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CROTECH OSCILLOSCOPES 
Range of Portable Scopes mains and battery operated 
Plus special features (UK c/p £.001 

3030 Single trace 15 MHZ. 5 my. 05 micro secs Plus built in 
component tester. 95mm tube  £166.75 
3131 Dual trace 15 MHZ. trig to 35 MHZ. 5mV. 05 micro sec. 
130mm tube plus component tester  £264.50 
3034 Battery-mains dual trace 15 MHZ. trig to 20 MHZ 
built in Nicarls. 5mV. 05 micro secs  £356 50 
(Eliminator charger optional £28.75i 

Also Available 3033 single trace 3034  £29325 
Model 3035 was £189-75. Special Off  E168 50 

STOP PRESS 3337 dual 30 MHZ 130mm  £4138 25 

• •  4Iq 
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RF AND AUDIO SIGNAL GENERATORS Mains operated 
(UK c/o £1.001 
Audis 20 HZ-200 KHZ 4 band Sine/Square of p 
11220 Distortion max 1% 
LAG2I Distortion 0 5-1% leader 
A6202A Distortion 0.5i% Trio 
AG203 10 HZ-1 MHZ 5 band max distortion 0 1% Trio 
RF All feature Int/Est mop Variable output 
11200 100 KHZ-100 MHZ 6 band 1300 MHZ harmonics1 
LSG16 100 KHZ-100 MHZ 6 band 1300 MHZ harmonics) Leader 
S6402 100 KHZ-30 MHZ 6 band professional trio 

£63 00 
£73 70 
£78 20 
£126 50 

£52 00 
£63 25 
£68 00 

THANDAR - SINCLAIR 
Reliable low cost portable instruments bench models all 
25 5 x 15 x 5cm Generators mains operated rest battery 
Isupplied) UK c/p Hand models 65p bench £1.151 

DIGITAL MULTIMETERS IT/2 digit LCD) 
161354 Hand held DC 2A 2m ohm ImV - 1000V DC 500v AC 

£45.94 
£57.44 TM352 Hand held. DC 10A. life test Continuity test 

TM353 Bench. 2A AC/DC 1000V AC/DC 20M ohm 
Typical 025% New low price  CU -25 
TM351 Bench. 10A AC/DC. 1000V AC/DC 20M ohm 
Typical 0 iv o  £113.85 
FREQUENCY COUNTERS IN SRI)) 
PFM200 A Hang hell LED 200 MHZ 10mV 1600 MHZ with TP600) 
New model fitted B.N.C. sockets.  £67.50 
TF040 Bench LCD 40 MHZ. 40mV 1400 MHZ with TP6031 £126.50 
TP200 Bench LCD 200 MHZ. 10-30mV 1600 MHZ with 1TP600) 

£166.75 
TP1100 600 MHZ 10 Prescaler 10 mV  £43.13 

GENERATORS All bench models1 mains operated 
T6100 Function 1 HZ-100KHZ Sine/SO/Triangle/TTL  £90.85 
TG102 Function 02 HZ-2 MHZ Sine/SO/Trianglea TL £166 75 
16105 Pulse S MHZ-5HZ (200nS-200mS) various outputs £97 75 
OSCILLOSCOPE (Bench model low power portable) 
10 MHZ 2" trace lOrnV 0 1 micro sec All facilities 
Model SC110  £159.85 

IRechargable battery pack £8.63. AC adaptor/charger £5.69 

OPTIONAL ITEMS 
Carry case (bench only) £6.84 AC Adaptors (state modell £5.69 

SABTRONICS EQUIPMENT 
New reliable range of DMPA's and  NE W LO W PRICES 
frequency computers with those 
extra facilities and competitive 
prices All battery ()petaled 
isuppliedl Except 5020A mains 
Optional mains eliminators available 
8 DIGIT COUNTERS 0 1 HZ to 10 HZ Res 
10mV sensitivity to 100 MHZ• 

1UK c/p EL K 
8110A 20 HZ-100 MHZ in 2 ranges 

£77.00 
86108 20 HZ-600 MHZ in 3 ranges 

£94-00 
9 DIGIT COUNTERS 30mV sensitivty to 
1GHZ Resolution 01 HZ-10 HZ 
86108 10 HZ-600 MHZ in 3 ranges 

£II4 00 
MOB 10 HZ-1GHZ in 3 ranges 

£178.00 
FUNCTION GENERATOR (UK c/p £1.001 
with mains adaptor 
5020A 1 HZ-200 KHZ Sine/Squarer 
Triangle/TIC Freq sweep Low 
distortion  £90410 
DIGITAL MULTIMETERS Two LCD 
hand held - one with temperature 
range Also LCD and LED Bench 
models O. 1% Basic accumce 
2035A 31/7 digit LCD hand 2A AC/DC 
20Meg ohm ETC  £7I 00 
2037A As 2035A with -50 C to 
• 150 C Temp range 01 
resolution  £77 00 
2010A 37 Digit LED Auto decimal 8  Options Touch 8 hold 
minus 10A AC/DC 20Meg ohm etc  Probe for OMM s 

£81-00  £14.95 
20)5A LCD version of above £95 • 00 Battery eliminators 
o :N135 370 65p All others £1.001 Istate modell  £5.89 
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ALSO STOCKED 
Further range of low cost 
equipment Plus tools. 
accessories etc Also special 
offers which vary from time to 
time for callers 

AMATEUR/CB 
OMB 1 5 to 250 MHZ Dip 
meter • 6 ranges  £38.50 
SW1193 150 MHZ SWR • HS 

£9.50 
SWR50 Twin meter SWR • Power 
1KW max  £13.95 
310 Single meter SWR • Power 
101Ar  £8.95 
110 SWR /Power /FS.10/100W 

£11.95 
171 As 110 Twin meter £14.50 
175 SWR/FS/AE Match 
(40 MHZ1  £13.80 
176 As 175 • 0/5/50 Watt 
power  £16.95 
178 As 175 • 0/10/100W • MOD 
Scale  £19.50 
HM20 SWR meter Plus 20K /Volt 
19 range Multimeter  £28.95 
(Note SWR-Power,ETC to 
144/150 MHZ) 
Just a selection of a huge range 
in stock - send for latest lists 
including professional ranges 

VARIABLE REGULATED 

POWER SUPPLIES 
Mains ope abed regulated 
single meter IUK c p £1.501 
241 0/ 12-0 2411 lamp  £35.00 
154 5-15 volt 3 amp  £44.00 
423 0/12-0 24V 3 amp  £54.00 

LCD DIGITAL MULTIMETERS 
SPECIAL PURCHASE - LIMITED PERIOD ONLY 
0220 Reliable 22 range hand held 36 digit LCD with volt ohms auto mange unit 
and range signs 10 amp AC/DC battery warning lower power ohms range 
Model 8110 Also has range hold continuity buzzer and improved accuracy All 
models high quality rol'ary operation Resolution 0 1 milli volt 10-Micro amp 
0 1 ohm 
6220 10:10v DC 0 2/10A AC/DC 600v AC 2meg ohm Was £55 95 

NOW £42.95 
6110 As above plus 20mA AC/DC and improved accuracy was £85 95 

NOW £59.95 
THIS SPECIAL OFFER IS QUALITY WITH VALUE 
Also in stock 

DD601 27 range pushbutton 2A AC/DC  E39 ,95 
188m 16 ranee with Hfe checker 10 amp DC  £43 50 
I89m 30 range with Hfe checker 10 amp AC/DC £69 95 

POWER SUPPLIES  138 volt Output regulated 
mains operated Icip£1.001 

£13-95 
£17.95 

3 to 5 amp 
5 to 8 amp 

SAFGAN PORTABLE OSCILLOSCOPES 
Range of low cost Dual Trace Scopes mains operated Made in UK to 
exacting standards Available as 10 MHZ 15 MHZ or 20 MHZ All feature 
5mV sensitivity 05 micro sec 64 x 8cm display Rik c/p £2501 
01410  Dual 10 MHZ  £194.35 
01415  Dual 15 MHZ  £201.25 
01420  Dual 20 MHZ  £216.20 

MULTIMETERS UK crp 65p or f 1 00 for two/ 
CHOOSE FROM UK S LARGEST RANGE 
KRTIO1 10 range pocket 1K /Volt 
KRUM 12 range pocket 1K /Volt 
NH55 10 range pocket 2K/Volt 
All 12 range pocket Deluxe 2K /Volt 
STS 11 range pocket 4K /Volt 
111156 22 range pocket 20K /Volt 
YN380TR 19 range plus Hfe Test 20K /Volt 
ST303TR 21 range plus Hfe Test 20K/Volt 

£4.50 
£5.50 
£5.50 
£7.75 
£.50 
£11.50 
£13.50 
£15.95 

KAT5001 16 range - range double 50K /Volt  £16.50 
VI M 19 range Deluxe plus Me Test 20K /Volt £16.95 
ETC5003 As KRT5001 plus colour scales 50K/Volt £17.95 
700118 range - range double 10A DC 50K /Volt £20.85 
TMA500 23 range Plus 12A DC Plus Cont Buzzer 
30K /Volt  £22.75 
AT205 21 range Deluxe 10A DC 50K /Volt  £25.75 
C7080 26 range large scale 10A DC 5KV AC DC 
20K volt  £27 50 
168m 36 range large scale 10A AC/DC 50K/ 
voit  E28 - SO 
AT2I0 23 range Deluxe 12A AC/DC 100K Volt  £31.00 
3801R 23 range Large scale 104 AC 'DC Fife Test 50Meg 
ohm 1KV AC/DC 100K / Volt  £3495  

  AUDIO ELECTRONICS Cubeg e 

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01 724 3564 
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2 

OPEN SIX DAYS A WEEK • CALL IN AND SEE FOR YOURSELF 

Order by Post with CHEQUES/ACCESS VISA or Telephone your order 

DIRECT READ HV 
PROBE 

---- ""• 11 6 01 0  

111k c p 65p 

0 /40KV 20K Volt  £18.40 

DISCOUNTS 
Available for UK and Export for 
small and large quantities For 
most products Please enquire 

OSCILLOSCOPE 
PROBE KITS tUK c 506 
per 1 to 31 Available BNC Plug 
or Banana X1 67 95 010 
£9 45 X1.X 10610 50Also 
0100 tBNC only/ £16.95 

LOGIC PROBES/MONITORS/PULSERS circuit 
powered {mop W I 
LPI OIL t I a /CMOS 10 MHZ Pulse Memory  £35.50 
LP2 DEL/TEL/CMOS 1 5 MHZ Pulse  £19.95 
LP3 DTL / TTL /CMOS 50 MHZ Pulse Memory  £55.95 
LMI Logic monitor for 8 to 16 pin IC s  £33.00 
OPI Digital pulser Single or 100pps  £8.50 
LOPOT6 50 MHZ 10Meg ohm Logic Probe with case £56.90 

FREE 
GA 7'4 Lzer (if° 
Send large SAE 
( 20p UK) 

Schools, Comparnes 
etc. tree on request 
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IPC Magazines Limited 1982. Copyright in all 

drawings, photographs and articles published in 
EVERYDAY  ELECTRONICS is fully protected, 
and reproduction or imitations in whole or in part 
are expressly forbidden. 

PROJECTS 
AUTOMATIC GARAGE DOOR by P. Horsey 
Part 1: The ultrasonic transmitter and receiver 

MODEL TRAIN CHUFFER by R. A. Penfold 
Realistic sound effect for "steam" locomotives 

SIMPLE STABILISED PO WER SUPPLY by F. G. Rayer  31 
Variable output up to 18 volts 1 amp 

MINI EGG TIMER by D. G. Clarke  44 
A pocket-sized bleeper with presettable timing 

SIREN MODULE by A. R. Winstanley  48 
Multi-purpose audible alarm 

SERIES 

12 

18 

TEACH-IN 82 by 0. N. Bishop  22 
Part 4: Switching circuits using transistors and i.c.s 

INTRODUCTION TO LOGIC by J. Crowther  36 
Part 9: Boolean Identities 

FEATURES 
EDITORIAL  11 
Information Yeat 

JACK PLUG AND FAMILY by Doug Baker  21 
Cartoon 

SHOP TALK by Dave Barrington  30 
Product news and component buying 

COUNTER INTELLIGENCE by Paul Young  33 
A retailer comments 

FOR YOUR ENTERTAINMENT by Barry Fox  34 
Changes at the Post Office, more Freedom for Phone Subscribers 

SCHOOLS COMPETITION  35 
Closing date for Registration is December 31 

EVERYDAY NE WS  38 
What's happening in the world of electronics 

VOYAGER 2 ENCOUNTERS SATURN by J. B. Dance  40 
An account of data and pictures received from space 

RADIO WORLD by Pat Hawker G3VA  42 
Narrow band F.M. and S.S.B., C.B. Licences, Brass Pounders 

ELECTROPLATING by R. M. Henderson  50 
A technique for non-conducting objects 

BRIGHT IDEAS  51 
Readers' hints and tips 

SQUARE ONE  52 
Beginners' Page: Transistor data and outlines 

NE W PRODUCTS  54 
Facts and photos of instruments, equipments and tools 

IN MY CLASS by T. R. de Vaux-Balbirnie  57 
Sir explains 

CIRCUIT EXCHANGE  sa 
A forum for readers' ideas 

Our February issue will be published on Friday, 
January 15. See page 43 for details. Readers Services • Editorial and Advertisement Departments  11 

Everyday Electronics, January 1982  1 



ELECTROF11•141 
DENSHI KITS 
Final offer on kit type SR-3A 

"  fun and entertainment 

as well as education" — 

(EVERYDAY ELECTRONICS mag.) 

This is the final opportunity to obtain this first-class 
multi-project kit at little more than its 1977 price! 
(Current value over £40). 

Circuits are constructed by plugging the encapsulated 
components into the boards provided, following the 
instruction manual. Technical details are also given 
concerning each project. The components are used 
over and over again and you can design your own 
circuits too, or use the kit as a useful testing board. 
No previous experience of electronics is requirea but 
you learn as you build—and have a lot of fun too. The 
kits are safe for anyone. 

SR-3A KIT (16+" 10" 24")  £29.95 
Build over 100 projects including 3-TR reflex radio receiver, 3-TR radio 
receiver with RF amplifier, 2-TR reflex radio receiver, 3-TR amplifier tOr 
crystal mike, 3-TR amplifier for speaker/mike, 3-TR signal tracer, Morse 
Code trainer. 2-TR electronic organ, electronic metronome, electronic bird, 
electronic cat, electronic siren, electronic gun, 2-TR sleeping aid, high 
voltage generator, discontinuity warning device, water supply warning 
device, photoelectric alarming device, 3-TR burglar alarm, 3-TR water 
supply warning device, 3-TR water level warning device, 3-TR photo-
electric alarming device, Morse Code trainer with sound S. light, discontin• 
uity warning device with sound 6 light, water level warning device with 
sound & light, electronic metronome with sound & light, buzzer with sound 
light, wireless mike, wireless telegraph set, wireless discontinuity warn-

ing device, wireless water level warning device, wireless water supply 
warning device, wireless photoelectric warning device, etc. 

All kits are guaranteed and supplied complete with 
extensive  construction  manual  PLUS  Hamlyn's 
"All Colour" 160 page book "Electronics" (free of 
charge whilst stocks last). 

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

PLEASE NOTE OUR NE W ADDRESS. 
PERSONAL CALLERS WELCOME. 

Delivery frequently by return but please allow 14 DAYS 

Cheque/P.O./Access/Barclaycard (or 23p for illustrated 
lietrature) to ELECTRONI-KIT LTD., Dept. EE. 

ELECTRONI-KIT LTD. 
388 ST. JOHN STREET 

LONDON, EC1V 4NN (01-278 0109) 

mummy( 
MEI 

The firm for Speakers 

Just 50  P 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. 

* Lowest prices — Largest stocks * 

* Expert staff — 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 * 

0625 529599 

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

At\ Lightning service on telephoned credit card orders , EtE 

TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 

ICS can provide the technical knowledge that is so essential to your success; 
knowledge that will enable you to take advantage of the many opportunities 
open to you. Study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee coaching 
until you are successful. 

City and Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 

Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 

POST OR PHONE TODAY FOR FREE BOOKLET 

ICS To: International Correspondence 
Schools 

Dept 2t,S() Intertext House. London 
SW8 4UJ or telephone 622 9911 

Subject of Interest   

111  Na me    

I  Address   

  Tel'  ABC'   
• 

Ever.vday Electronics, January 1982 2 



0 66. 1 0, 1 5 I6p; 2 2, 33 140; 
47, 6 I 22p; 10 211p. 111V; 22, 
33 165; 4 7, 65, 10 14p; 15 36p; 
22  ilep;  33, 47 411p;  100  715. 
NV; 11 22 Up; 33,47395;10055p. 

MYLAR FILM CAPACITORS 
INV: InF, 2n, 4n, 4n7, 10n IP: 
15nF, 22n, 30n, 40n, 47n 7p; Mn. 
100n, 200n 9p. 470n/SIV 120. 

MINIATURE TYPE TRIMMERS 
44pF. 2-10pF 211p; 2-25pF, 5-65pF 
Up; 104111pF Up. 

COMPRESSION TRIMMERS 
3-409F, 10-110oF Up; 20-250oF tip; 
100-5110pF 36p; 400-1250pF 48p. 

POLYSTYRENE CAPACITORS 
10pF to 1nF 6p; 1 5nF to I2nF 165. 

SILVER MICA: 20F, 3 3, 4 7, 
61 6 2, 10, 12, 15, 18, 22, 27, 33, 
39, 47, 513. 56, 68, 75. 82, 85, 100, 
120, 150, 180 159. 200. 220, 250, 
270. 300, 330, 360, 300, 470, 1300, 
400,  820 215.  1303,  1200,  1800, 
2000 3119. 33130, 4700 11119-

CERAMIC CAPACITORS: 50V 
0 OpF to IOnF 4p; 21n to 100n 7p. 

EURO BREADBOARD £1 .86. 

WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 

MAIL ORDER, CALLERS WELCOME. Tel. W atford 4058819 

ALL DEVICES BRAND NE W. FULL SPEC. AND FULLY GUARANTEED ORDERS 
DISPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH-CHEQUE/ 
P.O.. OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL 
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 
WELCOME. PAP ADD SOp TO ALL ORDERS UNDER £16 N. OVERSEAS ORDERS 
POSTAGE AT COST. AIR/SURFACE. (ACCESS ord ms by telephone welcome). 

Export orders no V.A.T. Applicable to U.K. Customers only. Unlemt stated otherwise 
all prices are excluBlv• of V.A.T. Please add 15% to total cost Including P 6 P. VAT 

We stock many more item.. 14 pays to omit us. Was,. situated behind Watford Football 
Ground. Nearest Undirrground/•R Station: Watford High BO NI. Open Monday to 
Saturday 5.18 am-1L N pm. Ample Free Car Parking space avallabic 

POLYESTER CAPACITORS: Axial lead type (Values ar• in ni) 
444V: I nF, 1n5, 2n2, 3n3, 1n7, Ens 11p; 100, 15n, 18n, 22n 1tp; 33n, 47n. 66n 16p; 100n, 150n 
20p; 220n Up; 3.300 42p; 470n S2p; 6303n 114p; 19F  ; 292 82p; 497 11P. 

lOnF, 12n, 1130n 11p; 150n, 220n 17p; 330n, 470n Up; 640n 311p; 19F Up; 195 lip; 2442 

4814; 4447 51P. 

POLYESTER RADIAL LEAD CAPACITORS (200V) 
1041F, 15., 22n, 27n 10,• 33n, 47n, Sin. 100n 7p: 150n, 520n I6p; 330n 
470n 17p; 680n 190; 10F 23p; 1445 4401 202 461).  ' Teacb-la Id all part. 

ELECTROLYTIC CAPACITORS: (Values are in 0F) 544V: 10 12p; 47 715; UV: 0 47.1 0. 
1 5 2 2, 3 3 8p; 4 7 la; 6 8, 10111p; 15, 22 12p; 33 19p; 47 12p; 100 199; 1000 709. 50V: 47 12p; 
68 2419; 220 24p; 470 329; 220098p. NV; 4 7, 15, 22 9p: 1300 Np; 4700 120p. 2SV: I 5, 6 8, 
10,22 Sp; 33 9p; 47 1p; 100 Ilip; 150 120; 220 155; 330 22p; 170 259; 680, 1000 340; 22 00 sip; 
2300 76p; 4700 Ptp. tilV; 40, 47, 100 Op; 125 120; 220 130; 470 20p: 680 34p; 1000 27p; 1500 MP; 
2200 Up; 3300 74p; 4700 79p. 
TAG-IND TYPE: 78V; 4700/4 24Sp. 64V; 3300 1111p; 2200 1Np. 51y; 3300 I54p; 2200 I19p. 
NV; 4700o 11111p. UV; 4000 92p; 3300116p; 2500. 22001100.15.000 3450 

TANTALUM  Bead  Capacitors  POTENTIOMETERS: (ROTARY)  OPTO 
1SV: 0 IA, 0 22, 033 15p; 0 47,  Carbon Treck. 0 25 W Log  05 W  ELECTRONICS 

LEDs plus clips 
111209 Red  13 
111211 Gm  n 18 
TIL212 Yellow  18 
• 5" Red  14 
2"Y•ilow Green 111 
Squere LED  29 
OCP71  125 
ORPI2  II 
ORP61  IS 
2N8777  45 
7 Sea Displays 
TIL321 C  5" 115 
TIL322 C Cth 5" 1111 
OL704 C Cth 3" 55 
DL707 C.A.  3" 911 
DL747 C.A. 45" 115 
FN0357 or 500 III 
MAP43540  Ill 
.3' Grain C.A. 155 
TIL32 Inf. Red  72 
TIL74 detoctor  51 
TIL100  90 
Bareraph Red 
Ten empmenl 2259 

LCD DISPLAYS 
Se 01911  550p 
4 D11711  7509 
II Digit  1509 

Linear Value. 
5000,1K 8.21( (Lin. only) Single Up 
OK-2 M (I single gang  Up 
50-2 M n singl• with DP switch 71p 
110-11 MO double gang  Up 

SLIDER POTENTIOMETER 
0 25 W lop and linear value' 110mm 
50 (1-1300K n single gang  745 
100 0.5000 n dual gang  1111, 
Sail Stick Grsduatrfrd Bezels  46p 

PRESET POTENTIOMETERS 
Vertical a Horizontal 
0-1 W 111113-5100 Miniature  7p 
045 W 900(7-3-2N D Honig  1018 
0-111 W  0-4•7210 Vert  10p 

RESISTORS: Carbon Film, High 
Stability,  Low  Noise,  Miniature 
Tolerance 5%. 
Range  Val.  1-99  100+ 

tW I 412-4M7  E24  1p  Ip 
fW 502-4M7  El/  24)  Ip 
1W 202-ION  EIS  544  45 
2% Metal Film 100-11A ep  40 
I% Metal Film 510-161 SP OP 
100+ price applies to Resistors of 
reach value not mlx•d. 

TGS 1112 or 113 gas and smoke 
detector 5765. Socket for above NIL 

VOLTAGE REGULATORS• 
IA  TO3  + ye  -ye 
I3V  7105  1459  7905  nip  . 
12V  7812  1459  7912  221 IP 
15V  7815  1459  7915  2209  • 7 
18V  71318  14 5. 
IA  10220 Plastic Casing 
131/  7805  509  7905  55 9 
I2V  7812  50p  7912  55p 
15V  7815  509  7915  559 
I8V  7816  509  7918  559 
24V  7824  5119  7924  999 
1NmA 1002 Plastic Casing 
5V  713 05 300  79 05  809 
6V  78L62 309 
IV  75L82 30p 
12V  7802 10p  79L12  609 
15V  751.15 Up  79L15  109 
CA3085  15  LM326N  240  78H05+ 5V/SA 
LM300H  176  LM327N  2711  644 
1.1430511  146  LM723  35  78HG 5A +SV 
L111309K  115  TAA550  S•  to - 25V  554 
LM317K  314  TBA62513 75  79HG 5A - 2-25 
LIA323K  14116  TDA1412 155  to -24V  Slip 

JACKSONS VARIABLE 
CAPACITORS 
DIllcon 
10013009F  /20i; 
1410pF  251/p 
1 Ball Drive 

4511 ,-OAF  1859 
Dial Dr1v• 4103 
6 1/36 1  7759 
Drum 64mm  59p 
5-4 • 3131pF  3610 
00 2 3110pF  4350 

0 2 31350F with 
slow motion 
Drive  4959 
00 208 176  4359 

„ with Mow 
motion driv•41/5p 
C804.5pF 10 III 
25 50 pF  2711p 
100, 150pF  311214 
'L' 3 x 310pF 7215 
00•  x 2110F 17114 

DENCO COILS  ROTE  I45p 
•DP* VALVE TYPE RFC 6  lisp 
Romp 1 to 6 Si., RFC 7(111mH)111115 
Rd., Yl. wilti ng,  IFT IS; 14; III; 
6-7 B.Y.R.  111115 111; 17  1lip 
I 11 Grain  16115  IFT MI 11 136p 
•T' 1 to 6 Bl.. 11.,  IFT HU M  NIP 
Rd., W M.  INp TOC I  125p 
USA Valve Holder M W5FR  112, 

Op  M W/L WIFN11140 

VEROBOARDS  1" 
41441 plain 

iP31'  Up  Up 2  
31" 
5"  95p  79p 
11"  3Up 211p 
1T•  426p  — 

t. of IN pins  SIP 
Spot Face Culler 1185 
Pin In urtion Tool 

11125 

COPPER 
clad boards 
Flbreglaso 

6"  Milp 
6 0 Ir 1511p 
S.R.S.P. 
95 /4 S 11554 

Ferric Chlo-
ride 1 lb. 
Anhydr. 186p 

Dab ° Pen Np 

S WITCHES 
SLIDE 1511V  TOGGLE 24 250V 
IA DPDT  lIp  SPST  33p 
IA DP c/off.  Illp  DPDT  44p 
f A DPDT  135  SUB-MIN 

TOGGLE 
PUSH BUTTON  GP ch•ro•over 
Latching or  SPIT on/o11  114p 
Momantary.  I DPDT S tags  755 
SPST C/Over Illp  DPDT c/off  Up 
DPOT C/Over 145p  DPDT MIN N 145P 

S WITCHES Miniature Non-Locking 
Push to MN* lip  Push to Break NO 
ROCKER: SPIT on/oft 10A 250V  Up 
ROCKER: Illuminated DPST 
Lights when on; 10A 240V  115p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
1-12 way 241/24 W. 30/2-4 W. 4P/2-3 W.  45p 
ROTARY: Mains 200V AC, 4 Amp  Up 

DIL SOCKETS (Low Prottl•- Texas) 
pin Sp; I/ Pin 11114; 16 pin lip; 18 pin lip; 

110 pin Itlp; /4 pin 210; 26 pin 2411;40 010 U P. 

DIODES 
A N N  U 
11A100  15 
114126  II 
BY127  12 
CR033 256 
0All  40 
0A47  1 
OA70  I 
0A75  1 
0A111  1 
0A16  1 
OA N 
0A111 
OA'S 
0A200 
°APO? 
114514 
114916 
1144001 2 
IN4003 
1144004 5 
1144004 7 
1144148 
1344 
34/100V 1 
34/400V 1 
34/600V 1 
34 /1000V 31 
64 /4100V114p 

W.  Nock  a 
wide sirt•ction 
of  Electronic 
Books and 
1111•gazin•• 

Reim* IV7 to 
NV  400m W 

illp sash 
00000 3V3 to 
NV. 1 3W 

14, pub 

NOISE 
Diode  195 

BRIDGE 
RECTIFIERS 
(ple•lic ms.) 
IAI NV  II 
1A/100V  El 
IAI NOV  15 
1A/400V  89 
1A/600V  34 
2.61110v  16 
11/11200V  40 
IA/400V  46 
EA/600V  IS 
IA/100V  13 
GA /400V  55 
10A/200V NS 
10A/600V 315 
26A/200V III 
25A/400V 3116 
111Y144  11111 
V112111 OIL  15 

DIAC 
ST, ss 

SCRs 
Thyrietors 

14/100V  II 
sAmoov  411 
114/4100V  15 
11A/300V  60 
84/400V  75 
SA (NOV  N 
12A/100V  T1 
12A/400V  15 
129.1800V 168 
1111A1700V 1191 
2144444  1311 
21450/2  32 
5145004  1.1 
51100  IN 
C1060  34 
TIC44  84 
TIC.41  29 
TIC47  35 

TRIAd 
3A/140V  44 
SA/400V  Se 
11A/100V  U 
SA/400V  69 
SA/900V  Ill 
12A/100V  78 
12A/400V  52 
12A/800V 135 
18A/100V 153 
11.4 ,400V 1111 
25A 04111:1V 155 
1759.100V 
25A 11000V Ill 
304'400V 525 
T 28000D  155 

r n. 74 
(TEXAS) 
7400  11 
7401  11 
7402  II 
7403  14 
7404  14 
7405  IS 
7406  21 
7407  28 
7408  111 
7409  IS 
7410  14 
7411  20 
7412  26 
7413  24 
7414  32 
7416  25 
7417  21 
7420  16 
7421  24 
7422  211 
7423 
7425  2$ 
7426  36 
7427  27 
7428  a 
7430  1e 
7432  28 
7433  27 
7437  27 
7434  27 
7440  17 
7441  Si 
7442  30 
7443  Se 
7444  SO 
7445  415 
7446  55 
7447  GI 
7448  58 
7450  15 
7451  16 
7453  III 
7451  16 
7460  IS 
7470  35 
7472  88 
7473  311 
7474  25 
7475  45 
7476  39 
7480  42 
7481  120 
7482  70 
7483  59 
7484  MI 
7485  55 
7186  21 
7489  255 
7490  25 
7491  45 
7492  36 
7493  39 
7491  34 
7495  IN 
7496  45 
7497  129 
74100  ES 
74104  54 
74105  SS 
74107  32 
74109  31 
74110  49 
74111  55 
74112  170 
74116  Si 
74118  is 
74119 
74120  75 
74121  311 
74122  45 
74123  Si 
74125  42 
74125  40 
74128  42 
74132  40 
74135  35 

71141 
74142 
71143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74185 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
71180 
74181 
74182 
74184 
74185 
74188 
74190 
74101 
74192 
74193 
74194 
74195 
74196 
74197 

70 
104 
250 
250 
70 
99 
75 
$0 
45 
45 
75 
75 
75 
45 
19 
ii 
44 
62 
64 
64 
62 
65 
105 
161 
290 
55 
72 
72 
55 
75 
95 
68 
65 
140 
75 
99 
99 
290 
70 
70 
70 
55 
75 
IS 
55 
65 

7115 
LSOO 
LSOI 
LSO2 
LSO3 
LSO' 
LSO5 
LSO6 
LSO9 
LSIO 
LS11 
LSI2 
1513 
LSI4 
LS15 
LS20 
LS21 
1527 
LS26 
LS27 
LS28 
LS30 
LS32 
Lsa3 
1537 
LS36 
1340 
1542 
LS47 
LS51 
LS51 
LS55 
LS73 
LS71 
LS75 
LS76 
LS78 
LS83 
LS85 
LS56 
LS90 

12 
13 
14 
II 
15 
15 
15 
15 
15 
15 
15 
30 
40 
15 
15 
15 
IS 
14 
Is 
IS 
IS 
15 
14 
111 
IS 
Is 
25 
44 
15 
15 
Ii 
IS 
25 
2$ 
29 
24  CMOS 
50  4000  14 
70  1001  14 
31  4002  14 
35 1 4006  N 

LS91  is 
1..592  36 
LS93  36 
LS95  45 
LS96  125 
LS107  43 
LS109  36 
LS112  35 
1.5113  IS 
LS114  35 
LS122  44 
LS;23  SS 
LS124  155 
1.5125  30 
LS121  36 
Lai n  41 
15136  21 
LS131  35 
15139  34 
15151  Si 
L3153  311 
LS158  SI 
LStS6 
1.3157  31 
LS154  24 
LS140  41 
LS141  41 
L3162  41 
1.3163  41 
LS164  40 
LS165  IN 
LSfee  85 
LS170  175 
L5173  72 
LS174  11 
LSI75  55 
LS181  135 
LS183  275 
15191  55 
L.S192  SI 
LS193  115 
15194  44 
15155  N 
15144  54 
LS197  85 
L5221  N 
15240 
L5243  IS 
L3243  IS 
LS244  NI 
LS245  N 
LS251  IS 
LS253  411 
1.5257  48 
LI2511  44 
15259  It 
LS261  115 
LS266  25 
L5273  Se 
L5279  Si 
L5280  256 
L5283  45 
LS290  57 
1.5293  41 
1.5205  215 
LS298  135 
LS299  IN 
LS323  276 
LS365  37 
LS366  37 
LS317  27 
LS368  11111 
15373  75 
L5374  75 
LS375  46 
LS377  GI 
15378  SI 
LS390  1411 
L53113  140 
LS399  238 
LS648  Irs 

4007  IS 
4005  a 
4009  36 
4010  46 
4011  15 
4012  18 
4013  34 
4014  75  LINEAR IC's 
4015  66  702 
4016  32  709C Spin 
4017  41  71 0' 
4018  88  733 
4019  47  711 5 pin 
4020  61  747C 14 pin 
4021  75  7441C  pin 
4022  N  753 5 pin 
4023  GI  510 
4021  45  2114L-300N 
4025  19  2114L-200 
4026  130  2708 
4027  38  2716-5V 
4028  55  4116-200N 
4029  77  9400CJ 
1030  50  AY-1-1313A 
4031  170  AY-1-1320 
4032  125  AY-1-0051 
4034  195  AY-3-8500 
4035  95  AY-3-81)10 
4031  275  AY-5-1224A 
4037  115  AY-5-1230 
4038  110  CA3011 
4039  290 'CA 3512 
4040  59 1CA3014 
4041  76 1CA3018 
4042  64  CA3019 
4043  79  CA3020 
4044  65  CA3023 
4046  75  CA3028A 
4047  75  CA3035 
4048  55  CA30315 
4049  30  CA3043 
4050  30 'CA3045 
1015  78  CA3046 
4052  75  CA3048 
4053  75  CA3059 
1054  125 ' CA3075 
4055  121 • CA NINE 
4056  120  CA3081 
4058  480  CA301/11E 
aoso  94  CA30110A0 
4063  99  CA3I23 
4066  36  CA3130 
4067  399  CA3140 
4068  22  CA31110 
4069  20  CL7108 
4070  26  CL7107 
4071  20  CLI3038CC 
4072  20  CM7205 
4073  20  CM7207 
4075  20  CM7215 
4076  40  CM7216A 
4081  26  CM72174 
4082  21  CM7224 
4085  55  CM7555 
4086  70  LA1032 
4089  146  LC7120 
4093  43  LC7130 
4094  1•5  LF351 
4095  90  1.0355 
4096  90  L0358 
4097  320  LM10 
4098  88  LM301A 
4099  95  LM308T 
4161  99  LM3111-4 
4410  725  LM318 
4411  895  LM321 
4412  800  LM3.39 
4433  770  LM318 
4501  28  LM349 
4502  90  LM358 
4503  50  LM379 
4507  40  L4.4380 
45011  265  LM381 N 
4510  511  LM382 
4511  68  LM384 
4512  75  LM386 
4514  155  1114387 
4515  195 .1.1./389 

4541  76  11.041155  40 
461I  12  1042117  195 
ate  24  L1.43900  44 
4520  71  LM31339N  70 

1
LM3911 itf  
LM3914  215 
LM3915  3211 
LM3111111  244 

75 1$113600  125 
M252A  US 

411 
76 
14 
711 
36 
1511 
155 

11: MC14115 
255 MC111116L 
235 MC1596 

3011 
IN 
as 
lbS 
SN 
624 
235 
4511 
110 
171 
157 
60 
70 
IN 
191 
120 
2311 
115 
275 
SN 
71 
75 
1911 
213 
ii 
IN 
215 
VS 
IN 
96 
IS 
95 
795 
975 

00 13145 : TTBAAD1120  

47i  TBAS500 

1990 7TT8BB AAA884006511  
T A/58810 

II T  70 
341  ToDA411008034 290  

115 
305 TDA1022   
45 TT0DA4  155 2020  171 1024 

55 TDA2030 
124 
320 

425 TL0131CP  40  
911 

se TL071CP 30  
75 TL074CH  100 
IN TL0111CP  55 
ss TL0153CN 75  
54 TL084CN  99  
16415  uUAAAA,100370  170 

935 
410 ggsgss  1011 
75 .73  Z80CPLI  360 

145 2Z4N44214 13414 111 105  014423 197  

ss ZN425E PSI 
Ng, 0144308  3411 
INIZNI034  200 

M2634 A  1156 
IAC1303  59 
MCI304P  2541 
MC1310P  IN 
MC1458  52 
MC1489  52 
MC1494  614 

350 
70 
241 
IS 

LIC3302 Ill 
MC3340  155 
1/C3360  155 
MC3401  52 
MC3403  110 
MC3405  1541 
MCF•040  17 
N050398  135 
MM5303  135 
MM5387A  475 
14E529  325 
NE543  216 
148544  115 
148555  16 
NE554 59 
NE560  311 
NE561  311 
14E502  410 
NE564  420 
148551  120 
NE566  150 
1118507  155 
NE570  455 
NE571  439 
RC413613  59 
356613  241 
5A133209  431 
SAB3210  271 
5G3402  11I 
51476477  1711 
SP8629  5111 
TA7205A  225 
TAA621  290 

150 
71 
11511 
570 
ISO 
88 
OS 
76 

Transistors 
ACI25 88 
AC126/7  25 
Ac ne  Si 
AC141/2  36 
ACI76 
ACY17/18  79 
ACY19/20  Ti 
ACY21/22  75 
AC4211  70 
ACY39 
AD149  TI 
AD161/2 15 
AF118 
AF139 45 
AF178  TS 
40239  711 
BC107 IS 
BC107B IS 
BC108 Ii 
BC10519 IS 
EIC108C  12 
BC109  Ii 
BC109B IS 
BC109C  II 
BC140 
BC14213  30 
BC147 
BC14713  II 
BCI48 
BC1486  IS 
BC148C  IS 
BC149 
BCI49C  16 
BC153/4  27 
BC157'8  1111 
BC159  11 
13C1150  41 
BC167/8  111 
BC1611C II 
BCI70  15 
BC172/3  11 
BC177/1 188 
8C179/S1  U 
BC1112/3  16 
BC154  10 
BC1821 Ii 
BC163L  Ii 
BC11141. II 
BC187 IS 
BC2I2/3  111 

BC212L Ii 
13C2131  II 
BC214  14 
BC214L  II 
BC236  111 
BC237  14 
BC30713  15 
BC30813  16 
8C327/8  If 
BC3311  18 
BC44I  34 
BC461  u 
BC477  4111 
BC516/7  40 
9C547/8 II 
BC549C  14 
BC557/11  16 
BC559 IS 
BCY70/71  IS 
BCY72 
50131/2  46 
B0113  1111 
B01315  46 
B0136/7  46 
11013/1/9  N 
130140  44 
B0144/5  IN 
B0206  115 
B0214  115 
130245  148 
130378  74 
130434  46 
B0517  TS 
ft 06415A  1115 
513596A  N 
BDY56  IN 
60115  35 
130167 88 
90190  $11 
B0194/1 IS 
130196/7  12 
BF198/11  16 
210200  36 
150224 
130244/5  211 
8024411  36 
130256  35 
80257/8  32 
150259 36 
150274  a 
B0336  49 

B0451  15 
13F594 
BFR30/40  a 
90841  23 
BFR711 
BFR80/111 
BF RN  1116 
150025 
BF)(84 88 
B0)185/131  U 
130887/11 
ISFY50  23 
BFY51/52  23 
BFY56  31 
BFY64  36 
IIFY111 IN 
BRY39  46 
BSX20 
BSY954  211 
BUI05  175 
BU NS  1158 
BU2O8 SN 
E421 211 
IA D8001  us 
MJ400 III 
NJ491  176 
MJ2955 
MJE340  54 
MJE370/71 IN 
MJE2955  U 
MJE3055  TO 
MPF102 ii 
MPF103/104 31 
Moci m  se 
MPF106  411 
MPSA05  21 
MPSA06  211 
MPSA12  a 
MPSA55  30 
MPS456 36 
MPS470  25 
MPSUO6  51 
0C23/26  174 
0C211 lii 
0C35/36  1/5 
0C41/42  130 
0C43  61 
0C44 136 
0C45  46 
0070/71 II 
0072/74 Si 

OC73/76  54 
Odil  50 
O M  139 
0013/114 IS 
0C140  115 
0C170/1 
0C200  85 
1111129  U 
TIP29A 35 
TIP298 Si 
TIP29C 
TIP30  41 
TIP30C Si 
TIP3I A  45 
TIP31C  55 
TIPMA  48 
TIPMC 54 
TIPLIA  15 
TIP =  71 
TIP31A  74 
TIPMC SI 
TIPMA  116 
TIPMC  185 
TIPMA  179 
TIP36C IN 
11P414  60 
TIP4111  51 
11P424  40 
TIP425  75 
TIPI20  90 
TIP121 90 
TIP142/7  120 
TIP2955 
TIP3055 
TIS43  32 
TIS44/45  45 
TISSIIA  Si 
TI390  24 
TIS91  32 
VK1010  Si 
VK1OKM  61 
V1(46AF  75 
VI036AF  16 I 
VK38AF  155 
ZTX107/8  11 
ZTX109  111 
ZTX3P3  13 
ZTX301/2  111 
ZTX.303  25 
ZTX304  17 

ZTX3I4  21 • 2144088 II 
ZTX326  38 ' 2144061/2  14 
IZITxx)(550003411,502  13445 222 NNN 438548472  I 917  7b 

ZTX503  18  2145172  18 
15  2N5179  415 

ZTX531  25  2145191  75 
ZTX550  25  2145305 

33  214541/8  1364 
2N5485 
2N5842 

22231140609:i  45 35 05 

2147013A  19  756 
214708  19  2145171  45 
214918 2140027  32 11 
2/41131 2  24  2SA715 SI 
2141303  411  2SC405/0  70 

P1 149144  2::  :gE1:1::  1:: 
2N2219A  58  25C1306  1541 
2147220*  21  25C1307  218 

II 22 N1422222221 AA  3215 2235cCi1e4422,11 
Ill 

21423694,  17  23C1023  50 
2142645  41 I 2SC1045  225 
2142901 5  28 I 25C1953 
2N2905A  2$ , ISC1957 
2142906 7  if • 28C1968  111 
222NNN3739005532460  215e 5253CC2022028  15 9 20  

2143055  41151  25C2001 7 1 1455 
2143442  1411  23C2314  1115 
2143663  15  25C2166  ISO 

2214N37 70402  53 1115 5233CE/21634M  17965 
22N51337706/17  16  314125  112 
214306/5  314140  110 

101  40311  la 
2N3771  179  40313  125 
2N3772  IN  40315 50 
2143773  276  40316  55 
2013119  22 I 40361/2  NI 
2143820  45  40408 55  

255 2143822 3  55  40411 
2143864  94  40467  95  
2N3903,4  18  40468  110 
2N3905  IS  40504/5  84 
2143906  17  40603  SO 
2144037  44 • 40673  95  , 
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G REE N W ELD 
443D MILLBROOK ROAD, SOUTHAMPTON 501 OHX 
All prices include VAT—just add 40p post. Tel (0703) 772501 

Goods normally despatched by return of post 

AMAZING! COMPUTER 
GAMES PCB's FOR PEA-
NUTS!! 
A bilk purchase of PCB's from several 
weil known computer games including 
Battleships. Simon. Logic 5 and Starbird 
enable us to oiler these at incredibly low 
prices 

'STARBIRD' 
G,ves realistic engine sounds and flashing 
laser blasts—accelerating engine noise 
when module is pointed up, decelerating 
noise when pointed down. Press contact 
to see flash and hear blast of lasers 
shooting. PCB tested and working com-
plete with speaker and batt clip (needs 
PP3). PCB size 130 . 60mm. Only E.2.05 

'SIMON' 
The object of this game is to repent cm-
',city a longer and longer sequence of 
signals in 3 different games. (Instructions 
ncluded) PCB contains chips. switches, 
.ampholders and lamps, and is tested 
working, complete with speaker. Needs 
PP3 and 2  HP11. PCB size 130 n 13Ornm 
Only E3 118 

'COMPUTER 
BATTLESHIPS' 

Probably one ol the most popular e,e, 
Ironic games on the market. Unfortunately 
the design makes it impractical to test the 
PCB as a working model, although it may 
well function perfectly. Instead we have 
tested the sound chip, and sell the board 
for its component value: 5N76477 sound 
IC; TMS1000 u-processor; batt clips, R's. 
C's etc. Sire 160  140mrn. Only £1 SO 
Instruction book and circuit 31p extra 

'LOGIC 5' 
The object is to find the number held in 
the memory with as few entries as poss. 
ible. PCB contains u-processor chip and 
10 'eds, and is linked to a membrane type 
keyboard. Overlay for keys and instruction 
provided. PCB sizes, 95 • 80A85  70 mm. 
Supplied tested and working—PP3 re-
quired. Only Ea 

'MICROVISION' 
Cartridges 

These are a small PCB with a micro-
processor chip, designed to plug in to 
the microvision console. Only snag is, 
we don't have any consoles!! However. 
they can be used as an oscillator with 4 
different freq. outputs simply by connect-
ing a battery and speaker. Tested and 
working (as an osc) with pin out data. 
PCB size 72 • 60 mm only 25p each! 

RELAY/TRIAC PANEL 
2537 PCB 100  • 75mm containing a 
wealth of components. 2 • 12V DPCO 
min relays, 2 • 47uF 16V tants SC146E 
10A 500V tram. C1220 8A 400V SCR. 
555 timer, 10  • 1N4001 diodes, 2N5061 
SCR. 2 • 3mm LED'S 3 • 2N3704, R's 
C's—Amazing value—of bought seper-

Moly,  parts  would  cost  around  £8", 
Our price for the panel, Just £2 

200 ELECTROLYTICS £4 00 
6524  Large variety of values/voltages, 
mostly cropped leads for  PCB  mntg. 
1-1000uF. 10-63V. All new full spec com-
ponents. not chuck-outs" zoo El. 1000 
£17 SO 

COMPONENT PACKS 
6503 150 wtrewound resistors from 1W to 
12 W, with a good range of values. £1 75. 
14505 20 assorted potentiometers, all types 
including  single,  ganged,  rotary  and 
slider. £1 70. 
K511 200 small value only, mica. ceramic 
caps from a few pF to  02,4F. Excellent 
variety. £1 20. 
K514 100 silver mica caps from Sof to a 
few thousand pF. Tolerances from 1% to 
10%. £2 N. 
6520 Switch pack-20 different, rocker, 
slide, rotary, toggle, push, micro, etc. 
Only £2 IN. 
K521 Heatshrink pack-5 dal, sixes, each 
200mm. Sep. 

1000 RESISTORS £2 50 
We've lust purchased another 5 million 
preformed  resistors, and can  make a 
similar offer to that made two years ago, 
at th• •ans• prIcr011 K523-1000 mixed 
3 and  3W 5% carbon  film resistors, 
preformed for PCB mob. Enormous range 
of preferred values. 1000 for £2 54/; 5000 
E10; 20k EN. 

PANELS 
Z521 Panel with 16236 (2t43442) on small 
heat sink, 2N2223 dual transistor. 2 BC108, 
diodes, caps, resistors. etc. 60p. 
Z527 Reed relay panel—contains 2 • 6V 
reeds, 6 • 25030 or 2S230, 6 • 400V 
rects + R• 50p. 
1529 Pack of ex-computer panels contain-
ing 74 series ICs. Lots of different gates 
and complex logic  All ICs are marked 
with type no.  or code for which an 
Identification sheet is supplied. 20 ICs 
£1 BO; 100 ICs £4 
A504 Black Call. 50 • 50 n 78mm with 
octal been. PCB inside has 24V reed 
relay, 200V 7A SCR, 4  SA 200V recta, 
etc, 60p. 

TEACH-IN 82 
Evil SrI ol parts dy specille0 by  EE  All 
new goods, despatched by return of post. 

* All parts for the "MINILAB" only 
£17 SI + £1 post. 

* All components for first 6 parts Of 
"TEACH-IN '82" £7 341 + 60p post. 

BUY BOTH SETS FOR £24 + LI post ! 
Deduct £1 it Vero voucher enclosed 

FREE catalogue with all orders H 

FREE component Identification Chart 

FREE piece of Veroboard ! 

CAPACITOR BARGAINS 
22000F 100V cans 77  35mrn die 75p, 
10,E5 SO, 220uF 10V axial Sp; 100 £2 30; 
1000 £16; 400 +100pF 275V 102 • 44mm dia. 
75p, 10 £5 SO, 200uF 350V. 100 + 100 + 
501,F 300V can 75 • 44mrn dia 411p. 10 £3. 
100 £20100uF 25V Axial £3 100 

4 TERMINAL REGS 
A78MG In power mini-dip case 5-30V at 
it., £1 00. 
r/A79MG Negative  version  of  above 
El 25, 
Only 4 extra components required (50p 
extra) to make a fully variable .upply!I 
Deis SuOVI , d 

1W AMP PANELS 
A011 Compact audio amp Intended for 
record player on panel 95 • 65mm includ-
ing vol. control and switch, complete 
with knobs Apart from amp circuitry built 
around LM380N or TBA820M, there Is a 
speed control circuit using 5 transistors. 
9V operation, connexion data •upplied. 
ONLY 11 SO. 

