245 Triac LS85 70
; BF194/95 18 | 2N5135/6 MC1304 258 4078 22| LS279 8548 S0/970
2AOPF, 185, 10:88PF Ho. 2:25PF 300- |l Red 00000 | BEISSIer 1. | SNENDO T MC13to 145 | SRS 805 | gy 35 A 30 Jolis2ss 92/50  y5173
Transformers: 606, | Dato Efch G'Tf" 10120 | BrooaB 24 | 40673 MCI4S 148 | 7400 ggg | 4082 21 | QAROCY 34 'S5 35|LS293 42[s1 95174
oy | emiinus Yelow Yol | SHUS % | ewice (NSl | Pt tm i @/ ivemv A0SR RiGMGR W
VEROBOARDSO.1~ | FERRIC CHLORIDE BEstare 34 | 109 || MY It ZNede 132 | SO0 T | SAjscov  7a [LStos 303040 54 18T
shvgge (g Fion | VB Bag Adhacicya ity BFR3g/es 30 | 141 13 MC3103 118 | Zyeocr 29 4098 36 | BN 3 Sigs WLS36s 35[0 23179
8 B S WUTWMRCUNS gl B L fuews w RN B g g Lo SR AR b
331 s3p = re ole- uble- BEXBS/6 26 | [, . 3 208 | 2= soardooy Yealisezz 4 |
335" ,59 79 Glass sided sided BFX87/8 28 | [\ y407  ggp | NES4S 20 fuos 4503 S0 16A/600v 195 L5123 ==IL :;: 35 ;0 23/190
33477 325p  29p | 88 e e BEYSOISY 22 | Chaon1 95 | meoer 8% 4000 14 40T 22 | 16asm00v 199 [LS125 30 pales 0189
PRI 6"12"  145p 1990 FYS2 22 NES5S 18! | 200t * 34 4508 260 | PAINOOY 199 L S126 30ILS374 75|76 30192
Pat of 100 gms  50p | VERO WIRING PEN and Spool | BU205/8 130 A aainesss s |U00 14 v LS132 42|L3377 89 80 48)193
Spot Face Cutter 118p | 310p Spare Wire (Spool) 75p; | MJ2955 90 [ CA33 185 | NESE4 M8 | 4006 65 4592 75 | Bridge L5136 28 S300 60,83 50/198
Pin Insertion Tool 1620 | Combs 8p _ MJE29SS 35 | Gl oma 190 | NESSD ::g 4007 18 4514 190 | Rectifiers '[ ::-;'g 3L3393 solss  s0l197
Polentiometers: carbon track | IC SOCKETS JEI0SS 8% 1 Cads 350 | NEses  }35 [4008 60 4515 495 | JAISOV 18 |2y JslLS670155(86  26/193
0:25W log & linear values. MPF102 = 45 | CA3e 8 409 32 4516 7s | JA/100V 18 89 96159
4700 1K & 22K L Low | Wire MPF103/4 35 NEST0 420 | 4010 36 1A/400v 28 LS151 38 i
& 2:2K Lin only single Prox. | Wrap | MPFios/6 35 | CA30S 189 | Neerr 430 | 401 4518 20 32 LS153 38|yTiL7400 (90 28l229
e 260 | §pin | 24 MPSAcS/e 22 | CA0S 210 | piscn Cgg | 4011 13 519 2 ;:;m" 32 Ls1se 7aloo 99 [92 30259
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E.E. PROJECT KITS

Make us your No. 1 SUPPLIER

OF KITS and COMPONENTS for E.E. Projects. We supply

carefully aslected sets of parts to enable you to construct E.E. projects. Kits include ALL
THE ELECTRONICS AND HARDWARE NEEDED. Printed circuit boards (fully etched,
drilled and roller tinned) or Veroboard are, of course, included as specified in the original
article, we even include nuts, screws and I.C. sockets. PRICES INCLUDE CASES uniess
Otherwise siated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED.
If you do not have the lssue of E.E. which includes the project—you will need to order

the instruction reprint at an extra 45p each.

Reprints available separately 45p each + p. & p. 40p.

CAMERA OR FLASH GUN TRIGGER
Mar 82. £11:60 less tripod bushes.
POCKET TIMER Mar 82, £3-47.
GUITAR TUNER Mar 82, £14-65.

CAR OVERHEATING ALARM. Feb. 82.

£8-99.
CINE INTERVAL TIMBER 4+ FRAME
COUNTER. Feb. 82. fess remote option

£17-81,
STABILISED
SUPPLY. Jan.B2. £22:98
MINIEGG TIMER. Jan. 82. £3-69
SIREN MODULE. Jan. 82. less speaker.

$-21.
FODEL TRAIN CHUFFER. Jan. B2,
R

SQUARE SIX. Dec. 81. £4-40.

GUITAR ADAPTOR. Dec. 81. £3-82.
REACTION METER. Dec. 81. £16-41.

:LK%TRONIC IGNITION. Nov. 381,
24 33.

POWER

SIMPLE INFRA RED REMOTE CON-
TROL. Nov. 81. £18-99.

PRESSURE MAT TRIGGER ALARM.
Nov. 81. £5-86 less mats.
EXPERIMENTER CRYSTAL
Nov. 81, Less aerlal. £5-80.
Headphones. £2-98 extra.
CAPACITANCE METER. Oct.81.£21 98,
SUSTAIN UNIT. Oct. 81. £11:93
‘POPULAR DESIGNS'. Oct, 81.

TAPE NOISE LIMITOR. £4-28.
HEADS AND TAILS GAME. £2:3%.
CONTINUITY TESTER. £3-70.
PHOTO FLASH SLAVE. £3-24.
FUZZ BOX. £6-82.

OPTO ALARM. £6-34,

SOIL MOISTURE UNIT. £543.

ICE ALARM. £7-38.

MODEL RAILWAY SPEED CON-
TROLLER. Sept. 81. £13-46.

0-12V POWER SUPPLY. Sept. 81. £16 84
CMOS CAR SECURITY ALARM.
Sept. 8. £8-49.

CMOS DIE. Sept. 81. £7-47.

LED SANDGLASS. Aug. 81. £7-98.
CMOS METRONOME. Aug. 81. £7-70.
COMBINATION LOCK. July 81. Less
case. £18-30,

BURGLAR ALARM SYSTEM. June 81
less bell, loop & Mic's. £38-30.

TAPE AUTO START. June 81. £11-96.
LIGHTS REMINDER AND IGNITION
LOCATOR E.E. May 81. £5-29,

SOIL MOISTURE INDICATOR E.E.
May 81. £3-83.

GUITAR HEADPHONE AMPLIFIER
E.E. May 81. £3-96.

PHONE BELL REPEATER/BABY
ALARM E.E. May 81. £5-29.
INTERCOM. April 81, £20-76.

SIMPLE TRANSISTOR & DIODE
TESTERS. Mar. 81. Ohmeter version
£1-89. Led version £2-56.

MINI SIREN. Mar. 81. £7-52,

LED DICE. Mar. 81. £7-89.

LED FLASHER. Mar. 81. £4-01.
MODULATED TONE DOORBELL.
Mar, 81. £6-21.

BENCH POWER SUPPLY. Mar. 81.
£49 98,

SET.

THREE CHANNEL STEREQ MIXER.
Feb. 81, £17-47.

SIGNAL TRACER. reb. 81. £7-84 fess
probe.

to size.

All top qualily components as specified by Everyday Electronics. Our kit comes
complete with FREE COMPONENT IDENTIFICATION SHEET. Follow this educa-
tional series and learn about electronics—Start Today.

LIST 1 and LIST 2 together £24-58. LIST 3 £5.98.
% % SPECIAL OFFER % % %
LISTS 1, 2 and 3 all bought together £28-95,
WOODEN CASE KIT also available £11-98—wood formica, glue, screws efc. Cut

12 part seiles, reprints available of previously published parts. 45p each.

LISTS 1,2, AND 3 ALL AVAILABLE NOW.
ALSO WOODEN CASE KIT.

Ni-Cd BATTERY CHARGER. Feb. 81.
£12-72.

ULTRASONIC INTRUDER DETEC-
TOR. Jan. 81 less case. £49:98.

2 NOTE DOOR CHIME. Dec. 80. £9-8S.
LIVE WIRE GAME. Dec. 80. £10-94.
GUITAR PRACTICE AMPLIFIER,
Nov. 80. £11-99 less case. Standard case
£3-88. High quality cage £8-33.

3(:[;'40 TO LIGHT. Nov. 80. 8 channel.
£19-93.

TRANSISTOR TESTER. Nov. 80
£10-87 inc. test leads.

AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 30. £12-26.

BICYCLE ALARM. Oct. 80. £9-08 less
mounting brackets.

