
Easy to build projects for everyone 
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MUSICAL PITCH PIPE* FM EL CAR LAP COUNTER 

I MUST GET THIS 
FINISHED BEFORE 
THE TIDE COMES IN 

BRAKE LIGHT RELAY* REP EX TESTER 

Australia $1 35  New Zealand $1 60  Malaysia 64 95  IR £.1 06 (inc. V A T.) 



pooric, type key, 

ofc:45?‘ B.K. ELECTRONICS th44'3'iokti, 
kNnoc"'  A SOUND CHOICE 

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS 
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY 

STEREO CASSETTE TAPE DECK M ODULE. 
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 elect Automatic 
record  level  control  Main  inputs  plus 
secondary inputs for stereo microphones 
Input Sensitivity.  100 mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both 
left and right hand channels  Output Im-
pedance: 10K Signal to noise ratio  • 45dB 
Wow and flutter: 0.1*v Power Supply re-
quire ments: 18V DC at 300mA. Connections. 
The left and right hand stereo inputs and 
outputs are via individual scrLaned leads, all 
terminated with phono plugs Iphono sockets 
provided) Di mensions: Top panel 51/2 in x 
11 V4in 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 I8V DC  power 
supply (transformer, bridge rectifier and 
smoothing capacitor) £3. 

NE W RANGE QUALITY PO WER LOUD-
SPEAKERS 115", 12" and VI. 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 
lground 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. 12 50 Packing and Car-
riage each 

12 - 100 watt R. M.S. Impedance 8 ohm. 50 oz. magnet 2 
Resonant Frequency 25Hz. Frequency Response to 4KHz 
£23.70 each. 12 50 Packing and Carriage each 

8" 50 watt R. M.S. Impedance 8 ohm. 20 oz magnet. 11" alu minium 
voice coil, Resonant Frequency 40Hz, Frequency Response to 6KHz, 

Sensitivity 92dB. Also available with black cone fitted with black metal 
protective grill. Price: W hite cone £8 .90 each. Black cone/grill 
£9-50 each. P. & P. £1.25. 

PIEZO ELECTRIC TWEETERS  M OTOROLA 
Join the Piezo revolution The low dyna mic mass (no voice coil) of a 
Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary dyna mic tweeters As a crossover is not 
required these units can be added to existing speaker syste ms of up 
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
SUPPLIED WITH EACH T WEETER. 

TYPE 'E' 
TYPE 'F' 

4 
aluminium voice coil 
Sensitivity 95dB Price 

TYPE 'A' (KSN1036A) 3" round with protec-
tive wire mesh, ideal for bookshelf and medium 
sized Hi•Fi speakers. Price £3 45 each. 

TYPE .13' (KSP41005A) 3)" super horn. For 
general purpose speakers  disco and P.A. 
systems, etc. Price £4 35 each. 

TYPE 'C' (KSN6016A) 2" • 5" wide dispersion 
horn. For HI-Fl systems and quality discos, 
etc. Price £5 45 each. 

TYPE '13'((SN1025A) 2" • fr wide dispersion 
horn.  Upper  frequency  response  retained 
extending down to mid range (2,000 c/a). 
Suitable for Hi-Fl systems and quality discos. 
Price EG Se each. 

TYPE .E. (KSN1038A) 3f" norn tweeter with 
attractive silver finish trim. Suitable for Hi-F, 
monitor systems, etc. Price £4 3$ each. 

TYPE 'F. (KSN1057A) Cased version of type 
'fl. Free standing satellite tweeter. Perfect 
add on tweeter for conventional loudspeaker 
systems. Price Ele 75 each. 

U.K. post free (or SAE for Piezo leaflets). 

1 K- WATT SLIDE DI M MER 
* Controls loads up to 1K W. 
* Compact Size 44" • 1,}" 
* Easy snap in fixing through panel/cabinet cut out. 

* Insulated plastic case. 
* Full wave control using 8 amp triac. 
* Conforms to BS800. 
* Suitable for both resistance and inductive loads. 

Innu merable applications in industry, the home, 
and disco's theatres, etc. 

Price £11 70 each + 50p P&P. (Any quantity.) 

M N  MONO  DISCO  MIXER— 
completely  built  and  tested 
employing modern I.C. circuitry. 
Can be mounted vertical or hori-

zontal into cabinet, console, etc. 
Two turntable inputs (ceramic) plus aux. (tape) 
and mix, inputs. Headphone monitor socket. Compatible with OMP100 Power Amp. (500mV 0/P I. 
Controls: Microphone talk over switch with separate volume, treble and bass. 

Three main fader (level) controls with master volume, treble and bass. 
Monitor selector switch with monitor level control. Mains On/Oft switch. 

Smart black finish. Size: 535 • 110 x 60mm. Power requirements: 240V A.C. 
Price: En fif + £2 25 P & P. 

12" SO web R. M.S. loudspeaker 
A superb general purpose twin cone loud 
speaker  50 oz  magnet  2  aluminium 
voice coil Rolled surround Resonant fre 
quency  25Hz.  Frequency  response  to 
13KHz. Sensitivity 95dB. Impedance Bohm 
Attractive  blue  cone  with  alu miniu m 
centre dome. 

Price £17 118 ea + £2 50 PiS P. 

B.S.R. P232 TURNTABLE 

P232 Turntable  * 'S shaped tone arm 

* Belt driven  * Aluminium platter 

* Cueing lever * 240volt AC operation (50H7) 

* Cut-out template supplied 

* Used as standard by Hi-Fi and Disco 
manufacturers 

* Fitted with either a magnetic or ceramic 
cartridge, please state cartridge required 

Price £2 541 + £2 50 P C P. 

dt PO WER AMPLIFIER MODULES 

100 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 LE D. Vu meter available as an optional 
extra. 
SPECIFICATION: 
Max. output power 100 watts R.M.S. (OMP 100) 

Loads: (Open and short circuit proof) 4-16 ohms 
Frequency Response: 20Hz-25KHz  3413 
Sensitivity: for 100 watts 500mV at 101( 

T.H.D.  00 1% 
Size: MO • 115 • 80mm 
Prices: OMP 100  £21 M  P& PE200 

V.u. Meter Le • 58 

MULLARD 40 W ATT R. M.S. 8 oh m 
SPEAKER  SYSTE M.  Designed  by 
Mullards  specialist team  in  Belgium. 
Comorising of a Mullard 8" woofer with 
foam  surround,  a Mullard  3"  dome 
tweeter and a cleverly designed B.K. 
Electronics crossover combining spring 
loaded loudspeaker terminals and re-
cessed mounting penal. Supplied com-
plete  with  installation  and  cabinet 
details. 

Price £13 .90 + £1.50 P & P per kit. 

B.K. ELECTRONICS DEPT "  

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. 

vm, 
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(PC Magazines Limited IOU. 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 
MODEL CAR LAP COUNTER & JUDGE by A. P. Donleavy  442 
Digital counter for two lane race track with win indicator 

ELECTRONIC PITCH PIPE by I. Hickman  448 
Compact tuning aid for the musician 

PUBLIC ADDRESS SYSTEM by E. A. Rule  456 
Part 3: Power amplifier assembly and wiring 

TWO- WAY INTERCOM by E. M. Terrell  464 
A simple solderless system for the beginner—as seen on TV 

BRAKE LIGHT RELAY by T. R. de Vaux-Balbirnie  470 
Safety feature for caravan or trailer brake lights 

COMPARATOR VOLTMETER by N. P. Naughton  481 
Robust testmeter for the workshop 

REFLEX TESTER by D. J. Edwards  484 
Visual response referee 

SERIES 
TEACH-IN 82 by 0. N. Bishop 
Part 10: Oscillators 

A.C. MAINS EXPLAINED by A. Kenyon 
Part 1: Alternating currents and voltages 

FEATURES 

451 

474 

EDITORIAL  441 
Making Contact 

FOR YOUR ENTERTAINMENT by Barry Fox  447 
Cable Shock, Music for Pleasure 

COUNTER INTELLIGENCE by Paul Young  450 
A retailer comments 

SHOP TALK by Dave Barrington  455 
Product news and component buying 

RADIO W ORLD by Pat Hawker G3VA  467 
Museum Pieces, American A.M. 

EVERYDAY NE WS  468 
What's happening in the world of electronics 

SQUARE ONE  476 
Beginners Page: Tools 

NE W PRODUCTS  478 
Facts and photos of instruments, equipments and tools 

CIRCUIT EXCHANGE  488 
A forum for readers' ideas 

Our August issue will be published on Friday. 
July 16. See page 463 for details. Readers Services • Editorial and Advertisement Departments  441 
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DO YOU LONG TO HEAR 
YOUR DOORBELL RING? 
Our tau01 lin piy . 
yOu • pleasing three    
not• harmonically 
related 1On. IIMPW.C1 

(.0,  • mu*OC*00.41•01 
controlled buss of the 
sa me old ding done) 
at .10,01 04 • button 
This lin. based on • new 
intaigreted circu,. is 
eupplied complete *nth 
• pnreed circurt board. 

ancldfillol 
box end now. . Only 
95 bellow and push bonon 
oarn mon to mow ho uenold 

It may oleo b. writched by logic in eich 
opplicartions as car 4114rIne clocks. toys, 
PA w.p .m.. •IC The unit produce. • 
150m W output and draws lees than one tuA 
from •F93 benery when the tone use . 
Supplied complete Perth cum*, srid 
••••mbly instructans 
✓EAL PROJECT FOR REGISINEAS—Chey ES 

CHIM 
Clot '••••• 

REMOTE CONTROL 
Published  remote W . . 

•V•tiVnil tend to be pude 

complex  r.1.111 ng 
difficult to-get  components  and  • well. 

...peed lab to pel Mem to work It this het 
Put no.,  off melting VW , own wet ., ere 
Meehan the krts for you Using inhered. our 
KfTS range from amp** on off controllers to 

Coded transmitter receivers with 16 onoft 

outputs of dire* analogue D.P., . for ...t-
olling, • g TV or Flo•Fi system* Ths lots are 
ea w to build and sown to ow up—end they 
an. estrornely yeesetik. controlling enything 

horn garage doors to room lighting pa. by 
sckfir, the re:honed output Ofcalrta. • relays 
tnacs. etc  It you un design your own 
rest.* Y. stock  wide '5090 Of remota con. 
trot components et vew competitive Pri ue 
We have compiled • booklet on reende 

C0.11,01  containing  circuits.  hint,.  data 
sheets and details of our remote control Ma 

and component. So don t control yourverf — 
samo us Ns •sa • Wanweel aaldwiseed 

savidep• le. mar w ry TODAY, 

KITS & COMPONENTS 
HOME UGHT1NG KITS 

Thee* krts contain ell nocesun, components end full 

instructions • are desig,ed to replace • standard well 
notch and cootrot uo to XS. of lighting 

TEIft1.001(  Remote Convoi Dimmer  14 30 

W e  Trion."... for above  f 4.20 

TD3OOK  Touchdirrimer  f 700 

IDE A  *tension lit for 2 weS 
twitching for TD3OOK  1 200 

LDJOOK  Rotary Controlled Dim mer 1 350 

24 HOUR CLOCK/APPLIANCE 
TIMER KIT 

Swrtches any appliance up to 1 kW 
on and off at present boles once per 
day  Kit  contains  AV-5-1230 IC. 
05' LED display, mains supply, 
display  doyen,  swItches,  LEDs. 
theca. PCBs and full instructions 

CTIOOOK Basic Kit 
CTIOOOK wth white box 156131 x 71 mm) 
(Reedy Suitt)   

FIST SERVICE • TIP NA O. 1.11W lei PRICES 

TN 
No circuit is complete without a call to 

114 90 
117 40 
122.50 

ALL PRICES 
EXCLUDE VAT 

TEACH-IN '82 
EE lainiiab  113 50 
Parts 1-8  f7 50 
Pa-ts 7 12  14 90 
Special of*. for all las 

purchased together  (23.50 

Woodwork not included 

The above kits include all the com-

ponents specified in the T./1 In 

'62 oroiects parts 1 12 plus sockets 

for ICs spec dr.., 

(Shaped LedS) 

FORGET YOUR PEN 
RING 5 to 10 

ITS COMPONENT 
MAIL ORDER MADE EASY 
OUR NEW SALES NO. 

567-8910 
FIVE SIX SEVEN EIGHT NINE TEN 

(01 OUTSIDE LONDON) 
THE NUMBER YOU 
CAN'T FORGET 

LEDs 
3rnm Fit 5rnrn Round Red  09p Green  129 
Clips 3mm & 5rnrn  03p Yellow  12 P 

Red Green 

Rectangular (Gravestone}  16p 169 
Rectangular  5x2 5mrn 17p 20p 
Square  [ j5x5mm 17p 20p 
Triangular  ,I.5 nun 17p 20p 
Arrowhead  •.; 2 5x5rnm 17p 20p 

(Flashing Lads) 
5rnm diameter Red  39p Flesfung:Continuous 42p 

Add 5Sp poste ae el pecking .15% VAT to total 

Oversee. Customers. 
Add f 1 75 lE uropel. f4 50 (elsewhere) for p&p 
Send S A.E for further STOCK DETAILS 
Goods by f1911.sr. •obtect to worlateety 

OPEN gem to Stun legon to Ertl 

10ern to eons (Sad 

ELECTRONICS 
11 Boston Road 
London W7 3SJ 

EE 

eucti'*".•csire 1 01 

• wt. al 

to 

TEL  01-567 8910 ORDERS 
01-579 9794 ENQUIRIES 
01-579 2842 TECHNICAL (AFTER 3Pfoll 

•  • MOM, 
..Cu•••  -•• 

yellow  [Tr Colour Lads] 
15p 
10p 
20p 

5mrn round  30p 
5m,, Rectangular  31p 

DVM/ULTRA SENSITIVE 
THERMOMETER KIT 

This new design is based on the 
10.7126 (a lower power verston of 
the ICL7106 chip) and a 31/2  digit 
liqutd crystal diliplaY This kit wit 
form the basis of a digital multi 
meter (only a few additional resistors and 
switches are required--details supplied), or 
sensdne  digital  thermometer  I-50T  to 
+150'C) reading to 0 IT The basic kit has a 
sensitivity of 20OrnV for a full scale reading, 
MutOrnatit polarity indication and an ultra low 
power requirement —giving a 2 year typical 
battery life from a standard 9V PP3 when used 
8 hours a day. 7 days a week  Price E15.50 

Mal 

TECHNICAL TRAINING 
IN ELECTRONICS, 
TELEVISION AND AUDIO 
IN YOUR OWN HOME—AT YOUR PACE 
ICS can provide the technical knowledge that is so essential 
to your success.knowledge that will enable you to take advant-
age of the many opportunities open to the trained man 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 
..,achina until you an ,' sum-Pssful 

City & Guilds Certificates 

Radio Amateurs 
Basic Electronic Engineering (Joint C&G/ICS) 

Certificate Courses 

TV and Audio Servicing 
Radio & Amplfier Construction 
Electronic Engineering* and Maintenance 
Computer Engineering* and Programming 
Microprocessor Engineering* 
TV, Radio and Audio Engineering 
Electrical Engineering,* Installation 
and Contracting  •Quality for IT Associate Membership 

Approved by CACC Member of ABCC 

POST OR PHONE TODAY FOR FREE BOOKLET 

Please send me your FREE School of Electronics Prospectus 

Subject of Interest   

Name 

Address   

Post to Dept 268 W 
ICS School of Electronics 
160 Stevvarts Road, 01 622 9911  I 
London SW8 4UJ  IAN Hours, 

•  I M  11•1  M i M I  M N I M  M O • 

(DUE TO POPULAR DEMAND) 

EXTENDED OFFER! 
As  an  introduction  to  CRICKLE W O OD  ELECTR O NICS  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 

DES OLDERI NG TO OL 

Now every one can afford one of these superb, anodised alumini um high 
pressure hand desoldering tools at nearly half our normal price. 
Normal Price f6.50 • VAT wi th this ad £.85 - VAT. 
Spare Teflon screw-in noses 75p  VAT. 

JAPANESE TRANSISTORS May not be as hard to replace as you think. 
Phone o..ir 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  MIG HTY  MI NI  M ULTI-
TESTER 2,000 ohms per volt. DC 8 
AC Voltage ranges: On, 50v, 250v. 
1000v. DC current ranges 100mA. 
Resistance ohms X 10 ohms • 100db 
from  10db to + ndb. Mirror arc  ---
scale, overload protected, complete with battery, test leads 8 instructions. 
Usual prtCe 18.65  VAT: with this Ad: 14.95  VAT. 

ORDER FOR M 
Name   
Address   

  Desoldering tools  13.85 
  Spare Teflon noses II .75 
  Mighty Mini Testers II £4 95 

Postage, packing and Insurance ' II 60p per one 
device 25p for each additional device 

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 Cricklewood Broadway, London N W2 3E7 tel 01 452 0161 

Sub total 
Add 15 % VAT  C   
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WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 

MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 

ALL DEVICES BRAND NE W, FULL SPEC. AND FULLY GUARANTEED ORDERS 
DISPATCHED BY RETURN OF POST. TER MS OP BUSINESS: CASH CHEQUE/ 
P.O.. OR  EEE DRAFT WITH ORDER. GOVERN MENT AND EDUCATIONAL 
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 
W ELCOME. P&P ADD SOp TO ALL CASH ORDERS. OVERSEAS ORDERS POST-
AGE AT COST. AIR SURFACE. (ACCESS ord•rs by telephone w•lcomis). 

VAT .Exportiipric  oer4ci or. .n.oc u 1.lwo of V A T. 1:113441.14Ko.cidCule51. 7tioortttoanil4y.ostjtniin.c.17):',.,',1:(4.,th r.,.• 

W • stock many more It•m•. It pays to visit u•. Ws ar• situated behind Watford Football 
Noarsiet Underground/BR Station: W atford High Strriitt. Op•n Monday to 

Saturday LIN am-4.911 pm. A mple Free Car Parking apses available. 

POLYESTER CAPACITORS: Axial lead typo (V•luits are In nF) 
4911V  1nF, 1n5, 2n2, 3n3, 4n7, EnS 114: 10n, 15n, len, Un 12p; 13n, 47n, ilen 1114; 100n, 150n 
31X1 220 n 3/p; 330n 4291 170n Up; 68 06 Up: luF Up; 202112p; 447 UP. 

IOnF, 12n, 100n 11p: 1150n, 220n 17p; 330n. 470n 311p; 680n 384: 14F 42p; 145 lip; 292 
Up; 497 51p.  11011V: InF 17p; lOnF 311p; ISnE 44p; 220 Up; 33n 12p; 47n, 1000 559. 

POLYESTER RADIAL LEAD CAPACITORS 0111111V1 
1061F. 150, 22n, 27n Sp; an. 47n. 611n. 100n 7p; 150n, 220n 111p; eyen. 1Teach•In 11 all parts 
4700 17p: 11110n  10p; 1  9F 231p; 195 NM; 202 4110.  available. 

ELECTROLYTIC CAPACITORS: (Values in r/F) SNV: 10/IF 52p; 47 78p; U V: 0-47, I O 
I 5,2 2, 3 3.4 7 56; 10109; 15, 2212p; 33 159; 47129; 68 29P 10011P; 220  2f/P: ION 70P; 2200  
119P: U V: 68 211p ; 100 17p; 220 219; 411V: 6 8, 15p; 22 119; 33 I2p; 330, 470 32p; 100048p; 2200 
909; 2SV  1 5, 4 7, 10, 22, 47 Sp; 100 114; 15012p; 220 1Sp; 330 229; 470 259; 680, 1000 31p; 
1500 Up; 2200 511p; 330071p; 4700 1129; 16V:2 5, 40 Sp; 47 68, 100 119; 125 124; 220 139; 330 
16p; 470 Up; 680 314• 1000 27p ; 1500 316; 2200 311p; 47C0 79p. 
TAG END CAPACITORS: 54V: 2200 M N; 1300 1911p; 470) 2159. Sly: 2200 1169; 3300 
151p. U V: 4700 1111111). 2511: 2200 946; 3300 Nip; 4000, 4700 1311p; 10.000 XIX; 15.000 34SP. 