VU METERS 
V006 Very attractive 55  • 48mm scaled 
—20 to +5dB. 250HA movement. Only 
CI 75, or £3 00 Pair. 

OP-AMP PSU KIT 
A198 All parts + instructions to matte a 
50mA +15, 0, —15V supply from main, 
input, Only El -115. 

COPPER CLAD  BOARD 
14522 All pieces too small for our etching 
kits,  Mostly  double  sided  fibreglass. 
250gm (approx. 110 lig ins) for  lust a N. 

JOB LOT OF 
COMPONENTS 

9500 1N4006. 10000 033,50, 22000 10pF 50. 
15000 22/12; 11000 270pF/50; 15000 68pF 50 
30000  various  resistors  Total  112,500 
components for £351 inc VAT 6 carr 

GAS DISCHARGE 
DISPLAYS 
7 seg displays available In 3 styles. 
Char. height 12 5mm. 
Z693 2 digit on PCB with 16 way ribbon 
cable terminated in 16 OIL header plug, 
giving multiplexed output, E1 20 
Z651 3 digit as above £1 70 
Z652 3 + 2 digit as above £2 50 
Data supplied, 

MK4027 SHIFT REGISTER 
2048 bit dynamic shift register. 6M/ir, 
ideal for CRT displays, buffer memories 
etc. Special low price VI each. 8 for EL 

FILAMENT DISPLAYS 
Z653 7 seg display 12 5mm high. Ideal for 
TTL operation, takMg 5V 8mA per seg. 
Std 14 OIL package. Only El each, 4 for 
£3 00. Data supplied. 

TOROIDAL 
TRANSFORMER 
110mm dia. • 40mrn deep. 110,240V prl., 
Sec, 18V 4A, 6 3V 1A, 240V 0 3A. Ideal 
for scopes, monitors, VDU's, etc. Special 
low price £7 05. 

VEROBLOC BREADBOARD 
New from Vero, this versatile aid for 
building and testing circuits can accom-
modate any sire of IC. Blocs and be joined 
together. Bus strips on X A Y axis—total 
360 connexion points for just £4 15. 
(Photo shows 2 blocs) 

SAVE El" 
ONLY £3 15 
WITH VERO 
VOUCHER 
(In Oct. 
issue) 
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IDEAS 

SOMETHING SPECIAL 
AIR WAVES ELECTRONICS INVITE YOU TO 

OPEN YOUR OWN PERSONAL ACCOUNT. 

THERE COULDN'T BE AN EASIER WAY TO 
BUY  COMPONENTS,  ONCE  YOU  HAVE 
OPENED YOUR ACCOUNT, JUST PHONE 
OR  WRITE  YOUR  ORDER  THROUGH, 
STATING YOUR ACCOUNT NUMBER TO-
GETHER  WITH  YOUR  OWN  SECURITY 
CODE NUMBER AND GOODS WILL BE 
DESPATCHED  SAME  DAY  AND  YOUR 
ACCOUNT DEBITED WITH THE COSTS. 

MAYBE YOUR THINKING—YOU'LL HAVE 
TO PAY OVER THE ODDS FOR THIS, BUT 
YOU WILL BE WRONG, ACCOUNT CUS-
TOMERS WILL RECEIVE OUR PRODUCT 
PACKED  CATALOGUE  SHO WING  VAT 
INCLUSIVE PRICES, WHICH WE BELIEVE 
TO BE VERY COMPETITIVE. AFTER ALL 
YOU'RE THE BEST JUDGE AND WE DO 
OFFER SOMETHING SPECIAL. 

IF YOU WOULD LIKE TO OPEN YOUR 
ACCOUNT, THEN PLEASE CONTACT US 
FOR APPLICATION DETAILS ENCLOSING 
JUST A STAMP TO COVER POSTAGE. 

CALL AND SEE US AT OUR RETAIL SHOP. 

AIRWAVES ELECTRONICS 
151  LONDON  ROAD,  CA MBERLEY,  SURREY 
GU15 3JY.  TEL. (0276) 62949 

MUSIC KITS 
ALL WITH PRINTED CIRCUIT BOARDS 

128-Note Sequencer  SET/6  120 45 
16-Note Sequencer  SE 786  64 63 
3-Channel Mixer  SET107  21 50 
3-Microphone Mixer  SET1OF  12 99 
6-Channel Mixer  5E790  96 67 
Analogue Reverb  5E783  45 92 
Audio Effects  5E7105 15 12 
Chorosynth  5E7100 125 04 
Compressor  5E7120 25 05 
Digital Reverb  SE778  75 50 
Discostrobe  SET57  39 78 

Orum-Synthesiser 
Enlarger Timer 
Frequency Doubler 
Funny Talker 
Guitar Effects 
Guitar Multiprocessor 
Guitar Overdrive 
Guitar Sustain 
Headphone Amplifier 
Metronome 
Microphone Pre-amp 

5E7119 SO 11 
5E793  39 22 
5E798  11 75 
SET99  If 55 
SE742  15 92 
5E785  79 15 
5E156  21 17 
SETTS  11 77 
5E7104 21 15 
5E7118 10 59 
5E761  11 32 

NEW LIST NOW READY! 
SEND S A.E FOR FREE COPY 

NOise L 110,  5E79/  15 96 
P.E. Minisonic Synth  5E738  181 56 
Phaser  SET88  21 011 
Phasing it. Vibrato  5E770  36 25 
Practise Amplifier  5E7106 22 15 
Rhythm Generator  SET 103  See Lists 
Signal Tracer  5E7109 17 56 
Simple Phase Unit  5E725  10 54 
Smooth Fur,  5E791  11 68 
Speech Processor  5E7110 12 15 

Split-Phase Tremolo 
Switched Treble Boost 
Synthesiser Interface 
Transient Generator 
Tremolo 
Tuning Fork 
Voice Operated Fader 
Voice-Scrambler 
Wah- Wah 
Wind and Rain Unit 

5E7102 29 98 
SET89  12 51 
5E781  9 49 
SET63  16 86 
5E7116 13 47 
5E746  37 04 
5E730  9 85 
SE7117  21 81 
5E758  14 01 
5E728  11 39 

Sets include PCBs, U.K. P. 1. P., 15% VAT, Res., Caps., S'C.s, Pots, Knobs, SW's, Skts, 
Wire, Solder, Box, Photocopy of Orig. Text. Fuller details and more great kits in our 
Free Catalogue. 

Prices correct at press, E 60 E sublect to stock. Delivery frequently by return but please 
allow 14 days 

PHONOSONICS 
DEPT EE21, 22 HIGH STREET, SIDCUP, KENT, DA14 6EH 

01-3024181 

• 
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'Rapid 
TElectronics 

BC518  II , EIFR80  25 TIP29C  441 VN88AF 95 *2N3053 2 
TRANSISTORS  BC549  BFX29  25 TIP30  45 *ZTX107 $ 2113054  5 
AC125  35 *BC157  S BCY70  111 BFX84  25 TIP30A  40 *ITX108 $ 2N3055  S 
AC126  25 BCI58  II BCY71  111 01085  25 TIP3013  511 ZTX109  12 283442 12 
AC127  25 *BC159  BCY72  It 13FX86  20 TIP30C  64 ZTX300  14 *2N3702 
* AC128 16 BC160  45 BD115  $0 BFX87  25 TIP31A  45 ITX301  111 2N3703 
AC176  25 BC168C  10 B0131  35 BFXB8  25 TIP3113  45 ZTX302  IS *2N3704 
AC187  22 BC169C  15 80132  35 BFY50  23 TIP31C  SS ZTX304  17 2N3705 
AC188  22 BC170  I B0133  50 BFY51  23 TIP32A  45 ZTX341  311 2N3706 
AD142  129' BC171  10 130135  so 131052  23 TIP3211  SS ZTX500  IS 543707 
AD149  SO BC172  00136  30 BFY53  32 T1P32C  1111 ZTX501  IS 283708  1 
A0161  40 BC177  18 50137  30 BFY55  32 TIP33A  50 ZTX502  15 283709 
AD162  401 BC178  18 BDI N  30 91056  32 TIP33C  7$ ZTX503  18 2N3772 11111 
AF124  601BC179  18 80139  35 BRY39  45 TIP34A  SI ZTX5O4  25 2N3773 210 
AF126  50 BC182  10 B0140  35 BSX20  20 TIP34C  115 261697  20 *2N3819 IS 
AF139  40 *BC1821. 8  130204  110 BSX29  35 TIP WA 160 261698  40 2613820  40 
AF186  70 BC183  10 ,D206  110  800954 25 TIP3SC ISO 2617064  20 2613873  65 
AF239  75 BC183L  10 Rn „  .5 Bl1205  164 TIP36A 170 261708  20 2613868  90 
BC107  10 15C184  10 B-F-1 -80 80206  211 
8C10713  12 *BC184L 7 en ,  35  BU208  170 
*BC108  BC212  10 eF .,,  25  MJ2955 
BC108B  12 BC212L  It  MJE340  541 
BC108C  12 BC213  10 BFI55  25  MJE520  45 
*BC109  S BC213L  10 BFI54 12  ▪ MJE521  95 
BC109C 12 BC214  10 13,,. 1.,1,t5 MJE3055 70 
BC114  22 *BC214L  .1'14 .  14  MPF102 40 
BC115  22 BC237  s  8E197  12 mpF104  4s 
BC117  22 BC238  14 H al.  ▪ MPSA05 n TIP2955 60 2612484  25 
BC119  35 BC308  is .11'1.1 111  MPSA06 25 TIP3055 55 2612646  45 
BC137  40 BC327  14 BF200  30 ' MPSA12 30 TIS43  40 2612904  20 
BC139  40 BC328  14 *13F2441318 MPSA55 30 TIS44  45 26129044 20 
BC140  30 BC337  14 13E245  30 MPSA56 30 TIS45  45 2N2905  22 

30 BC338  14 ElF2568  45 MPSUO5 55 TIS90  30 2N2905A 20 
BC142  25 13C477  30 B1257  32 MPSU55 60 TIS91  30 2612906  25 
BC143  25 BC478  30 91258  25 MPS1.156 60 *VNIOKM  26129064 25 
13C147  8 BC479  30 81259  35 TIP29  35  45 2612907  25 
8C148  8C517  40 81337  40 TIP29A  40 VN46AF 75 2N2907A 25 
BC149  9 *BC547 7 BFR40  23 TIP2913  55 VN66AF 115 2N2926 

CMOS *4017  43 4036  255 4055  115 4082  20 4502  70 
4018  60 4039  295 4059  480 4086  65 4503  50 

4000  14 4019  35 4040  55 4060  55 4086  65 4507  35 
*4001  12 *4020  53 4041  15 4063  90 4089  140 4508  200 
4002  14 4021  65 4042  55 4066  35 *4093  33 4510  65 
4006  65 4022  70 4043  60 4067  395 4094  140 *4511  50 
4007  17 4023  19 4044  65 *4068  15 4095  90 4512  70 
4008  55.4024  40 4046  76 4069  18 4097  340 4514  180 
4009  30 4025  15 4047  79 4070  III 4098  85 4515  180 
4010  35 *4026  96 4048  55 4071  18 4099  95 4516  75 
*4011  13 4027  30 4049  2$ 4072  18 40106  50 *4518  45 
4012  17 4028  55 4050  20 4073  20 40109  100 4520  70 
*4013  22 4029  75 4051  IN 4075  20 40163  100 4521  200 
4014  50 4030  35 4052  711 4076  69 40173  100 4526  80 
4015  611[4031  175 [ 4053  II 1077  25 40175  100 4527  90 
*4016  22 4034  174[4054  1111 4081  18' 40193  121111 *4528  65 

TTL 

*7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 

1.529  IS. LS76  211 1.5125 
IS ITS.  1.522  16 L578  24 LS126 
LSOO  13 1526  II LS83  511 LS132 
LSO1  14 LS27  15 LS85  76 15136 
1502  14 LS30  16 LS86  25 LS138 
LSO3  14 LS32  56 LS9O 35 LS139 
LSO4  15 LS37  16 1.592  38 LS144 
LSO5  15 1S38  16 LS93  36 LS147  IN 
LSO8  III LS40  16 1.595  IS LS148  95 
LSO9  16 1542  38 LS96  III LS151  411 
1510  IS LS47  40 15107  45 LS153  44 
LS11  16 L548  70 1.5109  30 1.5154  124 
LS12  15 1551  16 LS112  36 15155  45 
LS13  25,1555  30 1.5113  36 1.5156  45 
LS14  48 1573  25 LSII4  38 1.5151  35 
LS15  15,1.574  25 15122  42 LS158  36 
1.520  15'1.575  27 LS123  $S 15160  42 

11 
11 
12 
14 
14 
17 
26 
21 
15 
16 
14 
2• 
OS 

*7413 
7414 
7416 
7417 
7420 
7421 
7422 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 

24 *7442  44 
35 7444  85 
25 7446  64 
25 *7447  44 
15 7448  511 
20 7450  II 
20 7451  16 
21 17453  14 
28 7454  16 
15 7460  16 
25 7472  25 
27 *7473  III 
27 *7474  25 
27 *7475 
17'7476 

31 
20 

TIP36C 195 2N918  35 2N3903  10 
TIP41A  60 2N1132  22 2N3904  19 
TIP42A  60 2611613  30 *2N3905 
TIP120  90 26122104 45 2613906  II 
TIP121  90 26122194 25 2N4037  45 
TIP122  90 2N2221A 25 2N4058  1111 
TIP141  120 2N22224 20 2614060  16 
TIP142 120 2142368  25 2614061  II 
1115147 120 *2N2369 11 2614062  15 

2615457  36 
2615458  36 
2N5459 
2615495 
2N57'7 
2N6027 
40360  44 
40361  50 
40362  50 
40408  70 
40594  105 

4529 
4532 
4534 
4538 
4543 
4549 
4553 
4555 
4556 
4559 
4560 
4584 
4585 
4724 

30 
38 
45 
30 

1511 
05 
495 
III 

344 
295 
45 
48 
390 
160 
45 
09 
140 

7480  45 
7482  70 
7483  $0 
7485  75 
7486  25 
7489  IN 
*7490  II 
7491  45 
7492  411 
*7493  311 
7494  35 
7495  511 
7496  45 
7497  124 
74100  IN 

74107  316 
74109  32 
*74121  II 
74122  45 
74123  48 
74125  40 
74126  44 
74132  40 
74141  65 
74145  65 
74147  1114 
74148  7$ 
74150  75 
74153  45 
*74154 75 

LS161  42 
15162  42 
LS183  42 
LS164  511 
1.5165  126 
15166  U 
LS170  174 
LS173  75 
LS174  N 
LS175  N 
L5190  SS 
15191  SS 
1S192  5$ 
L5193  55 
L5195  58 
1.5196  II 
1.5197  SI 

LINEAR 

*709  25 
*741  14 
748  35 
AY-3-1270 645 
AY-3-8910 780 
AY-3-8912 525 
CA3046  64 
*CA3080  SS 
CA3089  214 
CA3090AO 

375 
CA3130E  N 

CA3140E  45' *LM324 
CA3160E  100 L141339 
CA3162E  450 LM348 
CA3189E  290 LM358 
ICL7106  790 LM377 
ICL8038  320 *LM380 
ICIA7555  80 *LM381 
*1E351  40 LM382 
LF353  85 *LM386 
LF356  90 LM387 
16810  359 LM393 
*LM301A 25 1M709 
168311  791LM710 
LM318  $5 168725 

CONNECTORS 

DIN  Plug Socket  Jack  Plug S 
2 pin  9p  OP  2 5mm 10p  1 
3 pin  12p 10p  *3 5mm *70 
5 pin  13p 11P  Std.  16p 
Phono 10p 12p  Stereo 24p  2 
1mm  13p 13P  4mm  188  17p 

UHF (CS)  Connectors 
PL259  Plug  441p  Reducer  I4p 
S0239  Square chassis socket 38p 
S02395  Round chassis socket 44p 

IIC  3 pin 250V/6A 
Plug chassis mounting  359 
Socket free hanging  1111p 
Socket with 2 metre lead  12•0 

3$ 
36 
4$ 
36 
35 
35 
75 

74155  SE, 74177  7$ 
74156  IN 74179  SS 
74157  43 74180  65 
74160  60 74181  135 
74161  60 74182  75 
74162  60 74190  70 
74163  60 74191  70 
74164  60 74192  70 
74165  II 74193  65 
74167  184 74194  70 
74170  165 74195  63 
74173  MI 74196  63 
74174  65 74197  63 
74175  70 74198  OS 
74176  55., 74199  95 

LS221  SO LS365  38 
L.5240  911 LS364  38 
1.5241  N L5367  3$ 
LS242  81/ L5368  SO 
LS243  BS 15373  80 
15244  ID LS374  40 
LS245  1211 1.5370 
LS247  75 1.5377 
LS251  DI L337E 
LS257  48 15390 
LS258  45 15393 
I.S259  95 LS399 
15266  25 15541 
LS273  98 LS670 
15279  54 
1.5283  45 
1.5353  IN 

70 
75 
75 
229 
13$ 
175 

40 LM733  75 NE544  185 TDA10013 320 
SO *LM741  14 *NE555  14 TDA1010 22$ 
90 LM747  75 *NE556  45 *1E/A1022561 
50 1.68148  35 NE565  124 1041024 125 
150 LM1458  49 NE566  156 11071  45 
65 LM2917  254 *NE567  IN 11072  75 
100 1683900  SIP NE571  425 *TI.081  341 
120 LM3909  76 RC4136  99 11082  76 
65 1683911  120 SN76013  174 *11064  NI 
120 1.683914  200 SN76018  150 *XR2206 344 
100 LM3915  200 SN76477  150 261414  1116 
40 LM13600  120 TBA6411311251YZN423  105 
50 MC1310  150 154800  85.261424  135 
350 MC3302  150 184810  951ZNI2SE  390 

MC3340  135 TBA820  $5 Z614286  330 

, NE529  225 TCA940  176 2614286  480 
NE515  270 184950  21412N427E  650 

ocke' NE531  ISO TDA1004 3•11 26110348  200 
OP 
*70 HARD WARE 
20p  PP3 Battery clips  69 
50 

Red or Black crocodile clips  69 
Black pointer control knob  159 
Pair ultrasonic transducers  3509 
4mm termlnals (Various colours)  339 
64mm 64 ohms min. speaker  70p 

BOXES 

Dimensions in inches. Aluminium. 
3 v 2 x 1  709  6 x 4 x 2  120p 
4 v 3 x I*  Up  6 x 4 x 3  ISOp 
4 3 . 9  144p  ln l n 3  16119 

Tel: 0322 863494 
Hi//croft House 
Station Road 
Eynsford Kent DA 4 OEJ 

* * * * * * * * * * * * * * * * * * * * * * * * * 

*, COMPONENT KITS 
A'  * 
_._ An ideal opportunity for the beginner or the more ex- * 
7IF perienced constructor to obtain a wide range of corn-  4(  ?kr 

ponents at reduced prices. 
*  5W 5% Resistor Kit. Contains 10 of each value form 470 * 
* tO IM (1160 resIstors)486p. 
_L, Ceramic Capacitor Kit. COntains 5 of each value from 22p * 
t',. to 0[01 (135 caps.)  3759 * ;Cr Polyester Capacitor Kt. Contains 3 of each value from W 
0 111 to 1uF (65 caps.)  5750 each * 

*  Preset Kit. Contains 5 of each hOr. value from 100 to 168 * 
4. (total 65 presets)  42$p .a„. 
it, Nut and Bolt Kit. Total 300 items  146p _'.-_' 

W 
_i_  25 N A 1" bolts  25 4BA r bolts 

Inwbbsool lts 
* 25 411A r bolts irr :0025 :621E1i 

luIlrl;  SO N A washers  * 
50 4SA nuts  * 

TRANSFORMERS 

Miniature mains. 
406V, 909V, 12012V all  100mA  100p each 
High quality. Split bobbin construction. 
IIVA  0-6, 04V @ 0 5A; 0-9, 0-9V e 0 4A 

0-12, 0-12V  09A  2209 each 
12VA  0-6, 0-6V GI 1A; 0-9, (1-9V 00 0[6A; 

0-12, 0-12V 42 0'5A; 0-15, 0-15V el 0.4A 
2759 each (plus 40p carriage) 

24VA  0-6, 0-6V e 1 5A; 0-9, 0-9V  1.2A; 
0-12, 0-12V 421A; 0-15, 0-15V  0-8A 

3389 each (plus 00p carriage) 
SOVA  0-12, 0-12 in 2A; 0-15, 0-15 e 1 6A 

4489 each (plus 709 carriage) 
100VA 0-30, 0-30V 001 6A tap each (plus 80p carriage) 
Please add carriage charges to our normal postage charge. 

OPTO 

*3mm red  7p 
*3mm green  12p 
*3mm yellow  12p 
Clips to suit 3p each 

Rectangular 
*Red  129 
Green  179 
Yellow  17p 

Seven Segment Displays 
Corn. cathode  Con,. anode 
(31.704  0.3In 115p  01707  0 3mm! 95p 
*F M:4000'5ln 115p  END507  0 Sin 90p 
11 1313  0.3in 1059  TIL312  0 3in 105p 
111.322  0.5in 1159  TIL321  0 Sin 115p 

All seven segment displays are supplied wi th 
connection details. 
285777  45p  Dual colour LED  65p 

*5mm red  Op 
*5mm green  129 
*5mm yellow  I2p 

TIL32 
TIL78 
111111 
ORP12 

SOLDERING IRONS 

Antex CX 17 W Soldering iron 
2-3mm and 4 7mm bits to suit 
CX 17 W element 
Antex X25 25 W soldering iron 
3•3mm and 4 7mm bits to suit 
X25 25 W element 
Solder pump desoldering tool 
Spare nozzle for above 
10 metres 22 swg. solder 

SOCKETS 

*8 pin 7p  22 pin 2119 
*14 pin 9p  24 pin 229 

50  *16 pin1Op  28 pin Up 
90  18 pin 15p  40 pin Up 

20pin 18p I 
Soldercon pins 889/100. 

REGULATORS 

Positive  Negative 
*78L0525p  791.05 6Sp 
781.12  Up  79L12  SSp 
78115  35p  79115  115 p 
*7805  451, *7905 45P 
*7812 45p  *9012 45p  
7815  609  7915  e00 
LM309K  *LM323K 

1369  350p 
*LM317T  1.907 23 40p 

1211p 

RESISTORS 

1W 5% Carbon film Et2 
series 4 70-10M 19 each. 
1W 5% Carbon film EI2 
series 4 7 0-087 2o each. 
1W I% Metal film. E24 
series 100-1M. Sp each. 

420p 
55p 
190p 
4400 
55p 
190p 
480p 
70p 
100p 

PANEL METERS 

Size 60  46 • 35mm. 
0-50,u A  0-500mA 
0-1000A  0-1A 
0-500,4A  0-50V AC 
0-1rnA  VU 
0-10rnA  0-300V AC 
0-50mA  0-25V 
0-100mA  0-30V DC 
450p each. 

VERO  Verobloc 350p 

Size 01 matrix 
2.5 • 1"  229 
2.5 v 3 75"  75p 
2.5 x 5"  85p 
3.75 x 5"  95p 
VQ board  1114p 
Veropins par 100 
Single sided  Up 
Double sided  114p 
Spot face cutter 1115P 

CABLES 

20 metre pack single core 
connecting cable, ten differ-
ent colours  65p 
Speaker cable  10p/rn 
Standard screened  111p, 
Twin screened  249 o 
2.5A 3 core mains  23p , 
10 way ribbon  115p 
20 way ribbon  120p" 

PCB MATERIALS 

Alfac transfer sheets 
Da10 etch resist pen 
Fibre glass board 3-75 v 8" 
Ferric Chloride 250m1 bottle 

409  CRYSTALS 
40p  100KHz  290p 
60p  200KHz  370p 
559  1MHz  300p 

1 008M  370p 
1 843268  300p 
2 OM  270p 
2 457668  2209 
3 27668  240p 
3-579M  120p 
il'Ohl  150p 
4 I94M  150p 
4 43M  125P 
5 OM  240p 
6 OM  2011p 

6 14468 
7 0068 
8 OM 
10 OM 
12 OM 
16 OM 
18 OM 
18 432M 
19 968M 
26 69M 
27 145M 
38 6667M 
48 OM 
116M 

45p 
140p 
70p 
100p 

18•9 
2559 
1759 
1869 
29119 
2449 
244p 
2211p 
344p 
3449 
2411p 
320p 
220p 
3099 

1210DES  POTENTIOMETERS 

80127 
0447 
0A90 
0491 
04200 
04202 
161914 
*1N4148 

12p 
10p 
Sp 
79 
$p 
Sp 
4p 
2p 

*1N4001  39  Rotary. Carbon Log or 
944002  Sp  Lin 5K-1M. Single 32p. 
1614006  7p Stereo 55p. 
1614007  7p Slide.  60mm  travel 
1615401  15p single  Log  or  Lin. 
1N5404  I6p Vales 514-500K 639. 
1615406  17p 1 Preset. Submin. hor1-
400m W zen.6p zontal values 100 0-168. 

CAPACITORS 

Polyester. Radial leads. 250V C280 type. 
0 01, 0 015, 0 022, 0.033, Sp: 0 047, 0.068. 0 1, 7p: 0 W. 99; 
0 22 13p; 0 47 I3p; 0 68 2119; 1 0 23p. 

Electroytic. Radial leads or Axial leads. 
0 47/83V,1/63V, 2 .2/63V. 4 -7/63V,10/25V,7p:22/25V,27/25V,51s. 
100/25V, fp; 220/25V, 14p; 470/25V. 20p; 1000/25V, 349. 

Tantalum bead. 
0 1.0 22, 0-33. 0.47, 1 ON 35V. Ilp: 2.2, 47, 10 W 25V. 21/9 : 
15/16V, 311p; 22/16V, 27p; 33/16V, 450; 47/6V, 27p; 47'16V 70P 
613/6V, 41Ip; 100/10V. 11119. 

Polystyrene. 5% tolerance. 
10p-1000p Ilp. 1500p-4700p Op. 6800p-0 012 10p. 

Ceramic. 
22p-0•01u. 50V type. 3p each. 

Trimmers. Mul lard 808 series. 
2-100F 22p. 2-22pF 369. 5 5-65pF 359 

BRIDGE RECTIFIERS  TR1ACS - SCRS 

1A 50V  22p   44  400V 95p SCRs • 
IA 2A  400V 35p  64  100V 80p *C106D  309 

200V 40p  64  200V 9p0 400v  44  7op  
24   

400V 12A 99p 44  240000 VV 940599  6A  400V 95p 

S WITCHES 

Subrnin. toggle 
SPST 55p  SPOT 60p  * DPDT 55p 

Miniature toggle 
SPDT 110p  ()PDT Illp 
Miniature DPDT slide so,  *12p 

Push to make *129  Push lb break 22P 

*** **** * **** *** 
*  All items marked * are special Low  I 

prices. Just compare our prices with  
other suppliers! You will be amazed.  *. 

* * * * * * * * * * * * * * * * * * 

TRIACS 
400V  44 60p 
400V  84 70p 
400V 164105p 

***** *** **** *** *** 
TEACH-IN 12 

*  Complete sets of components at an.  *, 
*  beatable prices. All top quality corn-
*  ponents. List 1 E7 SO. List 2 EI3.1111.  * 
4. Both lists EMI 311. Reprints available  * qr at 4.5p each. 

*-k* **** -kirk** *** 
ORDERING INFO 

All prices exclude VAT  Please add to tot, 
order. Please add 50p carriage on all Orders 
under £10. Send SAE for our amazing discounts 
list. Official orders welcome from Colleges etc. 
Send 42p for our catalogue ((tee with Orders 
over £5.) 

The Rapid Guarantee * Same day despatch 
* Top quality components 

* Competitive prices 
* In-depth stock 
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HO W TO SUCCEED IN THE ELECTRONICS BUSINESS: 

Available at your 
newsagent or 
direct for 

60p p&p 
inc 

The 
W OLL D 

o R ADIO f 

L LECT i.o.RUNICS 
cAT\   

CONCISE PA In'S CATA RYIITE 
VEIT INTFNNATIONAL 

INVEST 60p AND M AKE 
£2.40 net profit 

Buy Ambit's new concise component catalogue and get £1 
vouchers. Use them for a El discount per E 1 0 spent. But even 
without this, you will still find WR&E offers the low prices, 
fast service and technical support facility second to none. 

Here are some examples from the current issue: 
280 SERIES  I.C. SOCKETS  DISCRETES 

280A  499 
293ADRT  750 
29DAPIO  4 10 
Z80ASIO 1 14 00 
290AS10 ,2 14.00 
2/30ASIO'9 14 00 
280C TC  400 
293ACTC  450 
28001  65 CO 

PROM 

2799  200 
2716  355 
2532  850 
2732  8.50 

RAM 

2102  1.70 
2112  3.40 

41167 5.78 
/2 

1.49 
402 
2114/2 

1.59 
41163  1 49  
4864P  12 50 
6116P-3  12 50 
6116P-4  11 25 
8254  12 50 

A range of high quality, low cost. 
low profile DI L sockets ideally suited 
for both the OEM and hobbyist. All 
types feature double sided phosphor 
bronze contacts, tin-plated for low 
contact resistance. 

8 x 0.3" 12p  22 x 0.3" 20p 
14 x 0.3" 13p  22 x 0.4" 20p 
160 0.3" 13p  24 x 0.6" 22P 
18 x 0.3" 18p  28 x 0.6" 25p 
20 x 0.3" 19p  40 x 0.6" 35p 
20 x 0.4" 19p  420 0.6" 38p 

VOLTAGE REGULATORS 

78XX1 A TO-220 pot  0.58 
79XX1 A TO-220 neg  0.60 
78G 1A TO-220 ads pos  1.10 
78G 1A TC1.3  pos  3.95 

4.25 
5.45 
7.45 
7 45 

78H5A 10.3 5v pos 
78H5A TO•3 12v pos 
78HG5A TO-3 ads pos 
79HG5A TO-3 adj neg 
LM317.5A ads pos  1.30 
LM337.5A adj nag  1.75 
785401.5A ads pos SW rag 1.20 

BC237  8p 
BC238  8P 
ZTX238  9p 
BC239  80 
BC307  8p 
BC308  Bp 
BC309  8p 
BC413  10p 
BC414  llp 
BC415  10p 
BC416  11p 
BC546  12p 

XTALS 

1MHz  3.00 
3.2768MHz  2.00 
4M1-11  1.70 
4.194MHz  1.70 
4.43MHz  1.25 
5MHz  2.00 
6.5536MHz  2.00 
7MHz  2.00 
8MHz  2.00 
9MHz  2.00 
10MHz  2.00 
11 MHz  2.00 

BC556  12p 
BC550  12p  2SK 168  35p 
BC560  12p  3310  69p 
BC639  22p  3176  65p 
BC640  23p  40823  65p 
2SC1775A  22p  3SK 45  49p 
25A87 2A  113p  3SK 51  54p 
250666A  30p  3SK60  58P 
258646A  30p  3SK 88  99p 
2SD668A  30p  MEM680  75p 
2SB648A  40P  BF960  99p 
BF 256  38p  13E961  70p 
25K55  28p  8E963  99 P 

1 
Prices shown •0clude VAT. Postage 
50p per order IUK I. ACCESS/ 
BARCLAYCARD may be used with 
written or telephone orders - official 
MA details on application, and • 
special prize for those who reed our 
ads carefully • a free 4 or 8MHz 
crystal filter with *very CPU IC You 
buy • just clip out the paragraph and 
attach it to your order E& OE 
All ex stock items normally 
desiatched b return of •ost. 

AMBIT international 
TELEPHONE ISTD 02771 230909  TELEX 995194 AMBIT G POSTCODE CM14 4SG 

200 forth Seruice Road, Brentwood, ESSell 

METERS: 110  82  35 m m 

30HA,  50bA.  100,. A.  £5 90. 

Post 50p. 

METERS: 45  50  34 m m 
50“A, 1000 A, 1m A, 5mA, 10m A, 

25v, 1A, 2A, 5A 

5A. 25V £4 n. Post 30p. 

METERS: 80  • 47 x 33 m m 
50mA, 1000A, 1mA, 5mA, 10m A, 
100m A,  1A,  2A,  25v,  50v, 
50-0-5O HA. 100-0-100mA. £4 78. 

VU meters. £5 •32. 

Post on above meters 30p. 

M ULTI- METER 

7N  360 T R 
20,000  oh m/volt 
DC  Volts:  0 1, 

0 5, 2 5, 10-150 -

250-1,000v. 
AC Volts: 10-50, 

250-1,000 

RESISTANCE 
RANGES 
X1,  X10,  X1K, 
X1OK 

£14 10 

PAP 60p 

T RA NSF OR MERS 
240v Pri mary 
3-0-3v  100mA 

6-0-6v  100m A 
6-0-6v  250mA 
12-0-12v  50m A 
12-0-12v  100mA 

Post on above transformers 48p. 

82p 
87p 

£1.22 

92p 
£1•15 

9-0-9v 
12-0-12v 
15-0-15c 

6 3v 
6-0-6v 

1A  El 80 
1A  £2 40 
1A  £2 60 

14 A  £1 80 

14 A  £2 10 

Post on above transformers 87p. 

All above prices include V.A.T. Send 80p for new 1982 fully illustrated 

catalogue, S.A.E. with all enquiries. Special prices for quantity quoted 
on request. 

M. DZIUBAS 
158 Bradshawgate, Bolton 

Lancs. BL2 1 BA 

COMPONENTS AT REALISTIC PRICES 
A SMALL SELECTION FROM OUR LARGE RANGE 

DIODES 
AA120 7p. BA102 lip. BA154 10p. BA155 12p. BY126 Op. BY127 10p. BY133 1Sp. BY176 650. 
BY206 26p. IN4148 3p. IS44 4p. (BY176/BY476 Spec. Unmarked & Larger 30p). 
SILICON RECTIFIERS 
200mA 50V 15920 Sp. 100V 15921 6p. 200V 15923 Sp. 1 AMP. 50V 1N4001 4p. 100V 1N4002 4p. 
200V 1N4003 4p. 400V IN4004 Sp. 600V IN4005 Sp. 1300V 1N4006 6p. 1000V IN4007 6ip. 3 AMP 
200v 1N540212p. (BARGAIN PACK OF 251N4002 Unmarked & Preformed 12-5mm SOp). 
TRANSISTORS 
AC128 160. AC128K Up AC153K 35p. AC176K 3Sp. AD149 110p. AD161 35p. AD162 35p. 
AF139 35p. AF239 Up. AL102 El 70. AU113 El 70. BC108 Op. BC147 Op. 8C148 Op. BC149 Op. 
BC160 22p. BC182LB0p. BC18.3L Sp. BC184L Op. BC212L9p. BC213L 9p. BC23812p. BC25112p. 
BC30712p. BC308 12p. BC327 10p. BC338 12p. BC461 30p. BE)131 341p. B0132 30p. BD136 33p. 
B0137 33p. 130233 Sip. 8E194 Op. BF195 10p. BF198 14p. BEN'S() lip. BU205 El • 30. BU208 
El 60. MJe2955 SOp MJE3055 40p. 0C28 £1 00. TIP30A 35p. TIP31A 35p. TIP41A 40p. 
TIP42A 40p. 2N3055 400. R2008/3 £2 06. R2010B £2 00. 
20mm Glass Reed Switches (Gold Plated) 10 for SOP, £31) per 1.990. 
TART BEADS. Price 1 Off (10 OR) 
1.3510p (9p). 22/3514p (Sp). 33'3510p (70. 47:35 10p (8p). 68/35 10p (0p). 1/35 1019 (Sp). 2-2/16 
12p (10p). 3 3/1612p (10p). 4 7 612p (10p). 4 7 3515p (14p). 6.8125 14p (12p). 13•8/35 15p (14p). 
1016 16p (15P). 22/6 3 lap (14p). 22 10 20p (17p) 22..16 25p (22p). 33.'10 2Sp (Up). 47/6.3 2Sp 
(220). 47/16 44p (34p). 100,16 65p (60p). 220 16 El 10 (90p). 470;6 El GO (LI• 44). One of Each 
Value Ea 01. 
P. & P. Add 50p per ORDER. Over £6 00 POST FREE. ADD VAT AT 15%. CAT FREE. 
(MAIL ORDER ONLY) 

C. H. J. SUPPLIES 
4, STATION RD., CUFFLEY, HERTS. 01-440-8959. 

THIS Christmas 
treat yourself to a 
HOME RADIO 
CATALOGUE 

• 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 

H O ME R A DI O Co mponents Ltd 
Dept. EE, P.O. Box It, 215 London Road, 
II/Mthann, Surrey.  01.1435450 
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ELECTRONIC GAMES 

SE MI-PROGRA M MABLE TV GA ME 
• 4 Cartridges • Mains 

Adaptor 

Nor mal Price 173 
N O W RE DUCE D TO  . t 

FULLY PROGRA M MABLE 

CARTRIDGE TV GA ME 

14 Cartridges available 

Nor mal Price (87 86 

N O W RE DUCE D TO 

CHESS COMPUTERS 

M ANY UNIT 
ARE COVERED BY 
THE EXCLUSIVE 
SILICA SHOP 2 YEAR GUARANTEE 

SPEAK & SPELL 
Nor mal Price [4995 

NO W REDUCED TO: 

Teach your child to 
spell  properly  with 
this unique learning 
aid  Fully automatic 
leaiures and scoring 
Additional  word 
modules available to 
extend the range ot 

words 

HAND HELD GAMES 

EARTH INVADERS 

2f  

These aneeders are a .eed of cr eature  not . 

turnaidgnitoiownna l tmo etmhoadns  thethyey must  beb eb ukriielld.. ' •  

haute is conducted in • mare where squads or 
aliens chase  some troops The onhwayot 
elorninahng them is by f23.95.  
dogging  holes  and 
burying them 

HAND HELD GAMES 

The 2nd generation Galas, Meader the invaders 
have re grouped and have a seemingly endless 
supply of spaceo•h whilst the players ...ens , is 
limited to rust 250 missiles to be  i,orn 3 
missile stations You haw to mem,'  irquy 

,7-£19• 95 

We carry a range of over  15 
different Chess compilers 
Electronic Chess  (29 95 
Chess Traveller  [39 95 

Chess Challenger 7  (79 00 
Sensory 8  £11 9 00 
Sensory Voice  (259 00 

SPECIAL OFFERS 
VOICE CHESS CHALLENGER 
Nor mal Price (245 NO W £135 00 
SARGON 2 5 BORIS 2 5 
Nor mal Price (273 70 NO W (199 95 

ADDING MACHINE 
OLYMPIA HHP 1010 

Nor mal Price f5721 
NO W REDUCED TO 

VAT 
Uses ordrnar. epee 
ho need to bib moons.u0 
thermal mewl 
Cast add lim p PRINTER 
CALCULATOR 2 lines per 
second 10 digit capacity 
Uses  normal  adding 
machine rolls Battery or 

mains °iterated 
qe 9' Xis..".21y 

ATARI 
T.V. 
GAME 

',luso popu ar T V Ga me on 

market watt a range of over 

40 cartridges including SPACE E95  
INVADERS  with  over  112 

ames on one cartridge  or, VlSI 

SPACE INVADERS 
• 

0511150h fflifIl1 M 
'y'  Y hr"Irr 

Re IR 1R IR 
' • ft 
•!t 

Hand-held Invaders Games available f 19 95 
• Invaders Cartridges available to fit 

ATARI RADO!IN ACE IRONIC PHILIPS G700, 

• Cartridges also available for 
IELENG RO WIRON 

r).1IABASE INIERION 

TELETEXT ,IPAPOR £199  
THE RADOFIN TELETEXT ADD- ON 

ADAPTOR 

Ploy the adaptor into the aerial socket ol Nor 
colour I V  and receive the CEEFAX and 
ORACLE television onlorrnstron servtces 

THIS NE W M ODEL INCORPORATES 
' Double her e, character lac ., 
• True PAL Colour 
Veers lams, BBC & ISA broadcast specifications 
ic,,sh button channel change 
trrtneceSSary to remove the ono, to watch ',or,. 
TO programmes 
told Waled ['mon board tor retrabolltv 

"r m., , IPER MOOSF 

24 TUNE 
ELECTRONIC DOOR 

BELL 
Nor mal Price f 19 70 

NO W REDUCED TO:£  
1 2.70_ VAT 

Plays 24 different tunes 
with  separate  speed 
control  and  volu me 
control  Select the most 
appropriate tune for your 
visitor  with  appropriate 

for different times of 
the yearl 

THE OLYMPIA  APPROVED FOR USE WITH THE 
BRITISH TELECOM NETWORK 

TELEPHONE ANSWERING MACHINE 
WITH REMOTE CALL-IN BLEEPER 

This telephone answering machine Is manufactured by Olympia Bo we " Machines one ol 
rhe largest Office four .. II manufacturers in the U.K. It i• fully BRIT. TELECOM 
APPROVED and will answer end record messages for 21 hours • day. With your remote pall-
or bleeper you can receive th•se•messages by telephone   yes, are in the world. The 
remote call-in•bleeper ectivales the AnseterrRecord Unit, which will at your command repeat 
messages. keep or erase !ham. and is activated from anywhere in the world, or on your 
return to your home or office. The machine can also be used for message referral. if you have 
an .0 .1 .1/Ointment. but  al erCreC1 ,n0 an important calf. simply record the 'phone number . 

and  location  where you  OCT  be 
reached. With optional extra bleepers 
lire each) this facility can be ex-
tended to colleagues end members of 
the family tieing • C90 standard 
cassette you can record as many as 
45   Th• announcement can 
be up to 16 seconds iong and the 
incoming rn eeeeee up to 30 seconds 
long. 
The machine is easy to install and 
comes with full instructions. It is 
easily wired to your 'unction box 
with the spade connectors provided 
or •Iternatively • t•ck plug can be 
provided to plus onto • mck socket. 
Most important of course, is the rapt 
Mat it is fully BRITISH TELECOM 
APPROVED. 
The once of 4135(mc. VAT) includes 
the machine, an •Hrmlight remote 
call-on  Bleeper.  the  microphone 
massage tape A, C rnmns adaptor. The 
unit is 9E • V  • 2i" and as lolly 
ouaranteed tor 12 months. Th• Iele• 
,nor ,•• rA^  placed directly On the 
• •  • • -al desk space is 

MATTEL T.V. GAME 

The most advanced T V game rn Inc world 

O.nr" K•t tlf3 r ab'C'orriAdding  199.95  
soon  to  convert  the IMP 
MATTEL to a home computer with IRK RAM ',— 
expandable and programmable in Microsoft Bar, 
Other acc msorms will be available later on the ye., 

PRESTEL 
VIEWDATA 

. ••0.1,1• 

005.1 0 :4"" t i MI ri r . 

gM.V.*:, Mg...TN."' • -"'"" 
-̀thr. ••••:*:: 

Prostel 
•• ACE I E LlUM VOX lL1mX, Pr',to. V'co. 
rro adaptor simply plugs into the aerial 
net of your Ielevrsron and enables yo u to 
el m  the Prestel Viewdata  service on 
lI ar or black & white 

•..rnplilred controls lor QuiCIL  east 013C ,11.0' 

VpeOidl (11.111311iCS feature for high resolotion 
'date of the arl micrepooceaceR control . 
,iandard remote lelephOne keypad ....in N ev.., 
weys • X 
Auru Sailer  rrscorporated ror easy Pr.- 5 

'rue PAL colour encoder using reimble it 
moma fiber ar5d dela line incorporated tor 
n.romurn picture pnlerlerence masimum 

ncludes convement TV  Nester switchbox 
o mily COIIII*Cled  10  Sta ndal d  home or office 

oved 
0101 approved 

5,70,£228.85 

FOR FREE BROCHURES -TEL: 01-301 1111 

Hort' tee top ol Math wirr Road 
on. +v.., only Il•••• en, *. 

Sodrup 04.0 Ser•er 

.. • . 

•nd Act-t SSMTARCLATCARD nom . and 4•••• ...a.. A..., • 
(specs dare 0.11• Wy Nem .r .a .are 

O CALLERS WELCOME  Demonsirateos ds.rw at or,  . 
Monday Swords, Ions CusIng rcoisa.r lom  Law Oven., • i. co'r 

O 2 YE . GuARANTEE  All goods are cowered,. • roil year soon...4nd meow  r 
coverers,. ow •AiAws $.14. S 1,00  wear Goaraniee 
• MONEY •ACIT UNDERTAsie•G  wooer. onsalwIredenr ,nor cur , nese and r•rurn 
O 7 days Are *manna.; a run rel.. 
ASTER SALES SE  ...were on •ii rn.wnes oor or yu.ar•n1•V 

O COMPETITIVE MICE S  We are never snowing', ondersord 
• WELPEUL ADVICE  Awer410e on In. suiretwits at own macn.n. 
• CREDIT FACIUTiES  for fro ., lacripirsawwiame ower IT 24 or 26 .. . MI.. al c0 ,.. 
rel . 01 ini••••1 

• PART FaCnAMGE SC/TEME  eva)ater on second nano rnwhme, 

SILICA SHOP LIMITED £E101 82 

1 4 The Me ws. Hatherley Road. Sidcup. Kent D A1 4 4DX 

Tile'  ono: 01-301 1111 or 01.309 1111 

III" 

:it bit 8111 ill 

10" loll 01,11,11111 1III .11 • 1111111 
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E.E. PROJECT KITS 

CONTINUE THEIR SPECIAL OFFER 

mini 20 
204,12/V d.c.  6.6kfliV ac. 

multi meter 
only £19.50 

• S P 

INCLUSIVE OF POST 

PACKAGE-V.A.T. 

•  mini 20 
'000 v 

'DO V IV 
30 v 

300 

10 v 
3D0Orna 

3enal 1:‘ 
300ma0  A 

3nut 
• 1000 
100 
53 .10 

• 

The Mini 20 is an ideal instrument for the constructor. 

This special offer is a wonderful opportunity to acquire 
an essential piece of test gear with a saving of nearly £10 
on the normal retail price. 

The 26 ranges cover all likely requirements. Operation is 
straight-forward, just turn the selection switch to the re-
quired range. 

RANGES: 
d.c.V: 100mV, 1V, 10V, 30V, 100V, 300V, 1000V. 
a.c.V: 10V, 30V, 100V, 300V, 1000V. 
d.c.1: 50uA, 1mA, 10mA, 100mA, 1A, 3A. 
a.c.1: 3mA, 30mA, 300mA, 3A. 
Ohms: 0-1101, 10kti., 100k , 1Mil. 
Accuracy: 2 d.c. & resistance, 3% a.c. 
Dimensions: 105  130  40mm 

Movement protected by internal diode and fuse. 

The instrument is supplied complete with case, leads 
and instructions. 

For details of this and the many other exciting instru-
ments in the Alcon range, including multimeters, 
component measuring and electronic instruments please 
write or telephone: 

AZettit Instru ments Ltd. 
19 MULBERRY WALK • LONDON SW3 6c.)Z • TEL. 01-352 1897 • TELEX .918867 

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for LE. Projects. We supply 
carefully selected sets of parts to enable you to construct E.E. projects. Kits include ALL 
THE ELECTRONICS AND HARD WARE 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 unless 
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED. 
It you do not have the issue of E.E. which includes the project-you will need to order 
the Instruction reprint at an extra 45p each. 

R•prints available separat•ly 45p each + p. & p. 40p. 