IRON HEAT CONTROL. Oct. 80. £5-48.
TTL LOGIC PROBE. Sept. 80. £4-88.
SIGNAL TRACER. June 80. £3-98
ZENER DIODE TESTER. June 80. £4-23.
4 STATION RADIO. May 80. £15 33 less

case.
LIGHTS WARNING SYSTEM. May 80.
£4-

4-38,
BATTERY VOLTAGE MONITOR. May
80. £4-8).
CABLE & PIPE LOCATOR. Mar. 80.
£3:88 [ess coil former.
KITCHEN TIMER. Mar. 80. £13-70.
STEREO HEADPHONE AMPLIFIER.
Mar. 80. £18-97.
MICRO MUSIC BOX. Feb. 80. £18-20.
Grey Case £3-99 extra.
SIMPLE SHORT WAVE RECEIVER.
Feb. 80. £24-17. Headphones £2:98.
SLIDE/TAPE SYNCHRONISER. Feb.
80. £11-50.
MORSE PRACTICE OSCILLATOR.
Feb, 80. £4-32,
SPRING LINE REVERB. UNIT. Jan. 80.
£24-17,
UNIBOARD BURGLAR ALARM. Dec.
79. £S 4.
BABY ALARM. Nov. 79. £8°98.
CHASER LIGHTS. Sept. 79. £21-97.
SIMPLE TRANSISTOR TESTER.
Sept. 79. £6-838.
DARKROOM TIMER. July 79. £2:71.
ELECTRONIC CANARY.June79.£3:48.
ONE TRANSISTOR RADIO. Mar. 79
less case £7-62.
MICROCHIME DOORBELL. Feb. 79.
£14-82.
THYRISTOR TESTER. Fob. 79. £3-S4.
HEADPHONE ENHANCER. Jan. 79.
£2-38.
FUSE CHECKER. Oct. 78. £2-18.
SOUND TO LIGHT. Sept. 78. £7-67.
CAR BATTERY STATE INDICATOR.
Sept. 78. Less case. £1-96.
R.F. SIGNAL GENERATOR. Sept. 78.
£24-98,
IN SITU TRANSISTOR TESTER.
June 78. £6-33.
WEIRD SOUND EFFECTS GENERA.
TOR. Mar. 78. £5-28.
:UDIO VISUAL METRONOME. Jan. 78
5-63.
ELECTRONIC TOUCH SWITCH. Jan.
78. £2:56 less case.
RAPID DIODE CHECK. Jan. 78. £2-87.
PHONE/DOORBELL REPEATER. July
7.

. £8-98.
ELECTRONIC DICE. Mar. 77. £5:31.

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS & KITS.
All products are stock lines and are new & full specification. We pive personal service &
quality products to all our customers—HAVE YOU TRIED US 7

1.C.s

TRANSISTORS RESISTORS
CAPACITORS

TOOLS CASES
LU

HARDWARE

MAGENTA

SOLDERING/TOOLS/+

ANTEX X5 SOLDERING IRON 25W
£5-48.

SOLDERING IRON STAND £2 40.
SPARE BITS. Small standard, large,
88p each. For X54 X25.

SOLDER. Hand, size 99p

HOW TO SOLDER LEAFLET 12p
DESOLDER BRAID 83p

HEAT SINK TWEEZERS 29
DESOLDER PUMP £6-48

SOLDER CARTON £1-34

LOW COST CUTTERS £1-89

k?z COST LONG NOSE PLIERS

WIRE STRIPPERS & CUTTERS £2-89
VERO SPOT FACE CUTTER £1-49.
PIN INSERTION TOOL. £1-98,
VEROPINS. (pk of 100) 0-1~ 52p.
MULTIMETER TYPE 1 (1,000 opv).
£8-88.

MULTIMETER TYPE 2. 20,000 opv with
transistor tester. Very good. £14 78.
CROCODILE CLIP TEST LEAD SET.
10 teads with 20 clips. 99p.

RESISTOR COLOUR CODE CALCU-
LATOR. 21p.

CONNECTING WIRE PACK. (5
Syd coils). 8Sp.

CAST {RON VICE (Small). £2-93.
SCREWDRIVER SET. £1 98,
POCKET TOOL SET. £3-98.
ILLUMINATED MAGNIFIERS.

Small 2" dia (5 x mag) £1-14.

Large 3” dia (4 x mag). £2:40.
DENTISTS INSPECTION MIRROR.
£2:88.

JEWELLERS EYEGLASS. £1:50.
HAND MAGNIFIER )" £2:29,
HELPING HANDS JIG. £5-30.
EUROBREADBOARD. £8-20.
VEROBLOC. £4 20.

S. DEC. £3-98.

BIMBOARD 1. £8-98.

MIN. SPEAKERS. 8 ohm 87p, 64 ohm,

89p.

PCB ETCHING KIT. £4:98.

PLASTIC TWEEZERS. ¢9p.
LETTERS/NUMBERS TRANSFERS.
£2-48.

SCREWS/NUTS'WASHERS —40peach.
M2 pack £1-80. MJ £1:78. M4 £1-84.
SOLDER TAGS. M3 33p/50. M4 54p/50.
STICK ON FEET 23p/4.

BOOKS (INCLUDES NEW TITLES)

SEMICONDUCTOR DATA BOOK. Newnes. .. .. £5:90
MICROPROCESSORS FOR HOBBYISTS. R. Coles £168
PRACTICAL ELECTRONIC PROJECT BUILDING. Alnsiie & Colwell £33
CONSTRUCTOR'S PROJECT BOOKS
ELECTRONIC GAME PROJECTS. Rayer £3-3%
ELECTRONIC PROJECTS FOR HOME SECURITY. Bishop £3-35
ELECTRONIC PROJECTS IN AUDIQ. Penfoid £338
ELECTRONIC PROJECTS IN MUSIC. Flind —— £3-35
ELECTRONIC PROJECTS IN PHOTOGRAPHY. Penfold £335
ELECTRONIC PROJECTS IN THE CAR. George .............................. £3-38
PROJECTS IN AMATEUR RADIO & SHORT WAVE LISTENING. Rayer... £3 3%
PROJECTS IN RADIO AND ELECTRONICS. Sinclair.... £335
ELECTRONIC PROJECTS IN HOBBIES. Rayer £33
ELECTRONIC PROJECTS IN THE HOME. Bishop £335
ELECTRONIC PROJECTS IN THE WORKSHOP. Penfold £335
ELECTRONIC TEST EQUIPMENT PROJECTS. Alnsiie £33
MORE ELECTRONIC PROJECTS IN THE HOME. Fiind £3-38
110 ELECTRONIC ALARM PROJECTS FOR THE HOME CONSTRUCTOR
Marston . - £8:38
MODEL RAILWAY PROJECTS. Penfold . £195

SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS. Penfold £1:30
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. Penfold £1:50

ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Berry £1:38
1C585 PROJECTS. Parr . £1%
BASIC ELECTRONICS. A super book covering theory and practice. £7 93
RADIO CONTROL FOR BEGINNERS. Rayer " £1°75
INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE. 320 pages
Michaels............ e £2-95
ELECTRONIC PROJECTS FOR CARS AND BOATS. Penfold £1:95
SECOND BOOK OF CMOS IC PROJECTS. Penfold £1-50
50 SIMPLE L.E.D. CIRCUITS: Book 2 £1:35
ELECTRONIC MUSIC PROJECTS. Penfold £1:75
ELECTRONIC HOUSEHOLD PROJECTS. Penfold £1:78
ELECTRONIC GAMES. Penfold £1:7%
PROJECTS IN OPTOQ ELECTRONICS. Penfold. £1-2%
52 PROJECTS USING IC 741. Redmer £1:25
ELECTRONIC TIMER PROJECTS. Rayer £1:95
POWER SUPPLY PROJECTS. Penfold £1-78
REMOTE CONTROL PROJECTS. Bishop £1-95
POPULAR ELECTRONIC CIRCUITS: Book 2 £2-35

MAGENTA ELECTRONICS LTD.

EX39, 135 HUNTER ST. BURTON-ON-TRENT, STAFFS.,
DE14 2ST. 0283 65435. MON.-FRI. 9-5. MAIL ORDER ONLY.
ADD 45p P. & P. TO ALL ORDERS. Normal despatch by return of post.
ALL PRICES INCLUDE 13% V.A.T. OFFICIAL ORDERS WELCOME.
IRISH REPUBLIC & B.F.P.0. EUROPE:
Deduct 10% from prices shown Payment.
must be in Sterling,

ACCESS and BARCLAYCARD (VISA)
gRDERS ACCEPTED BY PHONE OR

ST.
SAE ALL ENQUIRES.

APRIL 82 E.E.
PROJECTS

2k RAM RACK Apr 82 less case
£12-89

V.C.0. SOUND EFFECTS UNIT
Apr 82 £10-81

MAGNETIC LOCK Apr 82 £16:74

LIGHT ACTUATED SWITCH
Apr 82 £17-52

ADVENTURES WITH

ADVENTURES WITH
MICROELECTRONICS
Similar to ‘Electronics’ below.
Uses L.C.s. Inciudes dice, elec-
tronic organ, doorbell, reaction
timer, radio etc. Based on Bim-

board 1 bread board.