TANTALU M  Bead  Capacitors  POTENTIOMETERS: (ROTARY)  OPTO 
U V: 0 lxx. 0 22, 033 Hp; 0 47,  Carbon Track. 0 25 W Log & 0 SW  ELECTRONICS 

LEDs plus clips 

TIL109 R N 3mm 11 

TIL211 Gm  n 3rnin 14 
TIL212 Yellow  14 
.2' R N  12 

allYLAR FILM CAPACITORS  SLIDER POTENTIONETZR  Y•ilow Grwrin 14 
INV: InF, 2n, 4n, 4n7, 10n 19;  0 25 W 109 and linear values 110mm  Sous. LED  29 
15nF, 220, 30n. 40n. 47n 7p, Sin,  $K Ø5004Q sin& gang  lie  Triangle LED  111 
100n. 200n 94. 470n/S0V 129.  10K /1-500K() dual gang 1111p  OCP71  lee 

MINIATURE TYPE TRI MMERS  Sell  Stick  Graduatml  Susie  lip ORPIt 
71 

ORP131  HI 
015777  41 

7 lisp Displays 
TIL.321 C An I ill 
TIL322 C Cth r lis 
DL704 C Cth 3" MI 
DL707 C.A. -8" 91 
DL747 C.A. -8" 1110 
FN0357 or 500 III 
MAN3440  ITS 
• 3" Grain C.A. IN 
TI U2 Inf. Rid  52 
TIL7114•teclor  54 

O W, 1 0, 1 5 111p; 2 2, 33 lip;  Linear Value. 
4 7, I S 229; 10 211p. 111V; 2 2,  500(11 Ka 26 (Lin. only) Singh" Up 
33 lip; 4 7, 8 8, 10 lip; 15 3119;  5K-2 ML) *Ingle g•ng  311, 
22  UP;  33,  47  Up;  100  750.  116-2 61 CI 61001* with DP switch 71181 
N V; 15, 22  ; 33, 47 369;100 Up.  IIK-11 M O double gang  N p 

441pF, 2-10pF ttp; 2-250E. 5-650F 
3114; 10-1111 0 36P.  PRESET POTENTIOMETERS 

  Vertical a Horizontal 
COMPRESSION TRI MMERS  0-1 W 50 n—SHO Miniature  7p 
3-40PF, 10-1100F 211p: 20-2509F Up;  0-211 W 100 0-3 3M a HOriz  Illip 
100-600pF Nip; 400-1250pF 4111/-   0-25 W 200 0-4 /MO Vert  Ilip 

POLYSTYRENE CAPACITORS 
105F to InF Sp; 1 SnE to 12nF Up. 

SILVER MICA: 2pF, 3 3, 4 7, 
0 8, 8 2, 10, 12, 15, 18, 22, 27, 33. 
39, 47, 50, 56, 88, 75, 82, 85, 100, 
120, 150, 180 10p. 200, 220, 250, 
170. 300, 330, 360, 390. 470, 500, 
800,  520  219.  1000,  1200,  1800, 
2000 Up. 3300, 4700 80p. 

CERA MIC CAPACITORS: 60V 
0 ipF 10 1011F 4.4t ttn to 100n 7p. 

BURO ORIADEIOARD U-111. 

RESISTORS: Carbon Film. High 
Stability.  Low  Noise.  Miniature 
Tolerant* 5%. 

Rang.  Val.  1-19  100+ 
1IIV 2139-41.47  624  Sp  1p 
$W 202-1M7  E12  21)  10 
1W 202-10M  612  lip  19 
I 5  Metal Film 1013-11A •p  49  TI1-100  
I 1  Metal Film 510-1 M 115,  So  , Biugraph Red  90 

i 160+ price applies to Rimisters of  Ton armament 2189 
1 inch nab , not mlsod.  LCD DISPLAYS   a ClIgIt  5259 

I TOO 111 or 1113 gas and smoke    
I d•tector 1/59. Socket for abovo Up. 

V OLTAGE REGULATORS 
1A  TO3  -1-ve 
5V  7605  1159  7905  211151 
19V  7812  1459  7012  2219 
I8V  7815  145p  7915  2209 
11V  7818  1439 
IA  TO220 Plastic Casing 
8V  7805  409  '905  454 
12V  7812  409  7911  45p 
15V  7815  40p  7915  459 
16V  7518  40p  7918  45P 
NV  7824  40p  7924  459 

1111mA 7092 Piastic Casing 
OV  781.05 30p  19LOS  60p 
13V  78L82 30P 
8V  78L82 31:16 
12V  78L12 309  791_12  60P 
1/1V  78115 SOp  79L15  Sap 

723  38 
CA3085  95 
LM300H  170 
LM305H  140 
L1.4309X  135 
1-M3171(  350 

Sonclal 
Offer 

RAM 
for 
BBC 
MICRO 
4816  AP 
15Ons 
£2 25 

LM31'T  125  781-105+ W SA 

LM323K  SOO  550 
TAA550  SO  78HG 5A - SV 

to • 25V  599  DIL SOCKETS (Low Pronis - To nal 
TBA62513 75  79HG SA  2 25  8 Pin 89. 14 pin 1119; 16 pin 1111p; IS pin 165. 
TDA1412 150  to  24V  7659 2001n 229,24 pin 211p; 211pin 19p; 40 oln Up. 

SLIDE 11141V: 
IA DPDT  110 
IA DP e/off.  115 
fA DPDT  13p 

PUSH BUTTON 
Latehlno or 
Momentary. 
SPOT C 00sr  99p 
DPDT C Over 14Sp 

S WITCHES 
TOGGLE IA 12150)/ 
SPIT  1139 
DPDT  41p 
Sue-mum 
TOGGLE 
SP ch•ngeovw ISP 
SPOT on/off  Sip 
DPDT 1 tags  7Sp 
DPDT 4011  Sip 
DPDT 815,04 11119 

S WITCHES Miniature Non-Locking 
Push to Mohr, lip  Push to Break 20p 
ROCKER: SPST on -off 10A 280V  21119 
ROCKER: Illurninstiid DPST 
Lights when on: 10A 240V  Up 
ROTARY: (ADJUSTABLE STOP)1 pole/ 
5-12 way 21:012-6 W, $5/1-4 W. 46012-8 W.  41115 

ROTARY* Mains NOV AC. 4 Amp  141p 

JACKSON* V ARIABLE 
CAPACITORS 
Dllicon 
100/30013F  220p 
1100 0  25119 
11 Ball Orly• 
11111/DAF  185g) 
Dial Drive 4103 
1/16 1  7759 

Drum 61mm  Sep 
(I-1 • N NE  3511P 

0 2 3155oF  with 
slow motion 
Drivel  4559 
00 208 176  4350 
„  with slow 

motion drIv•49Sp 
C1304-5pF 10 15 
2$ 60 pF  178p 
100, 150pF  1519 
'L.' 3 )1310pF flip 

002 81/119F  43119  00• 3 1 25pF  5710 

DENCO COILS  ROTS  1455 
'OP VALVE TYPE RFC 5  1411P 
Range 1 to 5 III., RFC 7 (19mH) 111119 
Rd., VI. W h1.1 Xp  IFT  13;  11; 11; 
6-7 S.Y.R.  1111p  11. 17  1111 
1 5 Green  lisp  IFT 18/1 1  1Up 
'1" I to 5 Bi- VI.,  IFT 1111/445  1125 
Rd.. Wht.  110p  TOC 1  12Sp 
SSA Valve Holder  M W5FR  1210 

lip  M WIL WIFR154, 

VEROSOARDS  COPPER 
clad plain  clad boards 

o 11"  130  Up  Fibroglass 
55 o 8"  Sip  —  •  5"  ND 

Up  —  $  1r 1911p 
iSp  79,  3.R.B.P. 

15 x 17"  321p 21114  9.5 o S UP 
017  12119  — 

Pkt. of 109 pins  511,  Ferric Ch10-
Spot F•c• Cutter 119p  rid• 1 lb. 
Pin Ins•rlion Tool  Anhydr. 1116p 

111110 I Oslo Pen 11115 

\s. 

DIODES 

1 441211  21 
BA100  IS 
STIES  II 
BT141  IS 
CR033 215 
049  11 
0447  1 
0470 
0475 
0461 
0455 
0400 
0491 
0A1111 
04200 
04004 
N914 
N11116 
144001 2 
144003 
144004 0 
144004 7 
644148 
344 
SA/100V 1 
3A/400V 1 
341800V 1 
3411000V 55 
84/400V58 

R•ng• IV7 to 
39V  400m W 

Sp Nigh 
Range 3V1 to 
UV. 1 SW 

Isp sash 

NOISE 
Diod•  IN 

BRIDGE 
RSCTIFIERS 

IABIOV  11 

1A/100V  20 
1A1100V  SE 
IA/404V  21 

1A/1100V  54 
1A/SOV  30 

IA/2 0y  45 

OA -'400V  44 
IA 600V  Si 

EA 100V  03 
14400V  96 
10A 200V  211 
10A 600V  298 
25A 200V  215 
25.4 ,600V 3115 

We  stock  •  v. L141:n 0 54 

wId• ••laction I  — l ii 

of  Electronic 
Books  and  DIAC 
M•g•cin•s  STI  25 

OCRs 
TltyrIsters 

IA/100V  42 
6A/400V  45 
1A/11110V  49 
111A/$04V  50 
11A/400V  71 
11A11110V  01 
12A/100V  71 
124;400V  N 
124,800V 1118 
154/700V Ile 
0144444  136 
1145082  32 
1145044  Si 
ST104  IN 
C1000  31 
TIC44  94 
TIC.45  19 
TICA7  X 

TRIACS 
SA/I NV  49 
SA/ N W  N 
IIA/I NV  SO 
IIA/MOV  ES 
OA/ NOV  115 
12A/100V  71 
12A/400V  52 
itA/000V 131 
14A/1110V 161 
164/100V 1116 
254/400V 111 
N A/ NOV NO 
204/1000V 455 
304/400V  US 
T280000  1211 

TTL 71 

7100  11 
7401  III 

7 
7402  II 
403  12 
7404  13 
7405  15 
7408  26 
7407  26 
7408  14 
7409  14 
7410  14 
7411  16 
7412  III 
7413  15 
7414  29 
7415  24 
7417  25 
7420  15 
7421  21 
7422  20 
7423  20 
7425  21 
7426  28 

7428  251 
7427  221 

7430  141 
7432  22 , 
7433  221 
7437  25 1 
7438  25 
7440  15 
7441  65 1 
7442  321 
7443  90 
7444  90 
7445  55 
7446  661 
7447  44 

7 
7444580   4155   74191741 92 

7451  16 
7453  16  741.5 
7454  161 LSOO 
7460  161 L301 
7470  351 LSO2 
7472  24  LSO3 

7474  25  LB05 
7473  34  1.504 

7475  411  LSOe 

7.80  4e  1.510 
7476  35  LSO9 

7481  III 

7482  551 1.5137483  III 
L 7484  711  S14 

7485  60  LSIS 
7486  20  LS2° 
7489  205  LS21 
1490  n  15 22 

LS26 
L527 
LS21 
1.530 
LS32 
LS33 
1.337 

74100  541  ism) 
1.33111 

74104  SO  : ruo 
74105  SS  1.547 
74107  26 
74109  25  L-s4— , 

74110  11  LS51 
7744112  17 1  56  5 5  LL554 11  55  

74116  54  Lsa,3 

7411 6  111  LS73 
74119  55  1.574 
74120  N  LS75 
74121  25  LS76 
74122  10  1578 
74123  40  L58.3 
74125  35  LS85 
74126  IS: 1.°46 
74128  35' LS90 
74132  351 1.501 
74136  2SI LS92 

7491  35 
7492  25 
7493  LS 
7494  35 
7495  36 
7496  44 
7497  N 

74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
71172 
74173 
74174 
74175 
74176 
74177 
741711 
71179 
74180 
74181 
74182 
74184 
74185 
74188 
74190 

I-S11 

sta
ls
ss
is
ys
ts
sr
ai
it
as
sa
as
sy
ss
us
ga
ss
al
im
 

11 
11 
11 
12 
12 
13 
12 
IS 
13 
13 
13 
21 
34 
13 
13 
13 
13 
14 
13 
14 
13 
13 
IS 
15 
IS 
13 
as 
35 
4S 
51 
14 
14 
14 
nO 
II 
IS 
10 
IS 
IS 
IS 
52 
10 
211 
05 
22 

L$93 
1.595 
LSO6 
15107 
15109 
LS112 
LS113 
LS114 
LS122 
LS123 
LS124 
LS125 

LS126 
1St 32 
LS133 
L5136 
15138 
LS139 
LSI45 
LS151 
LS153 
LS155 
LS156 
LS157 
LS158 
LS160 
1.5161 
LS162 
LS163 
LS164 
LS165 
LS166 
LS174 
L5173 
LS174 
LS175 
LS181 
1.5183 
LS190 

LS191 
LS192 
LS193 
LS194 
LS195 
LS196 
LS197 
LS200 
1-5221 
LS240 
LS241 
LS242 
LS243 
LS244 
LS245 
LS251 
LS253 
15257 
15258 
LS259 
LS261 
LS266 
LS273 
L5275 
LS279 
LS280 
LS283 
15290 
LS293 
LS295 
LS298 
LS299 
LS323 

LS365 
LS366 
LS367 
LS373 
15374 
LS375 
LS37 , 
15370 
15379 
LS390 
L5393 
LS668 
LS669 
15670 
1-.0673 

26  CMOS  4512  SO  LM386  SO 
40  4000  IS  4514  115  114387  120 
95  4001  15  4515  115  11•4389  05 
40  4002  se  4516  65  LM1458  so 
25  4006  54  4518  40  LM2917  155 
26  4007  IS  4519  30  LM3900  50 
22  4000  4$  4520  70  LM3900N  55 

22  4009  24  LA:44:1:  ill 
36  4010  21  210 
36  4011  11  LINEAR IC'.  LM3915  220 
30  4012  16  702  75 LM3916  225 
24  4013  25 '709C 8 Pin  35 LM13500  125 
25  4014  SG  710'  40  MC1303 
CO  4015  SO  733  75  MCI304P 
30  4016  a  741 8 inn 
24  4017  35  fsfc 14 pin 
32  4018  45  7411C 8 run 
32  4019  25  753 8 Pin 
70  4020  50  810 
40  4021  55  2114L-300N 
OD  4022  s.  2114L-200 

4023  15  27 05 
4024  n 2716-5V 

26  4025  HI  4116-200N 
30  4026  si 6116-150n 
35  4021  24  AY-1-1320 
es  4028  SO  AY-1-5051 
35  4029  NI  AY-3-8500 
35  4030  31  AY-3-8910 

4031  125  AY-5-1230 
4032  N  CA3011 
4033  125  CA3012 
4031  IN  CA3014 

GS  4035  0  C4318 
SI  4036  276  CA3019 

4037  1111  CA3020 
4038  Ill  CA3023 
4039  210  CA30214 
4040  50  CA3035 
4041  60  CA3036 
4042  45  CA3041 
4043  50  CA3045 
4044  SO  CA3046 
4045  65  CA3048 
4047  50  CA3059 
4048  40  CA3075 
4049  25  CA3080E 
4050  25  CA3081 
4051  45  CA3089E 
4052  60  CA309040 
4053  SO  CA3123 
4054  85  CA3130 
4055  85  CA3140 

60  4056  85  CA3150 
L.0 4060  69  CL7106 

4063  85  CL7107 
35  4066  30  C L5038C C 
35  4068  16  CM1205 
35  4069  16  LC1I37  395 
55  4070  is  CM7215  1054 
1 11 .33  4071  15  CM7216A  115  
.0 4072  15  CM72174  751 
60  4073  IS  CM7224  755 
n_s  4075  15  CU7555  ss 
.....,4 4076  46  LA3350  ISO 
1.0 4077  18  LA4032  2911 
00  4078  18  LA403P  341 
1..1 4081  16  LC7120  314 
Lif  4082  16  LC7130 
I.n  f4085  50  1E351 
..,_45  4086  52  LF353 
;L.  4089  125  LF3SS 
'Ir.  4093  26  1E356 
35  4094  120  LMIO 
30  4095  75  LP•4301 A 
30  4096  70  L114301T 
65  4097  290  LM311H 
65  4098  75  LM318 
43  4099  75  LM324 
70  4411  690  LM339 
60  4412  790  LM3411 
65  4501  28  L34349 
SO  4502  60  LM35111 
45  4503  40  L1A3711 
125  4507  35  LM3130 
120  4506  130  LM381N 
158  4510  48  LM3112 
ON I 4511  45  L643114 

40 
PS 
1110 
45 
40 
45 
45 
35 
35 
45 
SI 
275 
SS 
75 

35 
16 

41 
SS 
55 
75 

: 
55 

14  MCI3i0P 
65 MCisas 
4: MCisso 

MCI 494 
15 " MCIOOS 

MC14961. 
16 ' MC1596 
" 5 MC1302 
" 3 I 14C13.40 
50 mous, 
420 mc34 03 

225  MC3405 
"10  MFC6040 

1411(50398 
020 64M5303 

134 NE529 
NE543 

171 NE544 
275 NE555 
IS NE551 
ii 145561) 
210 L: NE M 
.2 NE582 
•  14E564 
:=INE6155 
•  NEMM 
4,r. NE547 
•  NE570 
226 NE671 

RC4136D 
225 S566B 
213 SAS3209 
.L" SAB3210 

51475477 
"4 .4 51476468 

SPE1429 
154 747120 
49 TA1130 
48  TA7204 
05  T472054 

71,  2 T 47222  
TA7310 

305 TBA120 
1151 T1045500 

TBA800 
TBA810 
TBA820 
TDA1004 
TDA1008 
TDA1022 
TDA1024 
TDA2020 
TDA2030 

II 
260 
131 
SS 
55 
6114 
3511 
70 
235 
110 
120 
65 
110 
130 
70 
635 
.35 
225 
125 
210 
16 
45 
325 
396 
410 
420 
120 
150 
144 
426 
415 
55 
245 
415 
205 
350 
480 
299 
ISO 
160 
225 
1'75 
175 
175 
70 
330 
80 
55 
$O 
254 
316 
525 
151 
325 
295 
SO 48  TT L0640131CP 
95 

TTLL074 N  1EP  30 
07  104  

TL081CP  IS 
TL083CN  75 
TL084CN  011 

170 

to  PC 
nssun  uuxRA2206AAA1107030  

uUPC15015H  337N5 

930 
350 

54 Z8OACPU4M  155 
'  110 
4sis; zZ7414442134 

131 

ZN424 134 
us ZN425E  345 
75   

seg ZN4211E  355 

14111ZNI034  200 

Transistors 
AC125,6  36 1 
AC127/11  N 
AC141/2  30 , 
AC1711  SI I 
ACT171111  75 
ACT19120  75 
ACY21 22  75 
40181 2  42 
AF118  90 
AF139 45 
API 70  75 
AF239 55 
BC107  10 
BC107B II 
BC108  15 
BC108B  12 
BC108C  IS 
BC109  111 I 
BC109B IS 
BC109C  II 
8C117'8  36 
BC124  111 
BC140 IS 
BC142/3  311 
BC147 
BC148 
!MIMIC  111 
BC149  • 
BC153/4  17 
BC157/5  II 
BC150  11 
BC180 IS 
8C167/8  IS 
BC169C  11 

BC214 
15C2111. 
15C2311 
BC237/8 
BC30713 
15C30811 
BC327/5 
BC383/8 

BC441 
BC461 
BC477/5 
BC5111/7 

SCS47/11 
BC5411C 
BC567/1 
BC551 
BCY70/71 
BCY72 
130131/2 
130133 
B0135 
50136/7 
8013819 
130140 
B0144/5 
BC)205 
110214 
813245 
80371 
80434 
80597 
BD(1954 
BD6964 
80056 

BF116 
BC170  15  SF167 
BC172/3  11  MIMI 
BC177/8  14  11F111/1 
BC179/81  29  BF116/7 

BC182/3  15  en ee/2 
13C184  is  (" 2°° 
actin  eF224  

BF244/5 
13F24411 
BF2541 
EIF257/111 
BF259 
BF274 
5E331 

111 
BCI UL  10 
BC186/7  35 

ISC212/3  11 
BC2121 Ii 
BC213L  19 

15  13E451  36 
11  BE M  30 
IS  8E790  N 

51E1130/40  13 
BER41  n 
BFR79  23 

BFR90/81  24 
SFR'S  IN 

BFX29  2111 
BFX114  26 
BFX85/86  28 
BFX87/8  21 
BEY50  23 
5E1'51/52  23 
BEY56  32 
BEY64  35 
ISFY81  129 

BRY39  45 
EISX20 55 
BSY954  25 

BU105  1711 
BU205  IN 
BU NS  1119 
M3491  175 
14.12055  90 
MJ 6340  U 
MJE370/71 IN 
MJE295.5  N 
MJE3055  75 
MPF102 