ELECTRONIC  IGNITION.  Noy.  81. 
£24 33. 
SIMPLE INFRA RED REMOTE CON-
TROL. Nov. 81 £15 99. 
LOUDHAILER. Nov. 81. less handle. 
Eli 93. 
HORN SPEAKER. £6 75 etha 
PRESSURE MAT TRIGGER ALARM. 
Nov. 81. £5•86 less mats. 
EXPERIMENTER  CRYSTAL  SET. 
Nov. 81. Less aerial. ES U. 
Headphones. £2  extra. 
CAPACITANCE METER.Oct. 81. L21 98 
SUSTAIN UNIT. Oct. 81. Elf 93. 
'POPULAR DESIGNS'. Oct. 81. 
SNAP INDICATOR. El IS. 
DAMP LOCATOR. £1 51. 
TAPE NOISE LIMITOR.  26. 
HEADS AND TAILS GAME. £2 34. 
CONTINUITY TESTER. £3 70. 
PHOTO FLASH SLAVE. £3 24. 
FUZZ BOX. £6 62. 
OPTO ALARM. LI) 34. 
SOIL MOISTURE UNIT. £5 43. 
ICE ALARM. £7 38. 
MODEL  RAIL WAY  SPEED  CON-
TROLLER. Sept. 81. £13 44. 
0-12V PO WER SUPPLY. Sept. 81. L16 84 
CMOS  CAR  SECURITY  ALARM. 
Sept. 81. fl 49. 
CMOS DIE. Sept. 81. £7 47. 
LED SANDGLASS. Aug. 81. £7 91. 
W HEEL OF FORTUNE. Aug. 81, less 
wire, panel and case. £39•98. 
CMOS METRONOME. Aug. 81. £7 76. 
COMBINATION LOCK. July 81. Less 
case. En 30. 
BURGLAR ALARM SYSTEM. June 81 
ens bell, loop A Mica. EIS 34. 
TAPE AUTO START. June 81. £11 It 
TREMELO. June 81 less case. £10 44. 
LOOP AERIAL CRYSTAL SET. June 81. 
£5 47. 
LIGHTS REMINDER AND IGNITION 
LOCATOR E.E. May 81. £5 21. 
SOIL  MOISTURE INDICATOR E.E. 
May 81 £3 83. 
T.V. INTERFERENCE FILTERS E.E. 
May 81  LO W PASS less tinplate £2 
HIGH PASS L1 56. 
GUITAR  HEADPHONE  AMPLIFIER 
E.E. May 81. £3 94. 
PHONE  BELL  REPEATER / BABY 
ALARM E.E. May 81. ES 29. 
DIGITAL RULE (ultrasonic) April 81. 
£36 20 
INTERCOM. April 81. EN 76. 
SIMPLE  TRANSISTOR  &  DIODE 
TESTERS. Mar. 81. Ohmeter version 
El 89. Led version £2 SS. 
MINI SIREN. Mar. 81. £7 52. 
LED DICE. Mar. It £7 89. 
LED FLASHER. Mar. 81. £4 01. 
MODULATED  TONE  DOORBELL. 
Mar 81 £6 21. 
BENCH  PO WER SUPPLY. Mar. 81. 
£49 98. 
TREBLE BOOST. Mar. SI. £6 84. 
CAR ACTUATED DRIVE WAY LIGHT. 
Feb. 81 less socket. E23-116. 
THREE CHANNEL STEREO MIXER. 
Feb. 81. £17 47. 
SIGNAL TRACER. Feb. 81. £7 64 less 
probe. 
FOUR BAND RADIO. Feb. 81 £39 98. 
Ni-Cd BATTERY CHARGER. Feb. 81. 
£12 72. 
ULTRASONIC  INTRUDER  DETEC-
TOR. Jan. 81 less case. £49 1111. 
AUTO SLIDE CHANGER. Jan./31. LS 28. 
LOGIC PULSE GENERATOR. Jan. 81. 
£7 U. 
2 NOTE DOOR CHIME. Dec. 80. £9 65. 
LIVE WIRE GAME. Dec. 80. £10 H. 
GUITAR  PRACTICE  AMPLIFIER. 
Nov. 80. Eft 91 less case. Standard case 
£3.1111. High quality case ES 33. 

SOUND TO LIGHT. Nov. 80. 3 channel. 
M K 95. 
TRANSISTOR  TESTER.  Nov.  80. 
£111 87 Inc. test leads. 
AUDIO EFFECTS UNIT FOR WEIRD 
SOUNDS. Oct. 80. £12 -20. 
PHONE  CALL  CHARGE  JOGGER. 
Oct. 80. ES N. 
BICYCLE ALARM. Oct. 80. £9 61 less 
mounting brackets. 
IRON HEAT CONTROL. Oct. 80. ES 48. 
BEDSIDE RADIO. Sept. 80. £17 Si. 
TTL LOGIC PROBE. Sept. 80. £4 
COURTESY LIGHT DELAY. June 80. 
Ell 6f. 
SIGNAL TRACER. June 80. ES N. 
ZINER DIODE TESTER. June 80. EC M 
4 STATION RADIO. May 80. EIS 33 less 
case 
LIGHTS W ARNING SYSTEM. May 80. 
£4 38. 
BATTERY VOLTAGE MONITOR. May 
80. £4 63. 
CABLE & PIPE LOCATOR. Mar, 80. 
£3 85 less coil lorrner. 
KITCHEN TIMER. Mar. 80. £13 70. 
STEREO HEADPHONE AMPLIFIER. 
Mar 80. £16 .97. 
MICRO MUSIC BOX. Feb. 80. £15 29. 
Grey Case £3.99 extra. 
SIMPLE SHORT W AVE RECEIVER. 
Feb. 80. £24 17. Headphones £2 N. 

SLIDE/TAPE SYNCHRONISER. Feb. 
80. £11 50. 
MORSE  PRACTICE  OSCILLATOR. 
Feb. 80. £4 32. 
SPRING LINE REVERS. UNIT. Jan. 80. 
£24 17. 
UNIBOA RD BURGLAR ALARM. Dec. 
79.  64. 
BABY ALARM, Nov. 79. ES N. 
ONE ARMED BANDIT. Oct. 79. £24 -60. 
HIGH IMPEDANCE VOLTMETER. Oct. 
79. £17 45. 

CHASER LIGHTS. Sept. 79. £21 67. 
SI MPLE  TRANSISTOR  TESTER. 
Sept. 79. 
ELECTRONIC TUNING FORK. Avg. 79. 
£9 if. Suitable rnicrophone A Plug £1  79 
extra. 
DARKROOM TIMER. July 79. £2 71. 
ELECTRONIC CANARY. June 79.E5 48. 
TRANSISTOR TESTER. Apr1179. Ea SS 
TOUCH BLEEPER. April 79. £3 87. 

ONE TRANSISTOR RADIO. Mar. 79 
less case £7 62. 
M1CROCHIME  DOORBELL.  Feb.  79. 
£14 U. 
THYRISTOR TESTER. Feb. 79. £3 54. 
ADJUSTABLE PSU. Feb. 79. £3I 87. 

HEADPHONE  ENHANCER.  Jan.  79. 
£2 66. 
MIC. AMP. Dec. 78. £3 01. 
AUDIBLE FLASHER. Dec. 78. EI 33. 
VEHICLE  IMMOBILISER.  Inc  PCB. 
Dec. 78. £6 31. 
FUSE CHECKER. Oct. 78. £2 16. 
TREASURE HUNTER. Oct. 78. £19 64 
less handle& coil former. 
SOUND TO LIGHT. Sept. 78. £7 $7. 
CAR BATTERY STATE INDICATOR. 
Sept. 78. Less case. EI 116. 
R.F. SIGNAL GENERATOR. Sept. 78. 
Eta IS. 
SLAVE FLASH. Attn. 78. £3 52 less SKI. 

IN  SITU  TRANSISTOR  TESTER. 
June 78. £6 13. 
POCKET TIMER. April 78. £3 27. 
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. a 28. 
AUDIO VISUAL METRONOME. Jan. 78 
LS 63. 
ELECTRONIC TOUCH S WITCH. Jan. 
78. £2-54 less case. 
RAPID DIODE CHECK. Jan. 78. £2 57. 
AUTOMATIC PHASE BOX. Dec. 77. 
£11 SO inc. p.c.b. 
PHONE DOORBELL REPEATER. July 
77. £6 98. 
ELECTRONIC DICE. Mar. 77 ES 31. 

LA TES T KI T S: S. A.E. O R 'P H O NE FO R  PRI CE S 

T R AI N SE T A C CE S S O RIE S 

MODEL RAIL WAY SPEED CONTROLLER 
From E.E. Sept 81. Features fully variable speed control -from zero to full spsed. Forward/ 
reverse switch. Auto start and stop for realism. Brake and speed boost. Emergency stop. 
Use with the simple controller supplied with most train sets. Housed in an attractive 2 
tone sloping front case. Built on a printed circuit board. All parts included. Kit. £13 44. 
Reprint/instructions extra 450. 

TRAIN SOUNDS-front H.E. 
STEAM LOCO WHISTLE Mar. 81 £12 26 inc. case. 
TWO TONE TRAIN HORN Feb.81. LS 241e55 case. 
CHUFFER Jan. 81 £7 64 less case. 
All 3 can be built into the whistle project case-or built as separate units. 

BOOK-MODEL RAIL WAY PROJECTS by Penfold £1 15. Published Sept. 81 

PCBs 
for 
E.E. 

ELECTRONIC IGNITION. Nov. 81   £3 45 
MODEL RAIL WAY SPEED CONTROLLER. Sept 81  £2 ft 
CMOS DIE. Sept. 131  Ll 84 
W HEEL OF FORTUNE. Aug. 81 (pair)   N 
COMBINATION LOCK. July 81   LI 96 
BENCH PO WER SUPPLY. Mar. 81   £2 SS 
MODEL RAIL WAY POINTS CONTROLLER. Mar. 81  £1 85 
SOUND TO LIGHT. Nov. 80   £1 Of 
GAS SENTINEL. Apr. 80   £2 24 
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I.C.s  TOOLS  CASES 
TRANSISTORS  RESISTORS  KITS 
CAPACITORS  HARD WARE MAGENTA ELECTRONICS LTD. 
C106D  Sep 
TIC46  48p 
0A47  11p 
OA90  fp 
0A202  16p 
18/005  Up 
WO6  47p 
ZSJ  £2 92 
I N4001  S.ip 
I N4005  1g, 
IN4148  Sp 
IN5404  18p 
1145408  lip 
BF24.4  $79 
MPF102  IIIIp 
TIS88A  57p 
VN67AF  E1 21 
2N38I9  28p 
2N3820  78p 

2N5457  Sip 
2N5484  6.3p 
40673  941p 
AC128  29p 
ACI41  34p 
AC142  39p 
AC176  379 
BC182  I1P 
BC182L  11p 
13C18.3  11p 
BC184  11p 
BC184L  11p 
BC212  11p 
BC212L  11p 
BC213  11p 
BC214  11P 
BC214L  11p 
BDI31  41p 
BFY50  Up 

BFY51  24p 
BFY52  23p 
B1088  329 
BRY39  dip 
MPSA65  319 
RPY58A  £1 16 
TIP31A  529 
TIP32A  83p 
TIP33A  Hp 
TIP34A  91p 
TIP121  Et 12 
TIP2955  lip 
TIP3055  Up 
TIS43  341p 
TPSA13  35p 
SN3053  25p 
2N3055  511p 
2N3702  11p 
2N3704  11p 

LINEAR I.C.s 
555  Up 
556  799 
741  211p 
748  S5p 
CA3080  £1 21 
CA3085A £1 32 
CA3130T CI 12 
CA3140E  Sip 
HA1388  £2 IS 
ICL7611  £1 N 
ICL8038CCE3 92 
ICM7555  £1 1f 
LF351  Hp 
LF353  Sip 
LF356  Sip 
LM301AN  39p 
LM309K  Et 90 
LM317K  £3 Si 
LM3177  £2 SS 
LM324N  lip 
LMMION  no 
LM381N  £1 98 
LM382N  El $2 
LM386N  £1 04 
LM387N  Et 39 
LM389N  Et 21 
LMI830  £2 32 

LM39I7N fa 27 
LM3900 W  1115p 
LM3909N  lip 
LM3911N £1 SS 
LM3914N £2 89 
LM3915N £2 IR 
MC3340  £2 13 
TBA820  £1 IS 
TL064  £2 Si 
U23713  £1 Si 
ULN22838 £1 47 
ZN1034E  £2 19 
114414  £1 09 
ZN419CE £2 Si 
ZN4246  £2 14 
ZN425E  ES IN 
CMOS 
4001  27p 
4011  tfp 
4013  55p 
4017  95p 
4020  Li 21 
4024  lip 
4069  31p 
4081  Sip 
4093  Sip 
4522  £1 79 
40174  £1 SO 

kW CARBON FILM RESISTORS 
612 SERIES. 1R-10PA   If p each 
MIN. HORIZ. PRESETS. 100R-4M7  12p each 
MIDGET POTS. LINEAR. 470R-4M7 37p each 
LOG. 4K7-2M3   Up each 
SWITCHED POTS. 457-11.1. LIN. 75p. LOG 76p 

POLYESTER (C77111)  CAPACITORS, 250V 
10nF; 15nF; 22nF; 33nF; 47nF 7p each. 68nF; 
100nF 8p. 150nF; 220nF 12p. 330nF 13p. 470nF 21p. 
SHOnF tip. 19F Up. 1 59F 49p. 2-29F 115p. 

OPTO 
BPX25   £2 24 
2N5777   1411p 
ORP12  np 
TIL32   rip 
TIL78  .  74p 
LEDS WITH CLIPS 
3rnm. Red 15p. Green lip. Yellow 
20p. 

5rnrn. Red lip. Green 28p. Yellow 
29p. 

FLASHING LED  lip 
RECTANGULAR. Red . • • •S$P 
MAINS PANEL. Neon  Up 

SUB MINIATURE PLATE CERAMICS, 113V 
Value' In pF; 2'2; 3.3; 4 7; Si; 6 8; 8 2; 10; 15; 
22; 33; 47 & 58pF 7p each. 68pF; 100pF 7p each. 
150pF; 220pF; 330pF 11p each. 390pF, 470pF, 
10430pF Sp each. 2200pF 6p each. 3300pF, 4700PF 
7p each. IOnF 13p. 100nF 22p. 47nF 14p. 

ELECTROLYTIC CAPACITORS 
AXIAL Leads: 10/16V 11p; 19F/63V, 19F/100V 
12p; 2 2pF/63V, 3 39F/63V, 4.79F/63V 12p; 11)9F/ 
16V 11p; 10pF/25V, 10 0/63V Up; 229F/10V, 229F/ 
25V 12p; 22pF/63V 15p; 339F/40V, 47kiFI25V Up; 
476F/40V 1Sp; 474/F/63V 18p; 1009F/16V 14; 
100 0/25V 15(); 1009F/40V 18p; 100 0/113V NIP; 
2200F/10V 113p; 2209F/25V 19p; 470 0/16V Glo; 
470 0/25V 311p; 470 0/40V 55p; 15809F/16V Up; 
10(X1pF/10V 1111p; 10009F/16V Up; 1000 0(25V 48P; 
1003/4/40V Up; 1000 0/63V 79p; 2200 0/10V 39p; 
2200 F/25V 114p; 22009F/63V £1111. 

ZENER  DIODES.  400m W. 
BZY88. Range 2V7 to 33V. 12p 
each. 

I.C. SOCKETS 
8 pin.... 16p . 18 pin.... 229 
14 pin.... 17p  24 pin  41p 
16 pin.... lip  48 pin.... 45p 

SWITCHES 
MIN. TOGGLE spat 59p; spdt ffp: dpdt 79p. 
MIN. PUSH ON. 18p.  PUSH OFF. 22p. 
FOOTS WITCH a ALT. ACTION spco Et 39; 
dpco E1 N. 

ROTARY SWITCHES. 1p 12 way, 2p 6w, 30 4w. 
49 3w   611p each 

12V 185R DPCO AAAAA   £2 Si 

JACKSON 
300pF dilecon   £2 36 
500pF dilecon   Et 92 
C804 Var. Capac.; 10pF Et• 21 
25pF £2 41. 50pF £2 48. 100pF 
£2 83. 150pF £3 48. 
'01' 365pFE3 41. 02 365pF.E4 49 
'02' 208 + 1715pF £3 N. 

SPEAKERS. Miniature, 8 Ohm  Pp  MIN. BUZZERS. 6V. SOp. 9V. L1 10. 
154-” 'I hrll    119p  12V. 6Sp. 
CRYSTAL EARPIECE  Sip  MAGENTIC EARPIECE    15p 
MONO HEADPHONES  Et ES  STEREO HEADPHONES  £4 35 
TELEPHONE PICK•UP COIL  . 72p  F.M. AERIAL  ..    dip 

PP3 CLIPS    lap  PPP CLIPS   11p 
PANEL METERS. 80 • 45rnrn . 50pA, 100pA, 1mA. 1A, 25V   ES Si each 
VEROBOARD il 1" COPPER. 10 etrIps, 24 holes   El 20 per 5 
245 371-I. lip.  245 SOH. Hp.  36S 37H. O W  3113 80H. Sip. 
TERMINAL PINS    4110/00 
PIN INSERTION TOOL  AG M  SPOT FACE CUTTER  El 23 

PCB ETCHING KIT ....L4 98 
PLASTIC TWEEZERS ... 69p  DENTISTS INSPECTION MIRROR  £2 85 
EUROBREADBOARD -Ell 20  JE WELLERS EYEGLASS  E1 58 
BIMBOARD 1  VI 4$  HAND MAGNIFIER. 3"   £2 Si 
S. DEC  ES 91  ILLUMINATED MAGNIFIER. 14. S1•16. r.. £3 19 
VEROBLOC  £3 1111 

MULTIMETER TYPE 1. 1,000 ape with probes   VI 66 
MULTIMETER TYPE 2. 20,000 opv with transistor tester   £14 75 
CROC CLIP TEST LEAD SET. 10 leads with 20 clips   lip 
CONNECTING WIRE PACK. 5  Sod coils   65p 
RESISTOR COLOUR CODE CALCULATOR   219 

LOOK FRO M  NO W  UNTIL END OF 

• JANUARY  A SPECIAL  PUR-

CHASE ALLO WS US TO GIVE YOU A SPECIAL 

CHRISTMAS OFFER. MINI MU M ORDER FRO M 

THIS BOX (ANY MIX) £2  • P. & P. 

555 
556 
741 
L M380 
ZN4I4 
C106D 

19p 
Up 
nip 
lip 
no 
30p 

2143810 
2N3055 
IN4148 
IN 4081 
IN 4005 
0A90 

21p 
419 
3p 

4iP 
Sp 
43p 

4001  16P  SOCKETS 
4011  lip  8 pin  lip 
4017  49p  14 pin  13p 
4093  42p  16 pin  949 

ALL TOP QUALITY 
SUPER PRICES 

M ORE KI TS A N D 

C O MP ONEN TS  I 

IN O UR LISTS 
FREE PRICE LIST 
Price list included with 

orders or send sae (9 . 4) 
CONTAINS LOTS MORE 

KITS, PCBs 
COMPONENTS 

1982 ELEC TR ONI CS 

C A TALOGUE 
Illustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All products 
are stock lines for fast delivery. 
Send 70p in stamps or add 70P to order. 

MORE E.E KITS PLUS H.E. and E.T.I. PRO-
JECT KITS IN THE PRICE LIST. 

TEACH IN 82 
NE W SERIES-ALL COMPONENTS IN STOCK NO W FOR 
FAST DELIVERY. All top quality components as specified by Every-
day Electronics. Our kit comes complete with FREE COMPONENT 
IDENTIFICATION SHEET. Follow this educational series and learn 
about electronics-Start today. 
Send £24.98 for List 1, 2. VERO/E.E. £1 .00 vouchers accepted. 
W OODEN CASE KIT also available. £11 .68-wood, formica, glue, 
screws etc. Cut to size. 
IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN AND 
ELECTRONICS 

ANTEX X5 SOLDERING IRON 
25 W £5 48 
SOLDERING IRON STAND 

£2 40 
SPARE BITS. Small standard, 
large. 65p each. For X5+ X25. 
SOLDER. Handy size 99p. 
HO W TO SOLDER LEAFLET 

12p 

DESOLDER BRAID 69p 
HEAT SINK TWEEZERS 29p 
DESOLDER PUMP £8.48 
SOLDER CARTON £1 84 
LO W COST CUTTERS VI 69 
LO W  COST  LONG  NOSE 
PLIERS £1 68 
WIRE STRIPPERS & CUTTERS 

£2 69 

BOOKS 

SEMICONDUCTOR DATA BOOK. Newel's.   £5 90 
MICROPROCESSORS FOR HOBBYISTS. R. COI N    £3 II5 
PRACTICAL ELECTRONIC PROJECT BUILDING. Ainslhe • Colwell   £3 35 
CONSTRUCTOR'S PROJECT BOOKS 
ELECTRONIC GAME PROJECTS. Ra m    
ELECTRONIC PROJECTS FOR HOME sicuarry. Bishop    
ELECTRONIC PROJECTS IN AUDIO. Pentold   
ELECTRONIC PROJECTS IN MUSIC. Flind   
ELECTRONIC PROJECTS IN PHOTOGRAPHY. Pontold   
ELECTRONIC PROJECTS IN THE CAR. George   
PROJECTS IN AMATEUR RADIO A SHORT W AVE LISTENING. Riper  
PROJECTS IN RADIO AND ELECTRONICS. Sinclair   
ELECTRONIC PROJECTS IN HOBBIES. Royer   
ELECTRONIC PROJECTS IN THE HOME. Bishop   
ELECTRONIC PROJECTS IN THE WORKSHOP. Penfold   
ELECTRONIC TEST EQUIPMENT PROJECTS. Ainslie    
MORE ELECTRONIC PROJECTS IN THE HONE. Flind   
110 ELECTRONIC ALARM PROJECTS FOR THE NOME CONSTRUCTOR 
Marston 

ELECTRONIC PROJECTS-PAPERMAC 
COST EFFECTIVE PROJECTS AROUND THE HOME. meson   £4 35 
PROJECTS FOR THE CAR AND GARAGE. Bishop   ES 35 
AUDIO CIRCUITS AND PROJECTS. Bishop   LS 40 
TEST GEAR PROJECTS Dixon    ES 35 
ELECTRONIC CIRCUITS FOR MODEL RAIL WAYS. Penfold   E1 95 
SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS. Penfold   EI 30 
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. Penfold   E1 50 
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Barry   Et 35 
IC555 PROJECTS. Parr    LI 90 
BASIC ELECTRONICS-BOOKS 1.1. 
Superb set of books covering theory and practice. Educational. Suit ago 14 upwards. Lots 
of useful proiects-circuits built on an S-Dec br•adboard. Sold as a est 015 books. A11 98 

£3 35 
£3 35 
£3 35 
£3 35 
£3 35 
£3 35 
£.3 35 
Li 35 
£3 35 
£3 35 
£3 35 
£3 35 
£3 35 

£5 35 

ADVENTURES WITH 
MICROELECTRONICS 

by Tom 

An easy to follow book suitable for all ages. Ideal for beginners. 
No soldering. Uses a Bimboard 1 breadboard, gives clear Instruc-
tions with lots of pictures. 11 projects based on integrated circuits 
-includes dice, two-tone doorbell, electronic organ, M W/L W 
radio, reaction timer, etc. Component pack includes a Etimboard 1 
breadboard and all the components for the projects. 
Adventures with Microelectronics £.2 • 55. Component pack £29•64 
less battery. 

ADVENTURES WITH ELECTRONICS  
An easy to follow book suitable for all ages. Ideal for beginners. 
No soldering, uses an S-Dec breadboard. Gives clear instructions 
with lots of pictures. 16 projects-including three radios, siren, 
metronome, organ, intercom, timer, 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 £17.11111 less 
battery. 

MAGENTA gins, you FAST DELIVERY OF QUALITY COMPONENTS a KITS. 
All products are stock lines and are new a full spocification. We give prosOnal service • 
quality products to all our customers-HAVE YOU TRIED US? 

MAGENTA 
ER35,  135  HUNTER 
DE14 2ST. 0283 65435. 
ADD 40p P. & P. TO 
ALL PRICES INCLUDE 15 

Kr pi • oh %111•4 1 

ELECTRONICS LTD. 
ST. BURTON-ON-TRENT,  STAFFS., 
MON.-FRI. 9-5. MAIL ORDER ONLY. 
ALL ORDERS. Normal despatch by return of post. 
". V.A.T.  OFFICIAL ORDERS WELCOME. 

IRISH REPUBLIC • B.F.P.O. EUROPE: 
Deduct 10% from prices shown Payment. 

r I MI M 
8 . 0 .f •P: 

111 = = . 

must be In Sterling. 
ACCESS and BARCLAYCARD (VISA) 
ORDERS ACCEPTED BY PHONE OR 
POST. 
SAE ALL ENQUIRES. 
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and fitting instructions 
are included together 
with circuit descriptions. 

Highest quality 
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components are 
used throughout. 
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BRANDLEADING ELECTRONICS 

NO W AVAILABLE IN KIT FORM 

'IN N .  6  
• 

••••• 

• 

• 

5 X1 000 
Electronic Ignition 

• Inductive Discharge 
• Extended coil energy 
storage circuit 

• Contact breaker driven 
• Three position changeover switch 
• Over 65 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg. earth vehicles 

; 

SX2000 
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 130 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg earth vehicles 
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Electronic Car Security System 

,t 
o 
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Ill 

• 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 
magnetic 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 

MAGIDICE 
Electronic Dice 

• it/ • ,, ......... 
• Not an auto item but great fun 
for the family 

• Total random selection 
• Triggered by waving of hand 
over dice 

• Bleeps and flashes during a 4 second 
tumble sequence 

• Throw displayed for 10 seconds 
• Auto display of last throw 1 second in 5 
• Muting and Off switch on base 
• Hours of continuous use from PP7 battery 
• Overt 00 components to assemble 
• Supplied in superb presentation gift box 

."6  L 

i +FF 

tr . 

i •.•• 

 I, 
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TX2002 
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 • Magnetic contactless distributor trigger-
head • Distributor triggerhead adaptors included 

• Can also be triggered by existing contact breakers. 
• 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 independently 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 & TRIP 
memories. 2,000 miles. 180 gallons. 100 hours • Full Imperial 
and Metric calibrations • Over 300 components to assemble 
A real challenge for the electronics enthusiast' 

• •••ts   ,  

&819,98 
•• Ittl .  • ..... 

• ... 

All EDA.SPARKRITE products and designs are fully covered by one or more World Patent ,, 

a  a a 

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS1 3DE England. Tel (0922) 614791 

•  Please allow 28 days for delivery SELF 
ASSEMBLY 

KIT 

READY 
BUILT 
UNITS 

SX 1000 £12.75 £27.95 

SX 2000 £19.95 £43.75 

TX 2002 £29.95 £62.95 

AT. 80 £24.95 £49.75 

VOYAGER £49.95 £84.75 
MAGIDICE £12.95 £19.95 
4 ICES INC. VAT. POSTAGE & PACKING 
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INFORMATION YEAR 
The start of a new year offers an excuse for recalling the past and 
anticipating the future. When our ruminations involve electronics we 
quickly come to realise that much has happened to justify earlier pre-
dictions and that today we live in a society very dependent both for 
work and pleasure upon the products created by this technology. A world 
without electronics is simply not imaginable to anyone under around 
forty. And it is a fair bet that even those whose memories can take them 
back to the days before electronics entered the vocabulary would be 
reluctant to do without their TV or hi-fl, or maybe personal computer, 
to say nothing of the countless less obvious but very important electronic 
appurtenances that contribute "behind the scenes" to the higher standard 
of living we enjoy today. 
A notable development over the past few years has been the bringing 

together of different branches of applied electronics to form comprehen-
sive systems where, for example, vision and sound are complementary 
to computing, and where distance between equipments has become no 
object thanks to flexible telecommunications networks, which may include 
space satellites. 

This kind of integration of electronic functions is well illustrated by 
Information Technology. The purpose of this newly created, or rather 
newly labelled, technology is to exploit computing and other data pro-
cessing techniques by co-ordinating them with the latest methods for 
communicating and interfacing with people or other machines. The 
ability to have immediate access to vast stores of facts and figures with 
computing capabilities also on hand is bound to transform the running 
of businesses, industries and large administration centres like govern-
mental departments. Eventually similar facilities will be available in the 
home, Prestel viewdata and Teletext being a taste of what is to come. 
There are, of course, social as well as economic implications in the 

large scAle use of Information Technology. Will we be able to make 
sensible use of all the data and information likely to be instantly avail-
able? How secure will these information sources be; will it be possible 
to ensure that private and confidential information does not get into the 
wrong hands —or onto the wrong VDU screen? 
But whatever forebodings there may be, there can be no doubt about 

the coming of the "information revolution." For vested commercial 
interests have a powerful ally in the Government. Information has 
become the in-thing, a vital aid to economic recovery, no less. To ram 
this fact home, the Minister of State appointed to watch over this young 
technology announced recently that 1982 has been designated Information 
Technology Year. So everyone should get the message during the coming 
months, even though it's via the old fashioned printed word in newspaper 
or magazine. 

Readers' Enquiries 
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 go to press. 

Back Issues 
Certain back issues of EVERYDAY ELECTRONICS are available 

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 £4.30 (home) £4.55 (overseas) inclusive of postage and packing. 
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 2813, Kings Reach Tower, Stamford Street, 
London SE1 9LS. 
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AUTO MATIC 

GARAGE  0 
P ART O NE 

IN THIS age of automation surpris-
I ingly few people are able to enjoy 
the benefits of an automatic garage 
door. Yet what could be more luxuri-
ous, on those cold, wet and windy 
days, than driving towards a door 
which obediently opens before you at 
the press of a button. 
Commercially available automatic 

doors can be very expensive, so it was 
decided to design a system which 
would operate on an existing up-and-
over door. The result may not be as 
neat as a professional assembly, but 
the cost can be reduced by a sub-
stantial amount depending upon the 
type of motor selected. 
To the electronics enthusiast, the 

circuits required to receive the ultra-
sonic signals from the car, process 
them, and start and stop the motor 
at the correct times are reasonably 
straightforward. The mechanics in-
volved may seem complicated at first 
sight, but in fact, little specialised 
skill is required, and any person who 
is capable of fixing a shelf could 
tackle this project with confidence. 

ULTRASONIC REMOTE 
CONTROL 
The system to be described is in-

tended for use on the rigid up-and-
over type garage door and is based 
on having the door counterbalanced 
so as to be slightly biased towards 
opening. 
An electric motor and gearbox com-

bination then either permits the door 
to open by gradually releasing a cord 
or closes the door by winding the 
cord up again. 
A solenoid is also incorporated to 

unlock the door. 
The door can now be remotely 

operated from the driving seat of the 
approaching car with the use of an 
ultrasonic transmitter, the receiver 
mounted into the garage door frame. 
A push-button switch on the inside 
of the garage will close the door (or 
open it, should the motorist be taking 
the car out from the garage) once the 
car has been put away. 
Various fail-safe mechanisms are 

included to prevent damage to the 

B Y P. H ORSEY 

car should the door close prematurely 
and to protect the motor in the event 
of the door being unable to close 
fully. 
A block diagram of the electronic 

control is shown in Fig. 1. 

SUITABILITY 
The basic mechanics of automating 

a garage door are to be outlined first. 
since it is essential to establish the 
feasibility  of  the  project,  before 
building the circuits required. The 
whole project comprises of four main 
sections; the ultrasonic transmitter 
(fitted into the car); the ultrasonic re-
ceiver; the logic control circuit and 
the mechanics, including the door 
micro-switches  and  "safety cut-out 
circuit". 
Each section is complete in itself, 

and some readers may find other ap-
plications for parts of the project. 
The logic circuit for example, is ap-
propriate for any open/close, or up/ 
down system from lifts to automated 
curtains! 

2410V 
MAINS IN POWER SUPPLY 

MANUAL OPEN/CLOSE 
SWITCH 

REMOTE OPEN/CLOSE 
.01/4   

ULTRASONIC 
TRANSMITTER HO))) 

• 
ULTRASONIC 
RECEIVER 

SPRING TENSION 
CUT-OUT SWITCH 

V 

CONTROL LOGIC 

DOOR FULLY 
OPEN SWITCH 

DOOR LOCK 
OPEN 3. 1  MECHANISM SOLENOID 

1  GEARBOX CLOSE _  MOTOR 1- 

DOOR FULLY 
CLOSED SWITCH 

DOOR OBSTRUCTION 
CUT-OUT SWITCH 

DOOR STOP SWITCHES 

Fig. 1. Block diagram of the elec-
tronic control system. The logic 
circuit processes information from 
the switches and ultrasonic remote 
control to open, close or stop the 
door. 
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GARAGE DOOR 
It is essential at this stage to check 

that the garage door can be closed 
and opened in the following way: 
(see Fig. 2). Unlock the door and pull 
gently  in  direction  A.  The  door 
should begin to open, and it may rise 
under its counterbalance weights or 
springs. If it tends to stick, a vertical 
force in direction B should open it 
fully. 
Now fix a cord to point P (to one 

side of the door) and pull down to-
wards C, in direction of arrow. It 
should be possible to close the door 
fully, pulling only from point C. 
If the door works in this way, it 

will be noted that only three forces 
are required to open and close the 
door. Force C is provided by the motor 
winding up a cord, force A is pro-
vided by a spring, and force B (if 

/ GARAGE ROOF 

A 

DOOR FRAME 

GARAGE DOOR 

(C) (d) (a)  (DI 

CONTROL 
ELECTRONICS 
FOR THE 
GARAGE 
DOOR 
SYSTEM 

Electronics 
Approx. 
Cost 
£42 

POINT P PULLEY 

...... 
40.4 

4̀1T.:g;ssATM. 

Fig. 2. (a), (b) and (c) show the forces required, and the directions in which they act, to open and close an up-and-over garage door 
(d) Shows the way in which two of these forces are achieved. 

necessary) by a weight and two pul-
leys as shown in Fig. 2(d). 
The actual arrangement will vary 

according to the geometry of the 
garage, and detailed measurements 
will not therefore be provided. Be-
fore starting work, check that the 
door operates freely, and does not 
stick at any point. The importance of 
this cannot be over stressed. 

MECHANICAL ASSEMBLY 
The actual construction and instal-

lation of the mechanics involved will 
be discussed in depth in Part Two of 
this article next month. The majority 
of the mechanical components, with 
perhaps the exception of the motor, 
should  be  readily  available  from 
builders  merchants  or  hardware 
stores, or even scrounged from old 
scrap. 
The ultrasonic receiver and trans-

mitter circuits will be detailed first, 
each being treated as a separate unit. 
Part Two will deal with the Control 
Logic circuit construction, the mech-
anical modification and, finally, the 
fitting of the system as a whole to 
fully automate the up-and-over type 
garage door. 

ULTR ASO NIC TR A NSMITTER 

The finished Ultrasonic Transmitter with 
remotely wired transducer and switch. 

HAVING  experimented with optical 
and infra red systems, an ultra-

sonic remote control system operating 
at 40kHz was chosen for its overall 
effectiveness  regarding  cost  and 

operating distance. Ultrasonic trans-
ducers are available in pairs (which 
in most cases means that either unit 
may be the transmitter or receiver) 
or sold as individual units, where the 
transmitting and receiving units are 
different. 
Both combinations of these devices 

have been tiled in the transmitter 
and the receiver, and little difference 
in performance was observed. 

CIRCUIT DESCRIPTION 
The circuit (see Fig. 3) is designed 

for operation from a nine volt bat-
tery. While the car battery supply 
could be  used, the  saving  made 
hardly justifies the extra components 
required, especially when the life of 
the battery will probably approach 
the life of the car battery! 
The  transmitter  is activated by 

pressing  push  button  switch.  Si, 
which must be held down for a few 
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ULTRASONIC TRANSMITTER 

REMOTE 
OPEN/ 
CLOSE 

* SEE 

Fig. 33..  Circuit diagram of the Ultrasonic Transmitter. 

1 2 3 1 5 6 7 8 9 10  12  14  16  18  20  22 23 

A 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • • 0 0 0 0 

• 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 O • O • 

0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 • 0 • 0  • 0 0 • 0 0 0 0 0 

• 0 0 0 0 0 • 0 0 0 0 • 0  • • • 0 0 0 0 0 0 

1 

0 • • 0 0 O WO • 0 0 • 0 • 0 ,0 0 0 0 0 0 0 

00 0 0 0 0 • Mllo o • • o •• oCII• 0 0 0 • 
00 0 0 0 0 0 0 0 • 0 0 0 0 0 • • o • o • o o 

Fig. 4. Stripboard layout of the Transmitter, showing track breaks on the underside. 

Transmitter with lid removed to show the 
way in which the board and PP3 battery 
are mounted. 

COMPONENTS 
TRANSMITTER 

Resistors 
R1  10kfl 
+1/1/ carbon ± 5% 

Capacitors 
Cl  1000pF polystyrene 
C2  0.01µF polyester 
C3  100,4F 25V elect. 

See 

Sho 
ICi  555 timer Ta I Semiconductors 

D1  1N4001  page 30 

Miscellaneous 
B1  9V battery (PP3) 
Si  push-to-make, 

non-latching 
VR1  101d1 miniature 

horizontal preset 
X1  40kHz ultrasonic 

transducer 
Stripboard, 0-1 inch matrix, 8 
strips by 23 holes; case size 72 x 
50 x 25mm (Vero type 75-1469L); 
wire; battery clip; 8 pin d.j.!. i.c. 
holder. 

OMPONENTS 

f5.50 
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seconds (as determined by the preset 
VR2 in the receiver). The 40kIlz 
signal required to drive the trans-
ducer, X 1, is obtained from ICI, the 
popular 555 timer, in the astable 
multivibrator configuration function-
ing as an oscillator. The values of 
Cl, R1 and VR1 are chosen to pro-
vide this frequency, VIII being ad-
justed to ensure the maximum output 
is obtained  from  the  transducer. 
Capacitor C2 also aids decoupling, 
and enhances stability. Capacitor C3 
decouples the supply. 

CONSTRUCTION 
A piece of 0.1  inch stripboard 

measuring 8 strips by 23 holes is used. 
In practice the size should be chosen 
to achieve a good fit in the case. 
See Fig. 4. 
Break the tracks as shown (seven 

breaks altogether) and assemble the 
components,  starting with the i.c. 
socket, wire links, and preset VR1. 
The  other  components  should  be 
added, checking the polarity of C3 
and DI. 
Decide at this stage where and how 

the device will fit inside the engine 
compartment of the car, and whether 
the transducer will be fixed by itself, 
or attached to the case of the trans-
mitter unit. The transducer should be 
mounted in a position where it can 
directly face the receiver, DO NOT 
FIT THE DEVICE TO THE CAR AT 
THIS  STAGE,  but  establish  the 
lengths of wire required to link the 
stripboard with the transducer and 
the push-button switch, Sl. 
Remember that this switch will be 

fitted below the dashboard and the 
wires must be long enough to reach 
the transmitter unit inside the car. 
Finally insert IC1 into its holder ob-
serving the correct orientatioa. 

TRANSMITTER CASE 
A small plastic case 72 x 50 x 

25mm was used. Two holes, one for 
the transducer wires and the other 
for the push-button switch wires were 
drilled.  The  stripboard  may  be 
secured by means of self-adhesive 
foam rubber pads, and likewise the 
PP3 battery may be fitted. Holes for 
mounting the completed transmitter 
must also be drilled in the case. 
The transmitter should be kept on 

the workbench ready for testing and 
tuning when the receiver has been 
constructed. 

ULTRASONIC 

RECEIVER 

THE ultrasonic receiver is housed in a separate case to the power 
supply and control logic circuits. This 
reduces the chance of noise being 
picked up from the transformer, re-
lays and motor, and allows the re-
ceiver to be placed near the receiv-
ing transducer thus avoiding the use 
of long connecting wires in this very 
sensitive area. 

RECEIVER CIRCUIT 
DESCRIPTION 
This circuit is based on an opera-

tional amplifier type 748, see Fig. 5. 
This is similar to the popular 741, 
but offers external frequency compen-
sation, so with a suitable capacitor 
(C4) across pins 1 and 8, provides im-
proved high frequency gain. 
The signal from the transmitter is 

received by the transducer Xl, is 
amplified by transistor TR1, and then 

the output is applied to ICI via coup-
ling capacitor C2, the GAIN CONTROL 
pot, VR1, and capacitor C3. Resistors 
R5 and R6, and capacitors C5 and C6 
form a filter which produces maxi-
mum gain at about 40kHz. This, to-
gether with the low values of C2 and 
C3 limits the sensitivity of the circuit 
at audio frequencies. 
The output from ICI is coupled via 

d.c. blocking capacitor C7 to the vol-
tage doubler and detector diodes DI 
and D2. When a 40kHz signal is re-
ceived by the transducer, a steady 
voltage develops across capacitor C8. 
Resistor R8 is for discharging C8 
under a no-signal condition. 
When the signal is received, trans-

istor TR2 switches on, Its collector 
voltage falling almost to zero. Trans-
istor TR3 is turned off, and the cur-
rent flowing through VR2 and R10 
flows via R11 to charge up capacitor 
C9. 

COMPONENTS 

Resistors 
R1  6.2Mf) 
R2  100kfl 
R3, 4.5  'IMO (3 off) 
R6, 7  1kfl (2 off) 
R8  82kfl 
R9  4-7M1) 
R10, 11  22k11 (2 off) 
All *W carbon ± 5% 

Capacitors 
Cl 
C2,3,5,6 
C4 
C7,8,10 
C9 

RECEIVER 

100 F 25V elect. 
100pF ceramic (4 off) 
3-3pF ceramic 
0.1 µF polystyrene (3 off) 
22µF 25V elect. 

Semiconductors 
IC1  748 operational amplifier 8 pin d.i.l. 
D1, 2  0A91 germanium signal (2 off) 
TR1, 2, 3  BC184L silicon npn (3 off) 

£7.80 

See 

Shop 
Talk. 

Miscellaneous  page 30 
VR1  47k.0 miniature horizontal preset 
VR2  1001d1 miniature horizontal preset 
X1  40kHz ultrasonic transducer 
Stripboard, 0.1 inch matrix, 14 strips by 42 holes; diecast box size 113 x 63 x 
31mm; small grommets (2 off); wire; screened cable; 8 pin d.j.!. i.c. holder; 
board mounting hardware. 
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Cl 
0.1pF 

D2 
049' 

C5  C6 
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DI 
0491 

C8 T0.1p I-

Fig. 5 Circuit diagram of the Ultrasonic Receiver. 
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EiC1841 

VR2 
100k11  

RISE TINTE1 

RIO 
22k11 

RI122ka 
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OUTPUT TO 
LOGIC CIRCUIT 
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+12V 

OV 

TO CHA 

OUTPUT 
LOGIC 
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Fig. 6. Stripboard layout of the Receiver, the bottom view showing the positions of all track breaks. 
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Hence the voltage on C9 slowly 
rises, its charge rate determined to 
a large extent by VR2. Thus a steady 
signal lasting for a preset time must 
be received before the logic circuit of 
the next stage is triggered. This, to-
gether with the narrow band fre-
quency selectivity of the amplifying 
stage makes the unit very insensitive 
to stray noise. 
Under no signal conditions transis-

tor TR2 is cut off, and enough current 
flows via resistor R9 into the base of 
TR3, turning it on, maintaining its 
collector at nearly zero volts, hence 
the current flowing via preset VR2 
and R10 now sinks through TR3. 
C9 will also be discharged through 

TR3, therefore no output is present 
under these conditions. Decoupling is 
provided by capacitors Cl and C10. 

CONSTRUCTING THE 
RECEIVER 
The receiver is constructed on 0.1 

inch matrix stripboard measuring 42 
holes by 14 strips (see Fig. 6). 
Break the tracks where shown (15 

in all) and solder in the wire links, 
i.c. socket, presets VR1 and VR2, and 
resistors.  The  diodes,  electrolytic 
capacitors and transistors must be 
fitted the correct way round, the 
non-polarised capacitors can be fitted 
either way. The i.c. may now be in-
serted, again observing the correct 
orientation. 
Finally solder the connecting wires 

and screened cable to the ultrasonic 

detector, ensuring that the screen con-
nects the case pin of the detector 
with the OV track on the circuit 
board. Note also that this lead will 
have to be threaded through the case 
of the receiver, and through the hole 
in the garage door frame (yet to be 
drilled). 

DIECAST CASE 
In  order  to  provide  electrical 

screening, a diecast box should be 
used to house the receiver circLit. 
The  box  used  in  the  prototype 
measured 113 x 63 x 31mm. 
Begin by drilling holes for the 

earthing  screw,  securing  screws, 
transducer lead and output/power 
leads. Rubber grommets should be 
fitted where any leads pass through 

Finished Receiver board assembly. 

the case, and the stripboard may be 
mounted by any convenient method, 
taking care not to allow the case to 
cause a short circuit. 
Finally the lead from the OV track 

(marked CHASSIS on Fig. 6) should be 
fixed to the case by means of a solder 
tag connection. 

TESTING THE ULTRASONIC 
SYSTEM 
A 12V power source is necessary to 

test the receiver as the power supply 
on the control logic circuit has yet to 
be built. 

View inside the Receiver case showing the component board with • 
screened cable to the transducer. 

Connect a voltmeter set to read 
about 5 volts between the TEST POINT 
at D2 "k" and 0 volts on the receiver. 
Set up the transmitter and the re-
ceiver with the two transducers fac-
ing each other, a few centimetres 
apart. 
Adjust the transmitter preset, VR1, 

to about the half way point, and set 
the receiver preset VR1, GAIN CON-
TROL, to full gain, that is fully clock-
wise. 
Switch on the receiver 12V power 

supply, and observe the voltmeter. It 
should read zero. Connect the trans-
mitter power supply (PP3 battery) 
and check that the voltmeter now 
gives a reading when transmitter 
switch, Si, is made. Adjust the trans-
mitter preset, VR1, if necessary to 
obtain a maximum reading. 

Move the transducers much further 
apart (up to 10 metres), and again 
adjust the transmitter preset for a 
maximum reading. 
Reset the voltmeter to read 12V, 

equal to the power supply, and con-
nect the positive meter terminal to 
the "output" lead from the receiver. 
Set VR2, RISE  TI ME  control, to a 
midway position, and switch on the 
transmitter. The voltmeter reading 
should slowly rise to nearly the sup-
ply voltage, and fall to zero when the 
transmitter is turned off. Adjusting 
VR2, will alter the time taken for the 
voltage to rise, thus setting the delay 
time  before  the  control  logic  is 
activated. 

NEXT  LOGIC CONTROL AND 
MONTH: MECHANICAL ASSEMBLY 
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MODEL railway layouts can be fitted 
with numerous accessories to give 

greater realism, and this does not just 
include items which give improved 
realism visually. Various sound effects 
units for model railways can be pro-
duced, and the "chuffer" unit described 
here is an example of such a unit. 
When the model train is stationary 

the unit produces a "hissing" sound 
(to feed on amp/speaker) which simu-
lates the sound of a steady stream of 
steam  escaping  from  a stationary 
locomotive. When the train starts to 
move, the "chuffing" sounds are pro-
duced, and the unit responds to the 
track voltage so that as the speed of 
the train increases and decreases, so 
does the "chuffing" rate. 
The unit can be adjusted so that 

the "chuff" sounds commence as the 
train starts to move. 
The unit does not have an integral 

amplifier or loudspeaker, and is in-
tended to feed into a hi fi system, 
record player, or any suitable ampli-
fier.  Best results seem to be ob-
tained with a fairly high power ampli-
fier and a large speaker, but quite 
good results can be obtained using a 
simple battery powered amplifier hav-
ing an internal miniature speaker if 
preferred. 
This chuffer unit should work with 

any normal type of train controller 
without any modifications being re-
quired. It will operate with types that 
have an unsmoothed or pulsed output 
just as well as with types having a 
smoothed output. 

SYSTEM PRINCIPLES 
Consider  the  block  diagram  of 

Fig. 1. 
The voltage across the track is fed 

to the control input of a voltage con-
trolled oscillator, and the latter is de-

BY R. A. PENFOLD 

signed so that it fails to operate with 
a low input voltage, and has an oper-
ating frequency that rises steadily as 
the input voltage is increased above 
a certain threshold level. It is this 
oscillator that sets the "chuff" rate. 
With many controllers the voltage 

on the track is not a steady d.c.. but is 
simply a rectified a.c. signal, or a 
series of pulses. In either case the 
motor responds to the average d.c. 
potential across the tracks, and the 
voltage controlled oscillator must also 
be designed to respond to the average 
level, rather than the level present 
from one instant to the next. 

A white noise generator produces a 
"hissing" sound which is very similar 
to the sound of escaping steam, and a 
noise generator is therefore used to 
produce  the  basic  signal  of  the 
chuffer. The output of the noise gen-
erator is quite weak and it is therefore 
amplified before being applied to a 
voltage controlled attenuator. From 
here the signal is fed to the output. 

HISS AND CHUFF 
The voltage controlled attenuator is 

controlled by the output signal of the 
voltage controlled oscillator. The cir-
cuit is arranged so that with the 
voltage controlled oscillator not oper-
ating, the noise signal is moderately 
attenuated, and produces a reasonably 
strong output signal. This is the re-
quired steady "hissing" sound of a 
stationary steam  locomotive. When 
the voltage controlled oscillator starts 
to operate it switches the voltage con-
trolled attenuator between full output 
and zero output, so that bursts of 
noise are produced at the output 
and the desired "chuffing" sound is 
generated. 

CIRCUIT DESCRIPTION 
Now consider the circuit diagram. 

Fig. 2. RI and CI form the low pass 
filter at the input and DI to D4 form 
the bridge rectifier. The voltage con-
trolled oscillator is based on TR1 and 
ICI, the latter being a cmos 555 timer 
i.c. (the ICM7555) used in the astable 
mode. The cmos version is used here 
merely because it gives the circuit a 
much  lower  current  consumption 
(around 2mA instead of 10mA). 