Adventures with Microelectronics

£2-55
less

Component pack £29-64

battery.

ELEGTRONICS

by Tom
Duncan

An easy to follow book suitable for all ages. Ideal for beginners.
No soldering, uses an S-Dec breadboard. Glves clear-instructions
with lots of pictures. 16 projects—including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack
includes an S-Dec breadboard and all the components for the

projects.

Adventures with Electronics £2-40. Component pack £17-98 less

battery.

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price listincluded with
orders or send sae (9 x 4)
CONTAINS LOTS MORE
KITS, PCBs &
COMPONENTS

1982 ELECTRONICS

lllustrations, product descriptions, circuits all ine
cluded. Up-to-date price list enciosed. All products
are stock lines for fast delivery.

Send 70p in stamps or add 70p to order.

CATALOGUE

MORE E.E. KITS PLUS H.E. and E.T.}. PRO-
JECT KITS IN THE PRICE LIST.

Everyday Electronics, May 1982
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TOTAL ENERGY DISCHARGE electronic

ignition gives all the well known advaniages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE Immune to contact bounce and
similar effects which can cause loss of power and roughness.

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

higher output voltage under all

no loss of ignition performance

full spark power even with low

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine's
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter ‘spikes’ on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit

combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

IN K IT FOR M it provides a top performance

electronic ignition system at less than half the price of competing ready-
built systems. The kit includes everything needed, even a length of soider
and a tiny tube of heatsink compound. Detailed easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a smalt
soldering iron and a few basic tools.

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL JUNE ‘81 ISSUE
and EVERYDAY ELECTRONICS DECEMBER ‘81 ISSUE
FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volt, with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some older current impulse types (Smiths pre "74) require an adaptor
PRICE £2.95

STANDARD CAR KIT £14.85
ASSEMBLED AND TESTED £24.95 | 5 ys £1

U.K. P&P.

TWIN OUTPUT KIT £22.94

For MOTOR CYCLES and CARS with twin ignition systems

ASSEMBLED AND TESTED £34.70

Goods normally despatched within 7 days
Magnus Road, Wilnecote
Tamworth. B77 5BY
Phone 0827-281000

EN

354

Prices include V.A.T.

ELECTRONIZE DESIGN Dept.C

DIMENSIONS: Length 125¢cm
Width 8.9cm
Height 43 cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. It is only necessary
to consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, to realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires

a high power spark.

The traditional capacitive discharge system has this high power spark

but, due to it’s very short spark duration and consequential low spark
energy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it’s low power
but very long duration spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 2000yS at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with
lower power ‘long burn’ inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 volt energy source — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 voits.

PRECISION SPARK TIMING CIRCUIT This circuit removes all
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

TOTAL  OROINARY
ENERGY CAPACITIVE
OISCHARGE OISCHARGE
SPARK POWER (PEAK) 140w 0w

SPARK ENERGY 36 mJ 10mJ
(STORED ENERGY) 135 mJ 65 mJ

SPARK DURATION 500 pS 160 pS
OUTPUT VOLTAGE (LOAD 50pF

EQUIVALENT TO CLEAN PLUGS) 38 KV 26 KV
OUTPUT VOLTAGE (LOAD S0pF + 500 KN

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV

VOLTAGE RISE TIME TO 20 KV
(Load 50pF) 25pS 30 'AS

TOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.
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to move up into higher paid
more secure jobs in the field of
electronics—now it can be your turn.
Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so
essential to success.

| Personal Tuition and Guaranteed Success I

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and
pace that suits you best and 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 I

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

City & Guilds/ICS Basic Electronics
Telecommunications Technicians
Radio Amateurs

Electrical Installation Work

I Certificate Courses |

Colour T.V. Servicing

CCTV Engineering

Electronic Engineering & Maintenance

Computer Engineering & 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 avallable including GCE.

Post this coupon today or ‘phone
for free ICS careers guide in

Electronics I

To ICS, Dept 268U intertext House,

lﬂ London SW8 4UJ or
telephone 01-622 9911 (all hours)

Everyday Electronics, May 1982

THE BIGGEST NAME IN

BRITISH
BREADBOARDS

B

—"

All BOSS Breadboards directly accept .37, 47, .5” & .6”
pitch DIL IC’s and have numbered and lettered rows and
columns allowing exact location indexing.

A. EuroBreadBoard. 500 contacts, ideal for
schools and training establishments.

B. EuroSolderBoard. Exact printed circuit
board copy of ‘A’ enabling progression to
permanent and rugged assembly.

C. BIMBOARD 1. 550 contacts plus com-
ponent support bracket. BIMBOARD’s 2, 3
and 4 also available providing 1100, 1650
and 2200 contacts respectively.

D. BIMBUSTRIP. 2 additional power lines, slot
onto any ‘C’, ‘G’ or BIMBOARD DESIGNER.

E. PC BIMBOARD. Exact printed circuit board
copy of ‘C’ plus ‘D’ enabling permanent pcb
circuits to be generated.

F. Layout Pad. Exact paper copy of ‘E’ for
planning or recording layouts.

G. MPUroBreadBoards. 1422 contacts including
power bus strips on all sides. Specifically for
MPU circuits it is standard 160 x 100mm
Eurocard size.

Adventures with Microelectronics. A begin-
ners book based on BIMBOARD 1. Covers
simple circuits, built step by step and
includes component lists and sources.
Note: All BIMBOARD’s 1, 2, 3 and 4, BIMBUSTRIP and
MPUroBreadBoards slot onto each other thereby providing
larger circuit development working areas.
JUST RELEASED
BIMBOARD DESIGNERS.
Incorporate 2 BIMBOARDS (4
to special order) plus integral
fixed SV and adjustable +5V to
+15V power supplies.

BOSS

INDUSTRIAL MOULDINGS LIMITED

James Carter Rd, Mildenhall, Suffolk, [P28 7DE
Tel: Mildenhall (0638) 716101 Telex 818758
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I-PAK BARGAINS

‘IRRESISTABLE
RESISTOR BARGAINS"
P e (4 Dexngben Prics
Sx10 400  Mized “All Type” Resistors  £1
Sl 400  Preformed %-% watt Carbon
Resistors fi
12 200 % watt Carbon Resistors £l
s 200 %watt Carbon Resistors  £1
S114 150 % watt Resistors 22 ohm-
2m2 Mined 1
1 and 2 watt Ressstors 22
ohm-2m2 Mixed 1]

SI15 100

""CAPABLE

CAPALITORPAKS"

Descripben

Capacitors Mized Types
Ceramic Capacitors Miniature
Mixed

Mued Ceramucs | pf- Sép!
Mized Ceramacs 68pf- 0.5m
Assorted Potyester/Polystyrene
Capacitors

Muxedt C280 type capacitors
metal foil

AUDIOPLUGS, SOCKETS
AND ACCESSORIES

2 5 oreces of Audio Plugs. Sockets and Connectors

10 1nclude DIN 180°-240°, Inline 3-6 Pin
Speakers. Phono_ Jach, Stereo and Mono, etc. efc Valued
at well over £3 normal. Order No SX25. Our Price £1.50
per pak. Guaranteed 10 save you money

SX26 3 Prs. of 6 pin 240° DIN Plugs and Chasws
Sochets

$X27 ] 1 Right Angle Stereo Jack Plug 6.3mm pius
matching metal chassss mounting sochet

BARGAINS

20 small 125 Red LED's

10 Rectangular Green LED's 2

30 Assorted Zener Diodes

250mw-2 watt mined voitages

all coded. New

4 Blach Instrument

Knobs—winged with posnter %°
Standard screw. Fit size 291

20mm S0
20 Assorted Shider Knobs

Paks SX12-15 contarn a range ot Carbon Film Ressstors i v
of assorted values tiom 22 ohms 10 2.2 meq Save pLv
pounds on these resistor paks and have a full range to

Cover your proects. sS4
“Quantities approximate. count by weight.