MPF103/104211 
84106106  39 

MPF106 
MPS405 
MPS406 
MPS412 
MPSASS 
MPS456 

MPS470 
MPSUO6 

O 23,26 
0C28 
OC35/36 
0C41/42 
0C44 
OCAS 

0070/71 
0071/74 

11 
Is 
15 

0073/75 
0 011/12 
0C113/$4 
0C170/1 

0C100 
TI MM 
TIP2114 
T1P29C 
TIP30 

TIP30C 
TIP314 
TIP31C 
TIP324 
TIP32C 
TIP134 
T1P33C 

TIP344 
TIP MC 

TIP354 
T1P35C 
TIP364 
TIP36C 
TIP41A 
TIP4113 
TIP42A 
TIP42i3 
TIP120 
TIP121 
TIP142 

TIP2955 
TIP3055 
TIS43 
TIS44,45 

TIS NA 
TISOO 
TIS91 

VK1010 
VK1OKM 
VK46AF 
VK664F 

VK884F 
VN894F 

iS 
11 
El 
IS 
71 
71 
Si 
IN 
115 
175 
159 

SO 

Si  ZTX314  U 
SS  ZT)(3211  U 
411  ZTX341 
55 , ZT)(300  14 
se 1 ZTX501/502 15 
u  ZTX503  18 

ZTX604  21 
52  ZTX531  25 
41  ZTX5S0  25 
54  2N1197  23 
49  214608  49 

214600 
214706A 
214708 
214918 
2141131 2  24 

2141303 
2/413045 
214167113 
2142219A 
2142220A 
2142221A 
2N2222A, 
2N2350 A 

"  2142846 
2142904 5 
2N2905 A 

ES  21428007 
511  21429260 

2143053 
SO  2143054 
1141  2143055 

2143442 
2N3653 

54  2N37021 
30  2N3704 5 

2N3706/7 
10  2143089 
53 
70 

60 
75 

120 

32 
40 

32 

2143110,1 
2143771 

W  2143772 
195 2143773 
99  2143819 

ZTX107/8  11  2143820 
ZTX109  11  2143822 3 
ZTX300  13  2143866 
ZTX301 2  10  2143903 4 
ZTX303  25  2143005 
ZTX304  17  2143805 

1: 
33 

65 
55 
215 
25 
26 
25 
25 
17 
4/ 
20 
21 
2s 
16 
21 
58 
4/ 
145 
15 

10 
15 
16 
16 

10 
179 
195 

270 
: 
38 
50 

00 
35 
10 
IS 

2N4037 
2144066 
2144061/2 
2144427 

2N3/359 
2144871 

2N5172 
2145170 
2145191 
2145306 
2N5457 8 
2145485 
2145642 
2145777 
2140021 
2SA715 

2SC495/6 
2SC1096 
2SC1172 
25C1173 
2SCIsoa 

28C1307 
2SC1440 

25C1678 
2SC1923 
2SC19415 
2SC1963 

25C1957 
25C1969 
25C20213 

25C2029 
25C2078 
2SC2091 

2SC2314 
2SC2166 
2SC1079 

250234 

314128 
314140 

40316 
40361 2 
40408 

40411 
40407 

4051)4 5 

40603 
40673 

41 
I. 
IS 
10 

711 
ES 
11 
45 

75 
24 
30 
34 
7$6 
11 
32 

70 

IS 
125 
125 

100 
151 
60 

1411 
01 
211 

05 
144 
IS 
210 
1,0 
Si 

15 
115 
IN 

70 
112 
112 

Si 
79 
95 
258 
55 
90 

10 
11 }5 
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Beginners' 
luck 

* o 

1f1419e/ %ect°edFkitFs 
or first-tirn 
builders e 

Shot 
Listen, , 

Receive, 

With Heathkit, you're all set for a 
great deal. And not just big savings. 

Whichever kit you choose, you'll find it easy to build. 
Simple, but detailed instructions take you through every 
stage. Everything is included. Even the solder you need 
Digital Clock  is there. 

Follow the steps and 
you'll end up with a hand-
crafted, well-designed 
piece of equip-
ment. One 
you'll be proud 

of. Because you built it yourself.  j-
There are 10 great kits to start you off. An  • 

interesting choice of a digital clock to a metal  it 
locator, including a short wave listener's 
receiver, windspeed and direction 
indicator, digital readout electronic 
scale and five more useful kits. 

All at 30% off to first-timers. 
Send for your catalogue right now 

for a start. 

To Heath Electronics 
(UK) Limited, Dept ( EE 7 ). 
Bristol Road, Gloucester GL2 6EE. 

FF. 7 

Metal 
Locator 

Windspeed andDirection 
Indicator 

To start me off, please send me 
a copy of the Heathkit catalogue. 
I enclose 28p in stamps. 

Nanic 

Address _ 
Ell 
4% 

HEATH  You build on our ek nce 
HEATH i 

Ili ConstructorSeriesSpeakers 

IT'S 
SO 
EASY 

Have fun, save 
money, building 
a Kef design 
with a 
Wilmslow Audio 
CS Total kit. 
No electronic or 
woodworking 
knowledge 
necessary and 
the end result is 
a proven top-
quality design 
that you'll be proud of. 
Each kit contains all cabinet components, accurately machined for easy 
assembly, speaker drive units, crossovers, wadding, grille fabric, 
terminals, nuts, bolts, etc. 
The cabinets can be painted or stained or finished with iron-on veneer or 
self adhesive woodgrain vynil. 
Easy foolproof assembly instructions supplied. Set of constructor leaflets 
sent free on receipt of large S.A.E. 

Prices: CS1 (B110B/T27A)  £110 pr. inc. VAT, plus carr./ins. E 5 

CS1A(B110A/T27A)  £103 pr. inc. VAT, plus carr./ins. E 5 

CS3 (B200G/T33A)  £129 pr. inc. VAT, plus carr./ins. £10 
CS5 (13200G/131)13913/T33A) £192 pr. inc. VAT, plus carr./ins. £15 

CS7  39E1/B110E1/T33A) £250 pr. inc. VAT, plus carr./ins. £15 

11.1 L 
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0625 529599 
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Lightning service on telephoned credit card orders! AI\ 

SK9 1AS 

BECOME A 
RADIO AMATEUR 
Learn how to become a radio amateur in contact 
with the whole world. We give skilled preparation 

for the G.P.O. licence. 
No previous knowledge required. 

= II O M Mir MEI  1•111 INN 
Brochure without obligation to — 

British National Radio 
& Electronic School 
READING, BERKS. RG1 1BR 

Na me   
Address   

• EE  /815  BLOCK CAPS PLEASE 
NMI  E M  iMME NE M 
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'Rapid 
',Electronics 

LINEAR  iCL1106 
*555cmosse IC17611 
*554 CMOS  ICL762 , 

159 iICL7622 
709  25 I IC18038 
*741  14 IC182114 
748  35 ICM7224 
9400C.)  350 ICM7555 
AY-3-1270 SO LF351 
AY-3-8910 US LF353 
AY-3-8912 625 LF356 
CA3046  SO LMIO 
CA30130  GS LM301 
CA3089  215 LM3I1 
CA309040375 LM318 
CA3130E  911 114324 
CA3140E  45 1M3342 
CA3161E  148 LM335Z 
CA3189  211 1M335 
*CA3240E114 LM348 

*4017  42 
4018  45 

4000  15 4019  25 
*4001  111 4020  SO 
4002  II 4021  91 
4006  58 4022  511 
4007  IS 4023  16 
4008  11 4024  33 
4009  U 4025  16 
4010  IN *4024  Se 
*4011  II 4027  24 
4012  11 4028  SG 

55 4029  GI 
IS 4030  30 

4011  II 4031  125 
*40111  10 4034 1411 

LS TTL 

1500 
1501 
1502 
1503 
1504 
LSO5 
1508 
1509 
1510 
LS11 
5315 
1513 
LS14 
LS15 
1520 

TTL 

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

CMOS 

11 
11 
11 
15 
15 
13 
15 
12 
12 
12 
IS 
SI 
51 
12 
12 

12 
1.$22  12 
LS26  14 
LS27  12 
LS30  12 
LS32  13 
1.537  11 
1538  IS 
1540 
1542 
LS47 
LS48 
LS51 
LS55 
1573 
LS74 
LS75 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7427 
7428 
7430 
7432 
7433 
7438 
7437 
7440 

13 
51 
51 
41 
14 
14 
18 
IS 
24 
15 
21 
24 
24 
15 
20 
26 
51 
29 
II 
24 
24 
2$ 
26 
15 

790 LM358  SO LM3914  NO *14E570  4011,11064  96 
95 LM377  ISO LA43915  220 *P.1F571  4411 111.071  36 
180 *LM380  65 LM13600  120 *RC4136  43111.072  SO 
150 LM381  120 MCI310  1511 RC4558  40 11074  1114 
329 LM382  120 MCI496  61 SL480  1711111081  25 
200 LM384  130 *ML922  41110 51490  258 110112  41 
78  *L  M306  L  SN176477 2411 11084  95 
$0 LM387  120 ML925  MI SP8629  254 TL170  SI 
45 LM393  100 ML926  148 TBA120S  75 *U42240 120 
55 1  TBA800  1111 U1142003  $.1 
90 LM711  60 ML928  141 TBA810  NI ULN2004  99 
IN LM725  350 M1929  1411 154820  U Z14414  106 
25 151733  75 MM53874 455 TBA950  295 ZI4423  135 
711 *1.14741  14 146529  ns TDA1008 324 ZN424  138 
128 L111747  73 141531  Ise *1041022  Z14425E  355 
IS 1111451  16 NISH  205  525  ZN426E  335 
IN 1142917  2N *14E555  IS  ZN4271  6511 
124 1513900  SO *141555  “ TDA1024 121 2,44281  455  
IS L.M3909  70 NE W  114 11 •061  40  IZN459  244 
N 1143911  IN *NE567  100 TLON NI 21110340  210 

4036 
4039 
4040 
4041 
4042 
4043 
, 4044 
14446 
14047 
:4048 
*4049 
*4050 
4051 
4052 
4053 
4031 
LS76  18 13125  211 1.5161  37 13221  14 1.5365  35 
ISIS  IS 13125  U 13182  37 LS240  N 15366  34 
1583  MI L.2132  42 1.3163  37 LS241  N 15367  311 
LSS5  52 13135  IS 15154  43 13242  74 15348  35 
1586  19  13106  75 15243  71 15373  55 
LS1)0  25 13131)  32 1.31116  75 LS241  N 1-5374  65 
LS92  32 13145  711 L.S170  SS L5245  70 LS375  4$ 
1593  ZS 13147  L.S173  GS LS247  10 15377  75 

45 131441  U 13174  45 LS2S1  311 15379  OS 
68 15151  311 1.3175  45 L5257  31I 15390  SS 
45 1.3153  44 1.3190  45 L5258  31I 15393  15 

13154  96 13151  45 15259  71 15399  174 
1.3158  38 1.3192  45 L5266  n 15541  IU 
unto  34 15153  45 L5273  N LS670  IN 

13555  30 13199  SID 1.5283  40 
LS157  34 L3195  39 1S279  35 

13100  37 13197  110 1S353  W   
7450  45 
7452  55 
7483  40 
7485  IN 
74414  SI 
74 39  141/ 

275 4065  II 4082  II 4502  N 4529  ISO 
290 4059  410 4085  55 4503  46 4532  SI 
50 4060  GS 4086  SO 4507  311 4534  455 
60 4063  15 4089  123 4508  IN 4538  119 
45 *4066  34 *4093  38 4510  SS 4543  180 
50 4067  295 4094  IU *4511  SS 4549  350 
SO 4068  16 4095  75 4512  541 4553  271 
611 4069  16 4097  295 4514  120 4555  35 
NI 40  15 4098  75 4515  129 4556  35 
40 4071  15 4099  N 4516  115 4559  395 
25 4072  15 40106  SO *4518  44 4560  171 
25 4073  15 .40108  IN 4520  70 4584  45 
IS 4075  15 40163  HS 4521  13S 4885  GI 
611 4075  58 40173  1841 4526  79 4724  140 
411 4077  IS 40175  1911 4527  N 
91 40111  14 40193  N 4528  711 

LS95 
LS96 
1.5107 
1.5109 
LS112 
15113 
LS114 
15122 
15123 
7442 
740 
7446 
7447 
7448 
7450 
7451  16 7490 
7453  15.7491 
7454  16 7492 
7480  16 7493 
7472  26 7454 
7473  26 7495 
7474  25.7495 
7475  21 7457 
7476  36 74100 

-B-0548  I. 91,1t40 
10 BFR80 
10 BFX29 
is BFX84 
is BFX85 
18 BFX86 
841 BFX137 
35 BF)(118 
39 BFYSO 

80133  SO BFYSI 
sc  4. BD135  SO 

11 
11 
11 
12 
13 
IS 
24 
IS 
14 
II 
14 
IS 
18 

TRANSISTORS  BC549 
AC125  11 BCI57  II BC558 
AC1211  U 13C158  II BCY70 
AC127  21 BC159  I BCY71 
*AC128 29 BC160  41 BCY72 
AC176  n scisec is Bon , 
AC137  n BC169C 18 B0131  
AC188  n BC170  8 
40142 131 BC171  10 B13132 
40149  IS 
AD161  BFY53  32 
AD M  61/ BC178  II 51)136 3. BFY55  n 

21 
21 
23 
25 
21 
29  
32' 
96 
65 
40 
45 
16 

21 
41 
2$ 
IS 
36 
31 
46 
95 
60 
22 
21 
25 
25 
25 
15 
25 
25 
23 
23 

AF124  411 13C179  111 .15,9,13,07 B 
AF126  111 BC182  10  BriFYy56  n 
AF139  N  13C1821  1313135  35  04-kion39  

II 

AFI86  LIM 16  4: -BS- X-2-9  31 85013L440 29 

AF239  7$ BC11131  19 
BC107  111 SC1114  14 80206  110 BSYS5A 21 
13C1078 12 *BC184L 7 EID222  85 8U205  III 
*BC106  • 130212  18 BF180  35 5U206  250 
SC10813 12 BC2121  10 BF182  33 BL208  Ill 
8C108C 12 111013  8F184  25  7.! 
913C109  EIC2131  111 BF185  25 
BC104C 12 BC214  is ElF194  12 "..5•4.55 ' SI 

BC114  U *2 9141 111U,11::  1511:135II  IS 
BC115  n BC23  12 

75 

BC117  n C2311  14 BF197  12 
BC119  36  cam IS BPISS  56  
EICIffi  44  C327  14 SF199  IS MPS405 22 
BC131  46  C328  14 BF200  MPS405 25 
BC140  311  C337  14 *13F24.4522 MPS412 35 
BC141  311  C338  14 BF245  36 MPS455 30 
BC142  n  477  311 BF25613  45 MPSA58 29 
BC143  n  478  349 8F257  32 MPSUOS SS 
BC147  C479  36 BF258  25 MPSUO6 55 
BC148  •  517  411 BF259  35 MPSUSS II 
BC149  I  C.547  7 BF337  MPSU M II 

S WITCHES 
Submin toggle 
SPST 550. SPOT 11100. *DPDT 511p. 
Miniature toggle 

MPF102 40 
MPF104 441 

210503  18 

TIP34C  SS 27 NT6X, 97). 22: 

TIP35A  1" 29698  40 
TIP35C  1" 214706A  20 riP36cA ,17556 p36   214708  20 
11P414  211918  35 
TIF .42A  is  291132  22 
T i m° le  291613  30 
Tip121  N  2N22184 45 
T ip.in  pi 21422194 25 
TIP141  t  2N22214 25 
TIP142 151 21422224 20 
TIPI47 131 
TIP2955 N 
TIP3055 SS 
11343  II 
TI2144  44 

TIS90  311 2142905  22 
TIS91  30 2142905A 22 
*VN1OKM  21.42906  25 

45 21429064 23 
VN4SAF 75 2142907  21 
VNISAF 45 2929074 25 
11148114F 95 242926 

74107  25 74155  48 74177  45 
74109  21 74155  46 74179  110 
74121  2$ 74157  34 74180  46 
74122  40 74160  SO 74181  115 
74123  46 74161  58 74182  SS 
74125  2$ 74162  SO 74190  SI 
74126  34 74163  NI 74191  SO 
74132  30 74164  III 74192  SO 
74141  68 74155  SO 74193  45 
74145  SO 74167  ISO 74194  SO 
74147  SS 74170  125 74195  SO 
74148  70 74173  OS 74196  IS 
74150  SS 74174  65 74197  10 
74153  40 74175  55 74198  SO 
74151  SS 74176  46 74199  96 
TIP29 A NI 
11P295  55 
TIP29C  II 
TIP304  0 
TIP305  SI 
TIP30C  Ii 
11P314  45 
TIP31C  SS 
TIP324  45 
TIP32C 
TIP33A  4111 
TIP33C  71 
TIP31.4  SO 

ik 
*ZT X1011 II 293054  $5 
21)(109  12 2143055  SO 
ZTX300 14 2143442 145 
ZT X301  *2143702 
ZT X302  15 2143703 
ZTX304  17 *293704 
ZT X311  2113105 
ZTX5(10 1$ 2143706 
ZTX501  15 2143707  1 
210502  15 293708  1 

2143709  1 
2143772 IN 
293773 215 
*2143818 IS 
293820  40 
2143823  45 
293866  94 
293903  IS 
2143904  111 
293905  • 
29390o  111 
2144037  41 
294058  IS 

292368  25 .2144060  IS 
292369  IS 2114061  II 
292481  25 2144062  15 
*292616 IS 295457  36 
2142901  211 295458  IS 

11345  45 2929044 n! 2915459  36 
2145485  39 
2145777  41 
2/46027  36 
40360  46 
40361  N 
40362  IS 
404 0  l'S 

VERO 
* Verobloc 38114 * 5W 5% Carbon film El! 
Size 0.1 matrix  series 4 70-10M 14 each. 
2.5 x 1  tap 5W 5% Carbon Rim El? 

SPOT Up. SPOT centre off 9111P.  2.5 v 3.7$  744 series 4 70 to 4M7, 2p each. 
DPOT 10p. DPDT centre off 1084.  [2.5 • 5  599 (WI % Metal film. £24 series 
Standard toggle SPST 350. DPDT 401 3.75  ,, 5 944 10 n-im, fp each. 
*Miniature DPDT slide 120.  IVO board  1604 
*Push to make I2p. Push to break 22 p1Veropons per 100  BRIDGE RECTIFIERS 
Rotary type adjustable stop  'Single sided  444 IA 50V  U IA 100V  N 
1P12 W 2P6 W 3P4 W 4P3 W all 55p ea. Double sided  4114 1A 400V  U SA 400V  95 
DIL switches , Spot face cutter 1144 2A 200V  49 VM18 OIL 
4 SPST lip. 6 SPST 800.8 SPST 104p 1Pin Insert. Tool 152p 2A 40CIV  45 0 94200V  SII 

RESISTORS 

Tel: 0206 36412 
Hill Farm Industrial Estate 
Boxted 
Colchester Essex CO4 5RD 

CABLES 
20 metre pack single core 
connecting cable tenidifl x-
ent colours  ISO 
Speaker cable  11110/M 
Standard screifined  1114/m 
Twin screened  249/81 
2.54 3 core mains  230/m 
10 way rainbow ribbon 1844/m 
20 way rainbow ribbon 

onotrusso INFO  . OPTO 
All priclis exclude VAT. Please add to total order. Please 1 *3mm red  8 
add 50p carriage to all orders under £10 in value. Sond , ** 3.3m.m ygsreneon. II128 1 iir:nnr.rn yareerdeoe.,..'  ..12 

12 
cheque/PO or Access/Visa number with your order. Please 1 
note new address. Callers most welcome-we are lust 10 I Clips to suit 34 each. 

minutes from the centre of Colchester. Telephone orders Rectangular  T1L32 
*red welcome with Access and Visa. Official orders welcome  12  TIL78 

from colleges and schools etc. Export Orders no VAT but 17  TILItt 
oleage add carriage. All components brand new & full speC.  L311 

1 LT5Fleonor  4517  TOIRLPico12 

di   

Com athode  displays 

color 

Com anode 
S2145ernen7segment dial, 

01704 0-3"  95  01701 0 3" 95  95 

fIFLP2 51,53'5 5"  1:: f7E7n°3 - 1.  
TIL322 0 5"  114  111321 0 5" 
LCD: 35 digit Seep. 4 digit 6240. 