INPUT 
FROM 
RAILWA 
TRACK 

LOW 
PASS 
FILTER 

BRIDGE 
RECTIFIER 

VOLTAGE 
CONTROLLED 
OSCILLATOR 

NOISE 
GENERATOR 

VOLTAGE 
CONTROLLED 
ATTENUATOR 

AMPLIFIER 

OUTPUT TO 
AMPLIFIER/ 
SPEAKER 

Fig. 1. Block diagram of the Model T am n Chuffer showing principle of operation. 

This is achieved simply by adding a 
low pass filter at the input to inte-
grate the pulses and give a reasonably 
smooth d.c. output. This also filters out 
any noise spikes placed on the track 
supply by the electric motor in the 
locomotive. 

BRIDGE CIRCUIT 
The  voltage  controlled oscillator 

must also respond properly to an in-
put voltage of either polarity since the 
direction of the train is controlled by 
switching the polarity of the track 
supply, and both polarities will be 
used. This problem is easily overcome 
by adding a bridge rectifier at the in-
put so that the polarity of the signal 
fed to the control input of the voltage 
controlled input is always the same, 
regardless of the track supply polarity. 

With no input voltage to the unit 
TRI will be switched off and there is 
no charge path for timing capacitor 
C3. The oscillator therefore fails to 
operate. With a track voltage of rea-
sonable proportions present, TR1 is 
biased into conduction by way of R2 
and oscillations are produced. The 
higher the track voltage, the more 
heavily TR1 conducts, and the higher 
the frequency of oscillation. VRI is 
adjusted  so  that  oscillation  com-
mences  at  the  appropriate  track 
voltage. 
R5 is included in the circuit to pre-

vent the oscillator from operating at 
a very low frequency due to possible 
leakage through TR1, which could 
produce the occasional "chuff" while 
the train was stationary. 
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IINPUT I 

FROM 
MODEL 
RAILWAY - 
TRACK 
SUPPLY 

RI 

Fig. 2. The circuit diagram of the Model Train Chuffer. An amplifier/speaker is required. 

The prototype Chuffer before labelling of 
control panel functions. 

WHITE NOISE 
The noise signal is generated by R9 

and TR4. The base-emitter junction 
of TR4 is reverse biased and acts 
rather like a low voltage Zener diode. 
Like a Zener diode it produces noise 
spikes which collectively give the re-
quired white noise signal, but this 
signal is only a few millivolts r.m.s. in 
amplitude and must be considerably 
amplified in order to give a high 
enough output level to drive most am-
plifiers. The necessary amplification is 
provided by TR3 which is used as a 
straightforward  high gain  common 
emitter amplifier. C6 rolls off the 
upper audio response of this stage 
slightly. This is necessary because the 
pitch of the noise signal is slightly 
too high to give a realistic effect. C5 
couples the amplified noise signal to 
the output socket. 
TR2 has its collector to emitter im-

pedance shunted across the output of 
the unit, and the output signal level 
can be controlled by means of a signal 
to the base of TR2. With zero base 
current, TR2 is switched off and has 
such a high collector to emitter im-
pedance that it has no significant 
effect. 
If it is steadily biased more heavily 

into conduction it gradually loads the 
output more heavily, thus reducing 

CHUFFER 
UNIT 

1N/1148  TR2 
BC IO9C 

the output level. When biased hard 
into conduction the output level is in-
significant. 
Of course, a simple voltage con-

trolled attenuator of this type would 
not be acceptable in most applications 
as it generates significant amounts of 
distortion, but here it is only being 
used to control a noise signal and 
quite high levels of distortion are of 
no consequence. 
When ICI is not oscillating, its out-

put assumes the high state. TR2 is 
then biased into conduction from the 
output of id  I via R6. but it does 
not conduct very heavily and there is 
a reasonably strong noise signal at the 
output. 

ION/OFF 

811 
94 

When ICI is oscillating, on positive 
output pulses a strong base signal is 
applied to TR2 by way of C4, D5, and 
D6. This reduces the amplitude of the 
output signal to practically zero. 
When the output is negative, TR2 

does not receive any significant bias 
current through R6, or C4. D5, and 
D6, so that it switches off and the 
output is at full amplitude. Thus the 
required modulation of the output sig-
nal and the "chuffing" sound is pro-
duced. 
The circuit gives an output signal 

level of sound around 1 volt r.m.s. 
from a 3.9k0 source impedance, and 
this is sufficient to drive any normal 
audio amplifier. 

HOW IT WORKS 

A°4-11  

VOLTAGE 
CONTROLLED 
ATTENUATOR 
V.C.A.) 

-T-
NOISE 

GENERATOR 

LOUDSPEAKER 
C/y 

COlupp P 

CHUFF  - 
CHUFF-, 

AMPLIFIER 

A voltage controlled oscillator (v.c.o.) receives its control voltage from 
the track, and has a frequency of operation that varies from zero with a low 
track voltage to several pulses per second at maximum track voltage. 
A noise generator has its output fed to a voltage controlled attenuator 

(v.c.a.) and then to an external amplifier and speaker. With the oscillator 
not operating this gives a steady, steam-like "hissing" sound from the 
speaker. When the oscillator operates, via the v.c.a., it gives bursts of 
noise signal that produce the "chuffing" sound. 
The "chuff" rate is controlled by the frequency of the v.c.o. which is in 

turn controlled by the track voltage (and the speed of the train), so that the 
train speed and "chuff" rate match one another. 
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Fig. 3. Layout of the components on the stripboard with breaks to be made on the 
underside. Also shows wiring between board and case mounted components. 

B1 
-Ve 

Lk. 

View of the Chuffer with lid raised show 
ing board mounted on rear of case. 

COMPONENTS 
Resistors 
R1  221(0 
R2 1.2M0 
R3 2-71d1 
R4 271d2 
R5 2-2ML1 
R6 1.2MCI 
R7 3-9k11 
R8 1-8Mil 
R9 68kfl 
All I watt carbon 

See 

Talk 
page 30 

5% 

Capacitors 
Cl  22n F polyester (C280) 
C2 100nF polycarbonate 
C3 1µF 25V elect. 
C4 4-7µF 25V elect. 
C5 4-7/4F 25V elect. 
C6 4.7nF ceramic plate 
Cl  150n F polyester (C280) 
C8 100µF by elect. 

Semiconductors 
IC1  ICM7555 CMOS timer i.c. 
TR1  BC179 silicon pnp 
TR2, 3 BC109C silicon npn (2 off) 
TR4  2N2926 silicon npn 

(see text) 
D1 to D6 1N4148 small signal 

silicon (6 off) 

Miscellaneous 
VR1  47ki2 carbon lin. law 

potentiometer 
Si  s.p.s.t. miniature toggle 
SKI, 2 Wander sockets (2 off) 
SK3  3-5mm jack socket 
B1  9V type PP3 
Stripboard: Olin matrix, 15 strips 
x 36 holes; case type BIM4004 or 
similar;  control  knob;  p.v.c. 
covered stranded wire; output 
leads, 3.5mm jack plug to con-
nectors to suit amplifier. 

Approx. cost  .E7  
Guidance only 
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STRIPBOARD LAYOUT 
The chuffer unit can be made quite 

compact and it will readily fit into a 
case measuring about 110 X 70 x 50mm. 
The controls and sockets are mounted 
on the front panel, and any sensible 
layout can be employed as the layout 
is not critical from the electronic 
point of view. 
The stripboard layout for the circuit 

is shown in Fig. 3. and uses 0.1 inch 
matrix board having 15 strips by 36 
holes. There are thirteen breaks in the 
copper strips plus the two 6BA or 
M3 clearance mounting holes to be 
made before soldering in the com-
ponents and link wires. 
ICI is a cmos device, but it has an 

internal protection circuit that elimi-
nates the need for any of the usual 
cmos handling precautions. It can 
therefore be soldered direct to the 
board and it is by no means essential 
to use an i.c. socket. 
TR4 is a 2N2926 device in the pro-

totype, but any silicon npn device hav-
ing a low base/emitter reverse break-
down voltage should work just as well. 
Devices such as a 2N2924, 2N3711, 
2N3708, BC184,  and a BC238 all 
worked well in the circuit, and it is 
likely that most constructors will be 
able to find a suitable device in their 
spares box. 

Close up of the prototype Chufler circuit board. 

" • 
•  •••••••  •oce • or eo encre 0000.50 
•••eeee  oc o r or n n o o n o o 0 0 0 0 0 # 

oc " c  cncrl o o c  0+1 0 ,1 
r  ,  •-• 0 Î  e' 0 "" 

• 

Devices  having  a comparatively 
high reverse base/emitter breakdown 
voltage will not work properly in the 
circuit as the battery voltage might be 
inadequate to produce breakdown and 
generate the noise spikes, especially 
as the battery voltage starts to fall. 
The completed component board is 

wired to the rest of the components 
once fitted on the front panel using 
ordinary multistrand p.v.c. insulated 
wire, and the board is then mounted 
on the rear panel of the case, towards 
the top, using M3 or 6BA fixings. This 
will leave ample space for a PP3 size 
9 volt battery on the base of the case, 
and a piece of foam material can be 
used to keep the battery in position 
here. 

USING THE UNIT 
A screened lead fitted with plugs of 

the appropriate type is used to con-
nect the output of the chuffer unit to 
the input of the amplifier. An or-

dinary twin lead is used to take the 
voltage from the track to SKI and 
SK2, and an extra power rail can be 
included in the layout to provide a 
convenient take-off point for the track 
voltage. 
Probably the easiest way of giving 

VR1 the correct setting is to adjust 
the train controller so that the train 
is moving as slowly as possible, and 
then adjust VR1 for the lowest pos-
sible "chuff" rate. After using the unit 
for a while, any fine trimming of VRI 
can then be carried out if it should 
prove necessary. 
VR1 has been made a panel control 

rather than an internal preset com-
ponent so that it can easily be re-
adjusted to suit a different loco-
motive. 
If the amplifier has tone controls it 

is worthwhile experimenting a little 
with the settings of these to try to 
obtain optimum realism. A certain 
amount of bass boost, for example, 
can give a very good effect.  )=1 

JACK PLUG lk FAMILY... BY DOUG BAKER 

WITH A LOUDHAILER YOU 
DON'T NEED TO SHOUT 

DEAR Yl 
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EE TEACH•NIN 332 
PART 4 
BY 0.N. BISHOP 

BASIC ELECTRONIC THEORY 
WITH EXPERIMENTS 
SWITCHING CIRCUITS WITH TRANSISTORS AND INTEGRATED CIRCUITS 
CO FAR we have studied the action of 
three kinds of electronic component: 
(1) Resistors reduce the flow of electric 

current by a greater or lesser amount, 
depending on their resistance. 
(2) Diodes allow current to flow freely 

in one direction but allow virtually no 
current to flow in the opposite direction. 
(3) Transistors have two actions: (i) they 

act as switches, allowing a current to flow 
or not to flow, (ii) they act as variable 
resistors allowing different amounts of 
current to flow. The varying flow of 
current is itself controlled by a much 
smaller current, so transistors acting in the 
second way are amplifiers. 
Components such as transistors and 

diodes, which give a gain in current or 
voltage, or which have directional proper-
ties, are called active components. Com-
ponents such as resistors, which do not 
have these effects, are called passive com-
ponents. 
This month we shall follow one im-

portant way of using the switching property 
of transistors. 

EXPERIMENT 4.1 
The action of a switching transistor 

Fig. 4.1 shows a transistor (TRI) con 
nected so as to switch an I.e.d. (D1) on or 
off. The Verobloc layout for this Experi-
ment is shown in Fig. 4.2. 
Touch flying lead X to strip A (+6V). 

This turns TRI on. It now has very low 
resistance between d and s (about 5 (I). If 
we think of TRI and R4 as parts of a 
potential divider, we can calculate that the 
voltage at point Z is about 6 x (5/185)= 
0.16V. This is close to OV, and certainly 
not high enough to cause a current to flow 
through the I.e.d. and light it. 
Touch X to strip M (OV). This turns 

TRI off and its resistance is several million 
ohms. The voltage at Z becomes almost 
+6V. A current can now flow through Dl. 
Check the truth of the statements above 

by connecting the meter to Z (location 
F18). 

EXPERIMENT 4.1 

STRIP A 
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Fig. 4.1. Circuit diagram for investi-
gating the switching action of a 
VMOS transistor. 

Fig. 4.2. The layout of Fig. 4.1 on 
the Verobloc. The dotted leads 
show the connections for measur-
ing the voltage at Z. 
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TRUTH TABLES 
We can summarise the results of Experi-

ment 4.1 in a table. In this table (Table 4.1) 
the word "low" means OV or as close to OV 
as makes no difference. The word "high" 
means the supply voltage (+6V in this 
experiment) or close to it. The second 
column shows the voltage at Z that corres-
ponds to any given voltage at X. This table 
is a truth table because it tells us what is 
true about the logic of the circuit. 

Table 4.1 

X 

Low 
High 

High 
Low 

Table 4.2 

X 

Table 4.2 shows exactly the same thing, 
but represents low by "0" and high by "1". 
It is a little quicker to write Table 4.2 
and to read from it. 
Notice that X and Z can have only two 

states—low or high, 0 or 1 respectively. 
This is because the transistor is either on or 
off. We do not allow in-between states. 
If Xis 0, Z is 1. We could also say that if 

X is 0, Z is NOT 0. Or if Xis 1, Z is NOT I. 
This circuit performs a simple logical 
operation. Z is always the opposite of X. 
Z is NOT X. The logical operation is there-
fore called NOT.  Sometimes it is called 
INVERT. 

A circuit which performs a logical 
operation is called a logic gate. Note that 
this use of the word "gate" is different 
from its use for the gate electrode of an 
f.e.t. 
Fig. 4.1 thus shows the circuit of a NOT 

gate, with input X and output Z. The I.e.d. 
is not part of the gate; it is there simply to 
show the state of the output of the gate. 

EXPERIMENT 4.2 

Diode gates investigated 

Two diodes are used in the logic gate 
shown in Fig. 4.3. As before, the I.e.d. (DI) 
indicates the state of the output (Z). Inputs 
X and Y can each be made 1 (=6V) or 0 
( —0V). Since there are two inputs, each 
with two possible states, there are four 
possible combinations of inputs. The truth 
table for this gate needs four lines: 

Table 4.3 

• Inputs Output 

The output column has been left blank, 
for you to fill in the results of your experi-
ment. The layout for this is shown in Fig. 
4.4. The results appear on p.29. 

When you have finished the above test, 
work out the behaviour of the gate in Fig. 
4.5, Verobloc layout Fig. 4.6. 
The input columns of the truth table 

are the same as in Table 4.3, but the out-
puts are different (see p.29 for answer). 

AND and OR 
The output of the gate in Fig. 4.3 can be 

high only if both X AND Y are connected to 
6V. If either X or Y are connected to the 
OV rail, current flows through D4 or D5, 
which act as resistors of low value. The 
voltage at Z becomes close to OV. 
Since both X AND Y must be 1 to obtain 

an output of.1, we call this an AND gate. Z 
is true (Z— I) only when X is true (X=1) 
AND Y is true ( Y= I )• 
In Fig. 4.5 the output is I whenever X 

OR  Y are connected to +6V. Connecting 
either to OV has no effect, since the diodes 
do not allow current to flow from Z to the 

EXPERIMENT 4.2 
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OV line. Since Z is true (Z= I) when X is 
true (X-1) OR when Y is true ( Y=1), OR 
when both are true, we call this an OR gate. 

EXPERIMENT 4.3 
Combining two logic gates 

Fig. 4.7 shows the AND gate with its out-
put fed to the NOT gate. Wire up this gate 
according to Fig. 4.8 and work out its 
truth table. 
As might be expected, column Z of this 

table has the opposite values to column Z 
of the AND truth table. Since this gate per-
forms a NOT-AND operation, we call it a 
NAND gate. 
Wire up the OR gate again (Fig. 4.5) and 

feed its output to the NOT gate (Fig. 4.1). 
This makes up a NOT-OR gate, or NOR gate 
as it is known. Use it to find the NOR 
truth table. You will need to devise a 
Verobloc layout for this. 

It6V1 

I. 

7LAT OR 
k NOTCH 

You will notice in this and 
the  remainder  of  the 
Experiments this month, 
that no current limit re-
sistor appears in series 
with the I.e.d. This is in 
order when operating from 
a low supply voltage but 
one  must  be  included 
when the supply voltage is 
greater than 6V. 

Fig. 4.3. Circuit diagram for in-
vestigating diode gates. 

Fig. 4.4. The layout of Fig. 4.3 
on the Verobloc. 
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EXPERIMENT 4.2 

STRIP A DA 

Fig. 4.5. Another circuit for investigating 
diode gates. Compare orientation of D4 
and D5 with those in Fig. 4.3. 

Fig. 4.6. The layout of Fig. 4.5 on the Verobloc. Take 
care to orien'ate the diodes correctly. 

EXPERIMENT 4.3 

DA IN41418 05 y k  1NA14.8 
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, AND  NAND   •  

B5-B8 6V 1 
DI Ill 209 
NOT STRIP M 

Fig. 4.7. Circuit in which a AND gate and a NOT 
gate are cascaded to form a third type of logic gate. 

Fig. 4.8. The circuit of Fig. 4.7 wired up on the Vero-
bloc. 
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"-CHANNEL 
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OV 

Fig. 4.9. Making a NAND gate from four 
m osfets. 

INTEGRATED CIRCUITS 

Another way of making a NAND gate is 
shown in Fig. 4.9. It is made from four 
MOSFETS.  Two of these are n-channel 
MOSFETS, such as we described in Part 2. 
They are switched on when their gate 
electrodes are made high. The other two 
transistors are p-channel mosFErs, which 
are switched off by a high input, but 
turned on by a low one. 
To give a low output at Z we need to 

turn both n-channel transistors on (connect-
ing Z to the OV rail), and turn both p-
channel transistors off (isolating Z from 
the +6V rail). In other words, inputs X 
and Y must both be high. With any other 
combination of inputs, Z is connected to the 
6V rail through one or both of the p-
channel transistors: also, one of the n-
channel transistors is off, disconnecting Z 
from the OV rail. In all these cases, output 
is O. 
Such a gate has a much faster and more 

reliable action than the simple gates used 
in the experiments. We could make such a 
gate by wiring up four mai ms on the 
breadboard, but there is no need to go to 
this trouble and expense, for the gates can 
be bought ready-made. 
When manufacturing MOSFETS it is easy 

to produce several on a single slice of 
silicon complete with the connections 
needed make up the logic gate. This is what 
is called an integrated circuit. 
In this example, we find four NAND gates 

on a single chip, as shown in Fig. 4.10. 
Each gate has two input terminals and one 
output terminal. They share a common 
power supply. The package is described as 
a quad 2-input NAND. 
When we are building logic circuits it is 

not necessary to know exactly how each 
gate is constructed. All we need to know is 
what it does. Consequently it is much 
simpler and a good deal more informative 
if we represent gates by special symbols, 
see Fig. 4.11. 

DOT OR NOTCH 
INDICATES PIN 1 END 

INPUTS. 

OUTPUT 

OUTPUT 

INPUTS 

OV 

vss 

1,00 

3V M 
+ISV 

}INPUTS 1. 

OUTPUT 

OUTPUT1_  

a 
> 

1 M 
INPUTS 

4011 
Fig. 4.10. Pinning details for the CMOS 
Quad-2-input  NAND  gate  i.c.,  4011. 
Viewed from above. 

Note that some kinds of gate may have 
more than two inputs; NOT gates always 
have one input and EXCLUSIVE-OR  gates 
always have two. 

EXPERIMENT 4.4 
Logic with integrated circuits 

Fig. 4.12 shows how to test one of the 
gates of the 4011 i.c. The unused inputs of 

31 

EXPERIMENT 4.4 ''''fiamln*1 

Fig. 4.12. Circuit for investigating 
the action of a 2-input NAND gate, 
one of the four contained in a 4011. 
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25 
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d )  
NOT 

OR 

AND 
3 -INPUT 

EXCLUSIVE OR NOR 
4-INPUT  -INPUT 

NAND 
2 - INPUT 

Fig. 4.11. Symbols for logic gates. 

the other gates are connected to +6V; if 
this is not done the i.c. does not work 
properly. Run through the input combina-
tions of Table 4.3 and check that the gate 
performs the NAND function properly. The 
layout for this experiment is shown in Fig. 
4.13. 
Next wire both inputs of the gate to-

gether (connect Y to J20). This makes the 
gate into a one-input gate. What logical 
operation does it perform now? (see p29). 
Wire up the circuits of Fig. 4.14a and b. 

The numbers indicate the pins to be used, 
the pins being numbered as in Fig. 4.10. 
Run through the usual four input com-
binations for each circuit. What logical 
operations do these circuits perform? It 
appears that NAND gates can be made to do 
many different jobs. 
Remove the +6V battery lead from the 

Verobloc, and replace the 4011 by the 4070 
i.c. and then re-connect the -1-6V supply 
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Fig. 4.13. The layout of Fig. 4.12 on the Verobloc. Note that unused inputs are 
strapped to +6V. 
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PINS 8,932.13,14 

—  —  —  —  — 

Fig. 4.14 (a) and (b) (right). Making logic modules from NAND gates. 

EXPERIMENT 4.5 
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Fig. 4.15. Making up 
a bistable from two 
NAND  gates. The 
other two gates are 
used as buffers. 

Fig. 4.16 (below) 
The Verobloc lay-
out for the circuit 
in Fig. 4.15. 
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lead. This i.c. has four EXCULSIVE-OR gates. 
Each has two inputs, the pin connections 
are the same as those of the 4011, but the 
logic function is different. Find its truth 
table (see p29 for answer). 

COMPUTER LOGIC 
Logic gates are the basis of the action of 

many kinds of device, from the pocket 
calculator and electronic door-chime to the 
most elaborate of mainframe computers. 
Mathematics operates by logical rules so 
we use logic circuits for all kinds of cal-
culations. There is more to say about this 
in Part 12 of the Series. 

EXPERIMENT 4.5 
A memory circuit 

Two NAND gates can be cross-connected 
(Fig. 4.15) to form a bistable circuit. It gets 
its name because it has two stable states. 
We cannot connect I.e.d.s directly to the 
outputs of this circuit for they take so 
much current that the bistable does not 
operate. So we feed the outputs to two 
NOT gates and use these to drive the 1.e.d.s, 
DI and D2. The inputs are normally held 
high by the pull-up resistors R4 and R5. 
They can be made low by pressing SI or S2. 
The layout of the components on the 

Verobloc for this experiment is seen in 
Fig. 4.16. When the battery is first con-
nected, one, but not both, of DI and D2 will 
light. Find out which button you have to 
press to make the bistable change state. 
How do you make it change back again? If 
you press the same button again, what 
happens? Figs. 4.17 a, b and c explain this. 
If the buttons are pressed alternately the 

bistable repeatedly changes from one state 
to the other and back again. On a low input 
at X it flips from one state to the other, then 
on the next low input at Y it flops back 
again. This type of bistable is often called a 
flip-flop. 
The state it is in at any moment is 

determined solely by which input was the 
last one to be made low. It can "remember" 
what has happened to it in the past. The 
flip-flop is used in calculators and com-
puters as a way of storing information—a 
unit of memory. 
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Fig. 4.17 (a) (b) and (c). Stages of action when a bistable changes state. Check 
the logic using your NAND truth table. 

THE J-K FLIP-FLOP 
The 4027 i.c. gives you the convenience 

of two ready-made flips-flops without the 
need to assemble them from individual 
gates. Each has a clock input. The flip-flop 
changes state whenever the clock input 
changes from low to high. A change from 
high to low has no effect. See Fig. 4.18. 
There are two more inputs, called J and 

K. These control what happens when the 
clock input changes. If J and K are both 
low, nothing happens. If one of the J-K in-
puts is high and the other is low. the Q out-
put takes up the state of the J input and the 
Q output takes up the state of the K input. 

If both J and K are high, the outputs 
change state every time the clock input goes 
high. 
The Set and Reset inputs are normally 

held low. If Set is made high, the Q output 
goes high (Q goes low) immediately, with-
out waiting for a change of clock input. 
Reset has the opposite effect. 

I EXPERIMENT 4.6 
I Using the J-K ffip-flop 

Fig. 4.19 shows two flip-flops with their 
J-K inputs high. They change state every 

STRIP M 

DOT OR NOTCH 
INDICATES PIN I END 

I 
d0
1
 
&
i
d 

Z 
dO
l
d 
dl
l
J 

4027 

Fig. 4.18. The pinning details for the 4027 
i.c. viewed from above. This is used in the 
next experiment. 

time their clock inputs go high. We can 
not simply use a push-button at the clock 
input. When you press a button, it does not 
make a good contact at first. Contact is 
made and broken a dozen or more times 
before final good contact is made. The flip-
flop would respond as if its input had 
changed many times and its final state is 
unpredictable. Here we use our earlier 
flip-flop to provide a clean change-over 
from high to low or low to high. Wire up 
the components on the Verobloc according 
to Fig. 4.20. 
Press SI to give a high-to-low change at 

point X (does not affect the J-K flip-flop) or 
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EXPERIMENT 4.6 
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COUNTING AND DISPLAY CIRCUIT 

press S2 to give a low-to-high change 
(changes the J-K flip-flop). Press SI and S2 
alternately until all I.e.d.s are out. Now we 
are ready to start. 
Press SI, making D3 light. The high-to-

low change at X does not affect the J-K 
flip-flops. Press S2, making D3 go out. The 
low-to-high change at X makes FFI (flip-
flop number one) change state and D2 
lights. The Q output of FF1 changes from 
high to low, so it has no effect on FF2 and 
DI stays out. Now press SI again. D3 

I+ 

lights, but there are no other changes, so 
both D2 and D3 are now lit. 
At the next press of S2. D3 goes out and 

so does D2, for there is a low-to-high 
change at X. As Q of FFI goes low, Q goes 
high; this triggers FF2 to change state. DI 
comes on for the first time. 
The changes so far can be set out in a 

table: 

Fig. 4.19. A counting circuit using two J-K flip-flops, a bistable and two NOT gates. 
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Fig. 4.20. The layout of Fig. 4.19 on the Verobloc. 

Table 4.4. 

Step No. Press D3 D2 D1 

0 (start) — 0 0 0 
1 Si 0 0 1 
2 S2 0 1 0 
3 Si 0 1 1 
4 S2 1 0 0 

0  unlit; 1 - lit 

03 

Carry on as above for four more steps, 
recording the results as above (answers 
p29). 

BINARY SCALE 
You may have noticed that if we write 

out the numbers in the diode columns of 
Table 4.4 (including your own results), we 
get the series 000, 001, 010, 011, 100, 101, 
110 and III. These are the first eight 
numbers on  the  binary  scale,  being 
equivalent to counting from 0 to 7 in the 
decimal scale. On the eigth press the lamps 
all go out, returning the count to 0. 
This circuit demonstrates how flip-flops 

can be used to count. It counts the number 
of presses on the buttons. Similar circuits 
can be used to count electrical pulses from 
other sources. If the pulses are produced by 
cars going into a car-park, we can use such 
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a circuit to count the cars, and to trip a 
flip-flop to switch on a 'Park Full' sign 
when the maximum number is reached. 
Counting circuits are widely used in all 
kinds of situations and most of them are 
based on chains of flip-flops. 
Since there have been so many questions 

in the Experiments there is no Question 
Time this month. Next month we look at 
some other kinds of transistor and see 
what they can do. 

Answers to this month's Experimental 
Exercises. 

EXPERIMENT 4.2 

T uth table for AND 

Inputs Output 

X  Y 

0  0 
0  1 
1  0 
1  1 

1 

Truth table for OR 

Inputs Output 

X  Y 

0  0 
0  1 
1  0 
1  1 

0 A 

3111111 1111111111 11111 

31 1;11 q 11111111111111111! " : 

O m  .14-1134  3 0.441  10 61   

EXPERIMENT 4.4 

When the two inputs of a NAND gate are 
wired together, it functions as a NOT gate 
(see 1st and 4th lines of your NAND table). 

Fig. 4.I4a. Inverting the output from a 
NAND  gives NOT-NOT-AND,  which  gives 
AND. 

Fig. 4.14b. inverting the inputs to a 
NAND gives OR. 

Truth table for EXCLUSIVE-OR 

Inputs  Output 

411, •• 

Z is high when one o X or Y (but not both) 
are high. 

EXPERIMENT 4.6 

The remaining stages are: 

Step No. Press D3 D2 D1 

8 

5 
6 
7 
( 0) 

Si 
S2 
51 
S2 

1 
1 
1 
0 

0 
1 
1 
0 

1 
0 
1 
0 

ERRATA 
Further to the correction  last month 
concerning Fig. 1.3, on p660 lines 13 and 
21: change X to Y. 
In Question 1.10, "R1  15%12 and R2 
15012" should read "R4  15012 and 
R5  1512. 

PART 3 ANS WERS 
3.1. n-type. 
3.2. Cathode. 
3.3. Holes (and  positive ions 

in solution). 
3.4. 0.6V. 
3.5. No. 
3.6. By the depletion region. 
3.7. Out. 
3.8. It draws virtually no current 

from the circuit under test. 
3.9. 2.7V. 
3.10. 1.72V. 
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By Dave Barrington 

Component Packs 
The recommendation of bargain packs 

of components is very subjective and really 
a case of ones own personal experience 
as to whether they are "value for money". 
Our own experience has been that cer-
tainly for such items as resistors, capaci-
tors, diodes and mixed semiconductors 
buying packs is cost saving and to be 
recommended. 
When you consider that resistors can 

cost from 1 to 3p each and that you can 
purchase packs of 100 to 600 resistors, of 
varied values, from the sum of 90p to under 
£6 this is quite a saving. On the other hand, 
the purchase of a mixed selection of 
"untested"  semiconductors has been 
known to show a 30 per cent failure rate. 
Two kits worthy of closer investigation 

are the E12 series of resistor packs from 
Home Radio and Rapid Electronics. 
A feature of the Home Radio SP22 Re-

sistor Pack is the method of packing the 
resistors in compartmented cardboard 
trays with their values indicated on label 
strips. This makes for easy selection. 
With 10 each of the popular values and 

5 each of the less popular, the pack con-
tains approximately 400 resistors and 
costs £5 including VAT and postage. 
The Rapid kit contains 6501W 5 per cent 

carbon film resistors banded together in 
groups of ten. The values range from 4.7 
ohms to 1 megohm. 
The cost of the Rapid Electronics kit is 

£4•80 plus VAT and 50p postage and 
packing. 

Pocket Music Tutor 
Of the thousands of electronic organs 

and pianos sold every year, it is claimed 
that three quarters are bought by people 
with no knowledge of music. However, 
they've all got something in common: they 
all want to get recognisable tunes out of 
their instruments as soon as possible. 
Budding organists and pianists strug-

gling through the first stages of learning 

to play will welcome the pocket electronic 
chord and scale tutor from Speedyplain. 
Called Prelude, it gives an instant visual 

guide to more than 600 chords as well as 
all major and minor scales. It's a hand-
held device, similar to a pocket calculator, 
with keys for the musical notes, chords 
and inversions, and a liquid crystal key-
board display. 
The unit is designed to help tutored or 

self-taught students learn the basic "al-
phabet" of music; to teach classically 
trained musicians modern harmony and to 
help string or wind players to convert to 
keyboards. 
Two professional organ teachers who 

helped in Prelude's design claim it is far 
easier and quicker to use than a printed 
tutor. Not only does it show notes making 
up the basic chord, but the user can add 
progressively more complex components, 
such as sixths, sevenths, ninths, minors 
and diminisheds. 
The Prelude tutor is available direct from 

Speedyplain Ltd., Dept EE, 120 Marsh 
Lane, Longton, Preston, PR4 5YL, and 
cost £19.95 including  VAT  (without 
batteries), plus 40 pence post and packing. 

The Prelude electronic chord and scale 
tutor from Speedyplain. 

Project Kits 
After a successful campaign in Europe, 

Velleman electronic kits are now available 
in this country through Velleman UK Ltd. 
Ranging in price from £4 to about £250, 

a fairly wide selection of kits are offered to 
satisfy the beginner and the advanced 
constructor. They range from a simple 
three-tone bell to a microprocessor con-
trolled Eprom programmer. 
Each kit is given a "degree of difficulty" 

grading to help would-be constructors to 
select kits within their capability. All kits 
are built on printed circuit boards with 
component designations printed on the 
topside. 
Copies of a free illustrated catalogue 

containing details of the range of Velle-
man electronic kits is obtainable from 
Velleman UK Ltd., Dept EE, P.O. Box 30, 
St Leonards on Sea, East Sussex, TN37 
7NL. A stamped addressed envelope 
would be appreciated. 

Catalogue 
The new Tandy 1981/2 catalogue is now 

available in all 300 Tandy stores through-
out Britain. Issued free to all Tandy custo-
mers, the 140 page catalogue contains 
over 2200 exclusive own brand products. 
The catalogue also includes a ten page 

section on all hardware, software, peri-
pherals and for the TRS-80 microcom-
puter, Models I, II and III, the TRS-80 
pocket computer and the very latest 
Colour Computer. 

CONSTRUCTIONAL PROJECTS 

Automatic Garage Doors 
The 40kHz transducers used in the 

transmitter and receiver units for the Auto-
matic Garage Door are fairly common items 
and now stocked by most component 
suppliers. These are usually sold in pairs 
and may be supplied with two-pin or 
phono plug connections. Either type may 
be used but the latter will require altering 
the wiring to the transducers. 
The motor used in the designers set-up 

was a Fracmo type, currently stocked by 
Service Trading Co, Dept EE, of 57 Bridg-
man Road, Chiswick, London, W4 5BB, 
with an output shaft running at approxi-
mately 56r.p.m. and a more than adequate 
torque of 50Ibs/in. We understand that 
they have only a limited stock, but are 
able to supply a near equivalent type in 
their Parvalux range with 42 or 30 r.p.m. at 
50Ibs/in. torque. 
The author informs us that a cheaper 

alternative would be two one-way motors 
fixed together in such a way as to enable 
reverse operation. 
Most of the hardware for the door gear 

should be available from local builders 
merchants or hardware stores. 

Mini Egg Timer 
Because of the close packing of com-

ponents within the small case for the Mini 
Egg Timer, the audible warning device 
WD1 specified should be used. 
This is available from Ambit Interna-

tional as stock number 43-27201. However, 
any low voltage (6V) solid state buzzer 
could be used here but would necessitate 
a larger case or be mounted on the exterior 
of the case. 

Model Train Chuffer 
The Model Train Chuffer uses a CMOS 

equivalent to the renowned 555 timer i.c. 
This is designated ICM7555 and appears 
to be available from most advertisers, at a 
price varying from 80p to just over £1. 

Siren Module 
Once again it may be wise to browse 

through the advertisements when looking 
for a particular component for the Siren 
Module. The transistor type TIP31A is 
listed from 40p to 52p each. 

Simple Stabilised P.S.U. 
No problems should be encountered 

when purchasing components for the 
Simple Stabilised P.S.U. The bolt together 
Universal Chassis appears to be only 
available from Home Radio. 

Electroplating 
Any readers who are contemplating 

building or attempting to undertake their 
own electroplating should pay heed to 
the warning contained in the Electroplating 
article. This applies particularly to the 
handling of chemicals. 
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BY F.G.RAYER 

SIMPLE 

RAMIE PS.11. 
I HERE is no doubt that a regulated 

and adjustable power supply unit 
is of immense utility to the construc-
tor and experimenter of electronic 
projects. Some thought has been given 
to easing constructional work to make 
this project suitable for the beginner. 
Regulation is so good that if wished 
the cost can be reduced by omitting 
the meter —but more about this later. 
Output voltage is 1.2V to 20V at 
currents up to 1 ampere, adequate for 
very many purposes. 

CIRCUIT DESCRIPTION 
The mains transformer Ti has a 

20-0-20V  IA  secondary, wit 3  full-
wave rectification by silicon diodes 
DI and D2. The peak voltage across 
the reservoir capacitor Cl is about 
28V, and this is the input to the 
LM317K regulator. 

The LM317K has internal stabilis-
ing, feedback, regulating and current 
passing devices. The output voltage is 
a function of VR1 value between OV 
and ADJUST and is given by: 
Output voltage =1 • 2 (1 + VRI/R1) 

The LM317K can handle 1-5 amps 
but Ti rating limits the p.s.u. output 
to I amp. C2 and C3 effectively sup-
press  transients,  or  instantaneous 

mains voltage spikes which would 
otherwise reach the output. 
To use the unit, it is only necessary 

to switch on by SI, set VR1 so that 
the voltmeter MEI shows the wanted 
voltage, and plug in the apparatus to 
be operated, not forgetting to observe 
the correct polarity. 
If the  p.s.u.  output  leads  are 

shorted, the end of RI normally at 
positive potential becomes negative, 
and thus also the ADJUST input of the 
i.c. This protects the circuit, though 
naturally one would not leave the 
p.s.u. output shorted in this way. 

NO METER 
Changes in input voltage to the 

LM317K, or to output load current 
(within the normal limits) results in 
no visible change  to the  reading 
shown by the panel meter MEI. It is 
of course useful to have this meter to 
show the voltage at all times. 
It can, however, be eliminated by 

fitting a pointer knob to VRI, with a 
scale glued to the panel behind this 
control. Connect a general purpose 
test meter set to its 0-20V or similar 
d c. range, to the p.s.u. output sockets. 
The scale for VR1 can then be cali-
brated at 1-5, 2, 2.5, 3V and so on. 
Subsequently you simply set Viii to 

the wanted voltage before connecting 
any item of equipment to be run from 
the unit. 

CASE 
The case is built up from Universal 

Chassis members and is based upon 
101 x 101mm  flanged  members  for 
back and front, with a 152 x 101mm 
flanged member for the bottom, see 
Fig. 2. The top/side section is made 
from a piece of thin sheet metal or 
perforated metal 152 X 304mm, bent 
into a 101 x 101 x 152mm open box. 

BACK PANEL 
Prepare the back panel by drilling 

the  four holes  for  mounting the 
LM317K. You must use a TO-3 power 
transistor type insulation set (mica 
washer and two plastic bushes). 
The mica can be used as a template 

to mark out the drilling positions for 
the required holes. Take care not to 
distort the back, and remove any 

Fig. 1. The complete circuit diagram of the Simple Stabilised P.S.U. 

DI 

Everyday Electronics, January 1982 31 



SIMPLE 

SIMIRISEll P.S.U. 

£18 excluding 
case 

IC1 

ADJUST V1,1 

6  

SaDER 
T4G 

Q[1[1 

04?.....II ou 
tiuri  e. i 
(C4SEI  MICA  INSULATED 

PIN  BUSH 
REAR ANEL 

VIEW 

Fig. 2. Recommended layout of the components on the Universal Chassis 
members with full interwiring details. Also shown top right are the mounting 
details for ICI and its insulation set. 

32 

Interior view of the finished proto-
type showing how the case is 
constructed from Universal Chassis 
parts. 

COMPONENTS 
Resistors 
RI  1800 -}W carbon L5% 
R2  8200  1W carbon 4 5% 

Capacitors 
Cl  3300/4F 30V elect. 
C2 4-7µF 30V elect. 
C3 47µF 30V elect. 

See 

vac 
page 30 

Semiconductors 
IC1  LM317K adjustable volt• 

age regulator i.c. 
D1, D2 1N4001 IA 50V silicon 

rectifier (2 off) 

Miscellaneous 
VR1  2.5kil carbon or wire-

wound linear potentio-
meter 

Si  s.p. on/off toggle mains 
MEI  20V or 25V d.c. panel 

meter 
SK1, SK2 4mm insulated sockets 

(1 red, 1 black) 
Ti  mains primary/ 

20-0-20V 1 A secondary 
Standard tagstrip, 13-way and 
3-way; Universal Chassis mem-
bers:  101  x 101mm  flanged 
members (2 off), 152 ). 101mm 
flanged member; sheet alumi. 
nium or perforated metal size 
152 x 304mm (case lid); insulation 
set (mica washer and 2 insulating 
bushes) for IC1; rubber grommet 
for mains cable; suitable length 
of 3-core mains cable; rubber feet 
(4  off);  fixing  hardware  for 
transformer, ICI, case and tag - 
strips; 1A insulated connecting 
wire. 
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burrs from around the holes. Fit 
the mica washer between i.c. and 
back, with the insulated bushes in the 
holes in the latter, and fit a solder 
tag for the OUTPUT connection. One of 
the thermal greases can be smeared 
on the meeting surfaces before fitting 
the i.c. to ensure good thermal con-
tact. Check that case and pins are all 
isolated from the metal back panel. 

FRONT PANEL 
Drill fixing holes for SI, VR1, and 

the two output sockets, as shown. An 

Shows the back panel with the 
mounted and ventilation holes. 

i.c. 

opening for the meter can be made 
with an adjustable tank cutter, or 
with  one  of  the  screw-up  type 
punches, or by drilling a ring of small 
holes closely together, so that a piece 
can be removed and the hole com-
pleted with half-round file. 

VENTILATION 
Several 9mm or similar holes should 

be punched or drilled in the bottom 
panel (which is raised by the feet) 
and also low down and high up on 
the back panel. If the cover is sheet 
metal, a row of holes can also be 
punched in each side of this. 

BOTTOM PANEL 
Drill fixing holes for the trans-

former and long tag strip. When 
front, back and bottom are assembled, 
secure four rubber feet with bolts and 
nuts, using the holes already present. 

WIRING 
With all parts fitted as in Fig. 2, 

wiring should now be carried out as 
shown. In the prototype blue was used 
for I.C. INPUT, green for ADJUST, and 

red for OUTPUT and positive, for ease 
of identification. 
Note how Live, Neutral and Earth 

of the mains cord are anchored. Fit a 
3-pin mains plug correctly, with 2A 
or 3A fuse. Those points marked mc 
are firmly bolted to the metal chassis 
or box. 

TESTING 
You should measure nearly 29V 

across Cl, but this will fall as current 
is drawn, though this does not in-
fluence the output voltage. 
It is essential DI and D2, and elec-

trolytic capacitors, are wired with 
correct polarity. Check these before 
switching on. 
Output should be absolutely stable, 

free of hum, and remain unchanged 
despite any changes in current drawn 
with in the p.s.u. rating. 
Check the short-circuit protection 

network by placing a heavy gauge 
wire link across the output sockets 
for a short time. MEI reading should 
drop to OV, but return to previous 
level when link is removed. 
Finally ftx the cover in place with 

self-tapping screws which run into the 
flanges of back, bottom and front 
panels.  JE1 
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COUNTER 
1010 Now.o.• 

I am greatly cheered by the large number 
of youngsters who take up electronics as 
a hobby, and undoubtedly many will want 
to adopt it as a career. Although these are 
hard pressed times, I think they have made 
a good c hoice, because there are openings 
at all levels with the really brilliant ones 
finishing up as designers. 
At a slightly less  elevated echelon, 

there are vacancies for electronic engin-
eers on board ships. On a modern tanker 
or container vessel, the electronic engin-
eering officer is almost as important as the 
captain. 
In the next five years every garage worth 

its name will need an electronics expert. 
Those of you who saw "Tomorrow's 
World" recently probably were intrigued 
by the new cars coming on the market 
shortly, where the computer works out the 
exact speed at which the gear should be 
changed, and then proceeds to do it. Need-
less to say I know instinctively what would 
happen if I owned one. Going downhill it 

NIELLIGENCE 
By PAUL YOUNG 

would decide to change into bottom and 
the engine would race away sounding like 
an angry hornet, and going uphill it would 
change into top and promptly stall. 
Mind you it is hard to think of anything 

today from washing machines to cookers 
that doesn't rely heavily on electronics, so 
in the service industries there must always 
be a demand for recruits, even though the 
time may come when they invent machines 
that service themselves. I don't object to 
any of this, provided that complication is 
not introduced without noticeable advan-
tage. 

Safety in Simplicity 
James Watt had the problem of conver-

ting a reciprocating motion into a rotary 
one and he solved it very neatly by invent-
the crank. One of his workmen pinched the 
idea and patented it, preventing Watt from 
using it. Watt then invented a dozen 
different ways of obtaining the same 

result, but none so simple or effective as 
his original. The simpler a thing is the less 
likelihood of failure. As the late E. F. Schu-
macher said, "Any third rate engineer can 
make a complicated apparatus more com-
plicated but it takes a touch ot genius to 
find one's way back to basic principles. 
The more complex a thing is, the more it 
tends to break down and you can't repair 
it yourself." 
If you take a simple thing like a spade, 

it can't go wrong! Make it mechanical and 
up go the chances of failure. Put an engine 
on it, the failure rate increases, and finally 
put an electrt5nic control on it and it's a 
wonder if it ever works at all! And yet 
having said all that, take a piece of appara-
tus as complicated as a colour television 
set and they work for years without any 
trouble. Come to think, the handle of my 
spade broke in half this morning! 
I suppose one day a mains plug and 

socket that is standard all over the world 
will be in general use and what a boon that 
will be to travellers. I expect many of you 
use electric razors and if you go abroad 
you  are  confr onted  with  continental 
sockets which will only accept a contin-
ental plug. It is no good switching to a 
safety razor temporarily, because the 
electric shaver's beard is too soft. 
I get round this problem by taking my 

clockwork razor with me when travelling. 
(Looks of incredulity on the faces of my 
readers!) No really, the one used by the 
man in the moon. (Ah I now we know old 
Young is pulling our leg I) Let me explain, 
this type of razor was used by the astro-
nauts to conserve their battery supply. It 
has a small rotary head rather likea Philips, 
and with three complete winds I can get 
a perfect shave. 
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By BARRY FOX 

Break Up 
It has been fascinating to watch the 

British Post Office react over the last year 
or so to the reality of commercial com-
petition. The PO's original attitude clearly 
reflected its position of total security, with 
a monopoly on everything connected with 
and to the British telephone system. 
Arrogant would not be too strong a word 
to use. 
Now, progressive break up ot the PO's 

power and  demonopolisation  by the 
Telecommunications Bill has brought a 
corresponding change of face by the Post 
Office. There's even been a change of 
name, to British Telecom. 

Time Delay 
British subscribers don't need remind-

ing how bad it used to be just a couple of 
years ago. Long delays in installing new 
lines, a pathetically small choice of ancient 
technology dial phones and the compul-
sion to rent everything at high prices from 
either the Post Office or Post Office-
approved suppliers. The Area offices, 
responsible for "selling" extra telephones 
knew little or nothing about what was 
available, and appeared to care even less. 
Long distance phone calls were all too 

often hampered by the dreaded "all lines 
are engaged, please try later" and anyone 
trying to route a Trans-Atlantic call 
through a British operator had to wait 
an inordinate length of time. Worse still 
you had to join the same long queue for 
an operator even if you only wanted 
foreign directory help. And long distance 
multi-digit calls that failed had to be 
laboriously re-dialled because the Post 
Office didn't offer push button 'phones 
with the last number recall facility, where-
by an entire string of digits can be re-
called by the push of a single button. 

Liberation 
But meanwhile, in America, libralisation 

of the similar monopoly held by the Bell 
Telephone Company filled the shops with 
exciting telephone equipment. Push but-
ton phones, answering machines, re-
corders; all could be bought outright for 
private installation. 

Inevitably  some  of this  equipment 
started to reach Britain, either as private 
imports in the suitcases of those who had 
taken their holidays abroad, or as bulk 
imports from Far Eastern manufacturers. 
Magazines and newspapers started to 
publish articles about what British sub-
scribers were missing. 

Dissatisfaction 
Dissatisfaction  grew and the  Post 

Office added fuel to the fire by condemn-
ing foreign equipment out of hand and 
threatening to diconnect the phone lines 
of any British subscriber who dared to 
install it. Some of this criticism was in fact 
wholly justified. 
Equipment designed for foreign use is 

often unsuitable for Britain. The US tele-
phone network is for instance "gainy". 
Most lines are amplified whereas in the 
UK lines are often passive because we 
have a tradition of using low-loss copper. 

So a telephone that produces acceptable 
levels of sound in the US may well be 
unusable in some parts of Britain. Also 
the ringer circuits of foreign phones may 
not match the British network. You can 
install an imported telephone and then 
find that some incoming calls don't ring 
your bell. 

In Britain, where two extension phones 
are connected to the same line, the sound 
and ringer circuitsare connected in a hybrid 
series/parallel circuit. This ensures a 
standard impedance across the line and 
prevents the bell of one phone from jang-
ling while calls are made on the other. 
Many foreign phones don't offer the 
option of series/parallel connection. 

Guidance Needed 
Most important of all, anyone buying an 

unauthorised telephone, and trying to 
install it themselves, can't seek guidance 
and help from the Post Office engineers 
to get it right. This has dangerous im-
plications. Any amateur trying to install 
a mains-powered gadget, for instance a 
memory telephone or automatic answering 
machine, could end up putting mains 
voltage on the phone lines if they get the 
connections wrong or have bought a 
cheap unit without adequate isolation. 

The idea of an anmesty, whereby 
owners of unauthorised 'phones could 
pay the Post Office to help then get it 
properly installed, was poo-pood. But the 
Post Office has already encountered a 
case where someone bought a mains-
powered cordless telephone, which uses 
the mains wiring as aerial, and connected 
it up incorrectly so that mains power 
burned  out his entire home 'phone 
system. 