Black/Chrome, et £l
12 Meons and Filament Lamps. Low
voltage and MeIMs — various !wts

and colours — some panel mounting €1

£1FREE rix

Get a1 FREE PACK Orders over £10 excluding VAT
Choose '€} Pacy ree (or 2 50p) add it to your order and
save even more Money

Thin otter anly apphes to thes advertrsement

Electrolyhcs, all sorts
Quality Electrotytics
$0-1000mi

Tantalum Beads. mied
*Quantities appronimate, count by weight

SX28 4 Phono plugs and 2 dual phong connectors
$X29 1 12 5mm Plug to 3 Smm Sacket adaptor
SX30 1 2 3 5mm Plug to 2.5mm Socket adaplor
SX31 § 5 3 5mm Plug 1o Phono Socket adaptor

TRIACS — PLASTIC

4 AMP — 400v — T0202 — TAG 136G
10FF 10 OFF

L d £1.75
8 AMP 400v — T0220 — TAG 425
[ £5.78 £27.50 £50.00

23055 The best known Power Transistors 4n the
World — 2M3055 NPN 115w.
Our BI-PAK Special Otfer Price:
50 ot 100 ot
£16.00 2 1 ]

$3317 COMPLINENTARY PAP POWER
TRANSISTORS. 10 2N3055 / I
Equivaient MJ2955 ~ 80312 - TO3 /
SPECIAL PRICE£0.70 sach /(..
101 £6.50 /3

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year A host of Electronic
components including potentiometers — rolary and slider, presets — horizontal and vertical
Resistors ot mixed values Z2ohms to M2 — 1/810 2 Watt A comprehensive range of
capacitors inCluding electrolytic and polyester types plus disc ceramics efcelera
Audio plugs and sockets of vanous types pius switches. fuses. heaisinks, wite, nuts bolfs
gromets, cable clips and tyes. anobs and P C Board Then add fo that 100 Semiconductors
10 nclyde transistors, diodes. SCR's opto's, all of which are current everyday usable devices
Inall a Fantastic Parcel No rubbish alt dentitiable and vatued in current catalogues at well
over £2500 Our Fight Against Infiation  Prce
Beal the Budget
Down with Deovess%en JUST £6.50.
[o]

ino $X85

Seastaction o: your mor.ey back has
always been BI-PAK's GUARANTEE and it still s
All these Sale items are 1n stock; in Quan‘ity and
we will despatch the same day as your
order IS received

Silicon NPN‘L’ TypeTransitors

T0-92 Piastic centre collector

Like BC182L — 183L — 1841 e

SLIDER POTENTIOMETERS AL perfect devices — NO duds Min SO VCBO 45 VCEQ 30 1C200mA Hfe 100-400 |<
Plastic 40mm Travel Mono 50 for £1.00 — worth double ORDER NO SX76 ALL perfect devices — uncode¢ ORDER AS SX183L

SX835 2 470 ohms Lin SX67 S x 470 Lin | 50 off 100 of 500 of 1000 off
Sicon General Purpose NPN Transitors T0-18 Case ol ol ol ol
Se55iZtn  SI6955 100kt £l ©1.50 £2.50 £10.00 £17.00

Lock fit leads — coced CV7644 Similar to 8C147
t1 B ale EER5. 1 ek BC107- 7789 ALL NEW YCE 70v IC500mA —

PNP SILICON TRANSISTORS:
Similar ZTX500 — ZTX214 — E-Line

1 Amp SILICON RECTIFIERS
Glass Type similar INADOD SERIES INSO01T-INAOCA
50 — S00v — uncod.d — you sefect for VLTS

MORE BARGAINS!

SXS1 60 metres PYC covered Hook-up
wite single and stranded. Mized
colours £l

SIS8 25 Assorted TTL Gates 7400
Serses. 74017460 f1
#) Assorted thp Flops and MS|

STILL MOREI!

L
20 Assorted Shaer NI 2t 50p por pach. Hie 75-250 SOoff 100 offt 500 of 1000 off
Potentiometers 3] SX71 S0 BCJ08 “Fallouts” Manutacturers out of PRICE_£2.00 £3.80 £17.50 E30.00§
B gl [ gt L Sion Geneal Putpase PP Tamsors 10-5 Cae VCED 40 VCBO 35 ic 300mA Hie 50-400
. Dual, 2 A mixed bundie of Copper clad Board. Fibre "

40 Assorted Pre-Sets Hor/Vert glass and paper Single and double sided A ;‘;’%" :;C“’;Owﬂ’cdmc"m7 gt :Nsomm ':m Brand New — Uncoded — Pefect Devices
lescum S . Hntasletaely t SOof 1000  S00of 1000 of 500 1000ff 500 off 1000 off

witches — glass type SI78 Ganuine MULLARD 0C71 Germanium PNP PRICE £2.00 €3.50 €£15.00 €£25.00
3 Wicro Switches — with lever f1 Transistors. Brang New 10 for £l I 9682 3:393)9 Order as ZTXPNP
mMw39s NI-CAD CHARGER

Universal Na-Cad battery charger All plastic
case with itt yp id Charge/Test switch LEO

BI-PAK’S OPTO BARGAIN
OF THE YEARI

Yalued at over £10—Normal Retaii—we offer you a pack of 25 Opto
devices to mnclude LED's Large and Smail in Red. Green, Yetiow ang f 'Y .. you atways need

Clear 7 Segment Dispiays both Common Cathode and Common Anode « but have never gof “until now

PLUS bubbie type drsplays—ike DL-33. Photo Transistors—samilar to This helpful unt with Rod mounted
OCP71 Photo Detectors—iike MEL11-12. Tis whoie pack of 25 horizontally on Heavy Base. Crocoaile clips

devices will cost you just ' aftached 1o rod ends Six ball & socket joints

give infrrute vaniation and posttions through
360° aiso available attached to Rog 3 2" diam
AND we guarantee your money bach if you are not
completely satisfied. FULL data etc included

magniher giving 2 5 x magmitication Helping
Order No. 8X87.

{ o The Third and
." FourthHand...

i indicators at each of the five charging points

Charges Power

PP3 (9V) 220-240V AC
U12(1 5V peniite) Dims

U1 (15v-C) 210 x 100 x 50mm
U2¢1 5v-D") £6.95

POWER SUPPLY 0URPRICE £3.25
Power supply tits directly into 13 amp socket
Fused for satety Polanty reversing socke!

hand unit available with or without magniher
Our Price with magmifier as llustrated ORDER < Voltage switch Lead with multi plug

NO T402 £5.50 Input — 240V AC 50HZ Output -3.45 6
Without magmifier ORDER NO T400 £4.75 759812VDC Ratng —300ma  MwBS

8 Bit MICROPROCESSOR
National INSBO80AN 40 Pin OiL N Channet Silicon
GATE MOS TECHNOLOGY As used in Nationals
NBOBO Micro Computer Famity
Instruction Cycle Time 2 uS
Supplied with tunctional
Block Diagram Hn’
BRAND NEW iU
NOT seconds or rectams 11 l
100%% pertect ORDER NO Sx8080

Normal Sell price £4 50 each on y

Our BI-PAK Special Price £2-00

SO HURRY — LIMITED STOCKS

BI-PAK's COMPLETELY NEW CATALOGUE
Compietely re-designed Fu of the type of components you require, plus some
very interesting ones you will soon be using and of coursa. the largest range of
semiconductors for the Amateur and Protessional you could hope 1o find

8 watt (RMS8) Audio Amp

High Quahity audio amplrher Module ideal for use in

tecord playess, tape recoidess stereo amps and

cassette players, etlc Full data and back-up diagrams

with each module

Specihication

@ Power Qutput § watts RMS @ Load Impedance 816

ohms ® Frequency response S0H: to 25 KHz—3db @

Sensitmty 70 mw tor full output @ Input Impedance

S0k ohms @ Size 85 1 64 x 30mm @ Total Harmonic

distorbion less than-5% BI-PAR'S COMPLETELY NEW CATALOGUE 1s now available 1o you. You will be

BI-PAN'S give away price amazed how much you can save when you shop for Electronic Components with

i - 2 Bi-Pak Catalogue Have one by you all the ime—it pays to buy BI-PAR
£2.25 pre

To receive your copy send 75}) plus 25p pdop

There are no wasted pages of useless intormation so often included in
Catalogues published nowadays Just solid facts 1& price. description and
indidual features ol what we have available But remember. Bi-Pak's pohicy
has always been 10 sell quality components at competitive prices and THAT
wE STILL DO.

Socket fo fit SX8080 Ofter price

+You Could not Build one ORDER NO 1609 30p

for thrs pece

Send your orders to Dept EE SEI-PAR PD BOX 6 WARE HERTS
SHOP AT 3 BALDOCK ST WARE HERTS
. TERMS. CASH WITH ORDER. SAME DAY DESPATCH, ACCESS
BARCLAYCARD ALSO ACCEPTED TEL. (0920) 3182. GIRO 388 7006
ADD 15% VAT AND 75 PER ORDER POSTAGE ANO PACKING
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Use your credit card Ring us on Ware 3182 NOW and
et your order even taster Goods normally sent 2nd
Class Mad

Remembet you must add VAT a1 15°: to yout order
Towl. Postage add 50p per Total orde:




—___ SPECIAL OFFER =™

To readers of Everyday Electronics

To the first 50 applicants

A CASIO MA -1 SYMPHONIC ALARM CLOCK
WORTH £11-95

when you purchase this W-200

CASIO W-200 watch

Alarm & Stopwatch 100m Water Resist-
ant (RRP £19-95)

ONLY £17-95

PLUS FREE

CASIO MA-1

Battery powered Symphonic Alarm
(Mozart No. 40) with snooze and
illumination.