HARD WARE  DIODES 
PP3 battirry clips  Sp  B M?  12 *1144001  3  
Red or Black crocodile clips  Sp  0A47  15  1/44002  5 
Black pointer control knob  13p  0490  II  1144006  7 
Pr Ultrasonic transducers  3500  0A91  7  194007  7 
*6V Electronic buzler  011o  0A200  U  145401  15 
*12V Electronic buzzer  45p  0A2M  195404  16 
*P152720Piez0 transducer 
*84mm 64 ohm speaker 

20mm panel luseholder  
*44rnm 8 ohm speaker  7ISSP4 54V V39N014  V 151s zeners I 3W 

each. 

744  t1 44148 2  4100NUrn°6W/en1711 
764  2)(61 Series  

TRIACS 

400V 44 SO 
400V 8A GS 
400V 16A IS 
55100  25 

PCS MATERIALS 

Alfac transfer sheets-please state 4WD (ffig. 
OIL pads etc.)  45p 
Delo etch resist pen  1••• 
Flbr• glass board 3 75" • II"  719 
Ferric Chloride 250m I bottle   1119p 

SOLO MON'S IRONS 
Antox CS 17 W Soldering iron 4290 
2'3 and 4 7rnm bits to suit  5$0 
CS 17 W element  1900 
Antiza XS 25 W Soldering iron 4400 
3 3mm and 4.7mm bits to suit 550 
XS 25 W *lenient  1110p , 
Solder pump &moldering tool 424p 1 with Spam nozzle for above  70p .   your order 
10 metres 22swg solder  100p 

REGULATORS 

78LOS  38 1 79105  IS 
78112  30 ' 79112  IS 
78115  36  79115  65 
7805  45  7905  45 
7812  45  7912  45 
7815  N  7915  SS 
LM309K 130  131723  15 
LM317K 350  M USK 475 
1513171 151  781424 
LM323K 310  5A SV  III 

This  advertise ment  Is 
only a partial listing of 

our  enormous  stocks. 

Please send 2 • 1544 

Stamps  for  our  Short 

Form catalogue. Stocks. 

include  chokes,  Colts. 
aerials. Veroboxes, Multi-

meters etc. etc. 

M )-418-  
Aluminium 
30 2. 110  704 

4,1 :  Zin ISIS 
lip 

S  4  12114 
6 • 4 x 3In 154p 
CONNECTOR. 
DIN  Plug Skt  Jack  Plug Sid 
2pm  99  95,  2.5mm  tep Isp 
3 pin  12p 1114  3-5mm  Sp  Sp 
Spin  134 11p  Standard 164 244 
Phono  104 12p  Stereo  244 244 
1mm  12p I3p  4mrn  1114 17p 
UHF (CB Connectors 
PL259 Plug 404 Reducer 144 
S0239 square chassis skt 3ffis 
SO 2395 round chassis socket 4114 
IEC 3 pin 250V/6A 
Plug chassis mounting Up 
Socket free hanging  64p 
Socket with 2m lead 128p 
CAPACITORS 
Polyester. Radial leads. 293V, C260 type. 
0.01. 0.015, 0'022, 0'033, Sp; 0.047. 0 068, 
0.1. 7p; O• 15. O• 22, 9p; 0 33.0 47. 13p: 0 68 
Sep: 10 23p. 
Electrolytic. Radial or axial leads. 
0•47/53V, 1/63V, 2.2163V, 4 7/63V, 10/25V, 
74; 22/25V, 47/24V. Sp: 100/25V 11p; 220/25V. 
144; 470/25V. 12p; t000/25V. 35p; 2200/25V. 
Up. 
Tag end Power Supply Electrolytic*. 
4200/40V 1104: 4700/40V IO W 2200/03V 1404: 
4700/43V MOW 
Poly•ster. Miniature Siemens PCB. 
In 2n2, 3n3, 407. 6n8, 100, I5n, 7p; 22n, 33n, 
47n, 680. 50: 100n, 9p; 150n, IIp; 220n, I3p; 
330n Up. 4100. Up; 680n. 29p; 10, 3$4: 242. 
SO4. 
Tantalum bead. 
0-1, 0-22, 0 33, 0 47.1 01135V, 12p, 2 2, 4 7, 
10  25V, 294: 15115V, Up: now, 27p; 
33116V, 4Sp; 47/6V, 27p; 47/16V, 79p: 68/6V, 
Op; 100/10V, 11114. 
Ceramic disc. 224-0 014, 50V, 3p each. 
Mullerd miniature ceramic plate 
1 - 8pF to 100 0 Op each. 
Polystyrene. 5% tolerance. 
104-10004 64.1500-4700p Sp. 6800-0 0120 111p, 
Trimmers. Mallard Me Series. 
2-10-F 22. 2-22 F 30 . 5 5.55.F 35. 

PANEL METERS 

Size 60 • 46 • 35mm 
0-50 04 
0-1000A  0-500m4 
0-50004  0-1A 
0-lmik  0-SOV AC 
0-10mA  VU 
0-50mA  0-300V AC 
0-100mA  0.25V 
4115p each  0-30V DC 
@CR@ 
TIC45 
C106D 
40(IV SA 
440V 124 

51 
as 
75 

VERO 
WIRING PEN 

Pen + 11000131 $ 
Spars spa&  74 
Combs 

Simply phone 
0206 36412 

Plastic 
With lid + screws 
3 • 2 x Iin SUp 
4i v 3 v Ilin  up 
y v 4 v Lkin  111119 

OCAlla 

Ilwievikkamo 

40 
40 
64 
85 
90 
60 

165 
IIS 

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

i DIODES! FREE _  . • ,fr. 
Yes thats right! With each order over . 

,'•_ CIO in value we give you 251144148 signal . 
W diodes absolutely free of charge! Oiler It 
* expires 31stJuly 82. Please mention this * 
*  magazine when orderinn  * 

CRYSTALS 
100KHz  290 
200KHz  370 
1MHz  3410 
1 008M  379 
1 8432  360 
2 OM  270 
2 457651  229 
3 27651  240 
3 57951  125 
4 OM  ISO 
4 194144  1611 
4.43M  125 
5.0M  240 

6 OM 
6 I44M 
7 OM 
8 OM 
10 094 
12 OM 
16 OM 
18 OM 
18 432 
19 968 
38 667 
48 OM 
11651 

211111 
IN 
255 
175 
1811 
299 
248 
2411 
229 
3541 
326 
225 
310 

SOCKETS 
Low WI, e-

profile wrap 
*II pin  7p  25p 
*140In  9p  3Sp 
*16 pin 10p  420 
18 pin  159  52p 
20 pin  lIp  600 
22 pin  20p  70p 
24 pin  22p  70p 
25 pen  26p  80p 
40 pen  329  960 

1 Soldercon pins 
Sip/IOU. 

COMPONENT KITS 

An ideal opportunity for the beginner or the experi-
enced constructor to obtain a wide range of compo-
nents at greatly reduced prices. 

1IN 5% Resistor kit. Contains 10 of each value from 
4 70 to 151 (080 resistors) 016p. 

Ceramic Capacitor Kit. Contains S of each value from 
22p to 0.010 (135 caps.) 3704. 

Polyester Capacitor Kit. Contains 5 of each valurefrom 
0•01 to I0F (85 caps.) 5744 each. 
Preset Kit. Contains 5 of each value from 100 ohms to 
IM (total 05 presets) 4210 each. 

Nut end Bolt Kit. Total 300 Items 114119. 
25 654 r bolts  25 413,4 3" bolts 

25 6BA 5" bolts  25 6BA 5" bOlts 
50 68A nuts  50 6134 nuts 

50 6BA washers  50 6BA washers 

POTENTIOMETERS 
Rotary. Carbon track Log or Lin 1K-2M2. Single 
32p. Stereo 844. Single switched Hp. Slide 
60mm travel singi• Log or Lin 51(-500K. Up reach. 
Preset. Submin. hor. 100 ohms-1M. 1p each. 
Cermet precision multiturn. 0 75 W fin 100 ohms 
to 100K. Up each. 

 FORMERS 

Please add carriage charges to our normal 
post charges. 
Miniature mains. 
606V, 909V, 12012V all @ 100mA Illep each. 
PCB mounting. Miniature. 
3VA 0-6, 0-6  0 254; 0-9, 0-9 @ 0 ISA; 0-12, 
0-12 152 0 12A, 211114 each. 
6VA 0-8, 0-6 @ 0 54; 0-9. 0-9 0a 0.34; 0-12, 
0-12 @ 0 254. 2760 each. 
High quality. Split bobbin construction. 
OVA 0-8, 0-6 951 0 SA, 0-9, 0-9 @ 0.44, 0-12, 

0-12V t@ 0 34. 225p each. 
12VA 0-6, 0-6 @ 14, 0-9, 0-9 @ 0 84, 0.11. 

0.1 2450 54, 0-15, 0-15 @ 0 44 295p each 
(plus 400 carriage) 

25VA 0-8, 0-6 161 1 SA, 0-9, 0-9 05) 1 2A, 0-12. 
0-12 45 14, 0-15, 0-1S @ 0 84, 1341p each 
(plus 60p carriage) 

SOVA 0-12, 0-15 q)) 24, 0-15, 0-15 @ 1 54. MAP 
each  bus 75 car,. e 

The Rapid Guarantee * Same day despatch  * Competitive prices 
Top quality components * In-depth stock 

Everyday Electronics, July 1982 437 



E.E. PROJECT KITS 
I.C.s  TOOLS  CASES 
TRANSISTORS  RESISTORS  1( ITS 
CAPACITORS  HARD WARE MAGENTA 

Make u• your No. 1 SUPPLIER OF KITS and COMPONENTS for E.E. Protects. We supPir 
carefully selected sets of parts to enable you to construct El. protects. 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. 
If you do not have the issue of E.E. which includes the protect-you will need to order 
the instruction reprint at an extra 45p each. 

R•prints available separately 45p each  p. A p. 4114. 

26 RAM PACK Apr 82 less case £12 89 
V.C.O. SOUND EFFECTS UNIT Apr 82 

£10 SI 
LIGHT ACTUATED S WITCH Apr 82 

£17 52 
CAMERA OR FLASH GUN TRIGGER 
Mar 82. Eft 60 less tripod bushes 
POCKET TIMER Mar 82 £3 47. 
GUITAR TUNER Mar 82. £I4 65. 
CAR OVERHEATING ALARM. Feb. 82. 
Ell H. 
SIMPLE  STABILISED  PO WER 
SUPPLY. Jan. 82, £22 N 
MINI EGG TIMER. Jan. 82. 0 NI 
SIREN MODULE. Jan. 82. less speaker. 
£5 21. 

MODEL  TRAIN  CHUFFER.  Jan. 82. 
El 73. 
SQUARE SIX. Dec. 81 £4 411. 
GUITAR ADAPTOR. Dec. 81. El 82. 
REACTION METER. Dec. 81. Eft 41. 
ELECTRONIC  IGNITION.  Nov.  81, 
£24 33. 
SIMPLE INFRA RED REMOTE CON-
TROL. Non. Of. 215.116. 
PRESSURE MAT TRIGGER ALARM. 
Nov. El. ES -ES lifts mats. 
EXPERIMENTER  CRYSTAL  SET. 
Nov. 81. Less aerial. ES IN. 
Headphones. £2 MI extra. 
CAPACITANCE METER. Oct. 31. LEI N. 
SUSTAIN UNIT. Oct. 81. Eft -93. 
'POPULAR DESIGNS'. Oct. 81. 
TAPE NOISE LIMITOR. £4 
HEADS AND TAILS GAME. £2 34. 
CONTINUITY TESTER. £3 
PHOTO FLASH SLAVE. £3 24. 
FUZZ BOX. £5 52. 
OPTO ALARM. £6 34. 
SOIL MOISTURE UNIT. LI 43. 
ICE ALARM. £7 311. 
4-12V PO WER SUPPLY. Sept. 81. Elf ft 
CMOS  CAR  SECURITY  ALARM. 
Sept 81 Ell 46. 

CMOS DIE. Sept. 81. £7 47. 
LED SANDOLASS. Aug. 81. ET 
CMOS METRONOME. Aug. 81. El 70. 
COMBINATION LOCK. July 81. Less 
case. EIS 34. 
BURGLAR ALARM SYSTEM. June 81 
less bell, loop A Mies. £38 30. 

TAPE AUTO START. June 81. £11 96, 
LIGHTS REMINDER AND IGNITION 
LOCATOR E.E. May $1. £5 29. 
SOIL MOISTURE INDICATOR E.E. 
May 81. £3 23. 

GUITAR  HEADPHONE  AMPLIFIER 
E.E. May 81. El 66. 
PHONE  BELL  REPEATER  BABY 
ALARM E.E. May 81. £5 29. 
INTERCOM. April 81. £20 76. 
SIMPLE  TRANSISTOR  a  DIODE 
TESTERS. Mar, 81.  Ohmeter  ,rsion 
£1 89. Led version £2 54. 
MINI SIREN. Mar. 81. £7 82. 
LED DICE. Mn,. 81. £7 89. 
LED FLASHER. Ma: 81 C4 01. 
MODULATED  TONE  DOORBELL. 
Mar. Or. ES 21. 
BENCH PO WER SUPPLY. Mar. 81. 
£49 N. 
THREE CHANNEL STEREO MIXER. 
Feb. 81. £17 47. 

SIGNAL TRACER. ,eb. 81.  64 less 
probe. 
NI-Cd BATTERY CHARGER. Feb. 81. 
E12 72. 
ULTRASONIC  INTRUDER  DETEC-
TOR. Jan. 81 less case. £411'14. 
2 NOTE DOOR CHIME. Dec. 30. £1 65. 
LIVE WIRE GAME. Dec. 80. £16 94. 
GUITAR  PRACTICE  AMPLIFIER. 
Noy. 80. EII 96 less case. Standard case 
E.3 IS. High Quality case ES 33. 
SOUND TO LIGHT. Nov. 80. 3 channel. 
C18 115. 
TRANSISTOR  TESTER.  NOv.  80. 
£11 -117 Inc. test leads. 
AUDIO EFFECTS UNIT FOR WEIRD 
SOUNDS. Oct. 123. Elf W. 
BICYCLE ALARM. Oct. SO. Ef U less 
mounting brackets. 
IRON HEAT CONTROL. Oct. 80. ES Q. 
TTL LOGIC PROBE. Sept. 80. £4 .1115. 
W IER DIODE TESTER. June 80. Ell 23. 
4 STATION RADIO. Mar 80 EIS 33 less 
Case. 

LIGHTS W ARNING SYSTEM. May 80. 
Ell 31. 
BATTERY VOLTAGE MONITOR. May 
80. £4 63. 
CABLE L PIPE LOCATOR. Mar. N. 
£3 IN less coil former. 
KITCHEN TIMER. Mar. 80. Eft 711. 
STEREO HEADPHONE AMPLIFIER. 
Mar. 80. EIS 97. 
MICRO MUSIC BOX. Feb. 80. En 20. 
Grey Case E.3 99 extra. 
SIMPLE SHORT W AVE RECEIVER. 
Feb. 80. £24 17. Headphones £2 N. 
SLIDE TAPE SYNCHRONISER. Feb. 
80 EH 50. 
MORSE  PRACTICE  OSCILLATOR. 
Feb. 80 £4 32. 
SPRING LINE REVERS. UNIT. Jan. 80. 
£24 17. 

UNIBOARD BURGLAR ALARM. Dec. 
79. ES 64. 
BABY ALARM. Noy. 79. Ell M. 
CHASER LIGHTS. Sept. 79 £21 97. 
SIMPLE  TRANSISTOR  TESTER. 
Sept. 79. £6 $S. 
DARKROOM TIMER. July 79. £2 71. 
ELECTRONIC CANARY. June 79.ES 48. 
MICROCHIME  DOORBELL.  Feb.  79. 
£14 112. 
THYRISTOR TESTER. Feb 79. £3 54. 
FUSE CHECKER. Oct. 78. £2 16. 
SOUND TO LIGHT. Sept. 78. £7 Si. 
CAR BATTERY STATE INDICATOR. 
Sept. 78. Less case Et 96, 
R.F. SIGNAL GENERATOR. Sept. 78 
£24 N. 
IN  SITU  TRANSISTOR  TESTER. 
June 78. Ell 33. 
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. El 28. 
AUDIO VISUAL METRONOME. Jan. 713 
ES 63. 
ELECTRONIC TOUCH S WITCH. Jan. 
78. £2 56 less case. 
RAPID DIODE CHECK. Jan. 78. £2 57. 
PHONEIDOORSELL REPEATER. July 
77. Ell N. 
ELECTRONIC DICE. Mar. 77. ES 31. 

TEACH IN 82 
All top axiality components as specified by Everyday Electronics. Our kit comes 
complete with FREE COMPONENT IDENTIFICATION SHEET. Follow this educa-
tional series and learn about electronics-Start Today. 

LIST 1 and LIST 2 together £24 SS. LIST 3 £5 N. 

*  *  *  SPECIAL OFFER  *  *  * 
LISTS 1, 2 and 3 all bought together £211 N. 

W OODEN CASE KIT also available EH 'ft-wood, formica, glue, screws etc. Cut 
to size. 
12 part swifts, reprints available of previously published parts. 45p each. 

LISTS 1, 2, AND 3 ALL AVAILABLE NO W. 
ALSO W OODEN CASE KIT. 

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS 4/. KITS. 
All products are stock lines and are new • full specification. We give personal service 
quality products to all our customers-HAVE YOU TRIED US? 

MAGENTA ELECTRONICS LTD. 
EVIL 135  HUNTER ST.  BURTON-ON-TRENT,  STAFFS., 
0114 2ST. 0283 85435. MON.-FRI. 9-5. MAIL ORDER ONLY. 
ADD 45p P. & P. TO ALL ORDERS. Normal despatch by return of post. 
ALL PRICES INCLUDE iv; V.A.T.  OFFICIAL ORDERS WELCOME. 

IRISH REPUBLIC & B.F.P.O. EUROPE: 
 .451 D•duct 10% from prices shown Payment 
INNEEN11  b•  Sterling. 
•••,‘ 4.c •et,  ACCESS and •ARCLAYCARD (VISA) 

ORDERS ACCEPTED MY PHONE OR 
POST. 
SAE ALL ENQUIRIES. 

SOLDERING/TOOLS/+ 
ANTEX  XS SOLDERING IRON 2S W 

41. 
SOLDERING IRON STAND £2 41. 
SPARE SITS. Small standard, large, 
Op each. For )(5+)(25. 
SOLDER. Hand, size ffp 
HO W TO SOLDER  T 12p 
DESOLDER BRAID {fp 
HEAT SINK T WEEZERS 29p 
DESOLDER PUMP £5 44 
SOLDER CARTON Et 114 
LO W COST CUTTERS £1 49 
LO W  COST  LONG  NOSE  PLIERS 
Et ft 
WIRE STRIPPERS 8,, CUTTERS £2 69 
VERO SPOT FACE CUTTER £1 49. 
PIN INSERTION TOOL. Et H. 
VEROPINS. bk of 1001 0 1" 52p. 
MULTIMETER  TYPE  1 (1,000  op,) 
£11 64. 
MULTIMETER TYPE 2. 20,000 opv e,th 
transistor tester. Very good. £I4 75. 
CROCODILE CLIP TEST LEAD SET. 
10 leads with 20 clips. Np. 
RESISTOR COLOUR CODE CALCU-
LATOR. 21p. 

CONNECTING  WIRE  PACK.  (5 
Syd coils). SSP. 
CAST IRON VICE (Small) £2 IS. 
SCRE WDRIVER SET. Et 90. 
POCKET TOOL SET. £3 IS. 
ILLUMINATED MAGNIFIERS. 
Small 2" dia (5  wag) Et 14. 
Large 3" die (4 • mag). £2 40. 
DENTISTS  INSPECTION  MIRROR. 
£2 85, 
JE WELLERS EYEGLASS. £1 50. 
HAND MAGNIFIER  £2 09. 
HELPING HANDS JIG. Ell 30. 
EUROBREADBOARD. £6 20. 
VEROBLOC. £4 20. 
S. DEC. £3 118. 
BI MBOARD 1. £6 98. 
MIN. SPEAKERS. 8  87p, 84 
89n. 
PCB ETCHING KIT. £4 95. 
PLASTIC T WEEZERS. alp. 
LETTERS NUMBERS  TRANSFERS. 
£2 48. 
SCRE WS NUTS W ASHERS -40peach. 
M2 pack Et U. M3 Et 75. M4 EI 24. 
SOLDER TAGS. M3 33p'50. M4 54sr 50 
STICK ON FEET 23p.4. 