Incidentally, (and it's a topic we'll return 
to in future months), do bear in mind that 
liberalisation of the phone system will not 
affect the question of cordless phones. 
They use a radio link between a base 
station and hand set and they will remain 
illegal  because  they  contravene  the 
Wireless Telegraphy Act. Anyone caught 
using one is liable for heavy fines and/or 
imprisonment. 

Phone-In 
At the end of June the London radio 

station, LBC, held an hour-long Phone-In 
on "What kind of telephone service does 
the public want". 
Calls poured in from listeners who 

wanted to know what kind of special 
phones and services are available, and what 
we are likely to see in the future. There was 
a clear groundswell of resentment and 
confusion over what British Telecom does 
and does not have to offer a subscriber. 
(Incidentally it's clear that everyone still 
calls The Post Office "the Post Office"; the 
title  British Telecom certainly  hasn't 
yet stuck). 
I was in the studio and did my best to 

answer the questions that came through 
from listeners. Why, you may well ask, 
should a journalist be speaking on behalf 
of the Post Office  The answer is quite 
simply that although the Post Office were 
asked, literally days in advance, to send 

someone along to the studio they thought 
it wasn't necessary. 

This decision was doubtless not un-
connected with the fact that the LBC 
programme went out late on a Saturday 
night, rather than during weekday working 
hours. If British Telecom, nee The Post 
Office, can't muster a spokesman for an 
hour long live radio phone-in programme 
on a Saturday night in London, then what 
price Sir George Jefferson's brave promise 
that "We must be market responsive when 
we are competing with others". 

The sad irony is that several Post Office 
engineers, and ex-Post Office engineers, 
had sufficient loyalty to their employer to 
phone in and try and defend the Post 
Office against callers' attacks. But there 
were no calls from Post Office manage-
ment. They should be thoroughly ashamed 
of themselves. Do you suppose they are? 
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Electronic Design Award 

L 190 0 0  
IS PthiskiES 

elect 
Mullard Ltd —the largest  ronic comT Cs 

po nents 

Company in the UK —and EVERYDAY ELEC RONI 
join  forces to  present this  rewarding challenge 

to Secondary Schools. 

DESIGN A PIECE OF ELECTRONIC EQUIPMENT 
HAVING A DIRECT PRACTICAL APPLICATION 
IN A SCHOOLS SCIENCE LABORATORY 

This competition is open to any United Kingdom Secondary 
School, State or Independent. Pupils of either sex in the 
age group 11-18 are eligible to participate in a team repre-
senting their school. 
The competition will be conducted in two stages. 

STAGE 1 
Submission of Papers describing the proposed project with 
full circuit details. 
Papers will be judged for novelty, ingenuity and viability. 
Particular attention will be given to originality and good 
circuit design technique. 
Schools whose designs are adjudged to be the most pro-
mising will he asked to produce a working model of their 
designs. 

STAGE 2 
Models will be examined and prize winners selected on the 
basis of mechanical design, neatness of wiring and general 
assembly, plus operational performance. 

All models will be exhibited at Mullard House, London, where 
the official presentation of prizes will be made. 

FIRST PRIZE  £150 

SECOND PRIZE  £100 plus a selection of 
'components valued at £100 

THIRD PRIZE  L50' 

NINE RUNNERS UP a selection of components 
valued at £50 

Science teachers of Secondary Schools are invited to apply 
for a Registration Form which contains full details of this 
competition. 

Write to: Schools Competition 
Room 2130 
Kings Reach Tower 
Stamford Street 
London 
SE1 9LS 

Secondary School Pupils—make sure your school accepts 
this challenge and enters this inaugural contest. So bring 
this announcement to the attention of your science teacher 
or the head of your school. 

Closing date for Registration:  December 31 1981 

Closing date for submission of Papers:  February 16 1982 

tin  SCHOOLS ELECTRONIC DESIGN A WARD CO MPETITION (SEDAC) 

%400  SPONSORED BY MULLARD LTD AND EVERYDAY ELECTRONICS 
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INTRODUCTION TO   

PART 8  BY J. CROWTNER 
iim mo 

LOGIC MODULES (continued) 
Example 
To derive the Boolean expression and switching circuit for 

the module shown in Fig. 9.1. 

[ A 

INPUTS 

8  D i:ELEMENT 
ONE 

,D ELEMENT 
C  I  TWO 

AB 

-  — 
Fig. 9.1. Logic module to be translated to a 
ment. 

OUTPUT 
ABC.S 

switch arrange-

The output from the NAND gate is of the form AB, and this 
is fed to the input of an AND gate, with C to the other input. As 
the output of an AND gate is the product of the inputs: 

ABC = S 
In order to convert this equation into one representing 

switching arrangements, we must apply Demorgan's Theorem, 
and get the "bars" over a single letter to represent normally 
closed switches. 

The equation (i +B)C = S, represents the switch arrange-
ment in Fig. 9.2. 

Truth Table 
The truth table for the module in Fig. 9.1 is shown below: 

Input to  1Input to  
element I  element 2 

A B  C AB 

Output 

ABC = S 

0 
0 

0 
0 

0 

0 

RELAY 
COIL 

NO. RELAY 
ACO tT 

CU T PUT, S 

Fig. 9.2. Switch version of the module in Fig. 9.1. 

FINDING GATES FROM EQUATIONS AND 
SWITCH ARRANGEMENTS 
Example 
Design a Logic Module to represent the switch arrangement 

in Fig. 9.3. 

Fig. 9.3. Switch arrangement to be converted to a logic gate 
module. 

Equation 
A (B±C)=S 
Since this equation is A, times (B+C), and the output from 

an AND gate is the product of the two inputs, the last gate must 
be an AND gate fed with A and (B+C), as shown in Fig. 9.4. 
To get (B+C), we must have an OR gate fed with B, and C, so 

the final module is as seen in Fig. 9.5. 

A(8 *C).S 



lation for Fig. 9.6. 

Example 
Design a Logic Module to represent the switch arrangement 

in Fig. 9.6. 

RELAY 
COIL 

LOGIC 1  
INPUT   

RELAY 
COIL 

NO. RELAY 
CONTACT 

N.O. RELAY 
CONTACT 

RELAY 
COIL 

NO. RELAY 
CONTACT 

OUTPUT S 

Fig. 9.6. Switch arrangement to be translated to a logic gate 
module. 

Eq_uation 
A (-IJ+C)=S 
Apply Demorgan's Theorem to convert the above equation 

into an expression representing gates, that is, join the "bars" to 
form a complete "bar" as shown: 
A (B+C)=A (BC)=A+BC=S 
A-7--ITC is the equation for a NOR gate fed with A, and BC, as 

shown in Fig. 9.7. 
To obtain BC, we require an AND gate fed with B, and C, so 

the final module would be as seen in Fig. 9.8. 

Al-BC=S 

Fig. 9.7. First stage of trans-  Fig. 9.8. Logic module for 
Fig. 9.6. 

BOOLEAN IDENTITIES 
In algebra and trignometry, identities are used to simplify 

equations. 
For example, in trignometry sin 10 + cos 10 = 1 
The same applies to Boolean Algebra where identities are 

used to simplify equations to see if it is possible to reduce the 
number of switches required. 

Boolean Identities 
(1)44=4  also AA =A-
(2) AX=0 -  - 
(3) A 1=A  also A1=A. 
(4) A0=0  also X0=0 _ 
(5) 4+4=4  also A + A= A 
(6) .4+1=1  also A +1=1_ 
(7) A +0= A  also A +0=A 
(8) A +.1=1 
(9) A-1-AB=A+B 
A + AB=A +B 
A+ AB=A+B 
A + AB=A+B 

RELAY 
COIL 

RELAY 
COIL 

N.C.RELAY  N.0 
I CONTACT  RELAY; 

CONTACT I 

RELAY 
COIL 

NO RELAY I 
CONTACT I 

N.C.RELAY  N.0.1  NO. RELAY 
1, CONTACT  RELAY  CONTACT 

CONTACT 

N.O. RELAY  NC RELAY  N.O. RELAY 
CONTACT  CONTACT  CONTACT 

OUTPUT S 

Fig. 9.9. Switching arrangement to be investigated by Boolean 
rules and identities. 

example 
'VIC+ ABC+ AffC=S 
This equation represents the circuit in Fig. 9.9, containing 

nine switch contacts. 
Use the Boolean Rules and Identities, to simplify this equa-

tion and reduce the number of switches. 
First of all, simplify the equation. 

C is common to all terms, and can be put outside the bracket 
(see Rule 3 in Part 5): 
C(4-1J-i-AB-FATI)=S 
A is common to the first two terms in the bracket, and can be 
brought outside using the same rule: 
C[A(B+B)+Ai3)=S 
But (ff+B)=1 (Identity 8) 
C (Al + AB)=S 

But A-1_=A-(Identity 3) 
C (A+ AB)=S 

But (X+ A T3)=A+  (Identity 9) 
C (X+ 71) S 

This last equation represents the switch circuit in Fig. 9.10. 
It can be seen that the original circuit has been reduced from 

nine to three switch contacts to give the same result. 

Fig. 9.10. Simplification of Fig. 9.9 after applying Boolean 
rules and identities. 

TO BE CONTINUED 
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Everyday News 

INFORMATION°, 
TECHNOLOGY W• 

AN EXCITING ERA 
A nation-wide campaign has been launched to make everyone aware of the 

information revolution and 1982 has been designated "Information Technology 
Year" by the Government. 

A full programme has been planned for 1982 to help improve understanding 
amongst the general public, as well as in business and public administration. 
Leading figures from the fields of health, education, the arts, leisure, industry 
and commerce, the media, finance, Government and the Information Technology 
industry itself, are promoting IT in their own particular sphere. 

Speaking at the launch of IT 82, Kenneth Baker MP Minister for Information 
Technology said "we are entering an exciting era, we are seeing the home 
of the future, the office of the future and the factory of the future emerge 
from the realms of science fiction and become reality. This is happening 
through the application of microelectronics to control of machines, to com-
puting, to communications and to entertainment." 

University Chips 
University research depart-

ments  throughout  the  UK 
are now able to design their 
own  silicon  microcircuits 
using the Racal silicon gate 
CMOS  uncommitted  logic 
array (ULA) system. 
The  scheme,  under  the 

auspices of the Science and 
Engineering  Research 
Council  (SERC),  is  being 
coordinated by the Depart-
ment of Electrical Engineer-
ing at Edinburgh University 
which has a f 1 million silicon 
fabrication facility. 

Contracts worth more than 
£700,000  have  been  placed 
with Sony  Broadcast  for 
Electronic  News  Gathering 
(ENG) equipment to be used 
in both East and West Ger-
many. 

Distance Links 

Despite  world  recession 
international telecommunica-
tion links are scheduled for 
major expansion. In ocean 
cables a new 8,000 mile route 
will  link  Australia,  New 
Zealand,  Fiji,  Hawaii  and 
Canada. 

Called ANZCAN, it comes 
into  service  in  1984,  will 
carry  twenty  times  the 
traffic  of  the  existing 
COMPAC  system  and  will 
cost £200 million. 

As well as a new Europe-
America cable planned for 
service in 1983 an additional 
link is now planned for 1988. 
The latter is expected to be 
engineered  with  optical 
fibres. 

Aids for Disabled 
Among the special equip-

ment for the disabled demon-
strated recently by British 
Telecom  were  a  talking 
switchboard for blind tele-
phone operators, and com-
munications  terminals  for 
deaf  people  with  moving 
strip visual display. 

One  of  Britain's leading 
exhibitions organisers in the 
computer field, IPC Exhibi-
tions, is to run a show cover-
ing  the  field  of personal 
computers, home computing, 
small business systems and 
associated software. 
The "Computer Fair," as 

the show will be named, will 
be held at Earls Court from 
April 23 to April 25, 1982. 

Also demonstrated was a 
Prestel model for the blind 
or deaf, the former using a 
braille  character generator 
in place of the TV screen, 
the latter using the moving 
strip visual display terminal 
and keyboard as used for 
deaf conversations. 

Plessey Avionics and Com-
munications have announced 
a £750,000 improvement pro-
gramme for the restructur-
ing of manufacturing facili-
ties at their Vicarage Lane, 
Ilford, site. 
This new and sophisticated 

area will be used to manu-
facture part of the Ptarmi-
gan  battlefield trunk com-
munications system for the 
British Army. 

BBC DESIGN SATELLITE TERMINAL 
The BBC demonstrated its new mobile satellite 

link terminal to BBC Management and Senior En-
gineers at a recent Conference at the Institute of 
Electrical Engineers in London. The mobile setellite 
link terminal commissioned for Television Outside 
Broadcasts has just been completed by the BBC 
Engineering Research Department, and is under-
going pre-operational trials. 
The first field trials included a "Morning Service" 

programme on BBC1, a contribution to the South 
West "Opt-Out" in the "Nationwide" programme 
and an edition of "Multicoloured Swap Shop". All 
these programmes originated in Guernsey in the 
Channel Islands and used the new satellite link. 
Under normal conditions it is intended that the 

satellite link will be used over difficult transmission 
paths and not where conventional radio link circuits 
can be used. 
The transmitter is very flexible and may operate 

on any of the available channels through the 
Orbital Test Satellite (OTS) or future European 
Communications Satellites. 
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... from the World of Electronics 

Incredible as it sounds, French scientists have de-
veloped an ordinary standard sized credit card which 
houses a microprocessor and memory. 
The user can use it in place of a cheque book, cash 

credit being inserted at the bank and purchases at 
shops deducted by placing the card in a counter-top 
terminal at which the user can also see how much cash 
balance remains. 

Enhanced Teletext 

In a programme of work 
supported by the UK Depart-
ment of Industry, BBC Re-
search Department has pro-
euced equipment to be used 
to study enhancement to the 
British teletext system. 

One of the early uses of 
this equipment has been to 
produce a teletext decoder 
capable  of  displaying  the 
normal pages as broadcast 
now, but with a much better 
quality of character genera-
tion than is found in the first 
generation.  mass-produced 
teletext decoder designs. 

Fly-by-TV 
The mass of instruments in airliner cockpits could 

soon largely be replaced by colour TV screens. 
The idea is to call up on the screen only the data 

required for any particular phase of flight in respect 
of management and safety. A prototype system is now 
flying in a Royal Aircraft Establishment One-eleven 
aircraft 
Demonstration flights have been made in Europe 

and the United States in the expectation that such 
systems will be used in the next generation of airliners 
still at the drawing-board stage of design. 

WORLD VIEW 
A world-wide viewdata ser-

vice is rapidly becoming a 
reality following a series of 
recent  agree ments  an-
nounced by European and 
other countries to take the 
initial  steps  towards  the 
interconnection  of  their 
national viewdata systems in 
1982/83. 
Following  its  success  in 

West Germany, the gateway 
facility (which allows view-
data customers to get easy 
access to a wide range of 
existing, non-viewdata com-
puters) is to be implemented 
in the Netherlands and Italy, 
as well as the UK. 
In  addition  to  allowing 

the connection of non-view-
data computer systems, gate-
way will result in the inter-
connection of national view-
data systems. This means, 
for example, that a Prestel 
user in the UK will be able 
to access the Bildschirmtext 
service in Germany and vice 
versa. 

The Department of Trans-
port is taking no chances in 
the event of a decline in 
petrol supply. It has com-
missioned  the  consultancy 
firm EASAMS to study all 
the requirements of a nation-
wide network of battery re-
charging points for electric 
vehicles. These could be at 
conventional  garages,  in 
parking lots or on the kerb 
side. 

Custom Metalworking 
The Card Frames Division 

of  Vero  Electronics  has 
issued a new colour brochure 
detailing the comprehensive 
custom metalworking service 
offered by the company. 
Using the latest machinery, 

the Card Frame Division is 
able  to  undertake  DNC 
punching, forming, guillotin-
ing,  engraving,  component 
printing, anodising, painting 
and assembly work. 

The Scottish Development 
Agency is to seek planning 
permission  to  set  up a 
Science Park in Glasgow. 

Hazard-proof Radar 

The remarkable ability of 
lifeboats to capsize in moun-
tainous seas and survive still 
has the handicap that the 
radar  goes  out  of  action 
after the  rotating scanner 
has been immersed in sea 
water. 
The problem has now been 

overcome with the develop-
ment of a completely water-
proof radar by Racal-Decca 
in  consultation  with  the 
Royal National Lifeboat In-
stitution. 
All radars in RNLI life-

boats are now being modified 
to waterproof standard, in-
cluding  those  with  open 
cockpits or wheelhouses. 

01111,  
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In Agreement 
The Scottish Development 

Agency have just revealed 
details of the financial assist-
ance it has given to /nmap, 
the joint venture by Edin-
burgh  and  Herriot  Watt 
Universities to promote the 
industrial  application  of 
microelectronics. 
The Agency has reached 

an  agreement with /nmap 
under which it will provide 
up to £380,000 over the next 
three years to encourage the 
introduction  of  microelec-
tronics technology into small 
and medium-scale companies. 

One of  Scotland's  best-
known  industrialists,  Peter 
Carmichael, CBE, Joint Man-
aging Director of Hewlett-
Packard, has been appointed 
Director, Small Business and 
Electronics, of the Scottish 
Development Agency. 

THE ELECTRONIC CHURCH 
On first thought, religious institutions founded on ancient 

tradition would seem to have little need or use for electronics. 
Yet, if we accept that a principal activity of all religions is to 
propagate the Word it is clearly their duty that it should 
reach all peoples. 
Facing such logic the normally ultra-conservative Roman 

Catholic Church was first in the field with high-powered 
world-wide broadcasts from Vatican Radio. The example was 
quickly followed by other denominations and sects and 
today there are scores of radio and TV stations round the 
world devoted entirely to religious worship and instruction 
and many organisations generating multi-lingual religious 
programmes. 
At local level most religious buildings have electronic 

sound reinforcement and ancient cathedrals have inductive-
loop-audio guided tours for pilgrims and tourists. The 
traditional harmonium in the chapel has long since been 
ousted by the electronic organ. 
Loudspeakers  in the belfry, tape-activated, are less 

expensive than bells and bell-ringers and, in Islam, the 
muezzin calling the faithful to prayer from the minaret is 
likewise tape-recorded. Along the Via Dolorosa in Jerusalem 
no self-repecting monk guiding pilgrims is now properly 
equipped without his shoulder-slung portable public address 
system. 
The Mormon Church, whose faith embraces retroactive 

baptism, operates one of the largest computer systems in 
the world. Its giant data bank, protected from all hazards 
including nuclear war, records all traceable ancestors of 
today's three million living Mormons. 
But while electronics is a powerful tool in promoting and 

aiding religious practices and, on a wider front, has enabled 
us to explore in detail physical quantities and qualities from 
the smallest atom to the immensities of outer space, no 
electronic instrumentation, however sensitive, has yet been 
able to measure or explain any spiritual, psychic or other 
paranormal phenomena. They remain eternal mysteries and 
perhaps better so. 

Brian G. Peck. 
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ONE  of  man's  greatest 
achievements in the last 

decade has been the sending 
of highly instrumented elec-
tronic robots to explore the 
more distant parts of the 
solar system.  These space-
craft  not  only  transmit 
signals back to earth from 
which high resolution photo-
graphs can be re-constituted, 
but also send us a great deal 
of  other  data  which  will 
keep scientists busy for years 
to come. 
Sometime ago the Pioneer 

spacecraft  sent  us  useful 
images  of  the  enormous 
planet Jupiter and one of 
these craft returned images 
of Saturn, but these images 
were much inferior to those 
returned by the later Voy-
ager craft. These craft were 
launched  in  August  and 
September 1977. Voyager 1 
reached Jupiter on March 
5, 1979, Saturn on November 
12, 1980 and is continuing to 
return highly valuable data 
as it moves out of the solar 
system without making any 
further planetary encounters. 
The Voyager 2 spacecraft 

passed  by  Jupiter  during 
July 1979 and reached the 
region  of  Saturn  in  late 
August/early  September 
1981. It is this Voyager 2 en-
counter with Saturn which is 
the subject of this article, 
but it is interesting to note 
that the huge gravitational 
field  of  Saturn  has  been 
used to sling the spacecraft 
on  towards  an  encounter 
with Uranus in January 1986 
and hopefully with Neptune 
in August 1989. 

Rings of Saturn 
Saturn is one of the most 

beautiful  objects  in  the 
heavens which can be seen 
by a telescope, but earth-
based telescopes can capture 
only a little of the wealth 
of detail  revealed  by  the 
Voyager spacecraft's imaging 
systems.  Voyager  2 came 
closer  to  Saturn  than 
Voyager 1 and carried better 
Vidicon camera tubes, so it 
provided rather better  im-
ages. 
Two rings are easily ob-

served from the earth around 
Saturn  separated  by  the 
well-known Cassini Division. 
Voyager 1 showed that there 
are hundreds of rings around 
the planet, whilst Voyager 2 
(with its electronic memories 
specially programmed using 
the results of the Voyager 1 
encounter)  has shown that 
the number rings amounts 
to  thousands  or  perhaps 
tens of thousands. Even the 
divisions between the rings 
themselves  contain  fairly 
faint rings, yet the thickness 
of the ring system is only 
about 2km! 

VOYAGER 2 ENCOUNTERS 

SATURN 
It is believed that the rings 

consist essentially of small 
lumps of ice and rock in-
dividually orbiting the planet 
like tiny moons. The ring 
systems casts clear shadows 
on the surface of the planet 
itself. 
Markings  radiating  out-

wards rather like the spokes 
of a wheel were detected in 
the B-ring by Voyager I. One 
theory  proposed  that  the 
spokes consist of dust par-
ticles levitated by the elec-
tric fields of the planet, but 
careful  experiments  with 
Voyager  2 did  not  find 
evidence to support this. 
Further work with Voyager 

2 examined the light of a 
star  which  had  to  pass 
through  the  rings  before 
reaching the spacecraft. As 
Voyager 2 passed behind the 
rings, the effect of the rings 
on  its  radio transmissions 
enabled some estimate to be 
made of the size of the par-
ticles of the rings. 
Lightning  discharges  in 

the vicinity_of the planet 
which  appeared  to  come 
from within the B-ring were 
detected.  Measurements in-
dicated that these lightning 
flashes  were  thousands  of 
times more powerful than 
the lightning we experience 
on earth. 

Scientists are very puzzled 
as to how the rings maintain 
their mechanical stability. It 
may be that moons of the 
planet help to keep the sys-
tem stable, but there is still 
much to be discovered even 
though the spacecraft have 
sent us far more information 
than we had previously ac-
cumulated through centuries 
of viewing the planet. 

Sphere of Gas 
Saturn itself is believed to 

be mainly a huge sphere of 
gas kept together by gravi-
tational attraction. Its mark-
ings  are  similar  but  less 
prominent  than  those  on 
Jupiter.  Very  high  wind 
speeds of more than 1,000 
miles per hour have been 
found above Saturn. 
Saturn consists mainly of 

hydrogen and helium gases 
and has a very low density. 
The temperature of its clouds 
is of the order of —190°C 
and it is not known whether 
there is any surface to the 
planet, as no light can pene-
trate the thick clouds. 

Moons of Saturn 
Apart from Saturn itself 

and its ring system, one of 
the main objectives of the 
Saturn  encounters was an 

Our heading photo shows an image of Saturn and Its rings returned by 
Voyager 2 from a distance of 13.9 million km from the planet. Note the 
shadow of the rings on Saturn and the banding marks on the surface. 

investigation of the numer-
ous moons which circle the 
planet. 

Titan 
Titan  is  not  only  the 

largest, but also the most 
interesting of these moons 
and was viewed by Voyager 
1;  unfortunately  nothing 
could be seen through the 
dense  cloud  cover of the 
surface of the satellite. 
Voyager 1 passed a hun-

dred times closer to Titan 
than Voyager 2, since the 
trajectory of the latter was 
programmed to enable it to 
travel  on  to  Uranus  and 
Neptune and this would not 
have been possible if it had 
passed close to Titan. Indeed, 
Titan is of such importance 
that had Voyager 1 failed to 
return data on this moon. 
Voyager 2 would have been 
sent to encounter it and the 
future Uranus and Neptune 
encounters would have been 
lost. 
Nevertheless,  Voyager  2 

returned valuable data  on 
Titan and showed that some 
considerable  changes  had 
occurred since the first en-
counter. In particular, an in-
strument on board Voyager 2 
looked at the polarised light 
scattered by particles in the 
atmosphere  of  Titan;  this 
could  not  be  done  by 
Voyager I, since its instru-
ments had failed. 
Titan is of particular in-

terest, since it has a dense 
atmosphere  (82  per  cent 
nitrogen, 6 per cent methane 
and other gases) and mole-
cules detected in this atmos-
phere are those which could 
give rise to life. 

Other Moons 
Apart from Titan, Voyager 

2 came closer to the moons 
Enceladus, Tethys, Hyperion, 
Iapetus and Phoebe than the 
first mission. Enceladus has 
a surface which  shows  a 
great deal of past geological 
activity. Part of its surface 
is heavily cratered by bom-
bardments a very long time 
ago, but other parts are re-
latively  smooth,  indicating 
that  material  has  been 
ejected (possibly by volcanic 
activity)  and  has  settled 
onto the  original cratered 
surface.  Strangely  enough 
any  volcanoes  would  be 
water volcanoes, since En-
celadus is mainly ice! 
The moon Tethys has a 

chasm groove several kilo 
meters deep around nearly 
three-quarters of its circum-
ference; it is 100km wide 
and some 2,000km in length. 
Voyager  2 also  found  a 
crater  400km  in  diameter 
with  a central  peak  and 
some concentric rings. The 
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surface  of  this  moon  is 
heavily cratered. 
Hyperion  is  a  strange 

moon, a disk-shaped elonga-
ted  object  of  dimensions 
about  400 x 250 x 200km, 
which is battered and scarred 
with craters. Iapetus is an-
other strange moon, since it 
has a dark side facing for-
ward  in  its  orbit  around 
Saturn  and  a bright  side 
facing backward. 
The dark side is as black 

as asphalt and has given rise 
to much speculation as to 
its composition, since it has 
one of the darkest surfaces 
in the solar system. 
The  first  images of the 

outermost satellite, Phoebe. 
were captured by Voyager 2. 
This orbits in the opposite 
direction to the other moons 
and may possibly be a cap. 
tured asteroid rather than a 
normal Saturnian moon. 

Radio Signals 
All  of  this  work  (and 

many other projects) would 
not have been possible with-
out the US Deep Space Net-
work for receiving the ex-
tremely weak radio signals 
from  the  spacecraft.  The 
Deep  Space  Network  has 
stations in Goldstone, Cali-
fornia, near Madrid, Spain 
and  near  Canberra,  Aus-
tralia. These stations have 
been deliberately spread out 
around the surface of the 
earth so that no spacecraft 
can be out of sight of all 
three of the stations at any 
time unless the craft is in 
the radio shadow of a huge 
object such as Saturn. 
Spacecraft going towards 

the Sun can use solar panels 
to convert the energy of the 
Sun into the electric power 
they need. However, Voyager 
was designed to travel to the 
outermost parts of the solar 
system where the intensity 
of sunlight is very small, so 
it had to be provided with 
radiosotope  thermoelectric 
generators  to  provide  the 
power required by the radio 
transmitters  and  instru-
ments. 
Both Voyager craft receive 

signals from earth at a fre-
quency in the S band (over 
2,000MHz). Signals sent from 
earth programme their on-
board memories so that they 
make the desired observa-
tions at the right time and 
so that their small gas jets 
put them into the required 
trajectory and enable course 
correcting trajectory changes 
to be made. Voyager 2 had 
its main receiver fail, so it 
has operated on a duplicate 
receiver. 
The  spacecraft  transmits 

at a maximum power of just 
over  28W  in  the  S•band 

A series of views of the moon Tethys 
taken at 4 hour intervals shows its 
400km crater rotating towards the 
limb of this satellite. Note the central 
peak and the circles around the 
crater. 

(about  2,300MHz), but can 
also transmit in the X-band 
at about 8,400MHz at a power 
level of up to about 21 W. 
The Voyager craft have a 

3-7m diame:er reflector dish 
which  can  be  pointed  to-
wards the earth to provide 
good communications facili-
ties with high data return 
rates at the great distance 
of Saturn. However, a low-
gain antenna is also incor-
porated in the craft so that 
if the high gain dish antenna 
happens to be facing away 
from the earth, a command 
signal can be sent to the 
low-gain  antenna  to  cause 
the large dish to face thr 
earth again. 
The signals reaching the 

earth are so weak that the 
Deep Space Network stations 
have  64m  diameter  dish 
aerials to receive them to-
gether with smaller 34m and 
26m  diameter  dish  aerials 
for  reception  when  condi-
tions are not so critical. In 
addition, the smaller aerials 
can  provide  signals  which 
can be fed to a computer 
together  with  the  signals 
from the larger aerials to 
provide optimum reception. 
Bad  weather  conditions 

(such as heavy rain or snow) 
at an earth receiving station 
can cause loss of the X-band 
signal. Some of the most im-
portant data was therefore 
recorded on the spacecraft's 
instruments and re-transmit-
ted  later  to  other  earth 

stations to provide a form of 
insurance against partial loss 
of  the  information  which 
has been so costly to obtain. 

Jammed Platform 
When Voyager 2 was in 

the shadow of Saturn and 
out of radio communication 
with the earth stations, a 
moving platform which car-
ries the cameras and certain 
other  instruments  became 
jammed in position. Although 
it could still be moved in the 
vertical  direction,  it could 
not be moved horizontally. 
Engineers immediately set 

about investigating the prob-
lem, but any command signal 
they sent to the craft took 
about 1 hour 25 minutes to 
reach the craft and a similar 
time had to pass before the 
engineers  could  receive  a 
signal back from the craft 
to  ascertain  whether  the 
command had been effective. 
This long delay, due to the 
immense distance  involved, 
made the investigations far 
more difficult. 
The  platform  mechanism 

was finally freed after a few 
days and, although initially 
stiff, the performance of the 
movement has steadily im-
proved.  Thus  the  workers 
are anticipating there will be 
no problem at Uranus en-
counter. 

As the sticking of the plat-
form occurred shortly after 
the  spacecraft  had  passed 
through the plane of the 
rings  of  Saturn,  it  was 
initially  thought  that  the 
problem  could  have  been 
due to particle bombardment 
of  the  mechanism  with 
minate, very  high velocity 
particles. Further investiga-
tion  has  shown  that  the 
problem  was  apparently 
caused  by  worn  gear 
mechanisms, close clearances 
between gears and lubrica-
tion  problems in the  low-
temperature,  high  vacuum 
conditions near Saturn. 

Conclusions 
The  Voyager  craft  (and 

other  planetary  missions) 
are one of the marvels of 
modern electronics which has 
been able to answer quesions 
over  which  man has pon-
dered for centuries. Unfor-
tunately even  the USA  is 
having to cut its expenditure 
on its space programme, but 
some projects will be going 
ahead  during  the  early 
1980's. 

The writer is indebted to 
Don  Bane,  Jet  Propulsion 
Laboratory,  California  for 
providing  information  and 
photographs  used  in  this 
article. 
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RADIO WORLD 
By Pat Hawker, G3VA 

FM or SSB 
In the political rather than technological 

arguments about FM and AM for CB 
operation, there has been a tendency to 
knock unduly the performance that can be 
achieved with narrow-band FM. But it was 
a little surprising to find Dr. William Gos-
ling, technical director of Plessey Elec-
tronic Systems Ltd, writing in "The 
Guardian" newspaper: "I am well-known 
as an opponent of the use of f.m.—for any-
thing—on the grounds that it wastes 
valuable space in the radio bands. For CB 
radio I would have preferred the UK to 
adopt the more advanced s.s.b. system, 
now rapidly becoming dominant in the 
US". 
Apart from the fact that use was being 

made of s.s.b. techniques as early as 1915 
whereas we owe practical f.m. to Howard 
Armstrong's work in the 19305, there 
remains many doubts about the effective-
ness of s.s.b. for mobile operation; none 
about f.m. 
Even Dr. Gosling's strong support for 

s.s.b. was less evident only a few years ago 
when he strongly advocated the alternative 
system of double-sideband a.m. with 
diminished carrier for private mobile radio. 
A system which indeed can be shown to 
have considerable advantages over s.s.b. 
for many applications but requires the use 
of fully synchronous detectors in the 
receivers. 

Inconclusive trials 
More recently the Home Office and Pye 

Telecommunications have carried out 
many tests on the use of s.s.b. systems 
(to which Dr. Gosling later turned) but 
these have proved far from conclusive. 
Indeed at distances OT more than a very 
few miles, 25kHz channelling f.m. appears 
to have consistently outperformed s.s.b. 
(though it must be added that s.s.b. might 
permit 5kHz channelling). 
For mobile operation to make full use of 

the narrow channels calls for a very high 
standard of sideband suppression and 
extremely good and complex automatic 
gain control in receivers. Also, there is an 
increasing problem of Doppler frequency 
shift when vehicles are travelling at speed 
when using the higher frequencies. 
Broadcasters use wideband f.m. with 

around 200kHz channel spacing but can 
claim that for national coverage this is 
actually less extravagant in radio spectrum 
utilization than a.m. This is because the 
"capture effect" of f.m. permits the same 
frequency to be used many times over 
even in a relatively small area such as the 
UK whereas a.m. or s.s.b. require a much 
greater "protection ratio", that is to say an 
interfering signal has to be much stronger 
with wideband f.m. before it becomes 
objectionable. 
So although for some purposes s.s.b. is 

definitely superior to FM or AM, it would 
not only result in unnecessarily complex 

(and more costly) equipment for CB it is 
doubtful whether it would have any signi-
ficant advantage. 

CB licences 

The actual conditions of the CB 
licence seem an odd mixture of an 
easy-going approach interspersed with 
tough technical conditions. For ex-
ample there is not much that you 
cannot do, except to make grossly 
offensive  or  obscene  remarks  or 
speak in code. Likewise it is possible 
to use selective calling systems which 
are apparently not permitted by the 
amateur radio licence. 

On the other hand, it is a condition 
of the licence that the aerial should 
not be more than 1-4 metre long with 
base loading, which is less efficient 
than a loading coil two-thirds of the 
way up or with top capacitance load-
ing. On 27MHz unloaded quarter-wave 
ground planes, monopoles or half-
wave dipoles are all well over 1.4 
metres long and thus illegal. 

One can see reasons for limiting 
the length of the aerial on a mobile 
unit, but one would have expected 
that for base stations at least the 
classic ground-plane aerial (originally 
devised in the 1930s by Dr George 
Brown of RCA for American police 
communications)  would  have  been 
permitted. Perhaps it is all just to 
make it easier to spot "illegal" opera-
tors, though that may prove unfortun-
ate for licensed amateurs with full-
size aerials! 

Brass pounders 
For many years Morse operators have 

been called "brass pounders" although 
very few modern Morse keys are made of 
brass—more's the pity. Recently I spotted 
a collector offering (for about £60) an 1898 
brass key claimed to be in vintage condi-
tion. 
This caught my eye since for many 

years I have used one of the classic 
double-current  brass  keys  made  by 
Griffin, London (No. 432 Mk. III 1914) with 
its massive brass terminals and gleaming 
"send/receive" switch. I have to admit that 
mine is not in "vintage" condition, cost me 
a princely half-a-crown in 1938, and is 
much more of a working tool than a collec-
tor's item. 
In the interim period I have learned to 

use and tried out many other forms of 

Morse key: the sideswiper, the semi-
automatic "bug" key, the popular elec-
tronic keyer and the modern dual-paddle 
"squeeze" keyer. My conclusion is that 
there is no single "best" type of key but 
that individual operators gravitate towards 
the type that suits them best: in my case 
the large but elegant double-current brass 
key. 
I also suspect that this once popular 

type of key has an advantage in that unlike 
most up-and-down manual keys the down-
ward motion is not suddenly halted by the 
silvered electric contacts which are on 
springy metal but against a pliable washer. 
But also because, with the aid of metal 
polish and a rag. they become laboratory 
instruments with all the aesthetic appeal 
of gleaming brass—vintage Bentley's of an 
almost bygone era of telegraphy. 
This feeling is clearly shared by others 

and I note that in New Zealand replica 
keys based on a once standard British 
Post Office key are now on the market. 

Manual speed 
According to the Guinness Book of 

World Records, Harry Turner, W9YZE is 
credited as holding the record for fast 
sending on a purely manual key, having 
clocked up 175 characters per minute (35 
words per minute) in November 1942 at the 
US Army Signal Corps School at Camp 
Crowder, Missouri—and he still pounds 
brass on the amateur bands. 
To reach 35 wpm is no mean achieve-

ment although I have come across opera-
tors capable of reaching about 30 wpm on 
good straight keys. The real beauty of such 
sending is not usually the speed but good 
letter formation and the absence of errors 
that tend to mar the "perfect" sending of 
electronic keyers. 

Reliability 
The strong emphasis put by consumers 

on "reliability" as the most desirable 
characteristic of any complex electronic 
equipment is increasingly recognized by 
industry in Europe and North America and 
has long been exploited by Japanese 
industry. 
A recent special issue of the profes-

sional IEEE "Spectrum" journal is largely 
devoted to reliability and also sheds some 
light on the rising cost of repairs. It is 
pointed out that a good 19-inch colour 
television set in the USA retails for about 
$400 while a typical service call to the 
home costs from $35 to $100 for labour 
and replacement parts. 
If only one in a hundred receivers 

requires a service call during the warranty 
period, and taking an average of $50 per 
call, the cost of unreliability to the manu-
facturer is 50-cents per set. But if one in 
ten sets requires servicing it amounts to 
$5 per set. 
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mini 
EGG TI MER 

W HILST electronic timers are by no 
means uncommon as construc-

tional projects, this design has the 
merits of being compact, economical 
on  batteries  and  cheap  to  build. 
Operation of the device could not be 
simpler, being activated by means of 
a solitary ON/OFF  slide switch and 
commences to bleep at the expiration 
of the preset timing period. Switching 
off the unit also resets the timer in 
readiness for a further cycle. 
The prototype has amply repaid its 

construction in use not only as an egg 
timer but also for timing telephone 

COMPONENTS 
Resistors 
R1  10141 

R3 14-1  Talt R2 120k() 

R4 1201d2 (see text) 
R5 1.2MO 
R6 120kD  page 30 
AlliW carbon + 5% 

Capacitors 
C1  2.20F 10V tantalum or elect. 
C2 47µF 10V tantalum or elect. 
C3 120pF min. ceramic 

Sho 

Semiconductors 
D1, 2 1N4148 (2 off) 
ICI, 2 555 timer (2 off) 

Miscellaneous 
VR1  220k0 sub-miniatute veiti-

cal preset 
Si  Sub-miniature d.p.d.t. slide 
WD1 PB2720 Piezo-ceramic 

transducer 
B1  9V battery (PP3) 

Shipboard, 0-1  inch  matrix, 24 
holes by 7 strips; battery clip: 
Verobox type 202-21025K, 72 x 50 
25mm; Veropins (5 off); equipment 
wire. 

Approx. cost £2.50 excluding  Guidance only  case 

BY D. G. CLARKE 

calls  and  turns  at  Scrabble  and 
should be well within the competence 
of the beginner in electronics. 

CIRCUIT DESCRIPTION 
The unit is built around the 555 

timer i.c., two of which are employed 
in the astable (free-running) mode. 
Referring to the circuit diagram, Fig. 
1, IC2 both sets the initial timing 
period and, at its conclusion, produces 
an audible signal via the transducer, 
a piezo-ceramic device. 
The timer could in fact be con-

structed using only IC2 and its asso-
ciated components whereby a continu-
ous note would be emitted. IC1 serves 
to modulate IC2 thus producing an in-
termittent bleep which, at the expense 

81 
9V 

of a little more current consumption, 
is more compelling as an alarm. 
The operating cycles of both i.c.s 

are governed by the time taken to 
charge  a capacitor via a resistor 
chain. In the case of ICI, the relative 
timing components are RI, R2 and Cl 
which produce a 'bleep modulation 
frequency of about 2.5Hz. 
IC2 functions in a similar fashion, 

although with a significant difference. 
In this instance C2 forms the initial 
charging capacitor (C3 being neg-
ligible by comparison), the rate of 
charge being governed by R4, R5, R6 
and VR1. At switch on, C2 begins to 
charge and after 3 minutes (using the 
components specified) IC2 would nor-
mally initiate a discharge cycle. How-
ever, the inclusion of D2 prevents C2 
from discharging and it effectively 
drops out of circuit. C3, which is al-
ready charged, is nevertheless free to 
discharge and it therefore controls 
the timing cycle, continuing to charge 
and discharge at an audible frequency 
of around 2kHz. 
When the device is switched off, the 

spare contacts on S1 are used to en-
sure  that  C2  is fully  discharged 
through R3, thereby eliminating any 
risk of variations in the timing cycle. 

CASE 
Start by cutting an aperture in the 

case to house the slide-switch, SI. As 
indicated in the photograph, the switch 
is mounted as close as possible to the 
corner of the case on one of its short 
sides. Drill two adjacent holes about 
5mm diameter and open these out 
with a needle file to a suitably sized 
rectangle. After checking that the 
switch can be freely operated within 

Fig. 1. Circuit diagram of the Mini Egg Timer. 

r elfb 

RI 
701.13 

82 
120kI2 

'Cl 
555 

01 
IN4145 

RS 
1.21.112  RA* 

7201112 

VRI 
2201.12 

81. 
7201.12 

02 
IN14148 

C2  r- 3 

7pF uu 

1 C2 
5.55 

* SEE TEXT 
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Fig. 2. Stripboard layout of the egg timer showing the track 
breaks on the underside of the board. 

the aperture, two small holes can be 
drilled for the fixing screws. 
Finally drill a 3mm hole in the 

centre of the case lid for the sound 
from the transducer. 

CIRCUIT BOARD 
First, cut the Veroboard to the size 

indicated in Fig. 2 noting the rebate 
required to fit round the corner pillar 
of the case. Then, using a hand-held 
3mm drill or Vero track cutting tool, 
cut the copper strips in the positions 
shown. 
Soldering should commence with 

the wire links indicated in Fig. 2. Note 
the two small diagonal links positioned 
under each of the i.c.s. Check the 
position of these links carefully; mis-
takes will be difficult to rectify once 
the i.c.s have been soldered into 
position. 
Normal practice is to leave the in-

stallation of "active" components such 
as the i.c.s until last but in this in-
stance there is some merit in revers-
ing the procedure to assist the physical 
location of other components. Start, 
therefore, with IC2 taking care to en-
sure that it is correctly orientated by 
referring to Fig. 2. Continue by in-
stalling R3, 5 and 6, preset VR1, Cl 
and D2 (observing the polarity of the 
latter two components). Clip off sur-
plus leads close to the soldered joint. 
The value of R4 depends on the tol-

erance of the other timing components 
and may need to be changed to 
achieve the desired preset time period. 
At this stage temporarily fit a 120kil 
resistor. 
Now wire the piezo-ceramic trans-

ducer, the slide switch and the battery 
clip taking great care in the case of 

The sound transducer 
mounted on the lid and 
the close packing of 
the circuit board and 
battery. 

the last two items to 
observe correct orien-
tation. Connect a PP3 
battery and switch on 
whereby a continuous 
note should be emit-
ted. 
If all is well, disconnect the battery 

and proceed with the installation of 
ICI and all remaining components ex-
cept C2. Reconnect the battery when 
this time a modulated bleep should be 
produced. 
The final step is to install the main 

timing capacitor, c2. The preferred 
choice here is a tantalum capacitor 
which is less likely than an electro-
lytic capacitor to deteriorate with age 
thereby affecting the timing cycle but 
a small electrolytic capacitor (10V 
working) can be physically accommo-
dated, however, and will give accept-
able results with probably some sav-
ing in cost. 

ADJUSTMENT 
The  final, if somewhat tedious, 

operation is to adjust the preset re-
sistor VR1 to give an accurate timing 
period, the duration of which depends 
on the constructor's personal prefer-
ences as to the consistency of their 
boiled eggs! The author enjoys a 
three-minute egg, so we shall describe 
the setting up procdure for such. Ro-
tate the preset to its mid-point posi-
tion, reconnect the battery and switch 
on, timing the period before the alarm 
sounds and repeat this process as 

necessary, each time adjusting VR1 to 
obtain a duration of exactly three 
minutes. 
If it transpires that this interval is 

not within the range of VR1 it will 
be  necessary to increase R4 for 
longer intervals or reduce its value to 
shorten the period. 
It may be, of course, that the con-

structor prefers his eggs cooked for 
four minutes or wishes to set up for 
some other timing function. In that 
event it would be desirable to vary R5 
at the outset and a four minute timer 
would require about 1.5Mil in this 
position. 

FINAL ASSEMBLY 
When all adjustments have been 

completed, wire in R4 permanently 
and attach the transducer to the un-
derside of the lid with a couple of 
dabs of adhesive, taking care to line 
up its centre hole with that drilled in 
the lid. Insert the circuit board in its 
case and screw the slide switch into 
position. No other fixing is necessary 
as the battery will hold the board 
neatly in place. 
Screw the lid to the case, and fin-

ally, attach a label indicating the pre-
set timing period of the unit. 
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T HE device described in this article 
generates a US police-car type 

"whooping" tone and is suitable for 
many medium-power alarm applica-
tions. The tone is sounded over a 5 
watt loudspeaker and in fact the level 
of output available is quite startling. 
The module can be used with burglar 
alarms, fire alarms or in fact in any 
unit requiring a distinctive audible 
alarm and which is capable of supply-
ing 12 volts at about 500mA. 
It is possible to incorporate a small 

modification  which  permits  the 
module to imitate the familiar two-
tone sequence of many British police 
cars. 

THE 555 TIMER I.C. 
The circuit employs two 555 timer 

i.c.s, both of which are operated in 
the astable mode. This is illustrated 
in Fig. 1. 
An astable multivibrator possesses 

no stable state, and continues to offer 
a steady stream of pulses at its out-
put without the need for triggering. 
In the case of a 555 astable, a con-
stant square wave (Fig. 2) appears at 
the output terminal. The frequency, 
or number of pulses per second 
(measured in hertz), is dependent 

upon the values of three external tim-
ing components, namely R., Rb and 
C. Fig. 2 illustrates how the frequency 
is controlled by these three com-
ponents. 
The other interesting features de-

picted in Fig. 1 are the "reset" and 
"control voltage" facilities. The reset 
pin, if grounded, will halt the output, 
that is the output will go low and re-
main like this until the reset signal is 
removed. It is customary to connect 
the reset pin to +V., (the positive 
supply rail) if it is not required. 

CONTROL VC)1.1-AGE 
The "control voltage" pin provides 

another means of adjusting the fre-
quency of the output. Apart from 
altering the values of B4, Rb and C, 
a control voltage may be applied to 
pin 5 to vary the output frequency in-
dependently of the "RC network". 
By applying a voltage to pin 5, it is 

possible to modulate the frequency of 
the square wave output in sympathy 
with the amplitude of the control 
voltage. This method is employed in 
the Siren Module where the applied 
voltage has a sawtooth waveform. 
If the control voltage terminal is 

unused, normally it is connected to 

OV via a 0.01/4F capacitor, although 
for a minimum component count it 
can be left entirely unconnected. 

CIRCUIT DESCRIPTION 
The circuit diagram of the Siren 

Module is shown in Fig. 3. It can be 
seen that two 555 astable circuits are 
employed, ICI and IC2 with associ-
ated timing components. ICI produces 
a square wave operating at a nominal 
frequency of about 500Hz; this forms 
the basic "tone" of the system. 
IC2 produces another square wave 

of a much lower frequency, about 3Hz. 
Note however that a variable resistor 
VR1 is incorporated so this frequency 
is adjustable to a certain extent. VRI 
was in fact eventually incorporated in 
the design to compensate for large 
tolerances which affect the value of 
C3. 
The  output  of IC2  is coupled 

through R4 and R5 to the control 
voltage terminal of Id. C2 is a large-
value  electrolytic  capacitor  whose 
presence converts the square wave 
produced by IC2 into a sawtooth 
waveform. 
The square wave from IC2 causes 

C2 to constantly charge up and dis-
charge, and so the smooth sawtooth 
waveform produced by this is used to 
modulate the output of ICI; the fre-
quency of operation of ICI is altered 
rhythmically to produce a "whoop-
ing" tone instead of a continuous 
500Hz note. 
As a basis for experimentation, 

readers may wish to note that by 
omitting C2, a "two-tone" effect will 

RESET 

OUTPUT 

CONTROL 
VOLTAGE 

Fig. 1. Basic arrangement of a 555 timer 
Lc. to function as an astable multivibrator. 

OUTPUT A 
VOLTAGE 
(PIN 31 

OV 

T 

(I . 0.7 (Ra+Rb)C 

0.7 Rb.0 
FREQUENCY,  

R = OHMS 
C FARADS 
T sEcopcm 

TIME 

Fig. 2. Output waveform and frequency 
calculation for 555 astable. 
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I-I-12V I 
CO TBI/I 

D2 
IN4001 

VRI 
221,11 

R6 
1k12 

DI 

'Cl 
555 

2 

Cl To.0„,, 

RI Nal R5 21k11 

R3 47011 

TR1 
TIP3IA 

C2 
R7 

T,opp 

T1L220 

\\ 

68012 

Fig. 3. The complete circuit diagram for the Siren Module. 