The W-200 has a lightweight black resin case and strap and is ideal for out-
door activities and your summer holidays. The watch is 100 metre water
resistant and is suitable for most water sports. It is comfortable and safe for
beach wear. The 12 hour stopwatch has many sporting applications and the
daily alarm and hourly chime functions are most useful.

The MA-1 has a 12 month battery life and is ideal for the home, or as a
travel alarm clock. It is particularly useful in caravans and boats. A buzzer
can be selected instead of the melody and there are also snooze and hourly
chime functions. Dimensions: 13 x 40 x 3 inches.

Instead of the MA-1 you may have cither the MG-880 Digital Invader Game
Calculator (worth £10-95), or the MG-885 Game/Calculator (worth £10-95).

We will notify you immediately if you are unlucky. The price of £17-95
includes a free gift and VAT, post and packing. Delivery by return, Send
chcqucs, Posta! Orders, or phone your credit card number to:

Depl EE.

8 Burleigh Street, Cambrideg CB! IDG.
1‘ PUS Telephonr 0223 312866 _J
U

romics, March 1982

JOIN UP WITH LITESOLD

Litesold’s new °L’ Series soldering iron — now at a bargain price
Outstanding performance. Lightweight. Easy to maintain. s
Elements are enclosed in Stainless Stee! shafts,
insulated with mica and ceramic. Non-seize
interchangeable bits. choose from
‘copper’ or ‘long life’. A very special
tool at a very special ‘direct’ price.
dJust £5.58 for fron fitted with 3.2mm
copper bit. Just £2.40 for 3 spare
copper bits (1.6:2.4:4.7).

A mere £4.38 for
professional spring
stand! Or buy the
lot for £11.12!

and save 10% .

All prices inc. VAT P.&P.
Please allow 14 days delivery
Write today. Send Cheque/P.0. to Litesold. 97-99 Gloucester Road. Croydon CRO 2DN
or phone 01-689 0574 for Barclaycard/Access sales

VDALY
LIGHT SOLDERING
DEVELOPMENTS LTD

The ONE catalogue
you MUST
have!

@ About 2,000 items clearly listed.
@ Profusely illustrated throughout.

@ Large A-4 size pages.

@ Bargain list, order form and 2
coupons each worth 25p if used
as directed, all supplied free.

Price £1, plus 50p for post, packing
and insurance.

Send cheque or P.O. for £1-50.
HOME RADIO Components Ltd

Dept. EE P.O. Box 92, 215 London Road,
Mitcham, Surrey. 01-543 5459
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR
<X LESS THAN £20 =

SUITABLE FOR
BEGINNERS

SUPERKIT
NO SOLDERING!

——— = T e =

Learn the wonders of digital
electronics and see how quickly
Digital Eiectronic Kit you are designing your own
suitabde for beginners circuits. The kit contains:
seven LS TTL integrated circuits,
breadhoard, LEDs, and all the
DIL switches, resistors, capacitors, and other components to
build interesting digital circuits; plus a very clear and
thoroughly tested instruction manual (also available sepa-
rately}). All this comes in a pocket size plastic wallet for
only £19-90p inc VAT and p&p. This course is for true
beginners:
needs no soldering iron.
asks plenty of questions, but never leaves you stuck and
helpless.
- teaches you about fault-finding, improvisation, and
subsystem checking.
- the only extra you need is a 4}V battery (Ever Ready
1289, or similar), or a stabilised 5V power supply.
Using the same breadboard you may construct literally
millions of different circuits.
This course teaches boolean logic, gating, R-S and J-K
flipflops, shift registers, ripple counters, and half-adders.
Look out for our supplementary kits which will demonstrate
advanced arithmetic circuits, opto-electronics, 7-segment
displays etc

It is supported by our theory course

DIGITAL COMPUTER LOGIC AND ELECTRONICS £8.50 £6.00
for beginners, and our latest, more advanced text,

DIGITAL DESIGN £7.00

FL )

Please send for full details (see coupon below).

GUARANTEE No risk to you. If you are not completely
satisfied, vour money will be refunded upon return of the
item 1n good condition within 28 days of receipt

CAMBRIDGE LEARNING LIMITED, UNIT 106 RIVERMILL SITE,

FREEPOST. ST IVES. CAMBS. PE17 4BR. ENGLAND.

TELEPHONE: ST I1VES (0480) 67446 VAT No 313026022
prices include worldwide postage (airmail 1s extra

please ask for prepayment invoice). Giro A/c No 2789159.

Please allow 28 days for delivery in UK J
- - - - - - - - - - - - - - - - - - - -
Please send me

AAAAA SUPERKIT(S) @ £19.90

..... Free details of your other self-instruction courses.

1 enclose a *cheque/PO payable to Cambridge Learning Lid
for €yissusis (*delete where applicable)

Please charge my

*Access / American Express / Barclaycard / Diners Club
Eurocard / Visa / Mastercharge / Trustcard

Expiry Date............ Credit Card No ........ R

SIGNATUTE . 4 cumreri b bic pidt s bt

Overseas customers (including Eire) should send a bank draft
in sterling drawn on a London bank, or quote credit card
number.

Cambridge Learning Limited, Unit 105 Rivermill Site, FREEPOST,
St lves, Huntingdon, Cambs, PE17 4BR, England. (Registered
in England No 1328762).

| |
' |
I I
I I
' |
' I
| I
I Telephone orders from card holders accepted on 0480 67446 l
' I
' |
' |
' |
' l
| |
|
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CLASSIFIED

The prepaid rate for classified notes should always be sent
advertisements is 28 penceper word registered post. Advertisements,
(minimum 12 words), box number together with remittance, should be
60p extra. Semi-display setting sent to the Classified Advertisement
£7-24 persingle column centimetre Department, Everyday Electronics
{minimum 2-5cm). All cheques, Room 2612, IPC Magazines Limited,
postal orders, etc., to be made pay- King's Reach Tower, Stamford St.,
able to Everyday Electronics and London SE1 9LS. (Telephone
crossed ‘‘Lloyds Bank Ltd."" Treasury  (1-261 5942).

When replying to Classified Advertise- Courses

ments please ensure:

SOUND ENGINEERS

(A) That you have clearly stated your If you’re following a career in Sound Engineering or interested in learning all aspects of recording

requirements. studios you should atte'nd one of our weekend studio courses. Topics covered include:
: A. The basics of studio construction, wiring and materials used.
(8) Th“. you have enclosed the right B. Types of microphone uses, techniques, and limitations.
remittance. C. Use of 27 16 track machine, lining up, remotes, etc.
(C) That your name and address is D. Use of 24 Channel Desk and all controls.
. . : E. Effect equipment, ADT, reverb, Echo, etc.
written in block capitals, and F. Ancilliary squipment.
(D) That your letter is correctly ad- G. Mixing and Editing.
dressed to the advertiser. There are a maximum number of 8 students on each course and every one is tutored to their
. . . . . own level of knowledge with regard to their needs and interest. The cost is £88 for the weekend
This will assist advertisers in processing including hotel accommodation overnight. Details: please phone 01-580 4720 or 01-636 5308
and dispatching orders with the mini- during office hours.

mum of delay.

Receivers and Components Veteran & Vintage
TURN YOUR SURPLUS capacitors, tran-
Software sistors etc., into cash. Contact Coles Hard-
ZX31 PROGRAMS. 70 program listings in- ing & Co. 103 South Brink, Wisbech, “SOUNDS VINTAGE"
cluding many games, utility, machine code Cambs. 0945 4188, Immediate settlement. The only magazine for all vintage sound
loader, home finance, maths, cheque book enthusiasts, packed with articles by top
etc, plus Hints 'N’ Tips, £4-95, Household 300 SMALL COMPONENTS, transistors, writers, covering gramophones, phono-
programs, put your 16K ZX81 to use. diodes. £1-70 71bs assorted components £4-25 graphs, 78s, wireless, news, history, re-
Listings for Diary, Year Planner, Bank 10lbs £5-75. Forty assorted 74 series ICs on views, etc
Account, Financial/Housekeeping Budget, panel £1:70. 500 capacitors £3-20. List 20p Bi-monthly. Annual subscription £8-75
Telephone/Address/Birthday File, £5-95. refundable. Post 60p. Optionable insurance (airmail extra). Send 75p for sample copy
Barclaycard accepted. Sussex Software, 20p. J. W. B. RADIO, 2 Barnfield Crescent, 28 Chestwood Close, Billericay, Essex
Wallsend House, Pevensey Bay, Sussex. Sale, Cheshire M33 INL.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Everyday Electromics for..........ooveeeneesennisnnenn..
insertions. | enclose ChequefP.O. for £..........ccovveiiinnnnnnnnnn.