BOOKS (INCLUDES NE W TITLES) 

SEMICONDUCTOR DATA BOOK. Newnes   El 90 
MICROPROCESSORS FOR HOBBYISTS. R. Coles    £3 45 
PRACTICAL ELECTRONIC PROJECT BUILDING. Aln411•11, COlwilll   £3 35 
CONSTRUCTOR'S PROJECT BOOKS 
ELECTRONIC GAME PROJECTS. Rayer    
ELECTRONIC PROJECTS FOR HOME SECURITY. SIII1500    
ELECTRONIC PROJECTS IN AUDIO. Penfold   
ELECTRONIC PROJECTS IN MUSIC. Flind   
ELECTRONIC PROJECTS IN PHOTOGRAPHY. Penfold   
ELECTRONIC PROJECTS IN THE CAR. George   
PROJECTS IN AMATEUR RADIO a SHORT W AVE LISTENING Ra,er 
PROJECTS IN RADIO AND ELECTRONICS. Sinclair   
ELECTRONIC PROJECTS IN HOBBIES. Ra m   
ELECTRONIC PROJECTS IN THE HOME. Bishop   
ELECTRONIC PROJECTS IN THE W ORKSHOP. Penfold   
ELECTRONIC TEST EQUIPMENT PROJECTS. Alnall•    
MORE ELECTRONIC PROJECTS IN THE HOME. Flind   
118 ELECTRONIC ALARM PROJECTS FOR THE HOME CONSTRUCTOR 
Marston 

MODEL RAIL WAY PROJECTS. Penfold   
SOLID STATE SHORT W AVE RECEIVERS FOR BEGINNERS. P•nfold 
BEGINNERS GUIDE To BUILDING ELECTRONIC PROJECTS. Penfold 
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Barry   
IC555 PROJECTS. Parr    
BASIC ELECTRONICS. A super book covering theory and practice. 
RADIO CONTROL FOR BEGINNERS. Raper   
INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE. 320 moos 
Michaels 

ELECTRONIC PROJECTS FOR CARS AND BOATS. Penfold   
SECOND BOOK OF CMOS IC PROJECTS. Penfold   
50 SIMPLE L.E.D. CIRCUITS: Book 2   
ELECTRONIC MUSIC PROJECTS. P•Mold   
ELECTRONIC HOUSEHOLD PROJECTS. Penfold   
ELECTRONIC GAMES. Penfold   
PROJECTS IN OPTO ELECTRONICS. Penfold   
52 PROJECTS USING IC 741. Redmer   
ELECTRONIC TIMER PROJECTS. Raper   
PO WER SUPPLY PROJECTS. Penfold   
REMOTE CONTROL PROJECTS. Bishop   
POPULAR ELECTRONIC CIRCUITS: Beek I   

£3 35 
£3 35 
£3 35 
£3 35 
£3 35 
£3 35 
£3 33 
£3 35 
£3 35 
£3 35 
£3 35 
£3 35 
£3 35 

£5 35 
EI IS 
£1 30 
LI 50 
El 35 
Et ft 
£7 911 
E1 75 

£2 95 
LI 95 
LI 50 
LI 35 
LI 75 
LI 75 
LI 75 
LI 25 
Et 25 
LI 95 
Et 75 
E1 95 
£2 35 

• 

MAY 82 E.E. 
PROJECTS 

TWO TONE TRAIN HORN 
WITH  REMOTE  TRIGGER 
OPTION  £10 53 
CAR L.E.D. VOLTMETER less 
case  £2 71 
LIGHTNING CHESS BUZZER 

£5 80 

ADVENTURES WITH 
MICROELECTRONICS 

Si milar  to  'Electronics'  belo w. 

Uses I.C s. Includes dice, elec-

tronic organ,  doorbell,  reaction 

timer, radio etc. Based on Bi m-

board 1 bread board. 

Adventures with Microelectronics 
£2 55 

Component pack £29 64 less 
battery. 

ADVENTURES WITH ELECTRONICS 17  Tern 

An easy to follo w 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 98 less 
battery. 

MORE KITS AND 
COMPONENTS I  
IN OUR LISTS 

FREE PRICE LIST 
Price 1111 Included with 

orders or send mix, (9  41 
CONTAINS LOTS MORE 

KITS, PCBs 
COMPONENTS 

1982 ELECTRONICS 
CATALOGUE 

Illu•tredione, product descriptions, circuits all in-
cluded. Up-to-date price 11•I enclosed. All products 
are stock lines for 1••t delivery. 
Send 808 in stamps or add 110p to order. 

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

5121 SCREWDRIVER SET 
B precision screwariv , -led plastic 

case Sizes - 0 8 I 4  4 

2 9 ana J 8mm  £1 •76  

5131 NUT DRIVER SET 
5 precision nut drivers in hinged plastic case 
WW1 turning rod 

£1.711 
Sizes  • 3 35 4 4 5 and 5rum 

5141 TOOL SET 
5 crecision instruments in hinged plastic case 

CrosspoiniiPhoups screwdrivers - 

H 0 ano vi I He. key wrenches - 

I 5 2 and 2 5mm £1.75 

Slit WRENCH SET 
5 (recision wrenches in hinged PlastiC case 

Sizes - 4 4 5 5 5 5 and 6mm £1.75 

BUN' ALL FOUR 5115 5121 !151 and gel 
HEX KEY SET PINES 
HEX KEY 5(T ON RING 
Sizes I 5 2 2 5 3 

4 5 5 5 and 6mm 

Made of haroene0 steel 

• £1.25 

MINI VICE 
1 his smalJ cast iron quality made vice  ii 

clamp on to any bench or table having a •ax 

thickness of 1  the 2v,  jaws open  ma. 

al I Y.  Appro. site 80.120 . 66mm 
Eli Pak s Mini Vice at 

a Mini Price Only 

£2.50. 
ORDER NO SOB? 

BI-PAK SOLDER - 
DESOLDER KIT 
Kit comprises  ORDER NO SYsi, 

1 High Quality 40 watt General Purpose 

lightweight Soldering iron 240v mains In 

3/16 14 7mmt bit 

1 Quality Desoldering pump High Suction with 

automatic erection Knurled anticorrosive 

casing and tenon nozzle 
I 5 metres ol De soldering braid on plastic 

dispenser 

2 yds 11133mt Resin Cored Solder on Card 

I Heal Shunt tool tweezer Type 

Total Retail Value Over £15.00 
OUR SPECIAL KIT PRICE LUL U 

BRAND NEW LCD 
DISPLAY NULTITESTER. 
RE 188m 

LCD 10 MEGOHM INPUT IMPEDANCE 

•3.o digit • 16 ranges plus hEE test facility tor 

PNP and NPN transistors 'Auto zero auto 

polarity • Single handed pushbutton 

operation 'Owe, range indication • 12 5mm 

rOr incril large LCD readout 'Moe check 

• Fusl circuit protection • Test leads battery 

and instructions included 

Max indication  1999 or - 1999 
polarity indication Negative onty 

POSilive readings appear 

without fl sign 

Input impedance  Y Megonms 

Zero adjust  Automatic 

Sampling time  250 milliseconds 

Temperature range - 5°C to 50°C 

Power Supply  I . PP3 or equivalent 9V 

battery 

Consumption  20mW 

Size  155.88.3 1--
RANGES 

DC Voltage 0 20OmV 

0.2 20 200.1000V Acc 08 ,c 

AC Voltage 0 200 1000V 

Acc I 2% DC Current 0 200uA :7 :: 
0 2 20 200mA 0108 ACC I 2% : 4., 

Resistance 0 2 20 200K ohms  4, 
0 2 Megohms Acc I% 

BI PAK VERY LOVAS' MSS PRICE  ePl f, 

£35.00 each " "oicat.ib,  

TheThird and 
.1 Fourth Hand... 
1 -..•  .... YO u always need 

but have never got until now 

This helpful unit with Rod mounted 

horizontally on Heavy Base Crocodile clips 

attached to rod ends Si. bail 8 socket joint‘„ 

give infinite variation and positions through 

360° also available attached to Rod a 2Y, dia,, 

magnifier giving 2 5 magnification Helpinc; 

hand unit available with or without magnifier 

Our Price with magnifier as illustrated ORGE Li 

NO 1402 £5.50 
Without  • ORDER NO 1400 £,0.75 

TA  BI-PAK PCB ETCHANT 
ND DRILL KIT 
',Wee PCB lw  -pr,ses 

• vOo Mini Drill iu NOR MA 12v DC incl 3 

eis & 1 r 1mm Twist bit 

1 Sheet PCB Transfers 210mm . 150mm 

1 Etch Resist Pen 

1 VP pack FERRIC CHLORIDE crystals 

3 sheets copper clad board 
2 sheets fibreglass copper clad wait, 

Full instructions for making your own PCB 

boards 

Retail Value over £15.00 
OUR Ell PAK SPECIAL KIT PRICE £11.75 
ORDER NO Sx8 1 

••• 

TECASBOTY 
The Electronic Lomponems and Semiconductor Bargain ol tie Yea( A host ot ElectroniC 

components including potentio meters  iotacy and Slider Presets - horizontal and vertical 
Resistors 01 mired values //ohms 102112 -- I 8 to 2 Wan A comixenesswe range ol 
Capacitors including electrolytic and Po 'fester types plus disc ceramics etcetera 

Audio Plugs and sockets Of various Noes Plus switches fuses heatsinks wire nuts Dolts 
geomets cable clips and ryes knobs and PC Board Then add to that 100 Semiconductors 
to include transistors diodes SCR s optc s all of which ate current everyday usable devices 

In all a Fantastic Parcel No rubbish all identifiable and valued in current catalogues at well 

over 12500 Our figlrt Against Inllairdr  Price 

— Down  twan  Depressor 
Budge 

eepression  JUST E6.50. 

Send Our orders to Deer EE7. 

Ili PAS PO SOS 41111All elRtS 
940P At I BALCOCK S. 
Tam KITS 

Use pour credit [JO Bin1 r on Ram 3102 NOW and 

per Fan orOt/ even taster Goat normally sent 2nd 

Clas 
aerneonloo  v mint add el an 15% to pour order 
Taal Notate add liii  per total ode, 

WILMSLOW 
FUT 

L  The firm for Speakers   

Just  .513  ri 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 * 

L  The fwm tor Speakers 0625 529599 

35/39 Church Street, Wilmlsow, Cheshire SK9 lAS 

Lightning service on telephoned credit card orders , 

; 

METERS: 110 • 82  35mm 
30“A,  5OirA,  100‘, A.  £5 90. 
Post 50p. 

METERS: 45  50 • 34mm 
5OrrA, 100r,A, 1mA, 5mA, 10mA, 
25v, 1A, 2A, 5A 25V 
£2 90. Post 30p. 

METERS: 60  47  33m m 
500 A, 100,, A, 1mA, 5mA, 10mA, 
100mA,  1A,  2A,  25v,  50v, 
50-0-50m A, 100-0-1001. A. £4 76. 
VU meters. £S•32. 
Post on above meters 30p. 

Silicone grease 509 £1.32 Post 
14p 

NI-CAD BATTERY 
CHARGER 
Led indicators charge-test switch. 
For PP3, HP7, HP11  HP2 size 
batteries. 
Price £5 85 Post 94p. 

MULTI-METER 
7N  360T R 
20,000  ohm/volt 
DC Volts: 0.1, 
05, 25, 10-150-
250-1,000v. 
AC Volts: 10-50, 
250-1,000 

RESISTANCE 
RANGES 
X1,  X10,  X1K, 
X1OK 
£14.10 
PAP. 87p 

Off•••••ff• 

• 

40 0.  

TRANSFORMERS 
240v Pri mary 
3-0-3v  100mA 
6-0-6v  100mA 
6-0-6v  250mA 
12-0-12v  50mA 
12-0-12v  100mA 
Post on 

82p 
87p 

£1 22 
92p 

£1 15 
above transformers 48p. 

9-0-9v  1A  El BO 
12-0-12v  1A  £2 40 
15-0-15c  1A  £2 60 
63v  1}A  £1 80 
6-0-6v  1SA  El 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. 

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

M. DZIUBAS 
158 Bradshawgate, Bolton 

Lancs. BL2 1 BA 
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Kit includes tape transport mechanism, 
ready punched and back printed 
quality circuit board and all electron-
ic parts i.e. semiconductors, resistors, 
capacitors, hardware, top cover, 
printed scale and mains 
transformer. You only 
supply solder &  INTRODUCTORY 
hook-up wire.  OFFER -  ONLY 

Self-assembly  95 
simulated 
wood cabinet. 
£4.50 + £1.50 p+p. 
Featured in April issue Practical 
Electronics, reprint 50p Free with Kit. 

STEREO AMPIJFIER KIT  125W HIGH POWER AMP MODULE 

• NOISE REDUCTION SYSTEM 
• AUTO STOP  •TAPE COUNTER 
• SWITCHABLE E Q 
• INDEPENDENT LEVEL CONTROLS 
• TWIN V U METER 
• WOW & FLUTTER 0.100 
• RECORD PLAYBACK I C WITH 
ELECTRONIC SWITCHING 

• FULLY VARIABLE RECORDING BIAS FOR 
ACCURATE MATCHING OF ALL TAPES 

44i 
090 

• SAT 

IR 
• 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"x 8%"5 3%" 
(approx). 

• 10+10 Stereo converts to a 20 watt Disco amplifier. 
To complete you lust supply connecting wire and solder. 
Features include din input sockets for ceramic cartridge, 
microphone. tape or tuner. Outputs • tape, speakers and 
headphones. By the press of a button it transforms into 
a 20 watt mono disco amplifier with twin deck mixing. 
The kit incorporates a Mullard LP1183 preemp 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 FREE with kit.  • £2.90 p&p. 

SPECIFICATIONS:  Suitable for 4 to 8 ohm spea 
Frequency response  40H1  20KHz 
Input sensitivity  P.U. 150mV. Aux. 200w', 

Mic 1.5mV. 
Tone controls  Bass 7-12db @ 60Hz 

Treble tl 2db @ 10K Hz 
Distortion  0.1% typically @ 8 watts 
Mains supply  220 - 250 volts 50Hz. 

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 & 
Et.70 p.p. 

£6.50 

PRACTICAL ELECTRONICS 
CAR  ,  - 
RADIO 
K rrSE RIES II 

2 W AVE BAND, M W - LW 

• Easy to build. • 5 push button tuning. • Modern 
design. • 6 watt output. • Ready etched and punched 
PCB. • hicorporates suppression circuits. 
All the electronic components to build the radio, you 
supply only the wire and the solder, featured in Practical 
Electronics. Features pre-set tuning with 5 push 
button options, black illuminated tuning scale  The 
P.E. Traveller has a 6 watt output neg. ground and in-
corporates an integrated circuit output stage, a Mullard 
IF Module LP1181 ceramic filter type ',re-aligned and 
assembled, and a Bird pre-aligned push button tuning unit. 

Suitable stainless steel fully retract-  v295  
able aerial (locking) and speaker  . 
(6"x4".PP.1 available as a corn. 
late kit. C2.50/pack + £1,50 p&p.  + £2.00 p&p. 

BIRDAUDIO 
STEREO CAR 
RADIO BOOSTER 
To boost your car radio or radio 
cassette to 15W r.m.s. per channel. 

£9.95 £1.50 p&p. 

KIT: E10•50 BUILT: E1 4 2 5 
+ E1.15 p&p  +£1.15 p&p. 

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 of generously rated components, result, a 
high powered rugged unit. The PC board is back printed. 
etched and ready to drill for ease of construction and 
the aluminium chassis is preformed and ready to use. 
&moiled with all parts, circuit diagrams and instructions. 
ACCESSORIES: Suitable mains power supply kit with 
transformer £7.50 plus £3.15 P&P. 
Suitable LS coupling electrolytic: £1.00 plus 250 p&p. 

HI-Fl SPEAKERS 
AT BARGAIN 
PRICES 
GOODMANS TWEETERS 
Bohm soft dome radiator tweet 
er (3 %"sq I for use in up to 40VV 
systems. with 1 element crossover 

£3.50 each (pap Et( or £5.95 pair (pep £2) 

• 

P.E. STEREO TUNER KIT 
This easy to build 3 band stereo AM/FM tuner kit is de-
signed in conjunction with Practical Electronics (July 81 
issue). For ease of construction and alignment it incorp-
orates three Mullard modules and an I.C. IF, System. 
FEATURES: VHF, MIN. 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. Stabalised power supply 
with 'C' core mains transformer. All components supp-
lied are to P.E. strict specification Front scale size, 10 .q" 
o 2Ys" approx. Complete with diagram and instructions. 

£17.95 
Self assembly simulated wood 
cabinet sleeve to suit tuner only. 
Finish size 11%"x 81/2 -x 3%". 

Plus £2.50 p&p.  £3.50 Plus £1.50 p&p. 

TV SOUND 
TUNER KIT 

£11.45 IT 

• 

SPECIFICATIONS: 
Max output power IRMSI 125W. 
Operating voltage (DC) 50 80 max. 
Loads 4 • 16 ohms. 
Frequency response measured @ 100 watts: 25Hz - 20KHz 
Sensitivity for 100 watts. 400mV @ 47K. 
Typical T.H.D. @ 50 watts, 4 ohms 0.1%. 
Dimensions. 205 rc 90 and 190 x36 mm, 

35 W ATT MICRO 2-WAY SPEAKER SYSTE M 
Unit comprises one 50w (4"app ) Audax 
soft dome tweeter HD100 And one 
5" Audax bass/midrange 35w 
driver HIF I IJSM, 
Complete with 2 
element crossover. 
Total impedance 
of system 4 ohms. 

£7.95 
PER SET • £2.70 p&p. 

SPECIAL OFFER! TUNER KIT PLUS 
• Matching I C 10 watt per channel Power amp kit • 
Mullard LP1183 built pre-amp, suitable for ceramic pick 
up and aux. inputs  • Matching power supply kit with 
transformer. • Matching set of 4 slider  £21 .95 
controls for bass, treble and volumes.  r. £3 .80 P&P. 

MONO 
MIXER AMPAIII 

• El 50 p&i, 

As featured in E T.I. December 81 issue. Kit of parts 
including PCB, UHF tuner and selector switch with all 
components excluding case 

• Transformer £1.50 + £1.50 p&p (p&p free on trans-
former if ordered with kit). • Ready built LP1183 Mod. 
ule for simulated stereo operation £1.95 • 75p p&p. 

£19.95 
+ £3.70 p&p. 

50 WATT Six individually mixed inputs for two pick urn 
ICer. or mag.), two moving coil microphones and two 
auxiliary for tape, tuner, organs, etc. Eight slider controls 
- six for level and two for master bass and treble, four 
extra treble controls for mit and aux inputs Size 13%"x 
6'4"x3%"app. Power output 50 watts R.M.S. (continuous) 
for use with 4 to 8 ohm speakers. Attractive black vinyl 
case with matching fascia and knobs. Ready to use 

i 

1_1 2 * s t-e a- M. 
-  a* . ,  • 

ALL MAIL TO: 
21 A HIGH STREET, ACT ON, W l 6NG. 

Note: Goods despatched to UK postal addresses 

only. For further information send for instruct-

ions 20p plus stamped addressed envelope. All 

items subject to availablity. Prices correct at 

31/1/82 and subject to change without notice. 
Please allOW 7 working days from receipt of 
order for despatch. 

ALL PRICES INCLUDE VAT AT 15%. 

ALL CALLERS TO:  323 Edgware Rd, 
London W2. Telephone: 01-723 8432. 

Open 9.30 - 5.30pm. Closed all day Thursday. 