COMPONENTS 

Resistors 
R1 100kfl 
R2 100kfl 
R3 4700 
R4 1kfl 
R5 2.2kfl 
R6 1kfl 
R7 22kil 
R8 6800 
All I watt carbon + 5% 

Capacitors 
Cl 0.01/4F polyester (C280) 
C2 47,uF 12V elect, radial leads 
C3 10µF 12V elec. radial leads 
C4 150µF 12V elect. 

See 

Shop 
Talk 

page 30 

Semiconductors 
IC1, 2 555 timer i.c. 8-pin d.i.l. 
TR1  TIP31 A npn silicon 
D1  TIL220 0.2 inch red led. 
D2  1N4001 1 A silicon 

Miscellaneous 
VR1  22kfl sub-miniature 

horizontal preset 
TB1  3-way 2A screw terminal 

strip 
Stripboard: 0.1 inch matrix 18 
strips x 37 holes; 8-pin d.i.l. 
sockets (2 off); clip/bush for 01; 
TO-220 insulating kit for TR1; 
rubber grommet; metal case size 
100 x 70 x 40mm; Veropins (5 
off); p.v.c. covered stranded wire; 
6BA fixing hardware; 2mm dia-
meter sleeving; 22 s.w.g. tinned 
copper wire; Loudspeaker and 
enclosure—see text. 

Approx. cost  £4 excluding 
Guidance only  speaker 

be  produced.  This  is because  a 
square wave is being used directly 
as a modulating signal for ICI, so that 
the 500Hz tone is suddenly increased 
and then decreased again, producing 
two separate notes. 
The final "whooping" tone is avail-

able at pin 3 of ICI, but the maximum 
current that can be supplied is only 
200mA. This is insufficient for the re-
quired 5 watts power output. TR1 
functions as a current amplifier to 
realise 5 watts into an 8 ohm speaker. 
An 8-ohm loudspeaker (minimum) 

should be used, with a minimum 
power rating of 5 watts r.m.s. An ex-
music-centre loudspeaker mounted in 
an enclosure has been used with the 

SAWTOOTH WAVEFORM 

LOW 
FREQUENCY 
OSCILLATOR 

811 LOUDSPEAKER 

prototype with very great effect. Note 
however that the loudspeaker is con-
nected to the Siren Module through a 
terminal block, but it will be possible 
to mount an unhoused Siren Module 
in the loudspeaker enclosure itself. 
The circuit requires a 12V supply 

maximum  at  500mA  maximum, 
300mA minimum. D2 protects the cir-
cuit from damage which could occur 
if the power supply happened to be 
accidentally  reversed  upon  initial 
switching on. Finally, DI is a light-
emitting diode which glows when the 
power is on, and C4 serves to de-
couple the power supply and prevents 
unwanted interaction between the two 
oscillators. 

(FREQUENCY 
's CONTROL INPUT) 

HOW IT WORKS 

VOLTAGE 
CONTROLLED 
AUDIO 

OSCILLATOR 

VAN% 

LOUDSPEAKER 

A low frequency oscillator has its output "shaped" to provide a sawtooth 
waveform. The second audio frequency oscillator, without any signal fed 
to its control input produces a tone of about 500Hz. The effect of the 
sawtooth voltage is to cause this tone to vary in pitch about 500Hz, the 
shape of the sawtooth producing a "whooping" tone. This is heard in a 
loudspeaker via a current booster amplifier (not shown). 
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Fig. 4. Layout of the components on the stripboard and breaks to be made 
in the tracks on the underside. Veropins are used as anchorage points for 
wiring the remote components to the circuit board. Sockets are advised for 
both I.c.s. 

The completed siren showing the mount-
ing of the supply and loudspeaker con-
necting terminal block on the side of the 
case. 

starts here 

CASE 
The Siren Module can be built into 

a standard aluminium box measuring 
100 X 70 X 40mm and the circuit it-
self —with the exception of TR1 —can 
be constructed on 0.1inch stripboard, 
18 strips X 37 holes. 
Any other metal case can be used 

providing that it is of a size suitable 
for carrying the completed circuit 
board. 

CIRCUIT BOARD 
Fig. 4 illustrates the suggested strip-

board layout. Having cut the strip-
board to size, drill four 6BA clearance 
holes in each corner as shown to take 
the  necessary  mounting hardware. 
Take care when drilling to make sure 
that the circuit board is not fractured 
due to excess pressure. 
Then all the breaks in the copper 

strips are made, using either a hand-
held twist drill or the proper spot 
face cutter. The Veropins may then 
be inserted and soldered in the posi-
tions indicated. 
At this stage it may be best to 

solder in the two 8-pin d.i.l. sockets 
which carry the i.c.s. These serve as 
a good reference when locating and 
soldering the 22 s.w.g. tinned copper 
link wires. 
The recommended order of con-

struction continues with the soldering 
in of the miniature resistors and the 
electrolytic capacitors. 

48  Everyday Electronics, January 1982 



The completed circuit board mounted in position on the base of the case. The cutaway 
in the lip to avoid obstructing the terminal block can be seen top right. 

HEATSINK FOR TRANSISTOR 
During normal operation, the tem-

perature of TR1 will rise noticeably, 
and so the aluminium box is used as a 
heatsink to dissipate some of this 
heat, the reason for specifying a metal 
box to house this project. 

TR1 is mounted on one wall of the 
aluminium box with 6BA hardware, 
using a TO-220 mica washer and in-
sulating bush to isolate the transistor 
tab (which is internally connected to 
the collector) from the box. A smear 
of silicon grease or similar heatsink 
compound on both sides of the mica 
washer will assist in heat transfer 
from the transistor to the heatsink. 

Note that it will be easier to solder 
a flying lead to each of the terminals 
before fixing in place. 

TERMINAL BLOCK 
Mounted externally on the case is 

a 3-way screw terminal block which 
carries the connections for the posi-
tive supply rail and also one terminal 
of the loudspeaker; the third screw 
terminal forms a combined connec-
tor both the OV and remaining loud-
speaker terminal. Bear in mind that 
the lip of the lid overlaps about 6mm 
when positioning the terminal block 
on the outside of the case. 

A small hole must be drilled next 
to the terminal block and this hole 
should be fitted with a small grommet. 
Flying leads are then taken from the 
appropriate Veropins on the circuit 
board, through the hole to the ter-
minal block as shown. 

The light-emitting diode can be 
mounted on the front of the box using 
and 1.e.d. bush-clip. The 1.e.d. must be 
positioned such that its leadouts will 
not interfere with the circuit board 

inside once the completed module is 
closed up—in fact the leads will prob-
ably need cutting back a little. Cut 
the anode shorter than the cathode 

so that you can easily identify the 
leadouts. 

Standard multicored hook-up wire 
can be used throughout as flying 
leads, with 2mm diameter p.v.c. sleev-
ing pushed over the leads of the 
1.e.d. and TR1 to ensure that short-
circuiting will not occur. 

TESTING AND SETTING UP 
Once  construction  is  complete, 

check out the finished unit carefully. 
In particular inspect the circuit board 
closely, and fit the i.c.s correctly into 
their sockets if you have not already 
done so. Set VR1 to middle position. 

Connect a suitable loudspeaker to 
the  Ov and Ls terminals of the 
module, and then apply 12V (500mA 
maximum)  to the  +12v  and Ov 
terminals. 

Switch the power on: the 1.e.d. 
should  illuminate  and  the  Siren 
Module should drive the speaker, but 
the "whooping" tones may not be per-
fectly formed. By adjusting VR1 it 
should be possible to produce the 
desired effect. 

The "lid" or base of the siren removed showing clearly how the circuit board is mounted 
on spacers. The I.e.d. is seen on the right of the case with insulating sleeving over the 
pins. Take care that the I.e.d. does not foul on the circuit board. 
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-CONDUCTIVE OBJECTS OF \O\ 

THERE  ARE  many  objects  whose 
appearance can be enhanced by 

electroplating. The drawback is that 
many of them are non-conductors; 
for example, leaves and leaf skeletons 
and plastic models. 
The methods involved are quite 

easy  to  follow  and  require  no 
specialist equipment. 

FIRST STEPS 
The first step is to obtain a bottle 

of "Aquadag". This is a colloidal sus-
pension of graphite and may be 
bought at a good chemist or photo-
graphic dealer. If any difficulty arises 
then you may have to resort to a 
scientific equipment dealer (look in 
Yellow Pages). 
The object to be plated must be 

perfectly clean, dry and free from 
grease. A good wash in detergent fol-
lowed by a rinse in distilled water 
will ensure this. Handle with tongs or 
tweezers at this stage as fingers are 
naturally greasy. 
The object is then left to dry and 

then painted all over with Aquadag 
using a soft brush to ensure that all 
the detail of the object shows through 
the coating. A second coat is applied 
when the first is dry. 

THE CELL 
An electroplating cell must now be 

constructed. This consists basically of 
two electrodes, one formed by the 
object to be plated and the other 
formed from the material that is 
going to be deposited onto our object, 
and an electrolyte, or solution in 
which the two electrodes are im-
mersed. The whole system is, of 
course, contained in a tank or vessel 
of some sort. 
The ideal vessel would be a rec-

tangular glass tank. However, any 
large container such as a plastic 
bucket or bowl would do just as well. 
For obvious reasons, a metal tank 

would not be suitable as it would by-
pass the action of the cell. 
An electrical connection is made to 

a part of the object which will not 
show or may be cut off when finished 
and this connection is taken to the 
negative side of the battery or power 
supply. This should be well smoothed 
and give at least 6V d.c. The object 
becomes the negative electrode or 
cathode. 
A  positive  electrode  or  anode 

should also be constructed and this 
should consist of a thick rod or 

preferably plate of the metal to be 
deposited onto the cathode. Needless 
to say this is connected to the 
positive terminal of the battery. 
The anode should, if at all possible, 

be of greater surface area than the 
cathode and if metal plate or foil is 
not available, rod or wire can be 
heated and beaten flat. Several inter-
connected pieces may be needed. 

PLATING CURRENT 
The best plating is done when the 

current is 10mA per square centi-
metre of cathode, although areas 
need not be exact. If you were plating 
plastic chessmen for example, you 
could regard them as cylinders and 
calculate the surface area from the 
usual formula; Area equals 2-srh+ 
27?-2, where h is the height and r the 
radius in centimetres. 

oy R. V. Henc 
• 

erson 

The area of a leaf can be found 
by drawing round it on centimetre 
graph paper and counting complete 
centimetre squares then adding half 
the number of incomplete squares 
before doubling. 
Ideally the cathode should revolve 

slowly all the time (the method is 
outside the scope of this article), but 
a turn through ninety degrees each 
quarter of the total plating time will 
do. In fact this can take up to 48 
hours depending on "plate" thickness. 
Do not try to hurry the plating by 

increasing the current as this causes 
the result to be very granular and the 
plated metal does not adhere properly 
to the object. 
The  choice  of  electrolyte  and 

operating temperature depend on the 
metal being plated and Table 1 sum-
marises the best solutions and work-
ing temperatures. 

Metal to be 
plated 

Copper 

Zinc 

Nickel 

ASBESTOS MAT 
AND HEATER 
(IF USED) 

Fig. 1. A practical electroplating set-up. 

Table 1: Electrolytes for different metals 

Electrolyte details 

12-5g copper sulphate crystals and  Strong coat of copper 
12 drops of battery acid in one litre  at 38°C; softer coat 
of water.  which polishes easily 

at 50°C; adequate plat-
ing at room tempera-
ture. 

50m1 of saturated zinc sulphate  Temperature makes 
solution with an equal volume of  little difference. 
water. Add 4 drops of battery acid 
and a teaspoon of Borax. 
50g of nickel ammonium sulphate  Temperature makes 
in one litre of water.  little difference. 

Comments 

Note that a saturated solution is made by warming water and dissolving as many 
crystals as possible. When allowed to cool to room temperature, crystals appear at 
the bottom of the vessel and the liquid above these crystals is the saturated solution. 
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FINISHING OFF 
If a leaf or other organic object is 

plated, a small hole must be made 
through the plating in an incon-
spicuous place or the stem cut off 
revealing the interior. The leaf is 
then gently warmed at first and then 
more strongly until it carbonises leav-
ing an empty shell of plated metal. 
The melting points of copper, zinc 

and nickel are 1083, 420 and 1453 
degrees Celsius respectively, so a little 
care is necessary here, especially with 
zinc. Any discolouration due to the 
heating can be removed with metal 
polish. If the leaf is not totally des-
troyed, gases from its decomposition 
may damage the plating. 
This small hole can be sealed when 

the heating  process is completed 
using Araldite mixed with filings of 
the appropriate metal and carefully 
ground level with carborundum paper. 

SOME PRACTICALITIES 
A suitable  practical  set-up  for 

electroplating is shown in Fig. 1. The 
stands are made from half-inch dowel 
inserted and glued into pre-drilled 
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holes in a wooden base approximately 
100 X 150mm in size. A clothes peg 
is then glued onto the rod in the 
position shown in the diagram. Two 
of these are required. 
A weight placed on the base of the 

stand may be necessary to prevent it 
overbalancing. 
The tank containing the solution 

(electrolyte)  rests on an asbestos 
mat. If an electric heater is available 
so much the better. However only use 
heaters that have been specifically 
designed for this sort of work (for 
example photographic tray heaters) 
as a mixture of water and electricity 
can be very dangerous. This rules out 
home-made contraptions. 

The electrical circuit consists of a 
battery, meter and variable resistor 
or rheostat. The rating of these par-
ticular items will depend on the job 
in hand but, bearing in mind that you 
require 10mA per square centimetre 
you should plan for about a maximum 
of 100 to 150 square centimetres. 
This means that your ammeter should 
be capable of measuring 1-5A and 
the battery should be capable of 
delivering a continuous current of 

I -5A for an appreciable time. In 
practice this will mean using an 
accumulator such as a car battery. 
The  rheostat  should  again  be 

adequately rated so you will probably 
need a wire-wound type rated at 20W 
for 12V working or lOW for 6V work-
ing. 
The time taken to plate an object 

can vary and the surest way of work-
ing this out is by experience and a 
sharp eye. Although the time required 
depends largely on how thick the 
coating is going to be, you are going 
to need several hours to complete the 
process. 

MAINS POWER 
As  an  alternative  to  using  a 

battery, you could try using a mains 
power supply. This has several advan-
tages especially if you have access 
to a stabilised supply where all the 
control is built in. This would enable 
you to dispense with the rheostat and 
separate meter. 
The main requirement is that the 

supply is well regulated and smoothed 
and once again able to supply the 
current demanded for the process. I:1 
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Readers' Bright Ideas; any idea that is published 
will be awarded payment according to its merit. The 
ideas have not been proved by us. 

SWITCHES FOR SLIDER POTS 
It is possible to obtain rotary potentiometers with a 

switch incorporated which turns off at one end of the 
travel. However, slider pots never have this. Therefore 
I have thought up a simple method of adding a switch. 
A lever operated microswitch is mounted at one end of 

the slider so that at the extreme end of its travel, the shaft 
presses against the lever and opens the normally closed 
contacts. 

SLIDER POT 

TO CIRCUIT 
MICROS WITCH 

SHAFT  -0.0 LEVER 

C. G. Bulman, 
Droitwich, 

Worcs 

BALANCING AMPLIFIER CHANNELS 
The balancing of the output of multiple channel audio 

amplifiers can be performed by connecting a speaker 
across the two non-common terminals (sometimes marked 
"output" or " +", in other words those not connected to 
earth or the chassis) of the channels to be balanced. With 
the same signal to both inputs of the amplifier channels 
(or the amp switched to mono) and the volume or gain 
turned up, the balance and/or tone controls are adjusted 
until there is as near to no volume as is possible. The 
amplifier is now balanced. 
This method may be used for balancing low output a.f. 

amps or r.f. amps provided an a.c. voltmeter or oscillo-
scope is connected in place of the speaker. 

C. M. Rogers, 
Wooton-under-Edge, Glos 

PAINTED CORK 

CHEAP AERIAL INSULATOR 
Porcelain or glass aerial insulators can often be costly 

items to buy in the shops but there is a simple and cheap 
alternative (see diagram). 
First of all take a cork and put a small screw eye in 

both ends. No holes need to be drilled because the cork 
is soft and they can just be screwed straight in. 
The supporting wire is attached to one screw eye and 

the aerial to the, other. Before it can be used it must be 
water-proofed with paint or varnish. 

If a heavier duty or better quality insulator is required 
then the cork can be replaced by a piece of pine. 

John Hickson, 
Bexley, Kent 
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BIPOLAR TRANSISTORS 

SQUARE 

one 
FOR 
BEGINNERS 

T RANSISTORS  come in a variety of 
shapes and sizes, the type of en-

capsulation often depending on the 
function it performs in a circuit. For 
example, a power transistor needs to 
be fairly substantial to dissipate un-
wanted heat whereas a high fre-
quency device will require a metal 
can for screening. 
Detailed here are the physical out-

lines and lead configurations, along 
with important electrical parameters. 

TRANSISTOR PARAMETERS 
1,, (max): maximum collector current. 
v" (max): maximum voltage allowed 
across the emitter and collector termi-
nals. 
hFE : d.c. current gain (large signal 
gain). 
ProT:  maximum  permissible  power 
dissipation in the device. 
IT: the frequency at which the cur-
rent gain (ftri..) drops to unity. 

TR TR 

b b 

npn  pnp 

The circuit symbols representing the two 
types of bipolar transistor. 

Device  Case  Material  VCE (max) 1C  hFE  PTOT 
(V)  (max)(min/max) (mW)  (MHz) 

(mA) 

AC127  TO-1  nG  12  500  50  340  2.5 
AC128  TO-1  pG  16  1A  60/175  700  1.5 
AD142  TO-3  nG  50  10A  30/-  30W  0 5 
AD149  TO-3  pG  50  3.5A 30/100  22W  0.5 
AD161  SO-55  ng  20  3A  80/320  4W  3 
AD162  SO-55  pG  20  3A  80/320  4W  1.5 
BC107  TO-18(a)  nS  45  100  110/450  360  250 
BC108  TO-18(a)  nS  20  100  110/800  360  250 
BC109  TO-18(a)  nS  20  100  200/800  360  250 
BC147  LOCKFIT  nS  45  100  110/450  350  300 
BC148  LOCKFIT  nS  20  100  110/800  350  300 
BC149  LOCKFIT  nS  20  100  200/800  350  300 
BC182L  TO-92(1'  nS  50  200  100/480  300  150 
BC184L  TO-92(1)  nS  30  200  250/-  300  150 
BC212L  TO-92(1)  pS  50  200  60/300  300  200 
BC214L  TO-92(1)  pS  30  200  140/600  300  200 
BC477  TO-18(a)  pS  80  150  110/950  360  150 
BC478  TO-18(a)  pS  40  150  110/800  260  150 
BC479  TO-18(a)  pS  40  150  110/800  360  150 
BD131  TO-126  nS  45  3A  20/-  15W  60 
BD132  TO-126  pS  45  3A  20/-  15W  60 
BD237  TO-126  nS  100  2A  25/-  25W  3 
BD238  TO-126  pS  100  2A  25/-  25W  3 
BFY50  TO-5  nS  35  1A  30 typ  800  60 
BFY51  TO-5  nS  30  1A  40 typ  800  50 
BFY52  TO-5  nS  20  1A  60 typ  800  50 
TIP31A  TO-66P  nS  60  3A  10/60  40W  8 
TIP32A  TO-66P  pS  60  3A  10/40  40W  8 
TIP41A  TO-66P  nS  60  6A  15/-  65W  3 
TIP42A  TO-66P  pS  60  6A  15/-  65W  3 
TIP2955  TO-3P  PS  60  15A  5/30  90W  8 
TIP 3055  TO-3P  nS  60  15A  5/30  90W  8 
ZTX300  E-LINE  nS  29  500  50/500  300  150 
ZTX500  E-LINE  PS  25  500  50/300  300  150 
2N697  TO-5  nS  40  1A  40/120  600  50 
2N2926G  TO-98  nS  25  100  235  360  100 
2N3053  TO-39  nS  40  1A  50/250  800  100 
2N3054  TO-66  nS  55  4A  25/100  25W  1 
2N3055  TO-3  nS  60  15A  20/70  115W  1 
2N3702  10-92(1)  pS  25  200  60/-  360  100 
2N3704  TO-92( 1)  nS  30  800  100/-  360  100 
2N3904  10-92(5)  nS  40  200  100/300  310  300 
2N3906  10-92(5)  pS  40  200  100/300  310  250 

p—pnp. n—npn, G—germanium, S—silicon 

TRANSISTOR OUTLINES AND CONNECTION DETAILS 
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DO YOU EVER NEED A FEW MORE HANDS?... IF SO 

The new and improved 

MINIBENCH* 
System 

will add a new dimension to your hobby 
PRICE LIST 

p f.p 
Minibench Standard model   15.951.75 
Delux model with powder coated finish 
and whisper smooth action   17.95 1 75 
Dolor model with rotating ruin table base on 
free standing mount las illustrated)   32.50 3.00 

Flesi-Arm  12"   4.75  15 
18" 5.50  15 

Lens Attachment - 50mm lens   2.50  15 
75min lens   3.25  20 
10Ornm lens   5.00  30 

Clip Attachment  Large   2.00 
Small   1.25 

Light Fitting with 18" F Arm   

Transformer Unit mains to 12V lA 
Complete with switch   10.50  75 

Foot Pedal with cable Assy for independent 
law operation   12.00 1.75 
Quantity discounts available for orders of 10 Minibenches or 
more please enquire. 
We do endeavour to keep prices stable and absorb increases 
by outside suppliers where we can but since this is not 
possible in every case, the prices quoted are subject to 
alteration without notice. 
FASF ADDRFSS Al  tIRDFRS TO: --

Please allow 14 days for delivery. 

7.50  20 

Pat App for Trade Mark 

* Just a squeeze to clamp or release circuit 
board 

* Adjustable minimum jaw aperture 
* Jaws flip over for work on either side of 
circuit board 

* Rubber lined jaws for circuit board protection 
b maximum grip 

* Single wing nut controls jaw attitude and 
friction setting 

* Crocodile clips mounted on flexi arms hold 
components exactly where needed 

* Crocodile clip can be used as a heat shunt 
* Lens similarly mounted is ideal for close work 
and spotting those solder bridges 

* Flexi arms keep station with circuit board 
* Stove enamelled or powder coated finish 
* Built to last a lifetime , 

NO W WITH 

* WHISPER SMOOTH 
ACTION 

* EXTENDED RANGE 
OF ATTACHMENTS 

SALES DEPT., ABSONGLEN LTD., PO BOX 13, HEREFORD HR1 1EA 

6cmiconc tictor cw 
OPTO-ELECTRONICS 

Seven  segment  displays 
designed for viewing up to 
30 feet away are now avail-
able  from  Litronix.  These 
20mm displays, the DL-3400 
series, are pin for pin com-
patible with the HP 508 23400 
series and are designed for 
use in such applications as 
clocks, point of sale equip-
ment, and other similar sys-
tems. 
The latest idea in seven 

segment display counter-de-
coder-drivers has just been 
introduced by Intersil. This 
is the 1CM7208 and is manu-
factured using a low voltage 
metal gate cmos process. 
The  most  interesting 

feature of this new device is 
the fact that not only does 
it feature low power con-
sumption (10mW maximum) 
and  combine counting, de-
coding, and display driving 
circuits, but it also runs no 
less  than  seven  separate 
seven segment displays. This 
means that such functions as 
multiplexing, display blank-
ing, reset, input inhibit and 
so on are also included on 

the chip 
For simple  counter unit 

applications the  chip  re-
quires only the addition of 
displays and a handful of 
resistors and capacitors to 
build a fully operational sys-
tem. 
A new departure in panel 

lamps has just been intro-
duced  by  Hewlett-Packard 
and consists of an 1.e.d, with 
a reverse current protection 
diode and series resistor con-
tained in a single package. 
Two versions are available 

—the  HLMP-3105  designed 
for 5V operation and HUMP-
3112 designed for l2V opera-
tion. 
Both lamps use l.e.d, chips 

made from Gallium Arsenic 
Phosphide  on  a  Gallium 
Phosphide  substrate  and 
emit red light (yellow and 
green devices are also avail-
able)  and  the  wide  90 
degree viewing angle allows 
them to be used in many 
display and control panels 
without the operator position 
relative to the panel being 
too critical. 

CRYSTAL DATA 
A M-Tron data sheet which 

includes a cross  reference 
chart  for  Microprocessor 
Quartz Crystals is available 
from MCP Electronics Ltd., 
Dept EE, 38 Rosemont Road, 
Alperton, Wembley, Middle-
sex, HAO 4PE. 
MCP is sole UK agent for 

the M-Tron range of quartz 
crystals which encompasses 
a group of commonly used 
microprocessor  clock  crys-
tals, as well as the facility 
to produce to specification 
any crystal within the range 
1 to 170MHz. 

SERVO AMPLIFIER 
Electronic control in indus-

try is an expanding market 
and Ferranti Electronics have 
just extended their product 
range with a new low cost 
servo amplifier i.c. 
This is the ZN409CE and is 

offered in a standard 14-pin 
d.i.l. package. The company 
already  manufactures  t he 
well known ZN419 but this 
suffers from "over the odds" 
pricing because of its non-
standard miniature packag-
ing. The new i.c. is identical 
in specification to the ZN419 
but 25 per cent cheaper. 

DYNAMIC MEMORY 
Another  new  chip  from 

Intel is the 2164, a 64K by 
I-bit  dynamic  RA M.  H.  is 
manufactured using the com-
pany's  well  proven  H MOS 
process and comes in an in-
dustry standard 16-pin d.i.l. 
package.  Maximum  access 
time is 200ns and the device 
is pin compatible with the 
earlier 2118 76K bit RAM. 

This allows memory up-
grade to 64K merely by sub-
stituting the new chip and 
adding one additional multi-
plexed address line. 
According to Intel, "The 

advent of the 64K dynamic 
RAM device will allow sys-
tem designers to incorporate 
more memory into a system 
without increasing its physi-
cal size". 
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Dc) 
CLEAN CAR 

Recognising the number of 
car cassette players now in 
use, Bib  Audio/Video Pro-
ducts  have  recently  intro-
duced a useful car cassette 
head cleaning system, which 
is suitable for use on all 
cassette players. 
The Bib cleaning system 

comprises  a non  abrasive 
cleaning tape, housed in a 
standard  cassette,  together 
with tape head cleaning fluid 
in a spray can. 
The  recommended  retail 

price  is  E4•99,  including 
VAT, and the items are con-
veniently packed in a handy 
rtorage wallet which can be 
kept in the car glove com-
partment. 

Bib  Audio Video  Pro. 
ducts Ltd, Dept EE, Kel-
sey House, Wood Lane 
End, Hemel Hempstead, 
Herts HP2 4RQ. 

ELECTRONIC 
DOORMAN 

Available  in several ver-
sions, The Electronic Door-
man entry phone from Bark-
way Electronics is an ideal 
security system for offices, 
flats, houses and other build-
ings. 
For flats and offices the 

equipment can operate via 
a porter's or receptionist's 
control  panel, catering for 
an  unlimited  number  of 
units. At the other end of 
the scale there is a "mini" 
system specially designed for 
houses. It is supplied as a 
complete  individual  kit 
which, it is claimed, is easy 
to install and operate. 

Barkway Electronics Ltd, 
Dept EE, Barkway, Roys-
ton, Herts SG  8 8EE. 

GETTING A GRIP 

616411111.01•011 41 , . 
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A set of three small hand-
tools fitted with cushion-grip 
handles have been added to 
the range of tools offered bs 
Tele-Production Tools. 

The set consists of a flush 
cutting side cutter, with the 
cutting head angled at 45 
degrees, and two fine nosed 
pliers. The tools are avail-
able at a cost of £0 per set 
or 0-75 each, inclusive of 
post and packing and VAT. 

Tele-Production  To  
Ltd,  Dept  EE,  Stiron 
House, Electric Avenue, 
Westcliff - on -Sea,  Essex 
SSO 9NVV. 

SERVICE WALLET 
The  new  service  wallet 

from Toolmail  is designed 
for work on all electronic 
equipment  including  com-
puters,  video  and  audio 
units. 
The zipper wallet contains 

25 branded miniature tools 
made  up  of:  miniature 
soldering  iron,  desolder 
braid, solder, soldering tools, 
range of screwdrivers, pliers, 
cutters, wire stripper, i.c. ex-
tractor and scissors. 

!1191 ,41 

" 

The kit costs £39•50 includ-
ing VAT with free postage 
anywhere in the UK. 

Toolmail Ltd, Dept EE, 
P a r k wood  Industrial 
Estate,  Sutton  Road, 
Maidstone,  Kent  ME15 

CHARGE-UP 
COST DOWN 

Now available in the UK 
is  the  Gould  "Again  & 
Again" rechargeable battery 
system, claimed to offer a 
low cost, re-usable alterna-
tive  to  expensive  alkaline 
batteries. 
The Gould nickel cadmium 

battery system includes all 
the  popular  battery  sizes 
and an easy-to-use battery 

STEREO FM TUNER 
The  latest  Bi-Kit  Stereo 

FM  Tuner  module  board 
from Bi-Pak Semiconductors 
comprises  varicap  tuning 
and a phase locked loop de-
coder, for the reception of 
mono or stereo broadcasts. 
Pushbutton switches enable 

the selection of four pre-
tuned frequencies or stations, 
the  selected  frequencies 
being  tuned  by  multiturn 
potentiometers.  Provision 
exists for the addition of an 
1.e.d.  stereo  indicator,  a 
centre zero tuning meter and 
a mono/stereo switch. 
The  ready  built  S.453 

module  is  supplied  com-
plete  with  installation  in-
structions and costs £22•35 
including VAT and post and 
packing. 

Bi-Pak  Semiconductors, 
Dept  EE,  PO  Box  6, 
Ware, Herts 5612 9AG. 

charger.  The  charger  wirl 
take all the batteries in the 
"Again & Again" range, in-
cluding the PP3 type. 
It is claimed that for an 

outlay of around £15, a con-
sumer can buy a set of bat-
teries and a charger which 
will typically provide power 
for up to five years. 

Gould  Battery Division, 
Dept EE, Raynham Road, 
Bishop's Stortford, Herts 
CM23 5PF. 
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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/lead ideal for 
small components and fine wire soldering. 

Size 3 40/60 tin/lead 
£4.37 Per reel ibmmd. 

Size 10 60/40 tin/lead 
£4.37 Per reel 7Inw dn 

Size PC115 60/40 tin/lead 
£1.38 Handy pack  

Multicore Savbit 
Multicore Savbit, solder contains 5 cores of copper 
erosion reducing flux, 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. 

a Yli 

Size 12 Savbit 
£4.37 Per reel : 

Size 5 Savbit 
£1.15 Per pack  

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 

Size 19A 60/40 tin/lead 
£1.15 Handy pack I 

ALU-801, I  _ 

,  ../   

\  4 CORE S_CUIFFI  /  

\  SIZE 4 
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Size 4 Alu-Sol 
£7.82 Per reel 

Size SV130 Savbit 
£1.73 Per pack 

All prices inclusive of VAT. 
Available from most electrical and DlYs stores. If 
you have difficulty in obtaining any of these products 
send direct with 50p for postage and packing. For 
frop rellnlor hrnrhivro cond S A F 

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 

A  010  
"/  ot w--100 ,A 
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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 
plastic covered handles. 

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 

S964 7 



MASTER 
ELECTRONICS 

NO M 
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 
equipment 

•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, TV., 
Hi-Fi and microprocessor/computer 
equipment. 

Newabb?Nevy Career?NewHobby?Get into Electronics Now! 
IMMI  NINE 

ICOLOUR BROCHURE 
MI =  mi m  E mi  IS M  M INI 111 Please send your brochure without any obligation to  I am interested in: 

COURSE IN ELECTRONICS 
as described above   

RADIO AMATEUR LICENCE 

MICROPROCESSORS 

LOGIC COURSE 

NAME 

ADDRESS 

  OTHER SUBJECTS 

Ir'CY T No.! T n   BLOCK CAPS PLEASE  EE Cl 820 I 

British National Radio &Electronics School Reading,  * Berks RG11BR. 1 — —  —. — —. —. — — ...  — — — 
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TRULY PORTABLE 
Hitachi claim, that never 

before  have  so  many  ad-
vances been made in a new 
video model than with the 
Hitachi  VT6500  portable 
video system. "It's portable 
video, that's truly portable." 
The new model will appeal 

to the enthusiastic cine user 
as now it is possible to elec-
tronically  edit  a recorded 
video  tape.  It  has  pulse 
control editing that ensures 
that scene changes and over-
lays are clean and in sync 
with no distortion or elec-
tronic "snow" at the critical 
points. 
Besides clean picture edit-

ing, the sound can be varied 

too.  Most  video  recorders 
provide an audio dub facility 
which replaces the original 
sound track with new sound, 
but the VT6500 goes a stage 
better by enabling the user 
to blend new sound material 
with the original sound track 
and not replace it, although 
this is still possible. 

PERSONAL 
COMPUTER 

The  new  Atari  400 and 
Atari 800 personal computers 
are now on sale in the UK, 
under an exclusive franchise 
with Ingersoll Electronics. 

It is claimed  that even 
those who are hesitant about 
owning  a home  computer 
can  have  these  machines 
"humming" in minutes. 

The suggested retail price 
for the Atari 800 is £645 in-
cluding VAT and the Atari 
400 £345, including VAT. 

Ingersoll Electronics Ltd, 
Dept EE, 202 New North 
Road, London NI 7BL. 

The  VT6500  is supplied 
with remote control unit, r.f. 
cable,  earphone,  cassette 
:ape, shoulder bag and bat-
tery for the sum of £677 in-
cluding VAT. 

Hitachi Sales (UK) Ltd, 
Dept EE, Hitachi House, 
Station  Road,  Hayes, 
Middlesex UB3 4DR. 

TV SCOPE 
A 30MHz dual trace, TV 

monitoring  oscilloscope, 
made  under  licence  by 
Gould, incorporates a BBC-
designed timebase module to 

provide  a wide  range  of 
video triggering and display 
modes  for  the  monitoring 
and measurement of broad-
cast television signals. 
The  0S3351  oscilloscope 

has a 16kV cathode ray tube 
to give a bright display of 
video  waveforms,  and  the 
timebase  generator  allows 
the instrument to be used 
for the line-by-line examina-
tion  of  625-line  television 
waveforms or to display a 
complete  TV  picture.  The 
line number selected for dis-
play is indicated on a 3-digit 
1.e.d. display on the front 
panel. 

Gould Instruments Divi-
sion, Dept EE, Roebuck 
Road,  Hainanit,  Essex 
1G6 3UE. 

I 

by 
T.R.de Vaux-Balbirnie 

We use a lot of single-strand 
connecting wire with p.v.c. insula-
tion for circuit building. Gerald 

had an unhappy knack of break-
ing the core. On this occasion he 
was securing it under the termi-
nal of a lampholder when the end 
fell off. 

I decided to find out what he 
was doing wrong and discovered 
that he was stripping the insula-
tion with ordinary side cutters. I 
must admit that I do this myself 
and he must have picked up the 
habit. I explained that when I do 
it I am careful to squeeze the 
handles only enough to cut the 
insulation and no more. 

With experience this is possible. 
If any greater pressure is applied 
then a "nick" will be made in the 
core. If this is at all deep then 
the wire will break soon after-
wards. If only slightly scored, the 
core will break later, probably at 
a very inconvenient time. 

I told the whole class that it 
was far safer to use the special 
wire strippers which are adjust-
able for the type of wire. When 
correctly "set" they will cut the 
insulation but not the core. 

I decided always to use the 
strippers  myself  when  demon-
strating to the class and to avoid 
also the habit of using my teeth! 

I explained to the class that one 
rather thick single core was very 
fragile and that stranded wire 
should always be used when the 
wire was subject to much bend-
ing. Wire made from many thin 
strands was flexible and could be 
used for headphone leads and the 
like  where  bending  could  be 
expected.  On  the  other  hand, 
stranded wire was very difficult to 
push into the holes of circuit 
boards unless twisted and tinned. 
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ICOMU0slf 
REM CR 
DIGITAL DIE 

This die circuit provides a varia-
tion on a theme in that it uses a 
seven segment numeric display in-
stead of a seven dot array to present 
its result. 
The design is based around a de-

cade counter i.c. which is clocked by 
a 20kHz oscillator consisting of two 
NOR gates and an R-C network. The 
counter  output  state  when  the 
"throw" switch is released is encoded 
into a binary input by the diode 
matrix D1-9 which is then converted 
to the seven segment display by the 
decoder/driver i.c., the 4511. 

AM FM VARICAP RADIO 

The circuit shown here is for a basic 
varicap diode AM/FM tuner. Instead 
of using a variable capacitor in paral-
lel with the tuning coils to pick up 
the radio signal, a capacitive semi-
conductor device known as a varicap 
diode is used in conjunction with a 
potentiometer. 
The audio frequency end of the re-

ceiver utilises an LM380 i.c. amplifier 
and power is from a 9V battery. 
This type of radio is simple to build 

as there are no complicated setting up 
procedures and tuning is easy and 
quite accurate. 

R. Creed, 
Ruislip, 

Middlesex. 

LIGHT OPERATED CURTAINS 

Readers may be interested in my 
idea for a circuit for the use of open-
ing and closing curtains when no one 
is at home. 

The circuit is a light activated 
switch which operates a relay which 
switches on the curtain motors vie 
reed  switches  Si,  S2.  The  light 
dependent resistor PCCI and VRI 
provide the bias for the base of TR1 
which triggers the transistor Till on 
at a predetermined level set by VRI. 
TR2 is switched on by the operation 
of Till and activates the relay RLAI. 
The light dependent resistor should 

be placed close to the window glass, 
or even on an outside wall, so when 
darkness  falls  the  relay  can  be 
operated. The motors are placed at 
the left and right of the curtain us-
ing fishing line and pulleys attached 
to the curtains. See sketch. 

The brightness of the display may 
be varied by adjusting the value of 
R3 slightly. 
When the "throw" button is de-

pressed the display will appear as an 

"8" as the numbers change in rapid 
succession. 

D. Butler, 
Colchester, 

Essex. 

Rd 

The reed switches Si, S2, and 
magnets are used to cut off the 
motors when the curtains are fully 
drawn back. The reed switches should 
be the changeover type wired in a 
normally closed position. 
If mains is used, then the motors 

and switches must be changed to suit. 
A mains 12V transformer is advisable 
for prolonged use. 

Michael Johnson, 
Wilmslow, Cheshire. 

10M1190V 
REDA tg 
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PRACTICAL ELECTRONICS - STEREO 
V an 

easy to build 3 band stereo AM/FM tuner kit is designed in 
conjunction with Practical Electronics (July issue). For ease of 

construction and alignment it incorporates three Mullard modules 
and.an I.C. IF. System. 

FEATURES: VHF, MW, LW Bands, interstation 
muting and AFC on VHF. Tuning meter. Two back 
printed PCB's. Ready made chassis and scale. Aerial: 
AM - ferrite rod, FM - 75 or 300 ohms. Stabilised power 
supply with 'C'core mains transformer. All components 
supplied are to P.E. strict specification. Front scale 
size 10'/2"x 2'/2" approx. complete with diagrams and instructions. 

SPECIAL OFFER! TKLITN :lR„ 

• Matching I.C. 10+10 Stereo Power 
amplifier kit (usually £3.95+ £.15 p&p) 

• Mullard LP11B3 built preamp. suitable 
for ceramic and auxiliary 
inputs (usually £1.95 • 70p p&p) 

• Matching power supply-kit with trans. 
former (usually £3.00 • £1.95 p&p) 

• Matching set of 4 slider controls complete 
with knobs for bass, treble and volumes 
(usually £1.70 + BOP p&p) 

£21.95 p£311 0 P8 P 

STEREO AMPLIFIER KIT 
• Featuring latest SGS/ATES TDA 2006 10 watt output IC's 
with in-built thermal and short circuit protection. 
• Mullard Stereo Preamplifier Module. 
• Attractive black vinyl finish cabinet, 9"x8%"x3%"(approx) 
• 10+10 Stereo converts to  20 watt Disco amplifier. 
In complete you lust supply connecting wire and solder 
Features include din input sockets for ceramic cartridge, rnic• 
rophone, tape or tuner. Outputs • tape, speakers and head-
phones. By the press of a button it transforms into a 20 watt 
mono disco amplifier with twin deck mixing. The kit incorp-
orates a Mullard LP1183 pre-amp module, plus Power amp 
assembly kit and mains power supply. Also features 4 slider 
level controls, rotary bass and treble controls and 6 push 
button switches. Silver finish fascia with matching knobs and 
contrasting cabinet. Instructions 
available, price 50p. Supplied  £14.95 
FREE with the kit.  Plus £2.90 p&p. 

SPECIFICATI ONS: Suitable for 4 to 8 ohm speakers 
Frequency response  40Hz • 20KHz. 
Input sensitivity  P U. 150m V. Aux. 20Orn V. 

Mic. 1.5rnV. 
Tone controls  Bass t 12db @60H/ 

Treble t 12db @ 10K Hz 
Distortion  0.1 % typically @ 8 watts 

Mains supply  229  250 volts 50Hz 

STEREO M AGNETIC PRE-A MP CONVERSI ON KIT 

Includes FREE Magnetic cartridge with dia mond styli. 
All components including p.c b to convert your ceramic in-
put on the 10.10 to magnetic 
Only available with 10.10 amp. £2.00 includes P&P-
8" SPEAKER KIT Two 8- twin cone domestic Speakers 
£4.75 per stereo pair plus £1.70 p&p. when purchased with 
amplifier Available separately £6.75 plus El 70 P&P 

PRACTICAL ELECTRONICS 
CAR RADIO KIT  SE RIES II 

2 WAVE 
BAND 
MW - LW 
• Easy to build 
• 5 push button 
tuning • Modern design 
• 6 watt output • Ready etched 
and punched PCB • Incorporates suppression circuits. 

All the elec. -nic components to build the radio, you supply 
only the wire and the solder, featured in Practical Electronics 
?.karch issue. 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 incorporates an integrated 
circuit output stage, a Mullard IF Module LP1181 ceramic 
filter type pre-aligned and 
assembled, and a Bird pre-  £10.50 
aligned push button tuning unit.  Plus £2.00 P&P. 

Suitable stainless steel fully retractable aerial (locking) and 
speaker (6"x 4"app.I. 
available as a kit complete.  £1.95/pack. Plus £1.15 P&P. 

ONLY 

el m* plus 

£2.50 p&p 

HIGH POWER 
AMPLIFIER 
MODULES 
RE ADY BUILT OR IN KIT FOR M 

KIT 

125 W ATT M ODEL  £10.50 
Pius f1 15p&P 

200 W ATT M ODEL  £14.95 
Plus £1 15p&P 

BUILT 

£14.25 
Plus El .15 P&P 

£18.95 
Plus El 15 P&P 

SPECIFICATI ONS:  in w Model  200 w model 

Max. output power IRMSI 125 watts  200 watts 
Operating voltage MCI  50  80 max  70 - 95 Max 
Loads  4 - 16 ohms  4 - 16 ohms 
Frequency response 

measured @ 100 watts  25Hz • 20KHz  25Hz • 20KHz 
Sensitivity for 100 watts  4CX2mV @47K  400mV @ 47K 
Typical T H 0. @ 

50 watts, 4 ohms  0.1%  0.1 % 
Dimensions (both models/ 205 x 90 and 190 x 36mm 

The power amp kit is a module for high power applicat-
ions - disco units, guitar amplifiers, public address systems 
and even high power domestic systems. The unit is protected 
against short circuiting of the load and is safe in an open 
circuit condition A large safety margin exists by use 01 

TUNER 
KIT 

VI M 
generously rated components, result, a high powered rugged 
unit. The PC Board is back printed, etched and ready to 
droll for ease of construction and the aluminium chassis is 
preformed and ready to use. Supplied with all parts, circuit 
diagrams and instructions. 

ACCESSORIES: 

Suitable LS coupling electrolytic 
for 125W model 

Suitable LS coupling electrolytic 
for 200W model 

Suitable mains power supply 
unit for 125W model 

Suitable Twin transformer power 
supply 'Or 200W model 

£1.00 plus 25P P&P 

£1.25 plus 25P P&P 

£7.50 plus £ 15 P&P 

£13.95 iii, £4 On pew 

• '1;1 • 's • 

30+30 WATT STEREO AMPLIFIER 
Viscount IV unit in teak simulate cabinet, silver finished 
rotary controls and pushbuttons with matching fascia, 
mains indicator and stereo lack socket. Functions switch 
for mic magnetic and crystal pickups, tape and auxiliary 
Rear panel features fuse holder. DIN speaker and input 
socket 30+30 watts RMS. 60+60 watts peak. For use with 
4 to 8 ohm speakers. 
Size 14 /k"iii 10" aPprox.  £32.90 
BUILT AND TESTED.  Plus £.80 P&P. 

TV SOUND TUNER KIT 
as featured in E T I. December '81 issue Kit of parts 
including PCB. UHF tuner, I.C.'s, all components 
excluding case, and selector switch. £11.45 • £1.50 P&P 

miipol•pm,"•••*"...,,--Arfmr4"1"1”71 

• 
Eli 
'4 50 , 

• ft 

• Transformer £1.50 • £1.50 p&P IP&P free on trans 
for mer if ordered with kit) • Ready built LP1183 Module 
for simulated stereo operation £1.95 • 75p P&P 

MONO MIXER AMPLIFIERS 

•. 

=  • .I• • 

50 WATT Six individually mixed inputs for two pick ups 
(Cer. or Mug I, two moving coil microphones and two aux-
iliary for tape, tuner, organs, etc. Eight slider controls  six 
for level and two for master bass and treble, four extra treble 
controls for mic and aux inputs. Size - 13'4"x6Y,"x3."app. 
Power Output 50 watts R.M.S. (continuousl for use with 4 to 
8 ohm speakers Attractive 
black vinyl case with matching  £39.95 
fascia and knobs. Ready to use.  Plus £3.70 P&P. 

100 WATT 

drushed 
Aluminium 
fascia and rot. 
ary controls. 

Size approx 14"x4"x10%". 

Five vertical slitler controls, master volume, tape level, mic 
level, deck level, PLUS INTERDECK FADER for perfect 
graduated change from record deck No. 1 to No. 2, or vice 
versa Pre fade level controls (PF LI lets YOU hear the next 
disc before fading it in. 
VU meter monitors output. 
100w RMS output 1200w peak). 

£76.00 
Plus £4.60 P&P 

CALLERS ONLY 
323 Edgware Rd, London W2. Tel: 01-723 8432. 

Open 9.30am  5.30p m. Closed all day Thursday. 

Persons under 16 not served without parents 

authorisation. 

ALL PRICES INCLUDE VAT AT 15%. 

MAIL ORDER ONLY 
21 A HIGH STREET, ACTON, W3 6NG. 

Note: Goods despatched to UK postal addresses only. 

For further infor mation send for instructions 20P 

plus sta mped addressed envelope. 

All ite ms subject to availability. Prices correct at 1/10/.80 and subject to change without notice. RTVC Li mited 
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Sinclair MI Personal Comp 
the heart of a system 
that grows with you. 
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 
Software library is growing every day. 

Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 
It uses the same micro-processor, 

but incorporates 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. 

Every ZX81 comes with a comprehensive. specially- written 
manual - a complete course in BASIC programming, from 
first pnnciples to complex programs. 

Kit: 
£49.95 
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 Z80 
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. 

Built: 
£69.95 
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 - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 
Kit and built versions come corn 

plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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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! 
Use it 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 
a so run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

ZX8I 
6 Kings Parade, Cambridge, Cambs., C82 1SN. 
To : (0276) 66104 & 21282. 
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Available now-
the ZX Printer 
for only £49.91 
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 

useful when writing or editing 
programs. 
And of course you can print out 

your results for permanent records 
or sending 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. 

How to order your 7J(81 
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 

r To: Sinclair Research Ltd, FREEPOST 7, CanibrIdge, CB21YY. 

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 - 
and we have no doubt that you will be. 

Order l 
, 

...sno w • S • II en noir 

C 

11 . 01 

a 
Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready-assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 
Mains Adaptor(s) (600 rnA at 9 V DC nominal unregulated). 10 9.95 
16K-BYTE RAM pack. 18 49.95 
Sinclair ZX Printer. 27 49.95 
8K BASIC ROM to fit ZX80. 17 19.95 
Post and Packing. , 2.95 

El Please tick if you require a VAT receipt  TOTAL £ 

enclose a cheque/postal order payable to Sinclair Research Ltd, for 

*Please charge to my Access/Barclaycard/Trustcard account no. 

'Please delete/complete as applicable  I 11 1 1 11 1 1 

Name: Mr/Mrs/Miss  11 1 1 1 1 1 1 1 1 1 

Address. I  11 1 1 1 1 1 1 1 1 1 1 1 

11 1 L1 1 1 1 1 1 L1 1 1 1 1 1 1 
L FREEPOST — no stamp needed. Offer applies to UK only. 