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics)

NAME Send to: Classified Advertisement Manager

EVERYDAY ELECTRONICS

Classified Adverti Dept., 21
AD D RES S ... ittt e e King's Reech Tower, ........7..’”.:.'.’.,".....’;. sH s

Telephone #1-281 5042

Rate:
........................................................................ 28p per word, minimum 12 words, Box No. 80p extra.

Cempany registered in England. Regist: No. 53088. R Office; King'e Reach Tower, Atamford Street, London SE1 OL.S. s/s2
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Service Sheets

BELL’S TELEVISION SERVICE for service
sheets on Radio, TV etc. £1:'25 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Rd. Harrogate, N. Yorkshire. Tel: 0423 55885.

Any single service sheet £1/L.S.A.E.
Thousands different Repair/Service
Manuals/Sheets in stock. Repair data
your named T.V. £6-50 (with circuits
£8-50). S.A.E. Newsletter, Price Lists.
Quotations.
AUSEE, 76 CHURCHES,
LARKHALL, LANARKSHIRE

(0698 883334)

Wanted
WANTED. Test equipment, receivers,
transmitters, valves, components, cable

and electronic scrap, relays, PCBs, con-
tacts, diodes, transistors etc. Buyer will
call anywhere mainland UK. On the spot
valuation and no obligation cash offer.
Phone (07737) 67281, Eric Henderson.
Postal service for smaller quantities and
analysis, send to Auroplat Refineries,
Melcol Works, Wood Street, Ilkeston,
Derbyshire. Cash by return of post.

For Sale

NEW BACK ISSUES OF “EVERYDAY
ELECTRONICS"”. Available 85p each Post
Free, cheque or uncrossed PO returned if
not in stock. BELL'S TELEVISION
SERVICES, 190 Kings Road, Harrogate,
Yorkshire. Tel: (0423) 55885.

Personal

CHRISTIAN SINGLES. Holidays, tours,
weekend houseparties. Friendship contacts
—CFF Dept/N42, Edenthorpe, Doncaster.

Miscellaneous

ELECTRONIC GAMES. Build your own
from our detailed circuits. SAE for details.
GHT Ltd, PO Box DR95, Dover, Kent CTI16
1UL.

PARAPHYSICS JOURNAL (Russian trans-
lations): psychotronic generators, Kirlian-
ography, gravity lasers, telekinesis. Details:
SAE 4 x 9in, Paralab, Downton, Wilts.

ENAMELLED COPPER WIRE. 10 swg to
45 swg. S.A.E. for quotation by return,
cheapest prices. 102 Parrswood Road, Man-
chester 20.

FIBRE OPTIC GLASS LIGHT GUIDE,
0-064” distal diameter, £1-50 metre 0-031”,
£1-:00 metre. Minimum order £3-00.
Nyewood Equipment, 91 Tilmore Gardens,
Petersfield, Hampshire.

THE SCIENTIFIC
WIRE COMPANY

PO Box 3, London E.4, 91 331 1588
ENAMELLEO COPPER WIRE

SW6 1lb 8oz 40z 202
Bto4 3-30 1-90 1-00 0-80
35to 39 3-52 210 115 085
40 to 43 4-87 2-65 205 148
44 to 47 8-37 5-32 319 2 50
48 to 49 15-96 9-58 6-38 36
SILVER PLATEO COPPER WIRE
1410 30 6-83 3-86 22 150
TINNEO COPPER WIRE
14t0 0 3-97 2-4 138 0 o4

10 x 10 mtr reels 3 amp PVC cable mized colours S 80
Prices Include P & P vat. Orders under £2 ada 20p.
SAE for list of copper and resistance wire. Dealer en-
quiries welcome.

LEARN

ELECTRONICS WITHOUT

SOLDER

Build electronic

circuits without solder

on a Roden S-Dec ) <
This has buiit-in S5, / AN
contacts and holesinte D
which you plug your components.

Suitable for all ages. Can be used S5
time atter time. Ideal gift for = A
students or experimenters. o
Full instructions and 2 circuit \
diagrams with each S-Dec ,/ \

Send cheque or P.0. to:
£3 85”«»0” aach

luuhm Dep EE
nannumnnn

CENTURION BURGLAR ALARM equip-
ment, send SAE for free list or a cheque/
PO for £11-50 for our special offer of a
full sized signwritten bell cover to: Cen-
turion, Dept EE, 265 Wakefield Road,
Huddersfield, W. Yorkshire. Access &
Barclaycard. Telephone orders on 0484
35527.

SPARE PARTS FOR ALL DIGITAL
WATCHES, Batteries; pins; display; back
lights etc. Plus reports, publications charts,
send SAE for full list. PROFORDS, Cop-
ners Drive, Holmer Green, Bucks HPI5
6SGA.

PLEASE MENTION
EVERYDAY
ELECTRONICS

WHEN REPLYING
TO ADVERTISEMENTS

postal order value no

{Block letters please|

Name ~ —

I Address. —

Signature . . .

Everyday Electronics, May 1982

Make the connection with Access

and receive a regular postal
Electronics. It's easy, it's straightforward and it's quick.
Just use the subscription order form to get your Access
card account charged with the price of a subscription or
order your subscription through Access on the phone:
(01) 886 6433. If you pay by cheque or postal order, use
the subscription order form in the usual way.

SUBSCRIPTION ORDER FORM
I wish to become a subscriber to Everyday Electronics for one year and enclose cheque/

made payable to IPC Magazines Ltd l

Complete this portion if you are using your Access card account. | authorise you todebit
my Access card account with the above amount

7 e [ [ 6 1 01

delivery of Everyday

Subscription Rates:

UK, Isle of Man, Channel
Islands and Irish
Republic £11

Overseas £12

Unless you are phoning your
order, complete and post this
order form to:

Everyday Electronics,
2613 King's Reach Tower,
Stamford Street,

London SE19LS.
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MIGHTY
NINETY
PACKS

SUPER VALUE PACKS ALL AT 90p each

BUY SIX PACKS AND GET A SEVENTH
FREE

Please add 15p per pack postngo
Please allow 7 days delivery.

MNZ. 200 ] & j-watt Resis-
tors.

MN3. 100 1 & 2-watt Resis-
tors.

MN4. 50 Wirewound Resis-
tors.

MNS. 100 metal oxide Resis-
tors. 1%. 2% and 5%.

MNG6. 12 asstd potentio-
meters.

MN7. 25 asstd sheleton pre-
set Resistors.

MNS. 50 asstd Electrolytic
Capacitors.

MNS. 100 asstd Ceramic
Capacitors Plte. disc. tub
and monolythic etc.

MN1#$. 100 mixad capacitors,
Polyester, Polystyrene,
Metallised, Radial and Axial
types.

MN11. 20 asstd Silver Mica
Capacitors.

MN12. 8 Tantalum Bead
Capacitors (useful values).

MN13. 20 asstd Transistors.
BC. 2N Series + Power etc.

MN14. 40 IN4143 Diodes.

MN18. 20 min. wire-ended
Neons

MN17. 2 12-volt Relays. Ex
nearly new equip.

MN10. 3 Encapsuiated Reed
Relays 9-12v coil, d-pole
and t-pole.

MN19, 2 24.voit Relays. Ex
nearly new equip.

MN20, 1 240-110 to 12-volt.
100ma Transiormer.

MN21. 1 240-110 to 24-volt
100ma Transtormer,

MN22. 8 27 Led’s with clips,
4red, 2 yellow, 2 green.
MN23. 300 asstd screws,
nuts, washers, seli-tappers
etc.

MN24. 100 asstd small
springs.

MN2S. 50 asstd pop rivets.

MN20. 50 asstd insulated
crimps.

MN27. 200 items, grommets,
soacers, cable markers,
plastic screws, sieeving, tie
wraps eic.

MN2S. 20 asstd fuses, 1;”
20mm etc.

MN29. 75mts equipment,
wire, asstd colours and
sizes.

MN3.3 - 2miength,3core,
mains cable.

MN3I. 12 asstd trimmer
capacitors, compression
fim. Air-spaced efc.

MN32, 15 0pF Beehive trim-
mers.

MN3I. 20 coil formers, cera-
mic, plastic, reed relay etc.
MNM. 25 min giass reed
switch.

MN3S. 10 asstd switches,
toggle, slide, micro etc.
MN3$. 10 sub-min SP. C/O
slide switch.

MN37, 10 asstd audio con-
nectors, Din phono etc.

MN38. 1 PCB with triac con-
trol IC data inc.

MN3S. 1 osciliator PCB
loads of componenis (no
data).

MN40. 50 Polystyrene capa-
citors.

MN41, 12 BCS49C (plastic
BC109C) transistors.

MN42.10B8C107 Transistors.
MN43. 10BC108 Transistors .
MN44. 10 Screwfix S.P.C.O.
min. slide switches.

MN45, 35 asstd diodes
Zener, rect, signal, switch-
no.