RTVC Li mited reserve the right to update their 

products without notIce 
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MAKING CONTACT 
Anyone wanting to try their hand for the first time at electronic circuit 
'construction but who happens to be deterred by the need to make 
soldered connections will find a very simple method for wiring up com-
ponents illustrated in the Two-Way Intercom project this month. Com-
ponent and inter-wiring connections are made via screw terminal blocks 
and the only tools required are commonplace implements found in every 
home: a small screwdriver and something with which to cut wire. 
The finished project, which is based around two transistors, is a per-

fectly practical system permitting speech communication over a distance 
of up to 25 metres, using a two-wire interconnecting link between the 
two units. So while demonstrating that some electronic circuits can be 
constructed without recourse to soldering, the completed equipment can 
be put to use within different areas of a house, or between house and out-
building. 
This is just one example of the kind of simple electronic circuits that 

may be assembled using solderless techniques. Various other projects can 
be built this way and we expect to publish more from time to time. 
For the benefit of those not familiar with these things, it should be 

explained that there is nothing new about solderless techniques. Time was 
when every electrical connection was made by terminal screw, but that 
was in those far off days of wireless set construction in the 'twenties. 
It has to be admitted that this method of construction has its limita-

tions and is not universally applicable, nor suitable to all kinds of elec-
tronic circuits or components. We do not offer it as a serious alternative 
to conventional methods for hard-wiring using soldered joints. The 
attractiveness of the solderless method is that—within its limitations—it 
makes circuit construction very easy and something that can be tackled 
by anyone unfamiliar with electronics since it calls for no special skills, 
materials, or tools. It can be employed with advantage to assemble 
simple basic circuits quickly, as required for demonstration or experi-
mental purposes. 
We hope that anyone who makes a start in electronics by building this 

Intercom will be excited and pleased with the results and thus stimulated 
to pursue this hobby further. This will necessitate, in due course, 
acquiring the ability to use a soldering iron. But there is nothing 
frightening about soldering and articles explaining this in step-by-step 
fashion appear frequently in our pages. 

• 

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 £4.60 inclusive of postage and packing worldwide. 
Please state which Volume. 

Subscriptions 
Annual subscription for delivery direct to any address in the UK: £11.00. 

Overseas: £12.00. Cheques should be made payable to IPC Magazines 
Ltd., and sent to Room 2613, Kings Reach Tower, Stamford Street, 
London SE1 9LS. 
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  e MODEL CAR 
Lap Counter 
/IL Judge 

DESCRIBED here, especially for the slot car racing enthusiast, is an 
electronic lap counter for a two lane 
racetrack. Each track has its own 
counter circuit, able to count either 
up or down, and in the count up mode 
there is also a win indicator for the 
first car to pass the 100 lap mark. 
The cars are detected by two photo-

transistors buried in the track and as 
the car passes overhead, it 'momen-
tarily interrupts the ambient light 
falling onto the light-sensitive base 
region of the phototransistor, thus 
creating a pulse. 

CIRCUIT OPERATION 
The full circuit diagram is shown in 

Fig. 1. Each track has an identical 
counting circuit so only the first 
counter need be described. 
Phototransistor TR1, mounted into 

the track, is the detector and under 
normal lighting conditions there is 
enough ambient light to hold the de-
vice on and the collector will be at 
nearly OV due to volt drop across RI. 

As the car interrupts the light, the 
current through TR1 drops and hence 
the collector voltage rises. This pulse 
is fed to pin 13 of ICla, a cmos NOR 
gate, which with IC1b, R2 and Cl 
forms a monostable multivibrator to 
provide a single clean pulse with a 
period of approximately 0.6 seconds. 
Once triggered, the monostable ignores 
any further voltage change at pin 13 
for the duration of the timing period, 
thus eliminating any problems of 
jitter or multiple pulses from the 
detector and the car will have com-
pletely passed over it by the end of 
the 0.6 second period. 
This pulse is connected to either pin 

9 or 7 of IC2 via switch Si. IC2 is a 
40110 cmos decade up/down counter 
and display driver for a single seven 
segment display. With the input con-
nected to pin 9, the counter will 
count up from 0 to 9, and down from 
9 to 0 with the input on pin 7. This i.c. 
also has a latch facility but as this 
circuit does not use it, pin 6, the 
LATCH ENABLE input, is tied down to 
ground. 

UP OR DOWN 
So ICI counts up or down one digit 

each time the phototransistor "sees" 
a car and displays the result on Xla. 
Resistors R5 and R6 prevent the 

unused input from floating, which 
would lead to random counting. 
When the count on ICI goes from 

9 back to 0 (in the count up mode, a 
short negative going pulse emerges 
from pin 10, the CARRY output, and this 
is connected to the count up input, 
pin 9, of another 40110 i.c. IC3, driv-

ing the second (most significant) digit, 
thus permitting the count to go from 
09 to 10. In the count down mode, this 
negative pulse emerges from pin 11, 
the BORRO W output, when the count 
goes from 0 to 9, and is connected to 
the count down input pin 7, of IC3. 
In this way, the decade counter i.c.s 

can be cascaded in series to provide as 
many digits as required, in this case, 
only two. 
Both counter circuits can be reset 

to zero by pressing S2, which momen-
tarily connects all the RESET inputs to 
the positive supply. 

WIN INDICATOR 
The win indicator is based around 

IC6, a 4013 cmos dual D-type flip-flop. 
Each flip-flop has a DATA and a CLOCK 
input and two outputs, Q and a 
When a positive going pulse is applied 
to the CLOCK input, the logic state of 
the DATA input is transferred to the Q 
output, the Q output automatically 
taking on the opposite state. 
On receipt of a high level on the 

RESET inputs of both flip-flops in IC6 
(pins 4 and 10), the Q outputs will be 
returned to logic 0 and the Q outputs 
to logic 1. With IC6 wired as shown, 
that is the Q of the first flip-flop con-
nected to the DATA  input of the 
second and the Q of the second flip-
flop connected to the DATA input of the 
first both flip-flops are set ready for 
the Q outputs to go high upon receiv-
ing a clock pulse. 
Hence the first counter to reach 100 

laps will send a pulse from the CARRY 
output (pin 10 of IC3 or IC5) to 
trigger the relevant flip-flop and turn 
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Fig. 1. Complete circuit diagram of the Model Car Lap Counter and Judge. 
on the corresponding 1.e.d., DI or D2.  occur after only one lap in the count 
The Q output of the winning flip-  down mode! 

flop (and hence the DATA input of the 
losing flip-flop) will now be at logic 0 
resulting in no change at the Q output 
of the losing flip-flop when the losing 
counter circuit also reaches 100. 

RESET 
Thus only one 1.e.d., the winner, will 

light and further pulses to either CLOCK 
input will not change the state of the 
outputs until the RESET button S2, has 
been pressed. 
The win indicator can only be used 

in the count up mode, because the 
counters send their signal to the flip-
flops at a count of 99 which would 

The  power  supply of the  Lap 
Counter uses a five volt regulator, IC7, 
enabling any power source from 6 to 
25V to be used without any modifica-
tion to the circuitry. The author used 
a nine volt calculator adaptor but a 
battery or the power from the track 
itself could also be used. The power 
input is via a 2.5mm jack socket, the 
tip being positive. 

COMPONENTS 
Resistors R5 to 8 and 37, the pull 

down resistors, are quoted as 180 
kilohms but in fact are not critical 
and can be any value from 10 kilohms 
to one megohm. 

IC? 
7805 

GND 

035 

RED  k 

DI 

K TIL220 

TR4 
BC109 

••••1̂ 4)- v 

TIO0uF 

Ski 

W1411 

GREEN 

CAR 2 

11 

02 
TIL221 

6V-25V 
INPUT 
FROM 
TRACK 

The segment current limiting resis-
tors, R9 to 36, were chosen to limit 
the total supply current to about 
120mA, consistant with sufficient dis-
play brightness. If supply current is 
not  restricted,  then  reducing  the 
value of these resistors will give a 
brighter display. The specified regula-
tor i.c. will supply IA maximum. 
Note that D3, the tri-colour 1.e.d. is 

optional and can be omitted, the 
anodes of DI and D2 must then be 
connected to the positive. The displays 
XI and X2 can be any common cath-
ode, two digit, seven segment display 
should the MAN6740 be difficult to 
obtain. However, in order to fit the 
p.c.b. the displays must be 18 pin d.i.l. 
packages on a 0.6 inch lead spacing. 
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CIRCUIT BOARD 
The circuit was built on a printed 

circuit board and the track pattern 
for this is shown, full size, in Fig. 2 
along with the component layout on 
the top side. The board measures 152 
x 88mm and has the corners cut as 
shown, to fit into the console case. 
The layout is considered to be suit-

able for production with an etch re-
sist pen but etch resistant rub-down 
transfers will probably give a better 
result. 
When it comes to assembling the 

p.c.b. holders are recommended for 
all i.c.s and the displays are mounted 
into  Soldercon  strip  connectors, 
although  they  could  be  soldered 
directly to the board without any 
damage. 
All other components should be 

soldered into place, observing the 

The assembled p.c.b. from the prototype. 

polarity of the capacitor and the 
orientation of the transistors. Links 
are to be kept as taught as possible 
and sleeved if there is any risk of 
them shorting out on an adjacent 
component. 
All flying leads to be terminated 

on the board with a Veropin. 

COMPONENTS 
Resistors 
R1, 3  330k0 (2 off) 
R2, 4  100k1 (2 off) 
R5-8, 37 180kfl (5 off) 
R9-36  820L1 (28 off) 
R38, 39  47kil (2 off) 
All 1W carbon ±5% 

Capacitors 
Cl, 2  10/4F 16V tantalum bead (2 off) 
C3  100/4F 40V elect 

Semiconductors 
D1  TIL220 0-2 inch red I.e.d. 

TIL221 0.2 inch green led. 
D3  Tr-colour Led. common anode 
TR1, 2  TIL78 silicon npn phototransistor (2 off) 
TR3„4  BC108 silicon npn (2 off) 
IC1  4001B CMOS quad 2-input NOR gate 
IC2-5  40110B CMOS decade counter/driver (4 off) 
IC6  4013B CMOS dual D-type flip-flop 
IC7  7805 5V, 1 A voltage regulator, TO-220 case 
X1, 2  MAN6740 2 digit, common cathode seven segment display (2 off) 

£25.00 

See 

Shop 
Talk 

page 455 

Miscellaneous 
Si  d.p.d.t. miniature toggle switch 
S2  Push-to-make, momentary action switch 
SKI  2.5mm banana socket, red 
SK2  2.5mm banana socket, green 
SK3  2-5mm banana socket, white 
SK4  2.5mm jack socket 
PL1  2.5mm banana plug, red 
PL2  2.5mm banana plug, green 
PL3  2.5mm banana plug, white 
Single sided glass fibre p.c.b. 152 x 90mm; console type case 160 x 95 x 60 
(rear) x 40 (front) with aluminium lid; 16-pin i.c. holder (4 off); 14-pin i.c. holder 
(2 off); Soldercon strip i.c. holder, 36 way; 5mm I.e.d. mounting clip (3 off); 
polarised red filter, 105 x 35mm; 7/0.2 p.v.c. sleeved equipment wire; 6BA 
spacers, 13mm long (3 off); 6BA screws, 6mm long (6 off). 

CONSOLE 
The unit is housed in an inexpen-

sive console type case with the p.c.b. 
assembly mounted beneath the alu-
minium lid on three 13mm long 6BA 
spacers. 
When marking the positions of these 

mounting holes and the two rect-
angular display windows on the lid, 
the p.c.b. may be used as a template 
(prior  to  any  components  being 
soldered into the board). The mount-
ing holes are 3mm diameter and each 
window measures 22 x 28mm. 
Three  additional  holes,  6.4mm 

diameter, are needed for DI, D2 and 
D3 and the approximate positions of 
these are shown in the accompanying 
photographs. Care should be taken 
here to ensure that these 1.e.d.s do 
not foul  any components on  ;he 
board. 
The two switches and jack socket 

SK4 are mounted in convenient posi-
tions in the sidewalls of the case and 
the three leads to the phototransis-
tors mounted into the racetrack all 
pass through another hole in the case 
and  will be terminated with the 
banana plugs PLI, 2 and 3. 
The red polarised filter has to be 

cut into two pieces and glued in posi-
tion behind the two window cut-outs. 

FINAL ASSEMBLY 
Insert 1.e.d.s DI, 2 and 3 into the 

lid with the special mounting clips 
and solder to the corresponding flying 
leads from the p.c.b. as shown in Fig. 
3. The board can now be mounted to 
the lid using the 6BA screws and 
spaces. 
Solder the correct leads from the 

p.c.b. to the switches and jack socket. 
and the three leads to the photo-
transistors  can  now  be  threaded 
through the relevent hole and clamped 
tightly with a ratchet type cable tie 
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View inside the console showing the p.c.b. mounted beneath the lid. 

to prevent them being pulled through. 
The banana plugs can now be added, 
taking care to get the colours right as 
the red plug (PL1) corresponds with 
the red 1.e.d., (DI) win indicator. 
Note that C3 is soldered directly to 

the terminals of jack socket SK4. 
The lid can now be secured. 

PHOTOTRANSISTORS 
To mount the phototransistors TR1 

and TR2, drill holes in the track such 
that they will be a tight fit and secure 
with glue. It is necessary to choose 
the position of these devices such that 
the car will obscure the light from 
the cell when passing over it. 

6 

RC.B. COMPONENT SIDE II 
•  

a SI b 

• 

0 FRONT PANEL (REAR VIEW) 

0 

k I D1 C2 

0 

03 

0 

a 

0 

0 

03 

PL2 

PL1 

PL3 

SKI 

Fig. 3. Interwiring diagram. Attention must be paid to the routing of the wires and 
this will depend upon the positions of the switches, I.e.d.s and sockets. 

The 2.5mm banana sockets lre 
mounted on the edge of the track. 
Choose a straight piece of track for 
the cells and sockets otherwise a car 
skidding round a corner may hit them. 

TROUBLE SHOOTING 
If the p.c.b. has been accurately 

reproduced then any malfunctions of 
the circuit will almost certainly be 
wiring errors or faulty components. 
Should one or both of the counters 

not function then the fault may be 
due to reversed connections to the 
phototransistors. The functioning of 
the phototransistors can be checked 
by measuring the voltage at the col-
lector with light falling on, and absent 
from, the light sensitive face. These 
should be 0.2 and 4.8V respectively. 
The function of the monostable can 

also be checked by measuring the 
voltage at ICI pin 3. On interrupting 
the light to the photocell, the volt-
age at pin 3 should rise to approxi-
mately five volts for half a second 
and then fall back to zero. 
Voltages at pins 10 and 11 of IC2 

to IC4 should be five volts, if not then 
suspect a faulty i.c. Check also the 
pins tied to ground are in fact at zero 
volts and if not then there is probably 
a bad soldering connection. 
If only one counter circuit is work-

ing, it is possible to transpose all the 
i.c.s from the faulty counter, one by 
one, to the good counter and thus 
isolating the malfunctioning i.c. when 
the fault itself is transferred. This 
highlights one of the many advan-
tages of using i.c. holders. 

IN USE 
In most situations, the ambient 

lighting will be sufficient to trigger 
the  phototransistor.  If  difficulties 
arise, locate the track piece contain-
ing the detectors near to a light or 
window. If this proves to be impracti-
cal then a table lamp placed in the 
proximity of the track will give suffi-
cient light for the sensors. 
If the counters increment continu-

ously, this indicates that the light level 
is on the threshold of being too low. 
Finally a shorter race, or even a 

handicap race can be arranged by put-
ting the counter in the COUNT DO WN 
mode and passing your hand over 
each sensor until the required start-
ing point is reached for each track. 
Then switch to the COUNT  UP  mode 
and start the race.  I=1 

WIN 
0 

CAR I  CAR 2 
0  0 

MODEL CAR LAP COUNTER & JUDGE 

• 
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Cable Shock 
Publication of our feature on optical 

fibre technology coincided not only with 
British Telecom's plans for more fibre 
'phone links across the country, but also 
publication of an official report on the 
future of cable TV systems in Britain. 
These will rely, in part, on optical fibres. 
But note well those words "in part". 
The cable TV report was prepared for 

the Prime Minister by the Information 
Technology Advisory Panel, set up in 
July 1981 "to ensure that Government 
policies and actions are securely based 
on a close appreciation of market needs 
and  opportunities".  The  Panel  was 
charged with keeping the Prime Minister 
and her colleagues up to date on "all 
aspects of information technology". 
Essentially the IT AP report proposes 

that Britain should have a private enter-
prise cable TV system by the mid-80's. 
This would tie in with the proposed 
inauguration of a direct broadcasting 
satellite system to be run by United 
Satellites (the  consortium  of British 
Telecom, British Aerospace and GEC-
Marconi).  The  panel  proposes  that 
Britain should be cabled with main trunk 
lines of optical fibres capable of carrying 
very wide bandwidth signals, and thus as 
many channels of video and digital data 
as are likely to prove necessary for the 
1990's and even 21st century. 
Unfortunately, the panel makes the 

potentially disastrous recommendation 
that these optical fibre links should not 
extend right into the home. Instead these 
will  terminate  at  switching  stations, 
probably at the end of each street, each 
handling fifty or one hundred homes. 
These switching stations will receive all 

channels through the optical fibre link 
but connect with local homes through a 
coaxial link of greatly restricted band-
width. According to the panel this will be 
adequate  because  "each  subscriber 
(whether in a home or business) only 
needs simultaneous access to, at most, a 
few channels (so) there seems little need 
to provide all channels down the final 
links all the time". 
This seems a terribly short sighted 

view point, especially bearing in mind the 
fact that the links won't be laid until the 
mid or late 80's. Also the panel is recom-
mending that the cable system will be 
useful for business applications because 
it "enables information to be exchanged 

By BARRY FOX 
between  computers  and  word  pro-
cessors". 
The inescapable conclusion is that the 

proposed coaxial links are likely to be 
inadequate even before they are laid! 

Short Sighted 
The reasoning behind this short sighted 

proposal is even more disturbing. The 
panel compared the cost of laying optical 
fibre inter-active links into each home, 
with that of laying coaxial links. 
The panel only asked British Telecom 

for an estimate on the cost of the opto-
electronics necessary. This produced a 
minimum cost per home of between 
£1,500 and £1,700. The panel believes that 
it will only cost £200 or £.300 to provide a 
coaxial link with the necessary command 
switching for the local sub-station. 
Even if these estimates are correct 

(which seems unlikely) they are at today's 
prices. By the mid or late 80's when the 
system is being laid, opto-electronics 
will be commonplace and cheap. 
In Japan it is already possible to buy a 

complete laser diode and photo receptor 
unit, the Taos made by Olympus, for 
between 40,000 and 50,000 yen, which is 
around £100. These units are still being 
made only in a small quantity, but the 
optics are formed as a single integrated 
unit. So the price will drop dramatically 
over the next few years. 
By the mid 80's, when Britain is ready 

for cabling, they could cost only a few 
pounds each. What a pity the IT AP 
committee didn't talk to Olympus before 
publishing its report. 

Obsolete System 
If the Prime Minister and Government 

go along with the panel's proposals, we 
could end up with an obsolete cable 
system based on obsolete coaxial techno-
logy, which actually costs more than a 
full bandwidth system based on optical 
fibre technology. 

Music For Pleasure 
Music for Pleasure, the budget EMI 

record label, puts out some interesting 
re-issues. One does get the feeling, how-
ever, that there's a budget interest on the 
part of MFP. For instance, the wonderful 
Andre  Previn,  Shelly  Manne,  Leroy 
Vinegar jazz trio recording of songs from 

My Fair Lady is a very welcome re-issue, 
even though it's clearly motivated by a 
more recent Previn recording on the EMI 
label which is plugged on the MFP sleeve. 
A string of Previn trio recordings were 

made in the Contemporary Studio in Los 
Angeles between 1956 and 1958. Although 
most of these recordings were made 
before the RIAA standardisation on disc 
stereo (in March 1958) they were all 
taped in stereo, using AKG C12condenser 
microphones, an Ampex recorder and 
Reeves Soundcraft tape. Roy DuNann was 
the engineer. 
What a pity therefore that the MFP 

recording has been reissued with Mono 
stamped on the disc centre label and no 
mention on the sleeve of the fact that it is 
one of the earliest jazz stereo recordings. 
To confuse things further the mono disc is 
packed in a sleeve labelled Stereo. It is, by 
the way, cut in stereo. 