11  I  
Please print 

11 1 1 

11 1 1 

11 1 1 
EVE 01 j 
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ets" "II 71f 111  T Electronics 
for top quality components, innovative kits, 
FAST SERVICE AND LOW, LOW PRICES 

Prices do not include VAT. Add 50p P&P + 
15% VAT to total. Overseas customers add 
£1 50 (Europe) £4 (elsewhere). Access and 
Barclaycard welcome. Send sae for price list 
and with enquiries. Shop open: 9-5 (Mon-Fri) 
10-4 (Sat). Goods By Return of Post 

(EE), 11 BOSTON ROAD, 
LONDON, W 7 3SJ. 
Tel: 01-579-9794 2842 

TEACH-IN '82 
E Minilab 
Kit of components for parts 1 to 6  ET 50 
Special Price if above kits purchased 
together  £19- N 

The above kits Include all the components 
specified to the Teach-to 82 projects parts 14 
plus sockets for IC. specified. Don't forget to 
send the Vero £1 voucher for a further dis-
count. Prices do not Include VAT. 

DISCO LIGHTING KITS 
Each unit has 4 channels (rated at I KW at 
240V per channel) which switch lamps to 
provide sequencing effects, controlled 
manually or by an optional onto isolated 
audio input. 
CIL10110K 
This  kit features a bi-
directional sequence, speed 
of sequence and frequency 
of direction change being 
variable by means of poten-
tiometers.  Incorporates 
master dimmer cont'l £14-6111 
° MI NK 
A lower cost version of the 
above  featuring  undlrec-
tional channel sequence 
with  speed  variable  by 
means of a preset pot. Out-
puts switched only at mains 
zero crossing points to re-
duce redly Interference to 
minimum  Ell •• 
Opt'l Onto Input DLAI GOp 

•  , 

VOLTAGE REGULATORS 

Ito 

Available in 5V, 12V & 15V 
versions. 
78L series 100mA pos.  26p 
791 series 100mA neg.  Grip 
78 series IA pos.  52p 
. 79 series IA neg. 5V  75p 

\ i„LM317T adjustable 1-2V-37V 1-5A  £1 SO 

Fed up with your 
old doorbecr 
This KIT should 
char you u 
Our latest kit gives 
you • pleasing three 
note harmonically rai-
led tone aquerice 
NOT.a  microprocessor 
controlled bar/ at • touchi 
of • button 
Based on • NMI integrated 
C.Cull MIS 0( iT .ssuppfied    
complete with a printed circuit 
board loalsceakw and drilled 
but end requires only a W battery 
and • push-button which you vs 
embed, already got 
it may also be switched by logic in 
such wahcations as car alarms clocks. 
toys. PA systems. etc The unit produces 
a I 50m W output and chows less then 
1uA from a PP3 battery when the tone 
ceases Supplied complete with circuit and 
assembly instructions 

IDEAL PROJECT FOR BEGINNERS 

' 4 
ELECTECNIC  XOR I 

E CHIME 

ONLY f5 00  VAT 

DVM/THERMOMETER KIT 
Based on the ICL7128 (a low power version of the ICL7106 chip) and 
3)" digit liquid crystal display, this kit will form the basis of a digital 
multimeter (only a few additional resistors and switches are required 
—details supplied), or a sensitive digital thermometer (-50°C to 
+150°C) reading to 0 1°C. The basic kit has a sensitivity of 200mV for 
full scale reading, automatic polarity indication and an ultra low 
power requirement—giving 52 year typical battery Ilfefrom a standard 
9V PP3 when used 8 hours • day. 7 days a week.  £116•611+VAT 

400V Plastic Case (Texas) 
3A TIC206D 
8A TIC228D 
12A TIC236D 
16A TIC2413D 
25A T1C283D 

6A with trigger O4006LT 
8A Isolated tab TXAL 226B 
Disc 

49p 
511p 
RSit 
96p 
190p 
110)) 
65n 
I3p 

Onto Isolated triac MOC3020 0.6A/400V 
110p 

YOU MUST HAVE BEfTER THINGS TO DO 
han getting up to Switch lights on when 
it gets dark Our Lamp Dimmer Kit with 
INFRA RED RE MOTE CONTROL will 
enable you to switch the lights oat or off. 
and set the brightness, at I push of a 
button without leaving your armchair, 
water bed. etc Not only will you save 
time but it has also ban estimated that 
the savings in shoe leather and carpet 
wear alone would pay for this unit in 
approximately 1 3697 years or more" 

AL_ 

is unit has ci course. const web e 
practical uses especially for the old. 
infirm and disabled It works like a 
conventional dimmer enabling you to 
switch the lights on or oft. Op to dim 
them to whatever brightness you re 

i%n:1:hbeykt17ifcrah 'erid"t'rTr‘I's"r'fiZttue:In%)/tleh71 
assembled, it fits into a plaster depth 
box  to  replace  your conventional 
switch or dimmer with no rewiring 

TOR3OOK Dimmef Kit £14.30 
and MK6 Transmitter Kit £4.20. 
We also still sell our highly pop 
ular TD3OOK Touch Dimmer Kit 
at £7.00 and the 113300K rotary 
controlled 011111Ter Kit at only 
£3.10 iplus VAT to above 
probate) 
Ay kits contain all necessary 
components and full assembly 
instructions  You only need a 
soldering iron cutters and a few 
how, 

These kits form useful subsystems which 
may be incorporated into larger designs or 
used alone. Kits include PCB, short 
Instructions and all components. 
MKI TEMPERATURE CONTROLLER; 
THERMOSTAT 
Uses 11113511  ID  to sense temperature 
(80°C max) and trlac to switch heater. 
IK W  £4 
MK2 SOLID STATE RELAY 
ideal for switching motors, lIghts,heaters, 
etc., from logic. Opto-isolated with zero 
voltage  switching.  Supplied  without 
Ohm. Select the required Piet from our 
range.  £2 SI 
MKS BAR/DOT DISPLAY 
Displays an analogue voltage on a linear 
10-element LED display as a bar or single 
dot. Ideal for thermometers, level indica-
tors. etc. May be stacked to obtain 20 to 
100 element displays. Requires 5-20V 
supply.  £4•75 
MK4 PROPORTIONAL 
TEMPERATURE CONTROLLER 
Based on a new zero voltage switch IC, 
this kit may be wired to form a burst fire 
power controller, enabling the temperature 
of an enclosure to be maintained within 
0.5°C. Thermistor failure causes output 
to switch off. Temperature range ambient 
to 90°C. 3K W.  £5.55 
MKS MAINS TIMER 
Based on the ZN1034E Timer IC this kit 
will switch a mains load on (or off) for a 
preset time from 20 minutes to 35 hours. 
Longer or shorter periods may be realised 
by minor component changes. Maximum 

41load IK W.  £4-60 ,  

WEBB ELECTRONICS  
BURGLAR ALARM INSTALLATIONS & ELECTRONIC COMPONENTS 

BURGLAR ALARM EQUIPMENT 

41 WI N WICK STREET, W ARRINGTON, CHESHIRE 
Tel: Warrington 54174. 

CONTROL PANELS  BELLS & SOUNDERS 
I Battery mains  132 • SO 
2 Entex, Batt/mains, timed entry-
exit timers  145.00 

British Standard panels to order 

CABLE 
3 4-core 100m 
4 6-core 100m 
5 Lacing wire 250m 

CABLE FITTINGS 
6 Clips 3• 5mrn 
7 Clips 5mm 

CONTACTS 
8 Small flush 4-wire 
9 Flush f" quickfit 5 screw 
10 Surface 5 screw 
I I Aluminiun (Patio) 

PRESSURE MATS 
12 Stair mat 221" • 6i" 
13 Standard mat 

19 00 
£14 00 
£3 90 

64p 
64p 

799 
959 

LI -09 
LI- SI 

19 Friedland 'Master' bell  £13-75 
20 I2v Carter's Minimite rotary siren 

0.50 
21 2-tone electronic horn  110-76 
22 I2v buzzer  11-00 

SPACE PROTECTI ON 
23 PE Beams to order 
24 Passive infra red 8m  £45.00 
25 Passive infra red 12m  ESS • 00 
26 Ultrasonics & long range passives 

to order 

BELL BOXES 
27 'B' type (smaller)  LS 90 
28 'C' type  £7'00 

METAL BOXES 
hinged I8swg 

£6.33 
30 12"  9" • 3"  - 17 
31 Autodiallers to order 

El 17  WINDO W PROTECTION 
72 

PERSONAL ATTACK 
14 Plastic  £2 IS 
15 Metal  £3 IS 

JUNCTI ON BOXES 
16 White or ivory 6-way  22p 

DOOR LOOPS 
17 Complete white or ivory  83p 
18 6-core type  94p 

32 Window foil aluminium 50m 
O. 00 

33 Foil Blocks double, will Separate 
22p 

BATTERIES 
34 Rechargeable I2v 2 6ah 
35 HP992 dry 6v 

ANCILLARIES 
36 Microswitch long lever  62p 
38 SP pass switch  £3-00 
39 DP pass switch  il• 43 

LIO SO 
L2 30 

All prices are inclusive of VAT. P. & p. I - 50 total. 
ALARM EQUIPMENT—RETAIL 

All Goods By Return of Post. 

It's easy 
to complain 
about 

advertisements. 

The Advertising Standards Authority. 1  
If an advertisement is wrong.we're here to put it right. 

A. A Lkl. bru,,, i,,,,--.e h ,,flilkj,if I Place. London WC1E 7HN 
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NEW KITS 

COMBINATION SWITCH 

Battery operated, would control solenoid lock or any 
electrical device, virtually impossible to decode. Uses no 

power when in the off position. Complete kit £4.50. 

A SECRET SWITCH 

Can be hidden behind a panel, door, wallpaper, etc 
Will light the lamp or whatever deuce is secretly con 
trolled and it will also latch itself on 
Complete kit £.95. 

3 • 30, VARIABLE VOLTAGE POWER SUPPLY UNIT 
With 1 amp DC output, for use on the bench, students. 
inventors. service eng.neers. etc Automatic short circuit 

and overload protection In case with a volt meter on the 

front panel. Complete kit £13.80 

IONISER KIT 
Refresh your home, office, shop, work room, etc with a 
negative ION generator. Makes you feel better and 
work harder - complete mains operated kit, case 

£11.95.  post £.513. 

BIG AMPLIFIERS 

Complete kit no card l 40 vvatt £9.50. 115 watt £13.50. 

T.V. AERIAL FILTER 

Designed to eli minate C 8 and other interference complete 

MORSE TRAINER 
Complete kit £2.99. 

DRILL SPEED CONTROLLER 
Complete kit £.95. 

MAINS POWER SUPPLY 
Gives any voltage from 3v to 16v at up to 300mA 
Complete ktt less case £1.95. Case 90p. 

HOME BASE POWER SUPPLY 
13 8v 20amp • built and regularly used by G3VCJ, has ail 

regular features including overload protection trip 500 
watt transfor mer and all parts including case £ 9.50 
carriage £ 

AERIAL DIRECTION INDICATOR 
Kit includes 16 reed switches. magnet, 16 I e its and chat. 
which has the 16 compass points end lights up where yogi 
serial is pointing £5.90 

AERIAL ROTATOR 
Comprises 4.hp motor with pulley and vee belt, electro-
mechanical aerial base unit and control switch enables you 
to set your aerial mast in any direction £19.50 
carriage ES. 

SUPER HI Fl SPEAKER 
CABINETS 
Made for an expensive Hi- F. outfit 
- will suit any decor Resonance 

free. Cut-outs for 6'," woofer and 
2% - tweeter. The front material 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 
cabinet) carriage £3 00 the parr. 

GOODMAN SPEAKERS 
6'4" 8 25watt £.50. 2"," 8 tweet. £2.50. 
No extra for postage if ordered with cabinet , 
Xover £1.50. 

Vu METER SNIP, 
Approxi mately I 5/8" square, suitable for use 
as a recording level meter power output in -

dicator or many similar applications Full vision 
front, cover easily removable if you wish to 
alter the scale. Special snip price £1.00, or 10 
for £.00. 

MOTORISED DISCO SWITCH 
With IC amp changeover sea tches Multi. 
adjustable switches all rated at 10 amps, 
this would provides magnificent display. 
For mains operated 8 switch model 

£6.25, 10 switch model £8.75, 12 switch 
model £7.25. 

12v MOTOR BY SMITHS 
Made for use in cars, these are series 
wound and they become more power-
ful as load Increases Size 3 V' long 

by 3" dia These have a good length 
of l4" spindle - price £3.45 

Ditto but double ended £.25. 

EXTRA POWERFUL 12v MOTOR 
Ma de to work battery lawnmo wer, this probably develops up to 
h.p , so it could be used to po wer a go-kart or to drive a 

compressor, etc. etc  £6.90  £1.59 post 

UNIVAC KEYBOARD BARGAIN 
50 computer type keys, together with 5 minoure toggle switches 
all mounted on a p c b. together with 12 t.c 's many transistors 
and other parts  £13.50 • £2.00 post. 
This is far less than the value of 
the switches alone Diagram of 
this keyboard is available sePer 
ately. Price El 00 

SOLENOID WITH 
PLUNGER 
Mains operated El 99 
10 - 12 volts DC 
°Pa wed £1.547. 

MULLARD UNILEX 
A mains operated 4 • 4 stereo 
system. Rated one of •he 
finest performers in the 
stereo field this would  'I!. 
make a wonderful gift for 
almost anyone. In easy to assemble 
modular form this should sell'at about £30 
- but due to a special hulk buy and as an in-
centive for you to buy this month we offer the sys-
tem complete at only £15.76 including VAT and post 

FREE GIFT - buy this month and you will receive a pair of 
Goodman's elifatical 8"x 5" Speakers to match this amplifier 

3 CHANNEL SOUND TO LIGHT KIT 
Complete kit of 
parts for a 

three-channel 
sound to light 
unit controll-
ing over 2000 
watts of light-

mg. Use this 
at home if 

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 a master on/off .The audio input and output are by Y." 
sockets and three panel mounting fuse holders provide thyristor 
protection A four-pin plug and socket facilitate ease of connect 
mg lamps Special snip price is £14.95 in kit form or £25.00 
assembled and tested 

[ STROBE LIGHT 
THIS MONTH'S SNIP 
Intended for use at discos or in window displays etc 
Gives a bright flash of white light at a speed which you 
can vary between approximately 1 flash per second up 
to 20 flashes per second Another useful application of 
a strobe is for looking at rotating wheels, cogs, etc By 
turning the speed adjustment you can get the light to 
synchronise with the wheel and 
cause it to appear stationary. 
You can thus look at a rotat.nt, 
device for its faults, you can 
see a broken cog for instance 
It uses a Xenon tube and is 
housed in a neat wooden case 
with the vartable control at 1, -
beck Works off normal 230 
240V mains  E14 90 -7 El pi,' 

MICR O SWITCH PARCEL 
10, all different and including one that can be operated bral..." 

of wind and another by only 1mm of movement Also conta , 
lever rod and roller operated subminiature and standards. Al 

E1.75p. 

EXTRACTOR FAN 

SPIT MOTORS 
These are powerful mains operated 
induction motors with gear box 

attached The final shaf t is a '4'• rod 
with square hole, so you have altern-
ative couplingmethods - final speed 
is approx 5 revs/rnin, price £S.50. 
Similar motors with final speeds of 

80, 100, 160 & 200r p mi same price 

Mains operated  ex computer 
5'' Woods extractor 

£5.75 Post El 25 
6- Woods extractor 

£5 90 Post El 50 
5" Planned extractor 

£6.50 Post Cl 75 
4" x 4" Mutton 115v. 

£4.50 Post 50p 
4" x 4" Muffin 230v 

£5.75 Post 50p 

TAPE PUNCH & 
READER For controlling machine 
tools, etc. motorised 8 bit punch with 
matching tape reader Ex-computers, be-
lieved in good working order, any not so 
would be exchanged  £ 7.50 pair. Post 
£3 00 

8 POWERFUL 
BATTERY MOTORS 
For modeis, meccanos, 
remote control planes, boats. etc 
£2.50. 

MINI-MULTI TESTER Deluxe pocket pie precision moat-
mg coil instrument. Jewelled bearings - 2000 o.p.v. morrored scale. 

I I 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 f6.75 ••• 50p post and insurance 

FREE Amps range kit to enble you to read 
.. DC current from 0 10 amps. directly 
.4 46,,  on the 0 - 10 scale It's free if you 

purchase quickly, but of you already 
own a Mint-Tester and would like 
one, send £2.50. 

J. BULL (Electrical) Ltd 
(Dept. EE), 34 - 36 AMERICA LANE, 

HAYWARDS HEATH, SUSSEX RH16 3QU. 
Established 
30 YEARS 

FREE 0 BEU NCCULRORSEENDTWBIAT RH GAALI OL IRSDT EWRI L 
TRANSMITTER SURVEILLANCE 
Tiny, easily hidden but which will enable conversation to be picked 
up with FM radio Can be made in a matchbox - all electronic 
parts and circuit. £.30. INot licenceable in the U K.). 

RADIO MIKE 

Ideal for discos and garden parties, allows complete freedom of 
movement. Play through FM radio or tuner amp  f6.90 comp rapt 
(Not licenceable in the U.K I 

FM RECEIVER 
Made up and working, complete with scale and pointer needs only 
speaker, ideal for use with our surveillance transmitter or radio 

m ike   

CB RADIO - 
Listen in with our 40-channel monitor. Unique design ensures that 

you do not miss sender or caller. Complete kit with case, speaker 
and instructions only £.99. 

NEW ADDRESS FOR CALLERS:-
2, Bentham Road, Off Elm Grove, Brighton 
Tel Brighton 671457. Please phone before 
making a special journey for any advertised item. 

VENNER TIME SWITCH 
Mains operated with 20 amp switch, one 
on and one oft per 24 hrs repeats daily 
automatically correcting for the lengthen-
ing or shortening day An expensive time 

switch but you can have it for only £.95. 
These are new but without case, but we 
can supply plastic cases (base and cover( 
£1.75 or metal case with ',endow £.96. 

Also available is adaptor kit to convert 
this into a nor mal 24hr time switch but 
with the added advantage of up to 12 on/ 

offs per 24hrs This makes an ideal con-
troller for the immersion heater. Price of 

adaptor kit is £2.30. 

STEREO HEADPHONES 
Japanese made so very good quality. 
8 ohm impedance padded. ter m 
mating with standard '4- lack-
P109. £2.110 Post 60P• 

2' 

(5'  0 

TI ME SWITCH BARGAIN 
Large clear mains frequency controlled 
t lock, which will always show you the 

correct time • start and stop switches 
with the dials Comes complete with knobs 
£2.50. 

DEL AY SWITCH 
Mains operated  delay can be accurately set with 
pointers knob for periods or up to 2',hrs 
tac  suttable to switch 10 amps  second contact 
opens a leer minutes after lit contact £1.95. 

6 WAVEBAND SHORTWAVE RADIO KIT 
Bandspread covering 13 5 to 32 metres Based on circuit which 
appeared in a recent issue of Radio Constructor .Complete kit n-
cludes case materials, six transistors and diodes, condensers, resist-
ors, inductors, switches, etc. Nothing else to buy if you ha ve  an 
amplifier to connect it to or a parr of high resistance headphones. 
Price £11.95. 

M E DI U M & 2 SH ORT W AVE CRYSTAL RADI O 
All the parts to make up the beginner's model Price £2.30. Crystal 
earpiece 65p. High resistance headphones Igoves best results) £3.75. 
Kit includes chassis and front but not case 

RADIO STETHOSCOPE 
Easy to fault find  start at the anal and work towards the speaker 
-- when signal stops you have found the fault Complete kit £4.95. 

INTERRUPTED BEAM 
This kit enables you to make a switch that will trigger when a 
steady beam of infra-red or ordinary light is broken Main compon• 

ents - relay, photo transistor, resistors and caps etc Circuit diagram 
but no case Price £.30 
MUGGER DETERRENT 
A high-note bleeper, push latching switch, plastic case and battery 
connector Will scare away any villain and bring help. £2.50 com-
plete kit 

TANGENTIAL BLOW HEATER 

e2/f5icKiewntgnte'ant 
heating from 
230/240 volt 
mains Kit Consists 
of blower as 
illustrated, 2.5 Kw 
element, control switch and data all for £4.95. Post El So 

12V SUBMERSIBLE PUMP 
Just join it to your car battery, drop it into the liquid to be moved 
and up it comes, no messing about, no printing, etc and you get a 
wry good head Suitable for water, paraffin and any non-explosive 
non-corrosive liquid One use if you are a camper, make yourself 
a shower  Po .: £8.50. 

MINI MONO AMP 
On p c.b.. size 4", 2-.Three transistors and we est. mate the 
output to be 3 watts rms. Brand new, made up 
offered at the very low price of £1.15 each or 10 for £10. 00. 

MAIL OR DER TER MS: Ca h, P. O. or cheque with order. Orders under £10.00, add 
600 service charge. Monthly account orders accepted from schools and public companies. 
Access & Barclaycard orders phone Haywards Heath 10444) 54563. CALLERS: to 
Haywards Heath (closed Sat.), or 2, Bentham Road, Off Elm Grove, Brighton (closed 
Wed). BULK O R DERS, Please write for special quotation. Normal delivery by return. 
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BUY BRITISH-BUY DOUGLAS TRANSFORMERS 
MAIL ORDER FROM TITAN TRANSFORMERS & COMPONENTS  

CENTRAL HALL CHA MBERS, DUNCO MBE STREET, GRI MSBY, SOUTH HU MBERSI DE DN327EG 

PRICES INCLUDE 15  V.A.T. SEND FOR OUR CATALOGUE 
DEPT. EE  Pltase alloy, up to 28 days delivery. 

IIIIIII, 
1% . 0P  
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Book 1. 
Book 2. 
Book 3. 

A%*1)111 AC %dt..; 
A NE W Sr 
OF CAS K 
tucrucmcs  
This 5 volume set contains over 500 pages. 
Bound in stiff linen. Cover size EVAin x 5in. 

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

Introducing Electronics 
Resistors/Capacitors 
Inductors/Diodes 

Book 4. Meters/Voltage-dividers 
Book 5. Transistor Project Circuitry 

The manuals are unquestionaby the finest and most up-to-date available 
and represent exceptional value. 
This series has been written in a fascinating, 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 for 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, 

Order now. 
Selray Book Company 
11. Aspen Copse, 
Bro mley. 

Kepi  B R1 2712 

Please allow 14 DAYS Deliveu . 

O U R 1 0 0 % G U A R A N T E E 
Should you decule to return the set after 10 days exa m 

'nation, yOur m oney will hi refunded by return of post 

I Amount enclosed: £ 

Name: 

Address: 

EEI  I 

L.tesoid s new 'L' Series soldering iron - now at a bargain price 
Iutstanding performance Lightweight Easy to rramtaln 
Elements are enclosed in Stainless Steel shafts 
.nsulated with mica and ceramic Non seize 
.nterchangeable bits, choose from 
copper' or 'long life' A very special 
tool at a very special 'direct' price 
-,ust £5 22 for iron fitted with 3 2mm 
copper bit Just £2 27 for 3 spare 
.u)pper bits (1.6.2.4:4 7) 
A mere £4 for 
;•rofessional spring 
standr Or buy the 
lot for £10.34 
and seve 10%. 

AU prices Inc VAT P Se P 
Please allo w 14 Days Dellyery 

today Send Cheque 1, 0 to Litesold. 97 99 Gloucester Road. Groydon CRC 2DN 
or phone 01 689 0574 for Barclaycard Access sales 

LIGHT SOLDERING 
DEVELOP MENTS LTD 

1 

 or 

POPS COMPONENTS 
38/40 Lower Addiscombe Road, Croydon CRO 6AA.  01-688-2950 

* POPS SPECIAL OFFERS THIS MONTH * 
P & P 50p. List sent with every order 

Please allo w up to 7 days delsyery 

* NE W OFFER 3 NE W ETCH RESIST PENS * Fine for very 
accurate work-Med for lines etc.-Large for masking. Special Offer 
3 for £1 20. 

TRANSISTORIZED BLEEPERS-Ideal for winkers, rod and line 
indicators, Hi resistance for continuity testing. Low current 15ma a 
6v 1" • i" • 4" P.C.B. mounting 90p each. 
RESISTOR PACKS. 500 Full spec carbon resistors. 10 of each 50 
valves £4 50. 
AUDIO CASSETTES C.90 + 5 mins, good quality 60p each, 4 for 
£2.20 or 10 £5 00. 
CITIZEN  BAND  PO WER  PACKS.  Square  wheels,  eye-ball 
eye-ball-cased 5 amp continuous, 7 amp surge fully protected 13'8v 
fused. Limited stock £16 50. 
POPS POPULAR LINE. Video-R.F. Modulators calibrated channel 
36 (625 line UHF) 9v supply 24 metre R.F. lead with TV Ae plug use for 
video games, etc. £2 50 each or 10 for £18 001 
MICRO S WITCHES-Pack of three different types £1 00. 

* Lots more bargains. List sent with orders or send sae. * 
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THE LATEST CASIO WORLD BEATERS 
WE WILL BEAT ANY LOWER ADVERTISED PRICE BY 5% providing the advertiser has stocks 

FULL SOFT WARE BACKUP 
W orld's M ost Po werful BASIC Pocket Computer 

FX-702P 
RRP £134.95 

ONLY 
£119.95 

U U U U U U 
U U U U U U 

'Li Li Li Li La Li Li  15 U C C M 

Mus FREE MiCROL Professional Programming Pack (RRP £9.95). 

Flattens the Sharp PC 1211 
Alpha/numeric dot matrix scrolling LCD. Variable input from 1680 steps. 
26 memories, to 80 steps, 226 memories, all retained when switched off. Up to 
10 programs. Subroutines; 10 levels. FOR:NEXT looping; 8 levels. Debugging 
and Editing. 55 built-in functions, including Regression and Correlation. all usable 
in programs. Program/Data storage on cassette via optional FA 2 adaptor 
(f 19.95) Auto Power Off. 17. 165 v 82mm 176g. 

World's Fastest Programmable? 
FX-602P 

* LCD alphanumeric (dot matrix) 
scrolling display. 

* Variable input from 32 program steps 
with 88 memories. to 512 steps with 
22 memories. 

* Memory and program retention 
when switched off. 

* Up to 10 pairs unconditional jumps 
(GOTO). 

* Conditional jumps and count jumps. 
Indirect addressing. Manual jump. 

* Up to 9 subroutines, up to 9 levels. 
* 50 scientific functions, all usable 
in programs. 

* PAM (Algebraic) with 33 brackets 
at II levels. 

* Program and data storage on 
cassette tape using optional FA -2 
remote control adaptor. £19.95. 

* Compatible with the FX 501P and 
FX 502P. 

* 9.6 v7I n 141.2mm. 100g. 

ONLY £74.95 
(RRP £84.95) 

Plus FREE MiCROL Profe,sional Programming Pack' IR RP £9.951 

FP-10 MINI PRINTER 
For FX 702P, EX-602P, FX 502P, FX 50IP. 

Available soon. Price and delivery on application. 

CASIO FX-702P SOFT WARE 
ProtIuced by MiCROL exclusively for Tempus 

10% discount on software, if you purchase your hardware from us. 

MiCROL 702 USER SUPPORT 
Professional Programming Pack. Get the best from your FX 702P with: 
PROFESSIONAL PROGRAMMING - practical 702 programming from the 
ground up plus 702 REFERENCE MANUAL - definitive guide to every 702 
program command - INVALUABLE!  MICROL 702PPP, Price £9.95 

Advanced Professional Programming. Create power packed programs with 
MiCROL's down to earth guide to the advanced 702 program commands. 
Create simple solutions to complex problems! 
Available December. 1981.  MICROL 802 APP. Price £7.95 

MiCROL 702 APPLICATIONS SOFTWARE 
MiCROL 702 Super:Cak. At last! The power of a VISICALC type modelling 
system in a pocket computer! For all scientific, statistical, business and general 
computing users. SUPER:CALC has to be used to be believed - create 
powerful programs in minutes - answer 'what if questions - analyse trends - cut 
programming time up to 95%. Full range easy-use commands; SAVE/LOAD/ 
PRINT options. FA-2 recommended: FP 10 optional. Full detail User Manual 
plus Program List for direct entry. 
Available December, 1981.  MICROL 702 S:C. Price £14.95 

MiCROL 702 Bask:Plus. Add the power of up to 20 new commands to your 
programs! Custom-made to ease advanced programming - features include: 
String  number conversions; single shot. await. timed KEY with user-controlled 
return values; programmable RAN  generator; DATA PACKING - up to 2000 
single digit, single name variables; INTEGRATED DISPLAY COMMANDS - 
display data and text with extra-low memory overheads. Modular design uses 
minimum memory; easy to customise. Full-detail User Manual plus Program List 
for direct entry. 
Available December. 1981  MiCROL 702 ft)P. Pnce £14.95 

LO W COST PROGRAMMABLE 
CASIO FX-3600P 10 digit LC display. 55 scientific functions including 
INTEGRALS and REGRESSIONAL ANALYSIS. Up to 38 program 
steps - 2 programs. One independent memory, 6 constant memories, all 
retained when switched off. 1,300 hour lithium battery. 9/32 x2i 53". 
Wallet.  ONLY £22.95 

*Only on request, at time of ordering. RRP of 702P/602P versions.  £9.95 

DELIVERY NORMALLY BY RETURN OF POST. 
Orders received by December 18th should be delivered in time for 

World's Most Versatile 
Alarm Chronograph Watch 

AX-210 
10 alternative displays: oser 60 functions. LCD 
ANALOG display of time, plus: DIGITAL dis-
play of: Time (12 or 24 hour); Calendar: Full 
month calendar (this month and next month); 
Dual time (12 or 24 hour); Alarm time; 
Countdown alarm timer with memory function; 
Professional 1/100 second stopwatch with laps, 
etc. Hourly time signal. Alarm -.electronic buzzer 
or 3 selectable melodies. Rapid forward/backward 
setting. 9.4 x 35.4 x 36mm. 

(RRP /34.95) ONLY £29.95 • 

CASIO'S NE W JOGGING WATCH 

J-I00 PACE RUNNER 
Sets the pace for 1982 
Displays hours. minutes and seconds (12 or 24 
hours system). day and date. Auto calendar; 
calculator; professional 1/100 second stopwatch 
measuring net, laps and 1st and 2nd place times; 
Pacer mode. Can be used as a metronome to pace 
your running, or any other event. 
Input data: Length of stride. Pacer signals. from 
394 pips per minute to 63 pips per minute. 
Output data: Elapsed time, up to 24 hours. 
Distance covered, number of strides, and speed. 

(RRP f22.95)  ONLY £19.95 

100 METRE WATER RESISTANT 50M Will 

CASIO W-100  CASIO W-150C  CASIO W-150B  CASIO W-5I 
Resin case  S/Steel case  All S/Steel  All S/Steel 

and strap  resin strap 

£19.95  £21.95  £24.95  £22.95 

Time and auto calendar. Alarm, hourly chimes, countdown alarm timer with repeat 
memory function, professional 1/100 second stopwatch. Time is always on display. 
regardless of display mode. 

THESE SPACE 

INVADERS WILL 

ALAR M YOU 

Casio's most amazing 
watches ever. 

CA-90 (left) 
RRP £22.95 

£19.95 
Black resin case/strap. 

CA-901 (right) 
RRP £34.95 

£29.95 
Chrome plated case. 
S/S bracelet. 
Time and auto 
calendar, calculator. 
alarm. hourly chimes. 
stopwatch, dual time. 
DIGITAL SPACE 
INVADER GASH' 

LATEST PRODUCTS 
AA-85 Restyled AA-81. Analog-digital alarm cronograph. 
LC-950 A new metric conversion calculator with a double display. 
BG-I5 Calculator with built in boxing game. 
FX-82 More powerful version of the FX-8I 

£29.95 
£16.95 
£16.95 
£12.95 

SHORT FORM CATALOGUE of latest calculators, key 
boards and watches available on request. 14p stamp appreciated. 

Christmas. 

PRICE includes VAT and P&P. Send your company order, cheque, PO or phone your Access or Barclaycard. 

I F4DIVG CASIO SPECIALISTS 
Dept. EE, 
1641167 East Road, Cambridge CBI 1DB 
Telephone: 0223 312866 TE MP US 

r um, 
ovst 
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KS100 MINI VHF SUPER-REGENERATIVE 
RECEIVER 88-108MHZ SIV D.C. 

£5 34 Inc VAT 

UK188 FM TRANSMITTER TUNEABLE 
88-108 MHZ (NOT  10ENCEABLE  IN 
U.K.)  Mt IN Inc VAT 

KS143  L.E.D.  VU  DISPLAY,  INPUT 
1-100 W 5-12V D.C.  Ef 15 Inc VAT 

dirr 

4 41  
4eid , 

LTD 

ELECTRONIC KITS 

Loo 

K152311 3 CHANNEL MICROPHONE OP-
ERATED SOUND TO LIGHT, 300 W PER 
CHAN 240V A.C.  £14 43 Inc VAT 

145111 3 CHAN SOUND TO LIGHT 
K5151 LONG PERIOD TIMER 40 SEC-90  OUTPUT 3  1K W 240V £13 Thine VAT 
MIN, 9-13V D.C.  Cl 35 Inc VAT 

KS2110 MINI F.M. TRANSMITTER 88-108 
MHZ 9V D.C. (NOT LICENCEABLE IN 
UK)  £7 39 In VAT 

IMMO 3 CHAN CHASE LIGHT, 1K W 
PER CHAN, 240V A.C.  £11 27 Inc VAT 

14411141141 

41.1 ewe 

r-
148262 10 CHAN CHASE LIGHT, ROW 
PER CHAN. 240V A.C.  EU 72 Inc VAT 

K5452 CAR LIGHT INDICATOR. AUDIO 
.5 VISUAL  WARNING,  ACTIVATED 
BY REMOVAL OF ION KEY, 12V D.C. 

Ell 71 Inc VAT 

UK3141 DIGITAL TUNING INDICATOR 
LW, THROUGH TO VHF., VARIABLE 
OFFSETS,  F.M.  10 8-10 7-10 8 MHZ. 
282 5-480-455 KHZ, 240V A.C. 

£43 47 inc VAT 

UK411111 RF  AUDIO SIGNAL TRACER 
WITH RF PROBE  EMU Inc VAT 

bke:-1.6111 , 

118451  ANTI-THEFT  ALARM  FOR 
MOTORCYCLES, 6-15V D.C. 

CR nine VAT 

4ifbt  
K113711 2 TONE SIREN, OUTPUT 10W 
4 OHM, SW @ 8 OHM, 100DBM. 

£5.14 Inc VAT 

1.114544 LOGIC PROBE, SUITABLE FOR 
TTL-DTL-CMOS CIRCUITS, 5V D.C. 

Et 48 Inc VAT 

447*.141r, 

UK502 LW-M W 2 TRANSISTOR RADIO 
6V D.C.  El NI In VAT 

VISA 

Post & Packing, 50p per KS kit, 75p per UK kit. Send 20p S.A.E. for catalogue of our extensive range of 
kits & cabinets. Trade, educational & export enquiries welcomed. Goods By Return of Post. 

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG 
Telephone: HASTINGS (0424) 436004 

DIN 

SPRAIN 

tem Sari Sit de era III 

Now is the time 
to buy me 
I'm the ideal 
Christmas gift 
and I'm only 
224°50! 

It's true! As a special Christmas offer we've actually cut nearly 

£5.00 off the price of 'Speechtime'—the first ever easy-to-build 
speaking clock kit. 'Speechtime's' combination of electronics 

and quartz technology plus clear instructions make it fun to 

bu ild and fun to own—equally suitable for beginner or expert. 

'Speechtime' also makes a great gift to build for someone else. 

Look at these 'plus' features: 

• Accurate to a minute a year  • Adjustable voice pitch 

• Pocket size—approx. 5in. x 21in. x tin. 

• Grained stainless-steel case 

• Useful in the home or office 

Silicon Speech Systems 
A Powertran Subsidiary) 

SPECIAL 
CHRISTMAS 
OFFER 
£.24 50 

incl. of Vat 
& P. & P. 

PORT WAY INDUSTRIAL ESTATE, ANDOVER, HANTS., 

SP10 3MN 
BARCLAYCARD 

EASY  ORDERING  BY  TELEPHONE—RING 
ANDOVER 10264) 14455 AND  GIVE  YOUR  V/SA 
ACCESS OR BARCLAYCARD NUMBER 
Goods normally despatched within 7 to 10 days. 

LIMITED OFFER! 
As  an  introduction  to  CR1CKLE W O OD  ELECTRONICS  LTD., 
(Marshall's Old Shop), 40 Cricklewood Broadway, London N W2 3ET 
tel: 01 452 0161 Whilst stocks last and only if accompanied by this Ad. 

DESOLDERING TOOL 

Now every one can afford one of these superb, blue anodised aluminium high 
pressure hand desoldering tools at nearly half our normal price. 
Normal Price £6•50 + VAT with this ad £3•135 + VAT. 
Spare Teflon screw-in noses 75p + VAT. 

JAPANESE TRANSISTORS May not be as hard to replace as you think. 
Phone our equivalent service on 01 452 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 CRICKLE WOOD ELEC-
TRONICS your personal ELECTRONICS HOBBY CENTRE? We have the goods! 

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  M ULTI-
TESTER 2,000 ohms per volt. DC & 
AC Voltage ranges: 10v, 50v, 250v, 
1000v. DC current ranges 100mA. 
Resistance ohms x 10, ohms x 100db 
from —10db to +22db. Mirror arc 
scale, overload protected, complete with battery, test leads & instructions. 
Usual price £.65 + VAT; with this Ad: £4.95 -4- VAT. 

ORDER FORM 
Name   
Address   

  Desoldering tools ® £.85  - 
  Spare Teflon noses ® •75  —    
  Mighty Mini Testers ® £4.95  = L   

Postage, packing and Insurance g 60p per one 
device 25p for each additional device 

Sub total  L   
Add 15 % VAT  L   

I enclose cheque no/P.O. no.   
Alternatively please credit my VISA/ACCESS no.   
Signature   
This offer applies to UK only. Please allow 7-10 days delivery. Overseas custom-
ers please do not add VAT but allow enough to cover postage. 
TRADE ENQUIRIES WELCOME. 

CRICKLE WOOD ELECTRONICS LTD. 
40 Crick lewood Broadway, London NVV2 3ET tel 01 452 0161 
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TOTAL ENERGY DISCHARGE electronic 
ignition gives all the well known advantages of the best capacitive 
discharge systems. 

PEAK PERFOR MANCE   higher output voltage under all 
conditions. 

IMPROVED ECONO MY  no loss of ignition performance 
between services. 

FIRES FOULED SPARK PLUGS no other system can better the 
capacitive discharge system's ability to fire fouled plugs. 

ACCURATE TI MING   prevents contact wear and arcing 
by reducing load to a few volts and a fraction of an amp. 

SMOOTH PERFOR MANCE —  immune to contact bounce and 
similar effects which can cause loss of power and roughness. 

PLUS 
SUPER PO WER SPARK  3% times the energy of ordinary 
capacitive systems — 3% times the power of inductive systems. 

OPTI MU M SPARK DURATION 3 times the duration of ordinary 
capacitive systems — essential for use on modern cars with weak fuel 
mixtures. 

BETTER STARTING   full spark power even with low 
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. 

L.E.D. STATIC TI MING LIGHT  for accurate setting of the engine's 
most important adjustment. 

LO W 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 KIT 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 solder 
and a tiny tube of heatsink compound. Detailed easy-to-follow instructions, 
complete with circuit diagram, are provided  all you need is a small 
soldering iron and a few basic tools. 

AS REVIE WED IN ELECTRONICS TODAY M AGAZINE 

JUNE '81 ISSUE 
Quote "the kit is very impressive'' 

"well written instructions and a good performance". 
"Exellent value for money. Highly recommended". 

FITS ALL VEHICLES, 6 or 12 volt , with or without ballast 

NEGATIVE  EARTH ONLY 

OPERATES ALL VOLTAGE IMPULSE TACHO METERS 
Some older current impulse types (Smiths pre '74) require an adaptor - 
PRICE £2.95 

STANDARD CAR KIT £14.85  PLUS £1 

T WIN OUTPUT KIT £22.94  U K  P&P 

For MOTOR CYCLES and CARS with twin ignition systems 
Prices include V A T 

ELECTR ONIZE DESIGN 

Magnus Road, Wilnecote, 

Tamworth. B77 5BY 

Phone 0827-281000 

ILUICLAYCARD 

VISA 

DIMENSIONS Length  12.5 cm 
Width  8.9 cm 
Height  4.3 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 2000uS 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 PO WER 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 volts. 

PRECISION SPARK TI MING 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  lust sufficient to 
keep the contacts clean. 

TYPICAL SPECIFICATION 

SPARK POWER (PEAK) 

SPARK ENERGY 
(STORED ENERGY) 

SPARK DURATION 

OUTPUT VOLTAGE (LOAD 50pF 
EQUIVALENT TO CLEAN PLUGS) 

OUTPUT VOLTAGE (LOAD 50pF + 500 KO 
EQUIVALENT TO DIRTY PLUGS) 

VOLTAGE RISE TIME TO 20 KV 
(Load 50pF) 

TOTAL  ORDINARY 
ENERGY  CAPACITIVE 
DISCHARGE DISCHARGE 

140 W  90 W 

36 m.1  10 mJ 
135 mJ  65 mJ 

500 eiS  160pS 

38 KV 

26 KV 

25 pS 

26 KV 

17 KV 

34:94 

TOTAL ENERGY DISCHARGE should not be confused with low power 
inductive systems or hybrid so called reactive systems. 

Goods normally despatched within 7 days 
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Wheel of Fortune 
Simple P.H. Meter 
LED Sand Glass 
Morse Practice Oscillator 
Door Alarm 
CMOS Metronome 
Xenon Strobe Lamp 
Combination Lock 
Electronic Multimeter 
•Tremolo Unit 
Loop Aerial Crystal Set 
Darkroom Timer 
Tape Auto Start 
Audio Test Set 
Soil Moisture Indicator 
Phone Bell Repeater or Baby Alarm 
Guitar Headphone Amplifier 
Lights Reminder or Ignition Locator 
Intercom 
Digital Rule 
Freezer Alarm 
LED Dice 
Mini Siren 
Modulated Tone Doorbell 
Bench Power Supply 

Car Actuated Driveway Light 
3 Channel Stereo Mixer 
Signal Tracer 
Nicad Battery Charger 
Auto Slide Charger 
Ice Alarm 
Phaser Sound Effects 
Mini I.C. Radio 
Sound to Light 
Guitar Practice Amplifier 
Transistor Tester 

Soil Moisture Monitor 
Audio Effects Unit 
Phone Call Charge Jogger 
Darkroom Controller 

Bicycle Alarm 
TTL Power Supply Unit 
T̀TL Logic Probe 
Bedside Radio 
Signal Tracer 
Autowaa 
A.F. Signal Generator 
Auto Phase 

Lights Warning System 
Autofade 
Cable and Pipe Locator 
Micro Music Box 
Simple Short Wave Receiver 
Morse Practice Oscillator 
Slide Tape Synchroniser 
Burglar Alarm 
Baby Alarm 
Chaser Light 
Simple Transistor Tester 
Varicap M W Radio 
Electronic Tuning Fork 
Warbling Timer 
Electronic Canary 
Tremolo Unit 
One Transistor Radio M W LW 
Micro Chime 
Lights Reminder for Car 
Fuzz Box 
Sound to Light 
Weird Sounds Effect Generator 

ZB164  Aug. 81 
ZB165  Aug. 81 
ZB162  Aug. 81 
ZB163  Aug. 81 
ZB166  Aug. 81 
ZB167  Aug. 81 
ZB161  July 81 
ZB160  July 81 
ZB159  July 81 
ZB157  June 81 
ZB158  June 81 
ZB155  June 81 
ZB156  June 81 
ZB152  May 81 

ZB154  May 81 
ZB153  May 81 
ZB151  May 81 
ZB150  May 81 
Z8149  April 81 
ZB148  April 81 
ZB147  April 81 
ZB146  March 81 

ZB145  March 81 
ZB144  March 81 
ZB143  March 81 

ZB142  March 81 
ZB141  Feb. 81 
Z13140  Feb. 81 
ZB139  Feb. 81 
ZE1138  Jan. 81 
ZB137  Jan. 81 
ZB136  Jan. 81 
ZB126  Nov. 80 
ZB127  Nov. 80 
ZB128  Nov. 80 
ZB131  Nov. 80 
ZB132  Nov. 80 
ZB122  Oct. 80 
ZB121  Oct. 80 
ZB123  Oct. 80 

ZB124  Oct. 80 
ZB78  Sept. 80 

ZB76  Sept. 80 
ZB74  Sept. 80 
ZB80  July 80 
ZB83  July 80 
ZB84  July 80 
ZB86  July 80 
ZB63  May 80 
Z866  May 80 
ZB54  March 80 
ZB45  Feb. 80 
ZB44  Feb. 80 

ZB43  Feb. 80 
ZB42  Feb. 80 

ZB51  Dec. 79 
ZB40  Nov. 79 
ZB4  Sept. 79 
ZB2  Sept. 79 
ZB1  Sept. 79 
ZB7  Aug. 79 

ZB5  Aug. 79 
ZB19  June 79 
ZB18  June 79 
ZB104  March 79 
ZB96  Feb. 79 
ZB32  Jan. 79 
ZB106  Dec. 78 
ZB112  Sept. 78 
ZB113  March 78 

TEACH-IN 82 
All parts in stock. 

List (1) 
List (2) 
Special Price List 1 and 2 

£19 75 
£10 50 
£25 50 

AI/ Prices include Post  VAT 
Callers Please Ring To Check Availability Of Kits 

MAINS IONISER KIT 1013 

This negative ion generator gives you 
power to saturate your home or office 
with millions of refreshing ions. With-
out fans or moving parts it puts Out a 

pleasant breeze. A pure flow of ions 
pours out like water from a fountain, 
filling your room. The result? Your air 
feels like fresh ocean air, pure crisp and 

wonderfully refreshing. All parts PCB 
and full instructions £12 54. A suitable 
case including front panel, neon switch, 
etc. Available at EG SO. 

£27 50 
£22 00 
£5 00 
£10 95 
£6 00 
£6 25 
£18 50 
£13 75 
£32 50 
£8 25 
£5 25 
£4 00 
£10 25 
£46 00 
£.3 95 
£5 25 
£4 00 

£5 20 
£19 25 
£28 00 
£11 75 
£7 50 

£7 25 
£6 25 
£48 50 
£22 00 
£16 25 
£7 50 
£12 00 
£9 00 

£7 25 
£23 30 
£10 35 
£19 00 
£16 85 
£9 03 
£5 00 
£12 25 
£6 00 
£18 25 
£9 25 
£9 50 
£3 75 
£14 75 
£5 50 
£19 75 
£20 50 
£19 75 

£4 03 
£10 25 
£4 00 
£17 50 
£19 50 
£6 00 
Ell 50 
£5 50 
£8 50 
£18 50 
£6 00 
£8 50 
£9 50 
£6 30 
£5 00 
£10 50 
£7 25 
£13 00 
£5 00 
£6 75 
£7 00 
£6 00 

T. PO WELL 
ADVANCE W ORKS, 

14 W ALLACE ROAD, LONDON NI 
Tel 01-226 1185 

HOURS: Mon-Fri 9-5.300 m. Sat 9-1.30P m 

Minimum Telephone Orders £5 00 
Minimum Mail Order El 00 

ECTRöVKLLFE 
Popular components from "CATALOGUE 82". all primp stock. 
no seconds or fall-outs Buy in quantity for even better value. 

COMPONENT PACKS 
CPI 100 ceramic capacitors from 1.8p to • 1u. 

The selection is determined by the popularity 
of different values. £4•20. 

Resistor Decade Packs 1/3 W, 5% toler-
ance; each pack 100 items, selection deter-
mined by relative popularity of each value: 
Price £1 50 per pack. 

RD: 1 RO-8RT; RD2: 10R-82R; RD3: 100R-
820R: RD4: 1K-8K2; RD5: 10K-82K: RD6: 

100K-82K:  RD7:  1M-10-10M.  £1•50  each 
Decade Pack. 

SEMICONDUCTOR PACKS & Singles 

LD30A red LED's (2 9mm): 25 from £1 58. 

L51 RD red LED's (5mm): 25 for £1 58. 
1N4148 diodes: 25 for 68p. 
1N4007 (1000V, 1A) diodes: 25 for £1 30. 

1 N5402 (200V, 3A) diodes: 25 for £2 80. 
BC107/13C109: 25 for £2.98. 

BC182/182L/183/183L/184/184L: 25 for £1•88. 
BC212/21211213/214/214L: 25 for £1 •88. 

Other popular items: unit prices  BD139 
VOLTAGE REGULATORS  BD140 
7805 12 ,15 24:  65p  TIP41A 
7905 12/15/24:  85p  TIP42A 
78L05,12/15/24:  32p  TIP2955 
79L05 12 15/24:  67p  TIP3055 
723 (14 pin):  36p  2N3819 

*SPECIAL OFFER  2N3055 
25  4116 (300nS) £20 00 only. 
Please mention this rdurnal when ordering or writing. 