MN4S. 15 asstd  Zener
diodes.

MN47.3 - 68 mid 16v tanta.
lum bead capacitors.

MN4S. 200 items 4BA asstd
length screws, nuts &
washers.

MN49. 200 items 6BA asstd
length screws nuls &
washers.

MNS58. 3 pieces of veroboard
useful sizes, min total 35 sq
inch.

MNST. 10 - 0 2” red LED.
MNS2. 10 - 0 128" red LED.

MNS3, 20 - 01 mid 28
ceramic disc caps.

MNS4. 20 - 001 mid 25v
ceramic disc caps.

MNSS. 10 watt audio amp
board with circuit.

MN3S. 10 14 pin [ow profile
IC skt DIL.

MNS7. 10 16 pin low profile
IC shit OIL.

MNSS. 2 x CAT2) Voltage
Regulator.

MNSS. 1 - LM380 2 watt
audio amp IC + 58S timer IC.

MNSS. 10 asstd TTL IC's.

MNG1. 3 - TIP 32 Transis-
tor.

MN62.3 - TIP31 Transistor.
MNGE3. 50 mized poly

BAKER £69
50 WATT Poet £
AMPLIFIER

-~

P

Buperior quality kiesl for Halla/l'A ryrtction. Thave s atad
Groups. Two inputs with Mixer Volume Controls. Master
Treble and Gain Controls. 30 watts RMS8. Three loud-puker
outlets 4, 8, 16 ohm,

AC 340V (120V avallable).

BAKER 150 Watt AMPLIFIER 4 Inputs £89

DRILL BPRED CONTROLLER LIGHT DIMMRR KIT.

Easy to build kit. Controls up to 480 watts AC malns.

DELUXE MODEL Ready Built. 800 watts, #5

STEREO PRE-AMP KIT. All parts to bulld this pre-amp.

38 Inputs for high, medlum or low gain per channel, with
control and PI'.C. Board. Can be ganged to make

multl-way stereo mixers. $2-96

SOUND TO LIGHT CONTROL KIT MK (I
Complete kit of parts, printed circuit. Mains transformer.
3 channels. Up to 1,000 watts each. Will operate from 200MV
to 100 watta signal source. Sultable for home Hi-Fi 415
and all Disco Amplifiers. Cabinet extra £4-30. Post 95p

200 Watt Rear Reflecting White Light Bulhs. ldeal for Disco
Lights. Edison Screw 75p each or 8 for £4 or 12 for £7-50.
MAINR TRANSFORMERS Primary 240V A.C. POST

mmv TO0mA. 6-8V. 2A
250-0-250V BOlnA 8- 3\'3 5\ 6-3V 1A

81
GRNERAL PURPOSE 1OW VOLTAGE
Tapped outputs available

2amp3, 4.5,8,8,9,10,12, 15, 15,25 and 30V . . . .88 19
1amp8,8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48. 60 8 I
2amp 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48 , 60 £10 2®
mp86, §, 10. 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 $18-50 22
Samp 6, 8, 10, 19,16, 18, 20, 24, 30, 36, 40, 48, 60 $18 9
5-8-10-16V jn . 42 50 12:0-12V ua £
6V §a £2:00 81 156-0-15V 2a n
6-0-8V 1ja 21 20V 1a
9V 250ma 80p 20V 2 £
BV 3a 21 20.0-20V 1u 1
9-0-9V 50ma .. 80p  20-10-80V I 1
25.0-25V 2

11 28V 1a Twice

80p 30V lja

80p 30V 3a and

21 17 0-I7\' ta
2 4350 21 EANE

TORODIAL 30-0-30V 4 Arnp 4 20-0- 20V § Amp £

seesntnEs
282838232
(]

88 288 £3832222283288 £883%
-

RE '6!3 g 3334 %4 34

CHARGER TRANSFORMERS-RECTIFIERS
6-12V 3a 24 00 82 612V 2u 30p
8-12V da 20 50 22 6-12V 4u 80

caps €280, Seimens etc.

MNS4. 5 Press to make min
switches.

MNGS. 3 BF245 FETS.

MNSS. Bank of 11 push
switches 4 interloched, 4
latch, 3 momentary.

MNES. 200 asstd veropins,
turret tags, PCB pins etc.

MNE$. 4 min push to break
switch.

MN78. PCB with 3 x 280v
AC 4 amp push SW with
attractive chrome plastic
knobs 1 BD241, 1 x
BC300, 2 - BC237, 1 x
BC204. 4 - 1N4002, 2 <
CMOS 4025, 200mm fuse
holder + 22 resistors, capa-
citors, diodes etc.

MNTI. IZN414 RADIO IC.

R.C.8. LOUOSPEAKEI BARGAINS

3ohm. 8 x 4in., 3n., 7 x 4in. 82-50. B x Bin. £3-00.
8 ohm. 2}in. £2-00. 3in., 5 x Sin., Sin. 82-50. 8in. £3-50.
16 ohm. 6 x 4in. 3iu. £2-50, 8in. £3-50. 10 x 6in. $4-00.
R.C.S. LOW VOLTAGE STABILISED £3.95
POWER PACK KITS 90-100 mA Post 73p
rectifiers and double wound niains transformer input 200-240
- c. Output voltages available 6 or 7-8 or ® or 12V d.c. up to
rr BATTERY RLIMINATOR. BRITISH MADE
stabilised, with overload cutout. Plastic case sixe 3 < 4} k1)
Sultable Radio/Cassettes.
THE “INSTANT" BULK TAPE ERASER
A.C. mains 200/240V . Pont
Leafiet B.A.F. £9.50 ¥5p

A.C. ELECTRIC MOTORS POST 75p
| 2 Pole, 240V, 0-2 Amp. Spindle-

240V, 015 Amp Double spindle—

175 x 0-16in. Each £1. 2 Pole

0-2in. Two in seriex — 240V, 530p

each. Brush Motor. Frony a Foml

and Powerful H8pindle—0-5

0-23in. £2-95. Most types.
ALUMINIUM CHASSIS l! s.w.g. Undrilled, 4 sides. rlnh‘
ocorners: 6 x 4 x 2}in. £1 6 x2}in. £1-80; 10 x 7 x 2§in.
£1:80: 12 x 8 x 2}in. £2-60; 16 x 10 x 2}in. £3-20.
ALl ANGLE BRACKET 6 x ] x }in. 206p.

64in. $3-00. 8in. £3-60. IOInuM 12in. £6-00.
25ohm. 3}in. 35 ohm. Sin. £2-50. Many others In stock.
All parts and Instructions with Zener diode prlnud circult,
00mA. State voltage. o

Mains power pack 9 volt 400 nun Poxt 78p ‘4'50
DELUXE 8witched llodel 3.6-73-8Y 400nia. 37 50.
Bultable for cassettes ani all sizes of tape reels \
IIIAI) DEMAGNETISER PROBE #5-00.

1-43 x 0-212in. £21-75. 2 Pole.

120V, -3 Amp Spin.le—0-75

Mixer 240V, -3 Amp High Bpeejl

B.8.R. Motors £4. Garrard Motors £,
£2-30; 14 x 9 x 2}in. 1300 o6 x2)in. £2- 2x 3 x24in
ALUMINIUM PANELS 18 s.w.g. 12x12in. £1-50: 14 x9in.

£1-45; 6 x 4in. 43p: 12 x 8in. £1-10; 10 x 7in. 96p; 8 x Aln. 72p.
14 x 3in. 72p; 12 x Bin. 72p; 16 x 10in. £1-68; 16 x 6in. £1-10;
ALUMINIUM BOXES. MANY OTHER BIZES IN 8TOCK
4x 2§ x 2in. £1-00; 3x2 x lin. 80p; 6 x 4 x 2in. £1-60; 8 x 6 x
3in £2°50: 12 x5 x 3in £2-75; 6 x 4 x 3in £1-80; 10 x 7 x 3in £3.
HIGH VOL‘I‘AUB RLECTROLYTICS 32+HIJWV sy
8/800V ...21-20 30/450V 85p 32+ 32/500V ...21-80
39, \' 48p 220/450V 965p 3‘2+8‘2+3‘2IM‘2V 6
32/600V ...... 75p A416/450V  ...75p 164324 32/500V 82

DE LUXE BSR Hi-FI AUTOCHANGER
Btereo Ceramie Cartridge
Plays 12in., 10in., or T7in

records Auto or Manuul. A high £20
quality unit 240V AC. Post on
Size 13} x 1i}in. All
Above motor board 3}in. Decl
Below mator board 2}in. £2.