Live Performance 
Another MFP re-issue is the Beach 

Boys Live in London. Here the sleeve note 
explains how in the days of Good Vibrations 
"many critics wondered aloud whether 
the group were capable of reproducing 
anything even vaguely resembling their 
recorded sound when making live in-
person appearances". 
Most of The Beach Boys recorded 

material was, of course, meticulously 
polished in the studio with re-mixing and 
over-dubs. "But," continues the sleeve 
"the group reached a level of polished 
stage performances ... (and) this album, 
recorded at the peak of the group's 
prowess encapsulates the atmosphere of 
one of their live concerts". 
Well, if my memory serves me well, the 

Beach Boys concert encapsulated on the 
MFP label was taped at the London 
Paladium on December 1, 1968. The 
group, fresh from recording in Californian 
studios, insisted on an 8-track system for 
their live concert taping in London. 
Two 8-track recorders were rustled up, 

one dismantled from a fixed mount in 
Chappell's Studios, and the concert was 
duly multi-tracked. The tapes went back 
to California for re-mixing where all the 
sound of the London pit band had to be 
lost for Union reasons. 
The gr oup then spent so long on clean-

ing up their vocal and instrumental tracks 
that in the end the only untouched oi iginal 
mateiial on the tape was a track of 
audience atmosphere and applause. The 
final result, which you can hear on the MFP 
record, is superb. 

Closed Shop 
The biggest problem with buying an 

MFP record can be finding it. They ale 
sold in shops like Woolworths whose 
assistants often know next to nothing 
about what's available.  Other  record 
shops have a rather snobbish attitude. 
I asked at my local specialist record 

shop for the Classics for Pleasure re-
issue of Stokowski's version of Carmina 
Burana, which is interesting both for 
Stokowski's treatment of the music and as 
an example of early stereo (it was re-
corded soon after RI AA standardisation). 
"We don't have it" they told me. 
"Why? Because it's out of stock or you 

don't stock budget labels?" I asked. 
"Because it's not very good" they told me 
and returned to the more important job 
of talking amongst themselves. 
The shop is now closed I note. 
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BY I. HICKMAN 

FOR the accurate tuning of musical instruments, particularly the violin, 
some source of accurate pitch, usually 
the A above middle C, is required. 
Many homes have a piano, which 
solves the problem for the violinist at 
home, but when no piano is at hand 
(and the group of players does not 
include an oboeist) the usual solution 
is a "pitch pipe", or sometimes a tun-
ing fork. 
In  these  modern  technological 

times it is easy to produce an elec-
tronic device to replace pitch pipes 
and tuning forks, and in fact the 
author has done just this for his 
violinist  daughter.  The  electronic 
pitch pipe was built into a very small 
radio case, just large enough to in-
clude a 2in speaker, and tits easily 
into one of the pockets in her violin 
case. 
Any  small  plastic  box  will do, 

though as the photographs show, if it 
is possible to obtain a suitable small 
radio case it looks more professional, 
making an unusual talking point at 
orchestral rehearsals! 

BATTERY POWER 
The case shown is rather compact 

inside; the original circuitry (which 
was missing) was to have been pow-
ered from two 1.35V mercury cells. 
However, this voltage is too low to 
enable a simple audio oscillator with 
the necessary frequency stability to be 
designed, so a higher voltage battery 
was necessary. Because of its small 
size, an Ever Ready B154 15V battery 
was chosen. This is used in certain 
flash guns and is obtainable at any 
good photographic chemists store or 
camera shop. 

A COMPACT POCKET-SIZED CONSTANT PITCH 
OSCILLATOR FOR THE  MUSICIAN.  GENERATES 
NOTE A ABOVE MIDDLE C (440Hz) MAKING IT AN 
INVALUABLE TUNING AID FOR THE VIOLIN PLAYER 
AND OTHERS. 

However, the frequency of the tone 
produced by the electronic pitch pipe 
is independent of supply voltage down 
to just over six volts, so if a little 
more space is available in the box, the 
ubiquitous 9V PP3 can be used. 

CIRCUIT DESCRIPTION 
Fig. 1 shows the circuit diagram of 

the electronic pitch pipe. IC1 is a 
4011 cmos quad two input NAND gate, 
with two of the gates (ICla and b) 
being used as a squarewave oscillator, 

Fig. 1. Pitch Pipe circuit diagram. 

and a third (IC1c) as a buffer stage. 
The fourth is unused. Note, however, 
that the inputs of the unused gate 
(IC1d) should not be left floating, 
but connected as shown. 
To obtain a constant pitch regard-

less of the state of the battery, the 
supply to the oscillator is stabilised 
at 5.6V by means of zener diode D1, 
which is fed from a current source. 
The latter consists of TR1 and D2, 
and works by virtue of TR1 being a 
germanium transistor whilst D2 is a 
silicon diode; different types should 
not be substituted here. 
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The buffer stage, IC1c, drives the 
output transistor, TR2, the base cur-
rent being limited by R5 and the col-
lector current by R6. To provide 
maximum volume and to avoid load-
ing the stabilised supply, the output 
stage is run directly from the bat-
tery. It might be thought that with 
R6, a 220 ohm resistor, in series with 
an 8 ohm speaker, nearly all the out-
put would be dissipated in the re-
sistor and that the output sound level 
from the speaker would be quite in-
adequate. However, the figure of 8 
ohms refers to the resistance of the 
loudspeaker at d.c. and very low fre-
quencies. At 440Hz (concert pitch A) 

there is also the very substantial im-
pedance due to the speakers voice coil, 
so that a fair proportion of the limited 

output power available does appear 
in the loudspeaker. The result is a 
very pleasant clear tone of more than 
adequate loudness, with no trace of 
"chirp" at switch-on. 
The ON/OFF switch, SI, is a momen-

tary action push-button, so there is no 
danger of the electronic pitch pipe 
being accidentally left on and run-
ning down the battery. With normal 
use, the life of the battery should be 
almost as long as its "shelf life", say 
18 months or more. 

STABILITY 
Of course an electronic pitch pipe 

must produce as accurate and stable 
a pitch as an ordinary pitch pipe if 
it is to be useful, so consequently the 
finished prototype was tested for con-
sistency of pitch with variation of both 
battery voltage and ambient tempera-
ture. 
From fifteen down to about six and 

a half volts, and over the maximum 
range of temperature that a violinist 
would care to play in, the pitch did 
not vary by more than a couple of 
cents or so. (A cent in this context is 
a frequency difference of one per cent 
of a semitone.) This is barely discern-
able, even if two notes, one cent apart 
are played simultaneously. 
To obtain this excellent perform-

ance, good quality components should 
be used throughout, and for prefer-
ence VR1 should be a cermet type, 
and R2 should be a high stability 
resistor. If you build the circuit and 
wish to temperature test it to check 
that the pitch doesn't change, make 
sure that it is heated or cooled evenly 
as a complete unit, blowing a hair 

COMPONENTS 
Resistors 
R1  10Mil 
R2 390kfl (see text) 
R3, 6 2200 (2 oft) 
R4 22k0 
R5 10k0  See 

all 3W carbon Capacitors  ±5"  Shog 
Cl 2200p F 
C2 100pF (see text)  page 455 

Tal 
Semiconductors 
D1  BZ Y88 C5V6 400mW. 

5.6V Zener diode 
D2  1N4148 silicon signal diode 
TR1  0071 germanium pnp 
TR2 BC109C silicon npn 
IC1  4011 CMOS quad 2 input 

NAND gate 

Miscellaneous 
VR1  22ka miniature vertical 

cermet preset 
Si  push-to-make, momentary 

action 
LS1  8 ohm miniature 

loudspeaker 
B1  15V battery (Ever Ready 

type B154) 
0.1 inch matrix stripboard, 21 
strips by 21 holes; case to suit 
(approx 70 x 50 x 25mm); Vero-
pins (5 off); 7/0.2 equipment wire. 
14 pin d.i.l. holder. 

Guidance only  f  excluding 
Approx. cost  ;./ case 

dryer at the circuit can heat some 
components more than others and is 
thus not representative of a normal 
change in ambient temperature. 

ci 

12 34 

VEROPINS (5 OFF) 

'Cl 
CI 

BATTERY 
/  CLIP  . 
A SEE TEXT-4- A 

13  a 

R3 

\ TRI 
RED SPOT 

00 0 0 o o '0 0 0 0 0 1 S 0  u 

5  0  15 20 21 

0 

I. 

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

I. 0 0 0 0 0 0 0 0 •  0 0 0 0 0 0 0 0 0 0 
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coma • E rn,- 0000000 
000000 
000000  0000 
000000  000, 
000000  000 
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00 0 0 0 0 0 0 0 0 0 0 0 • •• o • o o., 
00 0 0 0  00 0 • o • • o • 
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21 20 15 10 5  3 2 1 

Fig. 2. Stripboard layout for the Pitch Pipe housed in the small transistor radio case shown in the photograph above. Note that 
this model employs the 15V battery (B1) and also has the speaker hole in the board. If a larger case is used, the layout may need 
to be modified accordingly to accommodate the larger PP3 battery and the new speaker position. 
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CIRCUIT BOARD 
The prototype circuit board was 

constructed on a piece of stripboard, 
21 strips by 21 holes, with a hole, 22mm 
in diameter, to fit over the loud-
speaker magnet. This hole is actually 
centred on a matrix hole, reference 
/11 (see Fig. 2), but this will largely 
depend upon the type and size of both 
speaker and case used by the con-
structor. 
As discussed earlier, the case used 

on the prototype was a surplus stock 
miniature transistor radio enclosure 
of Russian origin, which regrettably, 
may be difficult to obtain. However, a 
similar radio case, more likely to have 
originated from the illustrious regions 
of Hong Kong, could easily be sal-
vaged from a defunct tranny and 
modified to suit the project. This type 
of case is recommended as it not only 
readily accepts the miniature loud-
speaker (more often than not it will 
have its own already!) but also houses 
a battery in a purpose-built compart-
ment. 
So bearing in mind that the layout 

shown in Fig. 2 is for a specific case 
and may require modification, assem-
bly can commence. SI and VRI were 
positioned so as to line up with holes 
in the case and one of the terminals 
of SI is actually used as the positive 
battery connection, the negative bat-
tery connection is formed from a strip 
of brass soldered to tracks A, B and C 

on the board  and  then 
folded upwards to make a 
spring clip. This is only 
necessary if the smaller 
15V battery is used. 
Si is then anchored down 

with a piece of solid wire, 
bent around it and soldered 
into the board. The other 
switch terminal is then bent 
away from the battery and 
soldered to a Veropin. 
C2 should not be added 

at this stage, but two Vero-
pins inserted into the posi-
tions shown to facilitate 
including this component 
should it be required when 
calibrating the pitch. 

Full size prototype of the Pitch Pipe. 

CALIBRATION 
To set the pitch to A above middle 

C (440Hz),  VR1  is adjusted  as 
necessary. If the pitch is still too high 
even with VR1 at maximum resist-
ance, C2 should be added, about 
100pF should suffice. If, however, the 
pitch is too low even with VR1 at 
minimum resistance, change R2 to 
360 or 330 kilohms and proceed as 
above. 
The pitch should be adjusted by 

sounding the electronic pitch pipe at 
the same time as a known accurate A, 
for example, a piano at concert pitch 

or the tuning note on the oboe at the 
beginning of a broadcast concert. 
If neither of these is available, a 

440Hz tone is broadcast for a four 
minute period on the hour during 
BBC2 test card transmissions. It may 
be worth noting that the BBC2 test 
card goes out at 4pm until the first 
evening programme Monday to Friday 
and from 9am between programmes 
on a Saturday. 
Finally, this project should be well 

within the capabilities of most con-
structors, and the finished article will 
be a treasured possession for any 
musician.  1=1 

C OUNTER., INTELLIGENCE PAUL  
Hot Recipe 
I always make a point of answering every 

reader who is kind enough to write to me, 
but recently I had a letter from a lady, and 
although I replied to it, I am still not quite 
sure whether it was a leg-pull. She asked 
me if I had a microwave oven and a 
spectrometer. 
It seems the good lady had taken three 

rather strange ingredients and cooked 
them  in a microwave oven and she 
estimates that the resulting amalgam is 
copper gold and silver!! Would I check the 
results for her? If I remember rightly, when 
I worked under the sign of the three 
spheres, the usual test for gold was 
nitric acid. 
I did explain to her that I am very anti 

microwave ovens, even more so, since 
a friend of mine pointed out that you might 
even be at risk if the chap next door has 
a leaky one and places it against the 
adjacent wall. The waves can pass right 
through the brick wall and damage you! 
All the same I wish her every success with 
her discovery, and if she is having me on, 
well I forgive her because she raised a 
smile, and that is quite a feat in these 
hard times. 

Good Publicity 
I was once told that if you invented a 

better mousetrap. the world would beat 
a path to your door in order to buy it. I 

regret to say, there is no truth in this 
statement at all. You might invent the 
finest mousetrap in the world and offer it 
at a very low price but unless you could 
back it with good publicity, you would 
still get no customers. 
I was reminded of this the other day 

when I was asked if my Tabletop Work-
bench was still available. Although I 
abandoned it when my old friend Burt 
Malme died (he made all the wood work) 
it never really took off. Contrast this with 
the "Work Mate" which was a portable 
woodworkers bench, the man who 
dreamed this up made a fortune, because 
it was taken up by Black and Decker who 
were able to give it the necessary publicity. 
I still think of the Tabletop Workbench 

as a viable proposition, but in order to 
keep down the cost, it needs to be tut ned 
out in one piece as a plastic moulding. 
This would need complicated tooling and 
today this would be extremely expensive. 

New Experience 
I have always been keen to try new 

experiences, and when a friend of mine 
who runs a car hire firm, told me one week-
end that two of his drivers had gone down 
with flu and could I help him out, I jumped 
at the chance. 
Now for the interesting part. All the 

regular drivers are equipped with two-way 
radios. I had no such luxury, so my friend 

said "you can usethe portable",and handed 
me a small box measuring about eight 
inches by three by two and a half inches. 
It had a small rod projecting from one end 
about six inches by half an inch in di-
ameter, which I took to be the aerial. 
I kept my thoughts to myself, though I 

couldn't for the life of me see this tiny 
object working satisfactorily. However, 
after dropping a passenger I stood on the 
pavement and called up my base. Im-
mediately back came the reply loud and 
clear. Surprise number one. 
After my next trip the controller said, 

"You are not leaving your radio switched 
on!" I replied, "Surely it won't work inside 
the car being completely screened, in-
cluding the aerial?" "Ohl yes it will" and 
it did I Surprise number two. 
During a lull in the proceedings I 

decided to examine this little marvel more 
closely. I was curious to know where it 
was made. Although I had already decided 
it must be Japanese, the biggest surprise 
of all was number three. Clearly marked 
on the side in small letters were the words, 
Made in Ripley, Derbyshire. 
Most of the drivers use a code partly 

derived from the old RAF jargon, such as 
"Roger out" and "My E.T.A. is 12.15". I 
fully expected it to crackle into life and a 
voice say, •"Bandits, Angels One Five, 
Tally Ho!" 
• Enemy aircraft at fifteen thousand feet, 
attack! 
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E E TEACH•eiN 132 
PART 10 
BY O.N. BISHOP 

BASIC ELECTRONIC THEORY 
WITH EXPERIMENTS 

OSCILLATORS 

THE ASTABLE MODULE that forms part of 
Minilab is an example of the class of 

oscillators known as relaxation oscillators. 
You can think of them working by a 
gradual building up of tension followed by 
a sudden release, or relaxation. A capacitor 
is gradually charged up to a certain level. 
When that level is reached, a transistor or 
other device switches on and discharges the 
capacitor rapidly. The frequency of oscil-
lation depends mainly on the time required 
to charge the capacitor. 

UNIJUNCTION TRANSISTOR 
OSCILLATOR 
Another type of relaxation oscillator, is 

shown in Fig. 10.1. It uses a single active 
device, a unijunction transistor (u. it.) see 
Fig. I 0.2a. 
Current flows through VR3 and R23 

gradually charging C8. The potential at the 
emitter gradually rises. When it is close to 
zero the junction is reverse-biased and only 
a small leakage current flows. 
After a while the potential rises and the 

junction is forward biased. Current flows 
and holes are injected into the bar and 
these move toward base I. This causes 
increased conductivity ( —decreased resis-
tance) in the lower part of the bar. 
The effect of this is to lower the potential 

Fig. 10.1. Relaxation oscillator based on a 
unijunction transistor. 

in that part of the bar (think of it as a 
potential divider, as in Fig. 10.2b, with R2 
suddenly being made smaller). The junction 
becomes even more strongly forward-
biased, causing greater emitter current. 
more holes and further drop in potential in 
the bar. 
The result is a sudden burst of current. 

which almost instantly discharges the 
capacitor. When it is discharged, the 
process starts again. 
We can obtain two kinds of waveform 

from this oscillator, a sawtooth at the 
emitter and a series or spikes at base I. The 
frequency depends on the values of R and 
C (VR3  R23 and C8). 

EXPERIMENT 10.1 
CMOS oscillator 

It is even simpler to build a relaxation 
oscillator from cmos  logic gates, see 
Fig. 10.3. The two gates are wired as 

BASE 2 
b2 

fl-TYPE 

p- TYPE 

EMITTER 

BASE1 

sz HOLES  bl 

lal 

b2 

bl 

(b) 

THE REGION , 
OF THE BAR 
CLOSE TO  , 
THE EMITTER 
ZONE 

Fig. 10.2. (a) Construction of a unijunction 
transistor (b) equivalent circuit of a uni-
junction—it acts as a potential divider. 

7̀91/ 

inverters (NOT gates),  the only other 
components required being a capacitor and 
a resistor. C8 and R24. 
If the output of IC3b suddenly goes high, 

the sudden increase in voltage is passed 
across C8, giving plate B a high potential. 
IC3a has a high input, so it has a low out-
put. The low level at point X causes current 
to flow from B to X, through R24. When 
potential at B has fallen sufficiently. IC3a 
changes state. Its output becomes high, 
causing IC3b to change state and its output 
to become low. 
Now plate B is pulled low. causing 

current to flow from X to B. This continues 
until the potential at B has risen sufficiently 
to switch IC3a back again. The switching 
back and forth continues indefinitely. 
Resistor R23 is not essential for opera-

tion of the oscillator. Its effect is to make 
frequency less dependent on supply voltage. 
R23 should be at least twice the value of 
R24. Fig. 10.4 shows how to build this 
oscillator on Minilab. Note that a single 
i.c. can be the basis for two independent 
oscillators. 

CRYSTAL OSCILLATORS 
The frequency of relaxation oscillators 

is generally dependent on the time con-
stant. RC. In practice, R and C vary with 
temperature, so frequency is temperature 
dependent. There is also the problem of 
obtaining components with exact values 
needed to produce a required frequency. 
A much more precise control of frequency 

can be obtained by using a quartz crystal. 
A crystal is cut to vibrate mechanically at 
a precisely determined frequency. It is made 
to vibrate by applying an oscillating pd. to 
it. As it vibrates, an oscillating e.m.f. is 
generated across it. It can therefore be 
connected into a circuit which supplies it 
with the energy to keep it vibrating and in 
which the e.m.f. from the crystal keeps the 
circuit oscillating at the required frequency. 
Temperature stability is much better 

than with a simple RC circuit, yet crystals 
are cheap. Most digital watches base their 
timing on a crystal oscillator. Typically, 

Everyday Electronics, July 1982 451 



(a) 

ar" — CHARGE DECREASING 

(a) (c) 

Fig. 10.5. An 

the crystal has a frequency of 32.768kHz. 
This is divided by 2", using a 15-stage 
binary counter, to give a frequency of I Hz. 

RESONANCE 
A pendulum is an oscillator and, has 

long been used as such in timekeeping. 

(r. CHARGE INCREASING 

(d) 

MAXIMUM CHARGE (OPPOSITE POLARITY) 

LC oscillator in various operational stages. 

Left to swing, its amplitude of swing gradu-
ally decreases as it loses energy, mainly by 
creating currents in the air around it. Note 
that though the amplitude may decrease. 
the frequency remains unaltered. 
In a pendulum clock, the mechanism 

keeps it swinging indefinitely by giving it 

EXPERIMENT 10.1   

Fig. 10.3. Relaxation oscillator based on 
CMOS gates. 
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Fig. 10.4. The circuit of Fig. 10.3 wired up on the Verobloc. 

(e) (f) 

4/— ++ FIELD INCREASING (OPPOSITE DIRECTION) 

a small "kick" at each swing. The kicks 
must be provided at the right time, just as 
we must give a person on a swing a push 
at the right time if they are to be kept going. 
The supply of energy must be timed 
correctly—it must be in resonance with 
the natural period of swing of the pendulum. 
Fig. 10.5 shows a circuit which oscillates. 