ELECTROVALUE LTD. DEPT. EE1 $2 28, St. Judas Road. EngleReld Green, Egham, 
Surrsiy T W20 OHS. Phone Egham 331103 (STD 0784. London 87). Telex 264175. 
Northern Branch (Personal Shoppers only) 680 Burnage Lane, Burnage, Manchester M19 
1NA. Phone (061) 432 1945. 

30p 
32p 
45p 
45p 
64p 
64p 
22p 
70p 

CATALOGUE 
82 

ESSENTIAL READING 
FOR THE 

Electronics Enthusiast 
Computing Freak 

Equipment 
Manufacturer 

PACKED WITH 
INFORMATION ON 
MORE THAN 6,000 
STOCK ITEMS: 
Active and Passive 
Components Bores, 
Cases, Computer 

Housing, Knobs, Pots. 
Switches, Relays. 

Everything from R's and 
C's to Computing 

Systems 

ALL ITEMS BRAND 
NE W  AND 

GUARANTEED 

SPEEDY MAIL 
ORDER SERVICE 

No P/P charges on U.K. 
C. W.O. orders over £5 75 
inc. V.A.T. (add 400 

handling charge if under) 

When ordering Please 
add 15 .- V.A.T. to total 
value of all orders. 

To obtain your copout 
CATALOGUE 82 
Send 70n post tree 
inclurles 70p voucher 
to be reclai med against 
orders valued £10.00 or 

over) 

BEFORE AND AFTER SCIENCE 

HEY DUMMY' A weekly transfusion of New Musical Express is all it 

I takes to make A REAL PERSON of you With its scientifically tested 
formula  truth and trivia, wit and gibberish  it's the modern music 

fan's complete life- support system. Every Thursday. 

P 

NIVIE The paper for the almost huma 
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BIEPAK BARGAINS 
"IRRESISTABLE 

RESISTOR BARGAINS" 
Pak No  Qty.  Descriphon  Price 
5110  410  Owed All Type Resistors  LI 
SO I I  400  Pre-formed  'y watt Carbon 

Resistors  11 
SXI1  ZOO  in watt Carbon Resistors  11 
0113  103  in watt Carbon Resistors  LI 
5114  150  in watt Resistors 22 ohm 

2m2 Mixed  LI 
5015  100  I and watt Resistors 22 

ohm 2m2 Mi.ed  El 
Paks 5112 15 contain a range of Carbon Film Resistors 
of assorted values from 22 ohms to 22 meg Save 
pounds on these resistor peas and hare a lull range to 
cover your protects 
Quanirties appromnate count by weight 

TRIACS - PLASTIC 
4 AMP - 400Y - T0202 - TAG I36G 
1 OFT  10 OFT  SO OFT 
II  £3.75  £17.50 
8 AMP 400v - T0220 - TAG 425 

£5.75  £27.50 

100 OFT 
£30 00 

£50.00 

Everyday Electronics . 
Teach in Al  
Rd I £15.65 (Kits I & 2 combined  -,oc Aiaq. 
Kit 2 I L14 price L23.001  1, 0 

$140 250 Silicon Diodes-Switching like 
1E44148 DO 35 All good -uncoded Worth 
double our price 45,75mA  £1.25 

5141 250 Silicon Diodes-General Purpose like 
00200 202 BAX13 16 Uncoded 
30 100v 200mA Dal  £1.2S 

1- - 

5144 10 5A SCR s 1064 3 . 50y 3. 100v 2 I 
200y 2 • 400, Super value less than 1, 
price  LI 

5045 10 SA SCR s 1066 2 x 50v. la 100v An 
200y 2 . 400y All coded Brand new a 
give array at  El 

L142 
S141 
5144 

B A R G AI N S  
20 small 125 Red 1.1Utsi s 
10 Rectangular Green  z 

30 Assd'te  lent'  Detiodes i yoltages 
250mer 2 watt my 
all coded Non 

s141  ImBlabcsk_l.n.s,ntriuemde.nnith rrrt 

stip ppro su ety Fit size z, 

5141 

sat 

20mm 
r 2004,11ssow cth  e e,domS,lidercl knobs 

LI 
Cl 

Cl 

50o 

lid 1 tternent Lim '  t"  
12 /WM" 1  

and In116  -  1 mou nting 
01 "  wow We 
and cofee's - 

LI 

LI 

yours 
for 
only 

"CAPABLE 
CAPACITOR PAK S" 

Pali No  OW  Description  Price 
5010  250  Capacitors Mixed types  LI 
5017  200  Ceramic Capacitors Miniature 

Mixed  El 
5118  100  Mined Ceramics I pi 560  LI 
SX 19  100  Mined Ceramics6Pol 0.5m I LI 
5120  100  Assorted PolyesterzPolystyrene 

Capacilas  El 
5121  60  Owed C280 type capacitors 

metal foil 
5022  100  I lectrolytics all SCkfts 
5123  50  Quality Elecholyfics 

50 1000 ml 
5124  20  Tantalum Beads mined 
eQuanfities approximate count by weight 

LI 
El 

LI 
El 

AUDIO PLUGS, SOCKETS 
AND ACCESSORIES 

25 Pii'ncelus 60,1 AouN  go oioi Piog2,40Soc ikneit,snea n;f6Lopninriec tor S to   
Speakers Phono lack Stereo and Mono etc etc Valued 
at well cwer £3 normal Order No 5025 Our Price LI 50 
per oak Guaranteed to save you money 

S126 3 Prs of 6 pin 240 DIN Plugs and Chassis 
Sockets 

5.127 1 . Right Angle Stereo lack Plug 6 3mm plus 
matching metal chassis mounting socket 

5021 4 Phono plugs and 2 dual phono connectors 
$121 I I 2 5mm Plug to 3 5mm Socket adaptor 
$130 I k 3 5rnm Plug to j 5mm Socket adaptor 
S131 1 . 3 5mm Plug to Phone Socket adaptor 

939  

300 
309 
200 
200 
209 

SEMICONDUCTORS FROM AROUND THE WORLD 

100 A Collection of Transistors Diodes Rectifiers Bridges SCR 

Triacs IC s both Logic and Linear plus Opto s all of  1 0 0 

which are current everyday usable devices 

Guaranteed Value over £10 at Normal Retail Price 

£ 4 '00 
Data etc in 
every pak 
Order No SX56 

BI-PAK 'S OPTO BARGAIN OF THE YEAR! 

valued at over 110- Noma! Retail- we offer you a pack of 25 Opto 
devices to include LED s Large and Small in Red Green Yellow and 
Clear 7 Segment DiSplayS both Common Cathode and Common Anode 
PLUS bubble type displays-like 01 33 Photo Transistors-similar to 
OCP71 Photo Detectors-like MEL I I 12 This whole pack of 25 25 devices will cost yourui4  

00 
AND we guarantee your money back it yOu are not 

completely satrstred FULL data Mc included 

Order No. SX57. 

25 pi 

MORE BARGAINS!  
0051  60 metres PVC conerd Hook up 

wire single COlours and stranded Mrved  

USI  25 Assioned rTt Gates 1400 
Series 1401 7460 

SXSP  10 Assorted flip Flops and MSI 
Ea 

5040  20 Assorted Shaer 
Potenfrometers 

SX6I  15 Assorted PotentroMefers 
Rotary Dual etc 

SX42  40 Assorted Pre Sets her Yert 
etc 

1X71  10 Reed Switches - glass type 3 Micro Swatches - with lever 

LI 

STILL MORES 
SLIDER PO TEN TIONIE TIT PS 

Plastic 40mm trawl Mono 
5163 5 170 ohms lin S167 5 • 41k Lin 
S164 5 lk lin  5161 5 411.10g 
S165 5x 22k Lin  S169 5 100k tin 
S166 5 . 22k log  S110 5  meglin 

Mat 511, pin pads. 
S171 50 BC101 Fallouts Manufacture's out or 

spec °nods% gain You test  tl 
S172 B mined bundle of Copper clad Board Fibre 

glass and paper Single and double side A 

5I71 Genurne DULLARD OW Germanium  PRP 
lantasficbargair 

Transistors Brand New 10 tor  Cl 

1.1 

TO220 

$132 1 x Standard lack Plug to Phone Sake, 
adaptor  250 

$133 1 I Toggle Switch SPSI Miniature 125v 100  /OP 
5134 1.1oggie Switch SPOT Miniature 125v 108  401) 
$135 I " Rocker Switch SPOT Miniature 240Y SA  409 
$034 1 1 Right Angle Mono lack Plug  159 
5037 10 pieces I 2 & 4mm plugs and sockets 

(Banana) Matching colours and sues  El 
5330 10 Assorted Switches Toggle Slide Rocker 

Push button  El 
$077 25 mined cable clips and ties round gromnxts & 

Plastic feet Always sought by the protect 
builder  sop 

c1FREEpAK 
Get a 11 FREE PACK Orders one, £10 encluding VAT 

GIICOSe LI Pack free ;or 2 50o . Odd .1 c  ynef and 
save even more none, 

This Om ally *pins to thrs adyertnernent 

Satisfaction Or your money back has 

always been BLPAK s GUARANTEE and it still is 

All these Sale items are in stock in quantity and 

we will despatch the same day as your 
order is received 

IC SOCKETS 
The lowest price ever. 
Tne more you buy inns lleapt, they come' 

Pin  10 off 50 oll  100 off 
8  759  £3.00  £5 
14  10p  £3.25  £5.50 
6  SOp  13 25  £5 50 

VOLTAGE REGULATORS 
Negative •  (please  

1805 - SOp  1905 - 55,  stit , 
7812 - 50p  7912 - 55p 
1815 - 1110  1915 -  .- reguiredi 
7824 - 5410  7924 - 559 

Other types 114340K - 5 volt - 18 volt - 24 volt 
TO3 - 40p UA723 - 14 pin DIL - 40p 

S152 
6 Black Hutsink will fit TO-3 and 
TO 220 Ready drilled Hall price 
value  El 

5353  I Power finned Heatsink This heathnk 
owes the greatest possible heat dissipation 
in the smallest space owing to its unique 
staggered tin design pre drilled 
10 3 Size 45mm square. 20mm high 40p 

5154  TO 66size 35mmy 30mm.12mm  359 
5155  I Heat Efficiency Power Finned Heatsink 

90mm .80mmi 35mm High Drilled to 
take up to 4 k 
TO 3 devices 
£1.50 each 

5 watt IRMS) Audio Amp 
High Quality audio amplifier Module Ideal for use in 
record players tape recorders stereo amps and 
cassette players etc full data and back up diagrams 
with each module 

Specrlication 
• Power Output 5 watts RMS • Load Impedance 816 
ohms • Frequency response 50tir to 25 KHz-3db • 
Sensrtrvrty 70 my for full output • Input Impedance 
50k ohms • Sire 85 n 64 a 30mm • Total Harmonic 

distortion less than-5% 
BI PAR Sgire anoytmrr 

•••• 

1- £2.2 5 
You could net Build one 

w,!•,•; la win pr ice 

BI-PA 

• 

• 

BI.PAK's COMPLETELY NE W CATALOGUE 
Completely re designed 1000  the type of components you require plus some 
very interesting ones you will SOOn be using and of Course the largest range of 
semiconductors for the Amateur and Professional you could hope to find 

there are no wasted pages of useless information so often included in 
Catalogues published nowadays lust solid facts i e price deSCript ion and 
individual features of what we have avertable But remember Br Pak s policy 
has always been to sell quality components al competitive prices and THAT 
WE STILL DO. 

RI-PARS COMPLETELY NEW CATALOGUE is now /variable to You YOU Will be 
amazed how much yOu can sane when you shoo for Electronic Components • rh 
a Br Pak Catalogue Hare One by yOu all the time-it pays to buy 131 PAY 

Tctrecerve your copy send 75p pius 25p p&p 

K
Send your orders to Dept EE 1 Al PAR PO BOX 6 WARE Hi R t s 
SHOP AT 3 BALDOLK sl WARE HE RES 
!ERNS CASH WITH ORDER SAME DAY DESPATCH ACCESS 
BARCLAYCARD ALSO ACCEPTED Ill (092013182 GIRO 388 7006 
ADO 15% VAT AND 50p PER ORD( R POSTAGE AND PACKING 

5030 

5135 

100 Silicon NPN transistors-all perfect 
Coded mined types with data and eqvt 
sheet No relects Real value  £2.50 
100 Silicon PNP Transistors-all perfect 
coded mrxed types with data and ege 
sheet No 'elects Fantasfic value  £2.50 

2110015 the best known Power Transistors in the 
World - 2113055 NPN 115w 
Our 81 PAK Special Offer Price 
10.44  SO Of  100 et 
13.SO  £16.00  £30.00 

110312 COMPLIMENTARY POP POWER 
TRANSISTORS TO 2N3055 

Equwalent M12955  B0312 - 103  r 
SPECIAL PRICE 1.0.70 sack 

10 elf 16.S0  . 

Use KM credit card Ring us on Ware 3112 KEW and 
wet you order eon faster Gads normally sent 2nd 
Class Mad 

Remember you must add WO at 15'r to your order 
hear Postage add 50P Per Iota, erPr 
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When  replying  to Classified  Advertisements 
please ensure: 

(A) That you have clearly stated your require-
menu. 

(8) That you have enclosed the right remittance. 

(C) That your name and address is written in 
block capitals, and 

(D) That your letter is correctly addressed to the 
advertiser. 

This will assiat advertisers in processing and 
despatching orders with the minimum of delay. 

Receivers and Components   
300  SMALL  COMPONENTS,  transistors, 
diodes,  £1-70.  7lbs  assorted  components, 
£4-25. 101bs £5•75. 40 assorted 74 series ICs 
on panel, £1•70. 500 capacitors, £3-20. List 
20p, refundable. Post 60p. Optionable insur-
ance  20p.  J. W.B.  RADIO,  2 Barnfield 
Crescent, Sale, Cheshire M33 1NL. 

TURN  YOUR SURPLUS capacitors, tran-
sistors etc., into cash. Contact Coles Hard-
ing  &  Co.,  103  South  Brink,  Wisbech, 
Cambs. 0945 4188. Immediate settlement. 

CASES, ABS witn p.c.b. slots L& W, with 
aluminium  recessed  cover-panel  to  en-
hance your controls, 150 X 90X 50mm £1-55. 
196 X 113 X 60mm  £2.05,  130 X 68 X 41 m m 
El.10, 83 X 54 X 28mm 80p. Cases pressed 
steel  with  aluminium  base  and  panels, 
recessed and vented, 102 X86X83m m £1•70, 
150 X 61 X 103mm £2•55, 150 X 76 X 134m m 
£3•04, 184 X 70 X 160mm £4.08, D X H X W. 
19-in  Rack  System,  brushed  aluminium 
front  panel  with  chrome  handles,  with 
vented  rear  case  including  adjustable 
height chassis. L425 X D250 X H140mm, 
assembled  £23• 50,  flat  pack  £19•50.  All 
orders plus VAT at 15 per cent-I-P&P 50p; 
orders under £5. Lists 28p. Industrial and 
Trade enquiries welcome. RELAY-A-QUIP, 
Moat  Lodge,  Stock  Chase.  Maldon  CMS 
7AA. (0621-58686) 24 hr" 

CLASSIFIED 
The prepaid rate for classified 
advertisements is 28 pence per word 
(minimum 12 words), box number 
60p extra. Semi-display setting 
£7 24 per single column centimetre 
(minimum 2 • 5cm). All cheques, 
postal orders, etc., to be made pay-
able to Everyday Electronics and 
crossed "Lloyds Bank Ltd." Treasury 

notes should always be sent 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager, Everyday Electronics, 
Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., 
London SE 1 9LS.  (Telephone 
01-261 5918). 

50 AMP, 100V DIODES El 85 each, 100 amp 
Transformers, various voltages, from £12-00. 
List: R. Neville, Green Lane, Ellisfield, Nr 
Basingstoke, Hants. 

ZZZHI! LEDs—green, yellow, amber, 5mm, 
12p. Capacitors -100,F, 40V, 11-5p. Plus 30p 
P&P.  STRAIGHTMAN  ELECTRONICS,  35 
Melbourne Road, Ilford, Essex. 

For Sale 
NE W  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. 

SECONDHAND ELECTRONIC TEST equip-
ment  including  oscilloscopes,  generators. 
psu's. NORFAB PLANT AND MACHINERY. 
Telephone Potter Heigham (069-77) 721. 

—  —  --
A WISE INVESTMENT. A full technical 
library  contained  within  six  books —on 
three thousand pages full of circuits and 
data.  The ideal  gift  for the enthusiast. 
Oiler open for 3 months only at £15-00. E.R. 
Books,  West  Haven,  Marldon,  Paignton, 
Devon TQ3 1ST. 

Software 
SIXTY-FIVE  ZX81  PROGRAMS.  Listing 
only £4-95, Barclaycard accepted. Includes 
many  games,  utility  programs,  home 
finance,  maths,  chequebook,  plus  more. 
Includes hints'n'tips, from SUSSEX SOFT-
W ARE, Wallsend House, Pevensey Bay, E. 
Sussex. 

ZX81 Temperature  Sensors (single chan-
nel), £19-50, includes UK P&P. SAE leaflet: 
Cheshire  Micro  Design,  66  Close  Lane, 
Alsager, Stoke on Trent. 

Books and Publications 
PARAPHYSICALS  JOURNAL  (Russian 
translations): psychotronic generators, Kir-
lianography,  gravity  lasers,  telekinesis. 
Details: SAE 4 x 9in, Paraleb, Downton, 
Wilts. 

MUSIC MAKER. Typewriter keyboard re-
places piano type. Amateur organ builders 
send  £1•00  for  your  copy —post  free — 
"Q WERTONIC  MUSICAL  KEYBOARD"  a 
new book by P. G. Roche, to 71 Elmfield 
Avenue, Teddington, Middlesex TW11 8BX. 

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 VI/L.S.A.E. 
Thousands different  Repair/Service 
Manuals/Sheets in stock. Repair data 
your named T.V. £6.90) with circuits 
£8.50). S.A.E. Newsletter, Price Lists. 
Quotations. 

AUSEE, 76 CHURCHES, 
LARKHALL, LANARKSHIRE 

(0698 883334). 

Tuition 
PAY AS YOU LEARN. Postal mathematics 
tuition.  CON WAY,  23  St  Luke's  Close, 
Middlestown, Wakefield. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Everyday Electronics for   

insertions. I enclose Cheque/P.O. for    

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 

NAME   

ADDRESS   

Send So: Classified Advertisement Manager 

EVERYDAY ELECTRONICS 
Classified Advertisements Dept., Room 2337, 
King's Reach Tower, Stamford Street, London SE1 
Telephone 191.2111 5912 

Company registered in England. Registered No. 53626 Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 
P Per word, minimum 12 words. Box No. OOP e.tra. 
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Miscellaneous 
PRE-PACKED. Screws, nuts, washers, solder 
tags, studding.  Send  for  price list. Al 
SALES (EE), PO Box 402, London SW6 6LU. 

OSCILLOSCOPE  repair  and  calibration. 
Quick service, competitive rates. W. I. R. 
Electronics, 01-367 6816. 

BALLARD'S OF TUNBRIDGE WELLS have 
moved to 54 Grosvenor Road. No lists. SAE. 
All enquiries phone T/ Wells 31803. 

LEARN WITHOUT 
SOLDER 
Build electronic 
circuits without solder 
on a Roden S-Dec 
This has built-in 
contacts and holes into 
which you plug your components 
Suitable for all ages Can be used 
time after time Ideal gift for 
students or experimenters. 
Full instructions and 2 circuit 
diagrams with each S-Dec 
Send Cheque or P 0 to - 
Rodeo Preitocts. Deo I  £11, IO0 W C  st‘ 
High March. Daventry. 
Northants 9141140E •  plus .40p p Ito eacn 

STORAGE CABINET 
Sturdy metal cabinet. Sae approx tr  fr corn-
taming 25 individual clear plastic drawers, aPPro 41  
2"  51". Ideal for small capacitors, resistors, terminals 
etc. Only £11 SR inclusive post A package. Send P/O: 
cash, cheque to J. R•mplin, 14 Litton, Stonydolph. 
Tamworth, Staffs 1977 4J111. 

ENAMELLED COPPER WIRE. 10 swg to 
45 swg.  S.A.E. for quotation by return, 
cheapest prices. 102 Parrswood Road, Man-
chester 20. 

CENTURION  BURGLAR  ALARM  equip-
ment, send SAE for free list or a cheque/ 
PO for Ell 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. 

EVERYDAY ELECTRONICS P.C.B's 
Drilled I Sm m Glas•flbre Fry's Roller Tinned 

JULY 81  Corromehon lock £1 94 
JULY 81  Xenon strobe lamp £2 75 
AUG 81  Wheel of fortune set of two £3 89 
SEP 81  Model train control £1 58 

CMOS die £1 -13 
NOV 81  Electronic ignition £1 -98 
For full list and current pcb's send SAE. Pcb's also 
produced to customers own masters. Trade enquiries 
welcomed. Writefor ouote. 
CWO Please. Postage. Add 35p postage and packing 
to complete order. Europe 70p. 

PROTO DESIGN, 14 DO WNHAM RD., RAMSDEN 
HEATH.  BILLERICAY.  ESSEX.  CM11  1PU 

Telcphone 0268410722 

DIGITAL W ATCH BATTERY 
REPLACEMENT KIT 

These  watches  all  require 
battery (power cell) replace-
ment  at  regular  intervals. 
This kit provides the means. 
We  supply  eyeglass,  non-
magnetic  tweezers,  watch 
screwdriver, case knife and 
screwback case opener. Also 
one doz assort  push-pieces. 
full instructions and battery 
identification chart. We then 
supply replacement batteries 
—you fit them. Begin now. 
Send  £9  for  complete  kit 
and get into a fast growing 
business. Prompt despatch. 

BOLSTER INSTRUMENT CO. (EE33) 
I I Percy Avenue, Ashford, Middx., TW IS 2PB 

DIGITAL WATCH BATTERIES any type 
£1-20 each. Send SAE or 15p with number 
or old battery to DISCLEC Y, 511 Fulbridge 
Road, Werrington, Peterborough. 

CORDLESS TELEPHONES, make your own 
inexpensive units. Send £3.00 for simple 
easy to follow plans to J. F. ASHLEY, Bir-
ley Grange, Cottage Farm, Saslow Road, 
Cutthorpe, Derbyshire. 

THE SCIENTIFIC WIRE 
COMPANY 

PO Boa 34. London 1.4. 91 531 15118. 

ENAMELLED COPPER WIRE 

SWG  1 lb  8 or  4 or  2 or 
8 to 29  276  1 SO  080  060 
30 to 34  3 20  1 80  0 90  0 70 
35 to 39  3 40  2 00  1 10  0 80 
40 to 43  4 75  2 60  2 00  I 42 
44 to 47  500  340  239  200 
48 to 42  15 96  958  63.9  360 

SILVER PLATED COPPER WIRE 
14 to 30  6 50  3 75  2.20  1 40 

TINNED COPPER WIRE 
14 to 30  3 85  2 36  I 34  0 15C 

Prices incl. P  P vat. Orders under £2 add 20p. SAE 
to, List of CopperiResIstance wire. Dealer enquiries 
welcome. 

Registered Office 22 Coningsby Gardens. 

Educational 
COURSES —RADIO AMATEURS EXAMINA-
TION. City and Guilds. Pass this important 
examination and obtain your licence, with 
an RRC Home Study Course. For details of 
this and other courses (GCE, professional 
examinations, etc)  write  or phone—The 
Rapid Results College Dept JR1, Tuition 
House, London SWI9 4DS. Tel: 01-947 7272 
(9 a.m.-5 p.m.) or use our 24hr Recordacall 
Service: 01-946 1102 quoting Dept JAI. 
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MIGHTY 
NINETY 
PACKS 

S U PE R V AL UE P A C K S A LL A T 90p each 

B U Y SI X P A C K S A N D G E T A SE VE N T H 

FREE 

Please add 15p per pack postage 

Please allo w 7 days delivery. 

MN1. 300  watt Resis'ors 
preformed for PCB Mtg. 

MN2. 200 ; & 1-wett Resis-
tors 

M141 100 1 & 2-watt Resis-
tors 

MN( 50 Wirewound Resis-
tors. 

M145.100 metal oxide Resis-
tors. 1%, 2% and 5%. 

M M.  12  asstd  potentio-
meters 

MN7. 25 asstd skeleton pre-
set Resistors. 

MN& 50 asstd Electrolytic 
Capacitors. 

M M.  100  asstd  Ceramic 
Capacitors Plte, disc, tub 
and monolythic etc. 

•  100 mixed capacitors, 
Polyester.  Polystyrene, 
Metallised, Radial and Axial 
types. 

MN11. 20 asstd Silver Mica 
Capacitors. 

MN12.  8 Tantalum  Bead 
Capacitors (useful values). 

MNI3. 20 asstd Transistors. 
BC, 2N Series + Power etc. 

M N14. 40 IN4148 Diodes. 

MN111. 20 mon. wire-ended 
Neons. 

MN17. 2 12-volt Relays. Ex 
nearly new equip 

▪  3 Encapsulated Reed 
Relays  9-12v  coil.  d-pole 
and t-pole. 

PANIC 2 24-volt Relays. Ex 
nearly new equip. 

MN211. 1 240-110 to 12-volt. 
100ma Transformer. 

MN21. 1 240-110 to 24-volt 
10Orna Transformer. 

MN22.  2" Led's with clips. 
4 red. 2 yellow, 2 green. 

MN23. 300  asstd  screws, 
nuts, washers, sell-tappers 
etc. 

MI424.  100  asstd  small 
springs 

MN25. 50 asstd pop rivets. 

RINI& 50 asstd insulated 
crimps. 

MN27. 200 items. grommets. 
spacers,  cable  markers, 
plastic screws, sleeving, tie 
wraps etc. 

MN211. 20 asstd fuses. I:" 
20min etc. 

M1429.  75mts  equipment, 
wire.  asstd  colours  and 
siieS 

MN34. 3 • 2m length. 3 core. 
mains cable. 

M N31.  12  asstd  trimmer 
capacitors,  compression 
film. Air-spaced etc. 

M1432. 15 30pF Beehive trim-
mers. 

M N13. 20 coil formers, cera-
mic. plastic, reed relay etc. 

M134. 25 min glass reed 
switch. 

MN35. 10 asstd switches, 
toggle, slide, micro etc. 

MN3II. 10 sub-min SP C 0 
slide switch. 

MN37. 10 asstd audio con-
nectors. Din phono etc. 

MISS. 1 PCB with triac con-
trol IC data inc. 

NN W.  1 oscillator  PCB 
loads  of components (no 
data) 

MN40. 50 Polystyrene capa-
citors. 

M N41. 12 BC549C (plastic 
BC109C) transistors. 

MN42.10 BC107 Transistors. 

M N43.10 BC108 Transistors 

MN44, 10 Screwflx S.P.C.o. 
min, slide switches. 

M N45.  35  asstd  diodes 
Zener, reef, signal, switch-
ing. 

MN411.  15  asstd  Zener 
diodes. 

M N47. 3 • 68 mfd 16v tanta-
lum bead capacitors. 

NN W. 200 items 48A asstd 
length  screws,  nuts  & 
washers. 

MN411. 200 items 68A asstd 
length  screws  nuts  & 
washers. 

MN50. 3 pieces of veroboard 
useful sizes, min total 35 sq 
inch. 

MI451. 10 • 0 2" red LED. 

M N52, 10  0 125" red LED. 

M N53. 20  • 0 1 mfd 25v 
ceramic disc caps. 

MI454. 20  • 0 01 mfd 25v 
ceramic disc caps. 

M NSS. 10 watt audio amp 
board with circuit. 

MN54. 10 14 pin low profile 
IC ski OIL. 

M1157, 10 16 pin low profile 
IC skit OIL. 

MISS. 2 • CA723 Voltage 
Regulator. 

M NSII. 1 • LM380 2 watt 
audio amp IC + 555 timer IC. 

MNI10. 10 asstd TTL IC's. 

M1461. 3 • TIP 32 Transis-
tor. 

M4462. 3  TIP 31 Transistor. 

MI463. 50 mixed polyester 
caps C280. Seirnens etc. 

MN64. 5 Press to make mmn 
switches. 

MN'S. 3 I3F245 PETS. 

MP1114.  Bank  of  11  push 
switches  4 interlocked,  4 
latch, 3 momentary. 

Mehl& 200 asstd veropins, 
turret tags, PCB pins etc. 

M1469. 4 min push to break 
switch. 

MN70. PCB with 3  250v 
AC 4 amp push S W with 
attractive  chrome  plastic 
knobs  1  1313241,  1 • 
BC300. 2  BC237,  1 • 
BC204. 4 • 1N4002, 2 - 
CMOS  4025.  200mm  fuse 
holder + 22 resistors, capa-
citors, diodes etc. 

CHORDGATE 
LIMITED 
75 FA RI N G D O N R O A D 

S WI N D O N, WIL T S. Tel. (0793) 33877 

Retail shop at above address 

MAINS INTERCOM 

tr•-• 

NO 
BATTERIES 
NO WIRES 

O NLY 

£29.95 
PER PAIR 
VAT £4• 50 
P & P £1 95 

Ihc modern may of Instant 2-way co m munications. 
Just plug into power socket. Ready to use. Crystal 
clear co m munications fro m roo m to roo m. Range 
k- mile on the sa me mains phase. On ,oIT switch. 
Volu me control, with 'buzzer' call and light indicator. 
Useful as inter-o ffice intercom, between office and 
warehouse, in surgery and in ho mes. Also available 
M. modcl 

NE W A MERICAN TYPE CRA DLE 

TELEPHONE AMPLIFIER 

VAT £2 85 
P & P Cl 65 

Latest  transistorised  telephone  A mplifier,  with 
detached plug-in speaker. Placing the receiver on to 
the cradle activates a switch for im mediate two-way 
conversation  without holding  the handset.  Many 
people can listen at a time. Increase efficiency in 
office,  shop.  workshop,  Perfect  for "conference" 
calls: leaves the user's hands free to make notes. 
consult tiles. No long waiting, saves time with long-
distance calls. OruotT switch, volu me control. Con-
versation recording, model at £20 95  VAT £3•15. 
P&P £1 65. 

DOOR ENTRY SYSTEM 
No house  business  surgery should be without a 
D O OR ENTRY SYSTE M in this day and age. The 
modern way to answer the door in safety to un-
wanted callers. Talk to the caller and ad mit him 
only if satisfied by pressing a re mote control button 
which will open the door electronically. A boon for 
the invalid, the aged, and busy housewife. Supplied 
co mplete  d.i.y,  kit  with one  internal Telephone. 
outside Speaker panel. electric door lock release (for 
Yale type surface latch lock): mains power unit. 
cable (4  pairs) 50ft  and  wiring  diagra m.  Price 
£59 95  • VAT £9 00  • P&P £2-58. Kit with two 
Phones £69 -95  • VAT £10 -50 m P&P £2 -81. 

PLEASE ALL O W 8-12 D A YS FOR D ELIVE RY 
i0-day price refund guarantee on all items 

Access and Barclaycard welcome. 

N EST  LO N DON  DIRECT  SUPPLIES  (EE O 
2' _169 KENSINGT ON HI G H STREET. 2I 

LON DON. W S  Tel: 01-937 5548 

PLEASE 

MENTION 

EVERYDAY 

ELECTRONICS 

WHEN REPLYING 

TO 

ADVERTISEMENTS 

BAKER  £69 
50 WATT Cu"- 
AMPLIFIER 

.. 
J j  j 

Superior quality ideal for 1-1..II.f PA syden... Discoss an 
Groups. Two input. with Mixer Volume Controls, Master Base, 
Treble and Gain Control.. 50 watts RMS. Three loudspeaker 
outlets 4, 8, 16 ohm. 
AC 240%' (120V available>. Blue wording on bl uk cabinet. 

BAKER ISO Watt AMPLIFIER 4 Inputs  £89 
DRILL SPEED CONTROLLER LIGHT DIMMER KIT. 
Eay to build kit. Controls up to 480 watts AC mains. Printed 
Circuit. 13 
DELUXE MODEL Ready Built. 800 watts. £5 

STEREO PRE-AMP KIT. All parts to build thie pre-amp. 
3 Inputs for high, medium or low gain per channel, with 
volume control and P.C. Board. C4'.11 be ganged to make 
multi-way eteren mixer. SE • 96 

SOUND TO LIGHT CONTROL KIT MK II 
Complete kit of parts, printed circuit. Mains transformer. 
3 channels. lip to 1.000 watts each. Will operate front 20OMV 
to 100 watts signal source. Suitable be home HI-Fl  116 
and all Die . Amplifiers. Cabinet extra £4.50.  Post 95p 
200 Watt Rear Reflecting White Light Bulbe. Ideal for Disco 
Lights. Edleon Screw 75p each or 6 for £4 or 12 for £7 • 50. 

MAINS TRANSFORMERS Primary 240V A.C.  POST 
250-0.250V 70mA. 6 -5V. 2A  14•110  St 
250-0.250V 80mA, 6-9V 3.5A. 6-3V Al  55 -00  12 
350-0-350V 250mA. 6 -3V flAnip C.T   015.00  12 
300-0-300V 120mA. 2 .. 6-3V 2A CT.; 5V 2A  1111- 00  12 
220%' 45mA. 11.3V 2A  12• 50  tl 
GENERAL PURPOSE LO W VOLTAGE 
Tapped outputs available 
2 amp 3, 4, 6, 6, 8,9, 10, 12, 15, 18,25 and 30V. . U 00  £2 
I snip 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48. 60  SG 00  02 
2 amp 6, 8, 10,12, 16, 18,20, 24,30.36.40, 48,60 610 50  £2 
3 amp 6, 8, 10.12.16, 18,20.24, 30.36, 40, 48.60 112 50  12 
6 amp 6, 8, 10, 12, 16, 18, 20, 24. 30. 36. 40, 48,60 aro° 12 
5-8-10-16V 1it ...12-50  80p  15-0-15V 2.   11 
13% 1a  66-00 £1  I7-0-17V 2a  14 10  £2 
6-0-6%' 14•  13 60  11  I8V 6. Twice  1111 00  £2 
9V 250ma  11 -30  80p  20V la  13 00  il 
9V 3.  a 50  01  20-0-'20V la  23-50  £1 
9-0.9V flOma  51 • 60  80p  90-40-60V la  -14•00  f.2 
10-0-10V 2a  63 00  £1  25-0-25V 2a  54 •50  El 
10-30-40V '2a  13-50  II  28V la Twice  ..116 00  12 
12V 10m.  K • 50  809  30V lfa   *3 -50  El 
I2V 760ma   131 , 00  80p  30V 6. and 
12V 3.  13.60  11  17-0-17V 2a ...IC 60  £2 
12-0-12Y 2.  13-60  11  35V 2s  64 00  11 
TORODIAL 30.0-30V 4 Anip+20.0-20V I, Amp 810 00  12 
CHARGER TRANSFORMERS-RECTIFIERS 
6-12V 3.   14•00  12  6-12V 2.  11 00  80p 
6.12V 4.    65 -50  12  6-I2V 4.  U•00  80p 

R.C.S. LOUDSPEAKER BARGAINS 
3 ohm. 6 x 415., 515., 7 . 4in /1 50. 8 • 5in. 13 00. 
611n. 13.00. Sin, 43•50. 10in, 14 00. 12in. MI 00. 
8 ohm. 2115. 11 60, On. 11 50, 615, 11 50. nin. 13 •50. 
16 ohm. 6 x 41n. 11 50.515. 61 50. Sin. 1113•50. 10 x 61n. 13 • N. 
25 ohm. 311n. 35 ohm. 31n. 11 50. 

R.C.S. LO W VOLTAGE STABIL/5ED 
PO WER PACK KITS 90-100 inA  Post 75p  L2.95 
All parts and instruction., with Zener diode printed circuit, 
rectifiers end double wound maim, traneformer input 200-240 
ac. Output voltages available 6 or 7.5 or 9 or 12V tic. Up to 
1000,5. State voltage. 

PP BATTERY ELIKIBATOR. BRITISH MADE  £ts0 
Main. power pack 9 volt 400 Ina  Post 75p 
stabilised, with overload cutout. Plastic case sloe 3 x 31 x 21. 
Suitable Railio/Caasettes. DELUXE Switched Model 3.6-71-9V 
400ma. 17 -60. 

THE - INSTANT" BULK TAPE ERASER 
Suitable for m utt,.a and all sixes of tape reels,  * 
A.C. mai m '200/240V.  £50.50  Post 
Leaflet fil.A.F..  95p 

HEAD DEMAGNETISER PROBE 16•00. 

A.C. ELECTRIC MOTORS POST 75p. 
2 Pole. 240V, 2 Amp. Spindle-
1.43  x 0 -21215. CI -75. 2 Pole.  ". 
240V, 15 Amp Doubt  spindle-  e 
1-75 x 0- Iflin. Each IL 2 Pole.  • 
120V. -5 Amp Spindle -0-75  . 
0215, Two in series - 240V. 501, 
each. Brush Motor. Prom a Food  • 
Mixer 240V, -3 Amp High Speed 
and  Powerful  Spindle -0.5  •  • 
0-2515. £2 -96. BILE. Motor £4 
Garrard Motor 15. 

ALUMINIUM CHAS M 11 cw.g. 11.1411144. 4 Mos, 1100164 
w p m: 6 x 4 x 21in. II -44; 8 x 6 x 211n. SI -80; 10 x 7 x 211n. 
12-30; 14 a 9 x 2jiti. 03-00; 16 x 6 x 21In. £2 -90; 12 x 30 211n. 
£1 -80; 12 x 8 x 211n. £2 -60; 16 x 10 a 21in. 12-20, 
AL! ANGLE BRACKET 6 a 1 a 1hs. 25p. 
ALUMINIUM PANELS 15 1.w.g. 12 0121n. 11 -50; 14 x 9In. 
II 44; 8 x 415. 43p; 12 x 810.11.10; 10 x 71n. 96p: 8 0 61n. 72o: 
14 x 3in. 72p; 12 x 51n. 72p; 16 x 10in. LI- 68; 16 x 61n. 11.10. 
ALUMINIUM BOXES, MANY SIZES IN STOCK. 
4 x 21 x 21n. 11.00; 3 x 2 x lin. 80p; 6 x 4 a 2in. /11•60; 8060 
31.12-50; 12 x 5 x 31n12-75: 80403ingl- 80; 1007031n13. 

HIGH VOLTAGE ELECTROLYTIC*, 32+3213605'   
8/800V ...11 •110  60/500V  ... 11 •110  32+32/500V...11 t 
15/450V ....1165  220/450V   95p  9'2 +32 +321352V 75p 
32/590V  75p  94.16/450V  ...765  16+32+321500 v IS 

DE LUXE BSR HI-Fl AUTOCH  GER 
Stereo Ceramic Cartridge 
Plays  121n 10in., or 71n. 
reconle Auto or Manual. A high  L20 
quality unit 240V AC.  Post on 
Rice 131 x 1111n.  All 
Above motor board 311n.  Decks 
Below motor board '2115.  12. 

RSR Single Player r2o7 cueing dein,.  Lis post £2 
ceramic cartridge. 

Garrard Single Player 730 SP metal turntable.,,, r, 
cueing device. Snake arm. Magnetic cartridge.16 Al•aw poet £2 

BRE C172 Slim arm. Metal Turntable. 
Ceramic Head, Cueing Device. Auto Stop.  LI2 po.t. £2 

118/1 Auto Changer. Ills. Turntable. Budget  
price. Stereo ceramic, reliable unit, 3-speed.  Is 10 .au poat. £2 

ISK RA Disco Deck 3-speed .ter m 240V.  101 each, pet £2 

Baker Die m Amplifier, 4 inputs, 160 watt.  us 
Radio Component Specialists 

337, WHITEHORSE ROAD, CROYDON, 
S U R RE Y, U. K. T EL: 01-684 1665 

Post 65p Mini mu m. Callers Welco me. Closed Wed. 
Same day d•spatch. Access-Barclay-Visa. Lists 28p 

- 

Pubilelied •pProstruately the CA M Friday of each month by 1PC Magarines Ltd.. Kings Reach Tower, Stamford St., London SKI 9LS. Print d in laigland by Index Printers, Duurtable, Beds. Sole Amu, 
for Australis and New Zealand -cordon and Gotch tA/Sial Ltd. South Africa -Central News Agency Ltd. Subscriptions: Island £9.00, Over.. 110.00 per annum payable to 1PC Service., Oakfteld House. Perry 
mount Road. Hay-wards Heath, SUMOa, Everyday Electronics is sold subject to the biacwine conditione names that it shall not, without the w tten consent 01 the Publishers first given, be lent, resold, hired ee 
or otherwi. & wooed of by way of Trade at more than the recommended selling price shown on cover, and that it shalt not be lent. resold. or lured out or otherwime ,lispoge.1 of in a mutilated condition or Is 
any unauthorised cover by way of Trade, or aMse.1 to or as part of any publication or advertising.]  - or pictorial matter whatsoever 



6 piano type keys 

s,to 
ps ot B.K. ELECTRONICS t6434'°Lito 
k\evosl  A SOUND CHOICE  srflirs*r. 

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS 
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY 

STEREO CASSETTE TAPE DECK MODULE 
Comprising of a top panel and tape mechan 
ism coupled to a record/play back printed 
board assembly. Supplied as one complete 
unit for horizontal installation 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 
lett and right hand channels. Output Im-
pedance: 10K. Signal to noise ratio: 45d8 
Wow and flutter 0 1°. Power Supply re-
quirements: 18V DC at 300mA. Connections: 
The left and right hand stereo inputs and 
outputs are via individual scrt.aned leads, all 
terminated with phono plugs (phono sockets 
provided). Dimensions: Top panel 5tin x 
11 1/4 in. Clearance required under top panel 
21/4 in. Supplied complete with circuit dia-
gram and connecting diagram. Attractive 
black and silver finish. 
Price £26.70 + £2.50 postage and packing. 
Supplementary parts for 18V DC. power 
supply (transformer. bridge rectifier and 
smoothing capacitor) £3. 

NEW RANGE QUAUTY POWER LOUD-
SPEAKERS (15", 12" and 8"). These 
loudspeakers are ideal for both hi-fi and 
disco applications. Both the 12" 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 aluminium 
(ground finish) fixing escutcheons. 
Specification and Price: - 

15" 100 watt R.M.S. Impedance Bohm 
59 oz. magnet. 2 aluminium voice coil. 
Resonant Frequency 20Hz. Frequency 
Response to 2.5KHz. Sensitivity 97dB. 
Price £32 each. £2.50 Packing and Car-
riage each. 

12" 100 watt R.M.S. Impedance 8 ohm, 50 or magnet. 2 
Resonant Frequency 25Hz. Frequency Response to 4KHz 
£23.70 each. £2.50 Packing and Carriage each. 

8' ' 50 watt R. M.S. Impedance 8 ohm, 20 or magnet 1 aluminium voice coil 
Resonant Frequency 40Hz. Frequency Response to 6KHz Sensitivity 92dB Also 
available with black cone and black protective grill. Price £8.90 each. f 1.25 Pack 
ing and Carriage each 

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. 

Type 'A' 

Typo 'D' 

' 

Type 

Type 'C' 

aluminium voice coil 
Sensitivity 95dB Price 

Type 'A' 3in round with removable 
wire mesh. Ideal for bookshelf hi-fi 
speakers. Price (Type 'Al £3.45 
each. 
Type 'B' 31/2 in super horn. For gen-
eral purpose speakers disco and PA 
systems, etc. Price £4.35 each. 
Type 'C' 2in x 5in wide dispersion 
horn. For hi-fi systems and quality 
disco etc. Price £5.45 each. 
Type '13 2in x 6in wide dispersion 
horn. Frequency response ex-
tending down to mid-range (2000 
c/s) suitable for hi-fi systems and 
quality disco. Price £6.90 each. 
Post and Packing, all types, 15p each 
(or SAE for Piezo leaflets). 

Mem Level Control/Loudspeaker Terminals. Corn 
&nes two spring loaded loudspeaker terminals. 
wire wouna potentiometer and resister network 
All mounted on a smart brushed aluminium plate 
Fits neatly through a 3  3 cut out on rear of 
speaker cabinet Price E2.99 • 20o postage and 
Packing 

STEREO MIXER -GRAPHIC EQUALISER 

SPECIFICATION 

5 Channel stereo disco mixer with 
built in 7 band graphic equaliser. 
L.E.D. Vu Display. Monitored 
output. Fader mix and equaliser 
defeat button. Microphone talk 
over switch. Supplied complete 
and ready built. Ideal for incor-
porating Into high quality disco 
public address consoles etc. or 
may be used free standing for 
hl-fi. (Inputs for dual turntables). 

5 Inputs:-
Microphone  High 50K, Low 680ohm 
Phono X2  50Kohm 
Tape/Tuner X2  50Kohm 
Frequency Response :-

10HZ-20K HZ 
Phono X2  10HZ-20K HZ 
Tape/Tuner X2  10HZ-80K HZ 
Input Sensitivity 

High 3mV, Low 0 3mV 
Phono X2  Mug. 3mV, Cry. 150mV 
TapelTuner X2  150mV 
Output Impedance :--470 ohm 
Talk Over :-Decrease 14db of the programme level 
Headphone Output  25W at 8 ohms 
Equaliser Control Fraquencies:-60HZ, 150HZ, 400HZ, 1K HZ. 2 5K HZ. 

ISK HZ, 15K HZ. 
Control Range  db Boost or Cut. 
Power :-220-240y AC 
Dimensions :-36O • 200  120mm 
Price :-1.85 00 + £2 50 P & P. 

dt PO WER AMPLIFIER MODULES 

100 and 150 WATTS R.M.S. 
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 LED. Vu meter available as an optional 
extra. 
SPECIFICATION: 
Max. output power 100 watts R.M.S. (OMP 100) 

150 watts R.M.S. (OMP 150) 
Loads: (Open and short circuit proof) 4-16 ohms 
Frequency Response: 20Hz-25KHz ± 3dB 
Sensitivity: for 100 watts 500mV at 10K 

150 watts 500mV at 10K 
T.H.D.  00•1% 
Size: 380  115  80mm 
Prices: OMP 100  £2151 P  P 62'00 

OMP 250  831•111 P  P 62 '00 
V.u. Meter  Ea •811 

Matching 3-way loudspeakers 
and crossover 

Build a quality 60 watt R.M S. system 

*10" Woofer 

*3" Tweeter 

*5 Mid Range 

*3-way crossover 

Fitted with attractive Last aluminium fining es 
Lutcheons and Ines', protective grills which are 
removable enabling a.unique choice of cabinet 
styling Can be mounted directly on to baffle 
with or without conventional speaker fabrics 
All three units have alumirnum centre domes 
and rolled foam surround  Crossover corn 
bmes spring loaded loudspeaker terminals and 
recessed mounting panel 
Price £19.95 per kit - f 2 50 postage and pack 
!rig Available separately, prices on request 

12" 80 watt R. M.S. loudspeaker. 
A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2  aluminium 
voice coil. Rolled surround. Resonant Ire-
quency  25Hz.  Frequency  response  to 
13KHz. Sensitivity 95dB. Impedance Bohm. 
Attractive  blue cone with  aluminium 
centre dome. 
Price f 16.49 ea - f2.50 P&P. 

B.K. ELECTRONICS DEPT E.E. 

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY 
* 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. 

VISA 
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For personal service visit one of our stores. 
Our new store at Hammersmith is conveniently situated near the end 

of the M4 and the North and South Circular Roads. 
There is excellent street parking on meters a few steps away and 
Hammersmith Underground Station is nearby. Call in and see us soon. 

•  • • • 
• in our • 
• CATALOGUE • 
320 big pages packed with • 

•  data and pictures of Aft 
•  over 5.500 items 2 1. 

. • A, 
ak 

W  • IP 
Over 100.000 copies sold already! 
Don't miss out on your copy. 
On sale now in all branches 
WH Smith  price El. 

In case of difficulty check the coupon below 
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Easy to build, 
send for our new 

book giving full construction 
details, order as XH55K 
price £2.50 inclusive. 
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mown ELECTRONIC SUPPLIES LTD. 
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* Same day service on in-stock lines 

o Very large percentage of our stock lines in stock 
*All prices include VAT 

o Large range of all the most useful components 

* First class reply paid envelope with every order 

o Quality components—no rejects—no re-marks 

4: Competitive prices 

* Your money is safe with a reputable company 

On price. service, stock, quality and security it makes 
sense now more than ever to make mapun your 
first choice for components every timel 
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• Post this coupon now. 
• Please send me a copy of your 320 page catalogue I enclose£1 25 

incl 25p p&p) If I am not completely satisfied I may return the 
catalogue to you and have my money refunded If you live outside the 

• U K send El 68 or 12 International Reply Coupons 

Name   

Address_. 
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) 1All  il to:  P.O. Box , Rayleigh, Essex SS6 8LR. Tel: Southend (0702) 554155  Sales: (0702) 552911 