RSR Single Player P204 cuelng des ive, Cerianic 815 post £2
or with ADC. QLM 30/3 Magnetic cartridge. £20 post £2

CHORDGATE

8ingle Pluyer 730 8P metal turntable,
cuelng device. Bnake arn. Magnetic cartridge. £27. 50 V"" 22
BSR P170 8ingle Player. 8lin arm. 240V. AC,

Cerainlc cartridge. Cuelng device. Auto stop. £20 post 22
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ol A SOUND CHOICE =%,

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. % AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREO CASSETTE TAPE OECK MOOULE
Compnising of a top panel and tape mechan
1sm coupled to 3 record/play back printed
board assembly Supplied as one complete
unit for horizontal instatlation into cabinet or
console of own choice These units are brand
new, ready built and tested

Features: Three digit tape counter Auto
stop Six piano type keys, record. rewind
fast forward, play. stop and eject Automatic
record level control Main inputs plus
secondary inputs for stereo microphones
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both
left and night hand channels Output im-
pedance: 10K Signal to noise ratio: 45d8
Wow and flutter: 0 1°c Power Supply re-
quirements: 18V DC at 300mA. Connections
The left and nght hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs (phono sockets
provided). Oimensions: Top panel 57ain x
11%4in Clearance required under top panel
2Vain. Supplied complete wrth crrcuit dia
gram and connecting diagram. Attractive
black and silver finish

Price £26.70 + £2.50 postage and packing
Supplementary parts for 18V D.C power
supply {transformer, bridge rectifier and
smoothing capacitor) £3.

NEW RANGE QUALITY POWER LOUO-
SPEAKERS (15", 12" and 8''). These
loudspeakers are 1deal for both hi-fi and
disco applications Boththe t2 and 15
units have heavy duty die-cast chassis
and aluminium centre domes All three
units have white speaker cones and are
fitted with attractive cast aluminmium
{ground finish) fixing escutcheons
Specification and Price

1 K.WATT SLIDE DIMMER

Controls foads up to TKW.

Compact Size 43" - 14" - 2},

Easy snap in fixing through panel/cabinet cut out.
insulated plastic case.

Full wave control using 8 amp triac.

Conforms to BS800.

Suitable for both resistance and inductive loads.
Innumerable applications in industry, the home,
and disco’s'theatres, etc.

Price £11 70 each + 50p P&P. (Any quantity.)

%2 % %% %

GENERAL PURPOSE 4" MINI
SPEAKER

General purpose full range loudspeaker,
ideal for mini systems, etc.

* Rolled fabric surround % Twin cone

% 8 ohm impedance * 15 watt R.M.S.

* 1” voice coil % 13 oz. magnet

* Frequency range 50/15,000Hz.
Price £6-90 each + 75p P&P.

B8.S.R. P232 TURNTABLE

P232 Turntable ¥ °S' shaped tone arm

% Beltdriven % Atuminium platter

% Cueinglever % 240volt AC operation (50Hz1)
% Cut-out template supplied

% Used as standard by Hi-Fi and Disco
manufacturers

% Fitted with either a magnetic or ceramic
cartridge, please state cartridge required

Price £22-50 + £2 50 P & P,

b

Power Amplifier Modules with integral toroidal
transformer power supply and heat sink. Sup-
plied as one complete built and tested unit.
Can be fitted in minutes. Auxilliary stabilised
supply and drive circuit incorporated to power
an L.E.D. Vu meter available as an optional

extra.
SPECIFICATION
Max. output power 100 watts R.M.S. (OMP 100}

N

b prano type keys

POWER AMPLIFIER MODULES

15" 100 watt R.M.S. Impedance Bohm 100 WATTS RM.S

59 0z magnet, 2 aluminium voice coil
Resonant Frequency 20Hz Frequency
Response to 2 5KHz Sensitivity 97d8
Price £32 each. £2 50 Packing and Car
nage each

4
12'* 100 watt RM.S. Impedance 8 ohm, 50 oz magnet 2 alumnium voice coil
Resonant Frequency 25Hz Frequency Response 1o 4KHz Sensitivity 95dB Price
£23.70 each. £2 50 Packing and Carriage each

8” 50 watt R.M.S. Impedance 8 ohm. 20 oz magnet. 13" aluminium
voice coil, Resonant Frequency 40Hz, Frequency Response to 6KHz,
Sensitivity 92dB. Also available with black cone fitted with black metal
protective grill. Price: White cone £8 90 each. Black cone/grill
£9:50 each. P. & P. £1-25,

PIEZO ELECTRIC TWEETERS MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series) FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

Loads: (Open and short circuit proof) 4-16ohms
Frequency Response: 20H2—25KHz + 3d8
Sensitivity: for 100 watts 500mV at 10K

T.H.D. o0 1%

Size: 360 - 115 - 80mm

Prices: OMP 100 £29 9 P& P £2 00
V.u. Meter £6-50

MULLARD 40 WATT R.M.S. 8 ohm
SPEAKER SYSTEM. Designed by
Mullards specialist team in Belgium.
Comnrising of a Mullard 8" woofer with
foam surround, a Mullard 3" dome
tweeter and a cleverly designed B.K.
Electronics crossover combining spring
loaded loudspeaker terminals and re-
cessed mounting panal. Supplied com-
plete with installation and cabinet
details.

Price £13:-90 + £1-50 P & P per kit.

TYPE 'A’ (KSN1036A) 3” round with protec
¥ tive wire mesh, ideal for bookshelf and medium
sized Hi-Fi speakers. Price £3 45 each.

TYPE 'B' (KSN1005A) 34” super horn. For
general purpose speakers, disco and P.A.
systems, etc. Price £4 35 each.

TYPE 'C’ (KSN6016A) 27
horn. For Hi-Fi systems
etc, Price £5 45 each.

TYPE D’ (KSN1025A) 2” - 6” wide dispersion
horn. Upper frequency response retained
extending down to mid range {2,000 c/s)
Suitable for Hi-Fi systems and quallty discos
Price £6 90 sach,

TYPE *E’ (KSN1038A) 33" horn tweeter with

5” wide dispersion
and quality discos,

TYPE 'F

attractive silver finish trnim. Suitable for Hi-Fi
monilor systems, etc. Price £4 35 each

TYPE ‘F' (KSN1057A) Cased version of type
'E'. Free standing satellite tweeter. Perfect
add on Iweeter for conventional loudspeaker
systems. Price £10 75 each.

U K. post free (or SAE tor Piezo leaflets)

B.K. ELECTRONICS .....

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY

12 80 watt RM.S. loudspeaker
A superb general purpose twin cone toud

speaker 50 oz magnet 2 alumimum
voice coil Rolled surround Resonant fre
quency 25Hz. Frequency response to
13KHz. Sensitivity 95d8 Impedance Bohm
Attractive blue cone with aluminium
centre dome

Price £17 99 ea + £2 50P &4 P
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% SAE for current lists.  Official orders welcome. % All prices include VAT. % Mail order only. % All items packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572
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COMBO-AMPLIFIER

Easy to build portable 120W MOSFET
amp for all stage musicians. Built-in
flanger, five step equaliser, two inputs
for guitars, keyboards or microphones,
low notse pre-amp

Full details in our book. Price 60p.
Order As XAQ1B.

STOP-WATCH

Multi-mode B-digit stopwatch accurate
to hundredths of a secand. Easy to
buiid ~complete kits available.

Full details in our projects book

Price 60p.

Order As XA02C.

MILES PER GALLON METER —

Digitat display shows you how
economical your driving is as you go
along.

Complete kits available.

Full details in our projects hook.
Price 60p.

Order As XAO2C.

All mail to.
P.O. Box 3, Rayleigh, Essex SS6 8LR
Tel: Sales {0702) 552911 General (0702) 554155

Shops at

159 King St., Hammersmith, London W6, Tel: 01-748 0926
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702) 554000
Note: Shops closed Mondays

INTIRPILUN sszzezs,

DIGITAL MULTI-TRAIN CONTROLLER

Control up to 14 trains individually on the same track with any four
simultaneously! Low cost kits available

Full details in our projects book. Price 60p.

Order As XA02C.

Photo by W A. Sharman

HOME SECURITY SYSTEM

Six independent channels -2 or 4 wire
operation. External horn. High degree
of protection and long term reliability.
Full detadls in our projects book.

Price 60p.

Order As XA02C.

-

MATINEE ORGAN

Easy-to-build, superb specification.
Comparable with organs selling tor

up to £1,000. Full construction detatls

i our book. Price £2.50.

Order As XH55K

Complete kits available

Electronics - £299.95,

Cabinet - £99.50 (carriage extra).

Demo cassette price £1.99. Order As XX43W

*Don’t miss out - get a copy of our catalogue now!
Over 140,000 copres sold already!

% 0n sale now in all branches of WHSMITH & price £1
%320 big pages packed with data and pictures of over 5,500 rtems
r-------------

Post this coupon now!

Piease send me a copy of your 320 page catalogue. | enclose £1.25 finc. 25p pép). If

| am not completely satishied | may retum the catalogue to you and have my money
refunded

If you live outside the U.K. send £1.68 or 12 International Reply Coupons. EES/82

Name

Address

-----------------J