At (a) the charged capacitor C is dis-
charging through the inductor L. At (c) it 
is discharged and the magnetic field of L is 
at its maximum. Now the current stops 
and the field collapses. 
As explained last month, inductors 

oppose changes in magnetic field. An e.m.f. 
is induced to maintain the field. This causes 
a current to flow (d), recharging the 
capacitor, but with opposite polarity (e). 
Energy has been transferred from the 

capacitor to the inductor and back to the 
capacitor again. Now the capacitor dis-
charges again (f) and the cycle is repeated. 
This occurs at a frequency given by f - 
112nLC. 
In time, oscillations die away as electrical 

energy is converted to heat. But, just as with 
the pendulum, the frequency remains un-
changed. If we replace the lost energy from 
outside, the circuit can oscillate indefinitely. 
This is the basis of the second main class of 
oscillator, the harmonic oscillator. 
A pendulum swings with simple harmonic 

motion. If we could trace the motion of the 
bob on a sheet of steadily moving paper 
(Fig. 10.6) without stopping it swinging, 
we should obtain a sine curve. 

SWINGING PENDULUM TRACE OF MOVING BOB (SINE WAVE) 

Fig.  10.6. Shows 
how simple  har-
monic motion pro-
duces a sinewave. 
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Similarly, if we measure the potential at 
any point in the LC circuit and plot it 
against time, we obtain a sinewave. 
Harmonic oscillators are therefore very 

useful for making pure sinewaves. 

LC OSCILLATOR 
The Hartley Oscillator (Fig. 10.7) has an 

LC oscillator (Cl. LI ) in its collectorcircuit. 
The base potential is held very steady by 
C8. The LC circuit oscillates at its natural 
frequency and needs to be supplied with 
energy to maintain these oscillations. 
The coil LI is tapped a short distance 

from one end. The pd. across this portion 
alternates in step with the oscillations. This 
alternating signal is fed back through the 
coupling capacitor C9 to the emitter of 
TR4. The signal alters the base-emitter 
p.d., and hence controls collector current. 
Feedback is positive. As Cl is charging, 

decreasing current  through  LI  brings 
reduced potential at C9. This causes emitter 
potential to fall, increasing the base-
emitter potential, so increasing collector 

current. The p.d. across the oscillator is 
increased and additional charge is given to 
CI. This replaces energy being lost from the 
oscillator. Output is taken from this circuit 
by a second coil L2 wound on the same 
former. 

EXPERIMENT 10.2 
Hartley Oscillator 

Fig. 10.8 shows how to assemble the 
oscillator on Mini/oh. 
To wind L I, first prepare a paper collar 

for the ferrite rod as you did for last month's 
radio circuit. Wind 20 close turns of 28 
s.w.g. enamelled copper wire over the 
collar. 
At this point scrape the enamel from 

5mm of the wire and firmly twist the bare 
end of a short length of wire around this 
region. This is the "tap". Continue winding 
the coil to make 80 turns in all. The output 
coil L2 is not needed, for we can detect the 
output by other means. 

EXPERIMENT 10.2   

Fig. 10.7. The circuit diagram 
of a Hartley oscillator. 
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Fig. 10.8. The layout of the components 
on the Verobloc for the circuit of Fig. 
10.7. 
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Fig. 10.9. A phase-shift network made up 
from three high pass filters connected in 
series. 
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1180.1 
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OUTPUT 

Fig. 10.10. Principle of a phase-shift 
oscillator. 

Connect the battery. Set Cl to about the 
middle of its range. Now place a radio set 
beside the oscillator. Tune it to the medium 
waveband  where  no station  is being 
received. You will hear a loud rushing 
sound which stops when you disconnect 
the battery from the oscillator. 
Capacitance is only about 250pF and 

inductance is only a few millihenries, so 
the frequency of the oscillator is high. 
The frequency of oscillation depends on 

the values of Cl and LI. The frequency of 
one oscillator built in this way was tested by 
winding L2 (20 turns) and connecting it to 
an oscilloscope. The frequency was 500kHz, 
which is well into the radio frequency band. 
Naturally you cannot hear such a high 

frequency with the radio set, but it reacts 
with the radio circuits producing inter-
ference frequencies in the audible range. 
The radio set merely indicates that some-
thing is happening! 

COLPITT OSCILLATOR 
The Colpitt Oscillator works in a man-

ner very similar to the Hartley oscillator. 
Instead of a tap on the coil, there are two 
capacitors in series in the oscillating circuit. 
Feedback  is taken from the junction 
between these. In effect, the capacitative 
side of the oscillator is being tapped. 
Once again use is made of positive feed-

back to maintain the energy level in the 
oscillating circuit. 

PHASE SHIFT 
OSCILLATOR 
Fig. 10.9 shows three high-pass filters in 

series. These constitute a high-pass filter 
with very sharp cut-off. Each filter causes 
some slight shift of phase between input 
and output signals. 
For sinewave signals of one particular 

frequency the total phase shift is exactly 
180 degrees. Input and output are exactly 
out of phase. The output has the same 
frequency as the input, but when Vis is 
increasing Vol T is decreasing, and the other 
way about. 
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In Fig. 10.10 we see how this network 
is used in a phase-shift oscillator. Part of 
the output signal is fed back to the phase 
shift network. It passes through the net-
work and enters the amplifier. This is an 
inverting amplifier, which shifts phase by 
another 180 degrees. Total phase shift of 
the loop is 180 degrees I- 180 degrees — 
360 degrees. In other words, the output 
signal is in phase with the signal originally 
fed back from the output. 
Oscillations of precisely the right fre-

quency produces positive feedback. The 
circuit steadily oscillates at that frequency. 
An oscillator of this type was used last 

month to generate sinewaves for the 
experiments on filters. The amplifier was a 
Darlington pair, which gives 180 degrees 
phase shift. 

VIN 

CT 

Fig. 10.11. A Wien bridge network. 

WEIN BRIDGE 
OSCILLATOR 
The Wien Bridge Oscillator is based on 

a different design of filter than those 
discussed so far (Fig. 10.11). For a sine 
wave of the correct frequency, this network 
has zero phase shift. Input and output 
signals are exactly in phase. In addition, 
Vol T is exactly one third of V. To use 
this network in an oscillator, we need an 
amplifier with a gain of at least  3, and 
with zero phase shift. 
Fig. 10.12 shows how an op amp may be 

used. Output from an op amp is always in 
phase with signals at the non-inverting 
input. The output from the network is fed 
to this input, giving positive feedback. 
It is essential that the gain of the amplifier 

is carefully controlled. If it is more than  3, 
positive feedback causes it to oscillate with 
ever increasing amplitude until the output 
is swinging violently to  6V and --6V, 
giving a clipped waveform or even an 
almost square wave. If gain is less than x 3. 
the oscillations gradually die out. 
Gain is controlled by the negative feed-

back resistor VR3, which can be adjusted 
as required. Since gain is to be low, VR3 
has a low value. 
Gain is stabilised in an unusual way. 

VR3 and the filament of the lamp LP1 form 
a potential divider between output and the 
OV rail. 

If output is tending to swing more 
widely than it should, this makes the 
average current through VR3 and LP1 
higher than normal. The filament is heated 
above its normal temperature and its 
resistance increases. An increased resistance 
in this section of the potential divider 
causes a rise of potential at the inverting 
input, resulting in a reduction in output 
level. 
If output is lower than it should be, the 

reverse applies and output is increased. 

EXPERIMENT 10.3 
Wein Bridge Oscillator 

Fig. 10.13 shows how to set out the 
components. The output from IC 3 has 

enough amplitude, but by connecting a 
loudspeaker to it the operation of the 
oscillator is upset. For minimum effect on 
the oscillator we use an amplifier with very 
high input impedance. This is a good 
demonstration of the use of a source-
follower amplifier. 
This is similar in principle to the emitter 

follower amplifier described in Part 7 
(Fig. 7.2). The source follower uses an 
f.e.t. and, as we are using a vmos f.e.t. 
(TR4), its input impedance is virtually 
infinite. 
As with the emitter follower, gain is 

approximately unity (actually about 0.9) 
but, since the original signal already has 
sufficient amplitude, there is no need for 
further increase. The potential at the source 
follows the oscillations of the amplifier and 

EXPERIMENT 10.3   
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Fig. 10.12. A Wien bridge 
oscillator. 

Fig. 10.13. Component layout 
for the Wien bridge oscillator 
experiment, Fig. 10.12. 
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QUESTION TIME 
10.1. What type of oscillator is 

needed to produce a sine-
wave? 

10.2. What kinds of waveform can 
be obtained  from  a u.j.t. 
oscillator? 

10.3. What is the advantage of a 
crystal oscillator? 

10.4. Name a radio frequency oscil-
lator? 

10.5. How much is the gain of the 
amplifier in a Wein bridge 
oscillator? 

10.6. What type of feedback is 
needed to keep a harmonic 
oscillator running? 

is coupled to the loudspeaker circuit 
though CI I. 
For the reasons given in the previous 

section, VR3 must be carefully set. When 
the right position is found a loud note at 
about 340Hz will be heard. This has a 
much smoother sound than the harsh 
square waves we have heard before. It is 
a pure sine wave. 
If C8 = C9 = C and R23 = R24 — R. 

the frequency f = 112nRC. Try other 
values for R23 and R24 (10k CI, IMO) and 
for C8 and C9 (0-114F). With some com-
binations, f is below audio frequency. 
With !Mil and 0-1/4F, f = I.6Hz. To 

observe this, remove CI I and connect the 
voltmeter (10V f.s.d.) to the —6V rail and 

Answers to Part 9 
9.1. At the start. 
9.2. At the start. 
9.3. The product of the resistance 

and the capacitance. 
9.4. 0-33 seconds. 
9.5. 37 per cent of 12V  4.44V. 
9.6. A quarter. 
9.7. 1693 at 200Hz; 1 69 at 20 OMHz. 
9.8. 106kHz. 

to the source of TR I (sockets M6 (4-ve) 
and  E6 ( —ye). The needle oscillates 
steadily around 6V. 

To be continued 
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By Dave Barrington 

Catalogues Received 
We have just received the latest edition 

of the TK Electronics short-form catalogue. 
This new 20-page edition contains over 

100 new items and all components under 
the memories and microprocessor sec-
tions have been reduced in price. As well 
as popular components, the catalogue 
also carries goods that have sometimes 
proved difficult to locate, such as ultra-
sonic transducers and remote control 
devices. 
Among the kits listed is an excellent 

selection of infrared controllers for many 
applications, including a programmable 
receiver. Also available are a range of 
home lighting kits which includes a touch 
dimmer that can also be controlled 
remotely by an infra•red transmitter. 
Now available from Verospeed is the 

fourteenth  edition  of the  company's 
comprehensive components catalogue, 
featuring more than 300 new product lines. 
In total, it covers some 2500 products 
from over 50 suppliers. 
New items in the latest edition include 

an ultra-miniature range of digital panel 
meters and a selection of dry-reed and 
mercury-wetted relays. Other products 
featured for the first time are a static-safe 
work station kit, range of analogue panel 
meters. Zeners and CMOS integrated 

circuits from Motorola and a range of 
"flat-pack" cases. 
Valid until the end of August, copies of 

the Verospeed components catalogue can 
be obtained from Verospeed, Dept EE, 
Stansted Road, Boyatt Wood, Eastleigh, 
Hants, SO5 4Z Y. 
If ever a title was a true reflection of 

its contents then the latest Ambit Inter-
national's component catalogue "The 
World of Radio & Electronics" says it 
all.—Many's the time they have "saved 
our bacon"for those hard to locate devices. 
This third edition contains 96 pages 

covering the whole gambit of components 
from coils to radio receivers and draught-
ing aids to microprocessor development 
systems. Each page carries the goods 
price, less VAT, and is valid for the 
currency of the catalogue. 
Available from newsagents or direct 

from Ambit for the sum of 70p, the cata-
logue contains three El  redeemable 
vouchers. These are valid until July 31 
and may be used with each order totalling 
£15, excluding VAT. 

Pastures New 
London's loss is Glasgow's gain, with 

the announcement from Marshalls that 
they have closed their head office at 
Kingsgate House, London, and moved all 
their business transactions, mail order 
and industrial sales, to their Glasgow 
operation at 85 West Regent Street. 
Running the business since her late 

husband died has been quite a task for 
Mrs June Marshall, especially so since 
she remarried. Therefore, unable to devote 
as much time in the business, Marshalls 
have disposed of their Bristol and London 
retail outlets to their respective managers. 
In charge of the Glasgow operation is 

Gavin Briggs, nephew of the late Alex 
Marshall, and he will be pleased to hear 
from all  Marshalls customers.  Gavin 
informed us that he now considers that 
the Regent Street set-up holds the largest 
stock and widest range of electronic 
components and accessories in Scotland. 

CONSTRUCTIONAL PROJECTS 

Reflex Tester 
Although the components list for the 

Reflex Tester calls for a miniature single-
pole single-throw (s.p.s.t.) slide switch, 
the double-pole  versions  are  more 
commonly stocked and can be used here. 

However, the single-pole miniature type is 
certainly stocked by TK Electronics and 
also available through most Tandy stores. 
The" Start" switch S3 used in the 

model was part of a non-latching 2-pole, 
2 way switch block. Any 2-pole changeover 
momentary action push switch can be 
used. 

Model Car Lap Counter & Judge 
The only source of supply we have been 

able to trace for the 40110 CMOS decade 
counter/driver used in the Model Car Lap 
Counter 6 Judge is Maplin and Watford 
Electronics. 
The only stockist we have found for the 

specified 2-digit, common cathode, dis-
play is Maplin. Indeed, they list all the 
components  for  this  project  (except 
p.c.b.), including common anode tri-colour 
I.e.d.; stock no. YY61R. 

Brake Light Relay 
The dry-reed switch used in the Brake 

Light Relay is a RS Components device. 
It is listed as type 6-RSR-A, stock number 
338-147, and should be available from any 
RS supplier. 

Public Address System 
The Power Amplifier output transformer 

Ti is the same as the mains transformer 
T2, except that it has a centre-tapped 
primary. Both transformers are obtainable 
from  ILP Electronics  Ltd.,  Dept  EE, 
Graham Bell House, Roper Close, Canter-
bury, Kent. Quote the two type numbers 
given in the components list last month. 
The meter ME1  is obtainable from 

Maplin Electronic Supplies. 

Two-way intercom 
The terminal blocks used in the Two-

Way Intercom should be 2A types with 
8mm spacing between "ways". This is so 
that they may be placed directly on the 
template drawing. 

Electronic Pitch Pipe 
The case used in our prototype for the 

Electronic Pitch Pipe was from an old dis-
carded radio set. 
The components are rather crowded 

in this size of case and we suggest that a 
larger one be used. This can be any 
plastics case with suitable dimensions. 

Comparator Voltmeter 
When ordering components for the 

Comparator Voltmeter be sure to specify a 
wirewound type for the calibration control 
VR1. This component is stocked by most 
component suppliers and should not 
cause any problems. 
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PUBLIC Arn 
A 1 HESS 
SYSTEM 
By E A Rule 

THIS month's article deals with the 
construction of the power ampli-

fier. The circuit diagram, technical 
description and components list for 
this unit were given in Part 2. 

METALWORK 
The chassis is made in a similar 

fashion to the control unit chassis 
and the general remarks concerning 
the material to be used and the drill-
ing and bending operations given in 
Part 2 should be referred to. 
Drilling and bending details are 

given in Fig. 3.1. 
As with the control unit, the cover 

for the power amplifier is made after 
the chassis has been completed, when 
the actual dimensions required can be 
ascertained by measuring the com-
pleted chassis. Refer to Fig. 2.4 for 
overall form of the case. 

HEAT SINKS AND BRACKET 
The two heat sinks are made from 

aluminium as shown in Fig. 3.2. It is 
very important that the middle sec-
tion which is for mounting the tran-
sistors is completely free from burrs 
and also flat. File the front and rear 
surfaces with a suitable flat file to 
ensure freedom from "bumps" or-
indentations. 
When completed these heat sinks 

should be painted matt black. 
The mounting bracket for the in-

vertor Darlington transistors is shown 
in Fig. 3.3a and, again, the surfaces 
should be free from burrs and any 
"bumps". 

PRINTED CIRCUIT BOARDS 
There  are  two  printed  circuit 

boards in the power amplifier unit: 
(1) the main (power amplifier) p.c.b. 
and (2) the inverter p.c.b. 

The printe  circuit track layouts 
are shown in Fig. 3.4 and Fig. 3.6 and 
the component layouts in Fig. 3.5 and 
Fig. 3.7, respectively. 

Completed power amplifier viewed from rear. Note method of securing transformers 
and electrolytic capacitors with plasfic cable ties. 
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Fig. 3.1. Public Address System: Power Amplifier chassis drilling and bending details. 
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Fig. 3.2. Heat sink constructional details. 
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MAIN AMPLIFIER BOARD (PCB1) 

Fig. 3.4. Public Address System: Power Amplifier printed circuit board No. 1 
(Main Board), actual size. NOTE: One side of C13 goes to terminal pin 14 (OV line), 
not to 12 ( ---42 .5V line) as shown on circuit diagram. 
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Fig. 3.5. Public Address System: Power Amplifier printed circuit board No. 1 
(Main Board), topside with components in position. 

END VIEW 

1.1 COIL ASSEMBLY 
Before assembling the power ampli-

fier p.c.b., the coil assembly shown in 
Fig. 3.8 should be constructed; it con-
sists of Li and R22 shown on the 
circuit diagram. 
The coil is wound with 30 turns of 

I8s.w.g. enamelled wire with three 
layers of windings. The first has 11 
turns, the second has 10 and the third 
has 9. Between each layer is a layer 
of masking tape and this will help to 
keep the turns in place while winding. 
The internal diameter of the first 
layer is 8mm. 
After winding, the 10 ohm 2 watt 

resistor is fitted inside and soldered 
as shown. The finished ends are then 
"pre-formed" to 22.5mm centres to fit 
the p.c.b. It will be necessary to 
scrape the enamel insulation from the 
18s.w.g. wire before soldering. 

P.C.B. ASSEMBLY 
Assembly of the printed circuit 

boards should start with the terminal 
pins which are inserted from the 
track side of the p.c.b. and lightly 

MASKING TAPE  APPROX. 
15 
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Li 
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Fig. 3.8. Winding details for 
coil L1 and final mounting 
with resistor R22. 
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Fig. 3.10. Assembly of 
power f.e.t.s on to heat 
sinks. 
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hammered into place so that they are 
a firm fit but not overtight. The pins 
are then soldered into place. The 
p.c.b. should be supported from be-
hind to avoid damage to the board. 
After the pins are in place the sug-

gested order of assembly is resistors, 
small  capacitors,  transistors,  then 
electrolytics.  In  other words,  the 
smaller components first, as this will 
enable the components to be inserted 
and the p.c.b. turned over onto a 
foam pad which will hold the compo-
nents in place while they are soldered 
in. 
Be very careful to mount all elec-

trolytics and semiconductors the cor-
rect way round as indicated on the 
p.c.b. overlay; in particular watch the 
polarity of diodes and the position of 
pin 1 on the ICI. A socket may be 
used for the i.c. as this will be an aid 
to rapid servicing in the field in the 
event of failure. 
A number of components may need 

to be pre-formed and details of these 
are given in Fig. 3.9. Pay special 
attention to the leads of transistors 
type 2SC1775e. 

WINDING DATA FOR Li 
Inside diameter 
Length 
Windings 

Outside diameter 
Wire 

R22 

8mm 
15mm 
3 layers of 11, 10 
and 9 turns (30 
total) 
18mm approx. 
18 s.w.g. enamel 
covered copper 
100 2W carbon 
resistor 

BC54. BCSS6 

ISC 1775 

e  c   

o 

89139 
MOUNTING 
SURFACE 

BDW93C 

it 

555 

104/11413 BZ Y1311 

— 11 (:)1  ,—.. 

95261- 013 

Fig. 3.9. Details of semicon-
ductors used in power amp-
lifier (for power f.e.t.s see 
Fig. 3.10). 

INVERTER BOARD (PCB2) 

Fig. 3.6. Public Address System: Power Amplifier printed circuit board No. 2 
(Inverter Board), actual size. 

Fig. 3.7. Public Address System: Power Amplifier printed circuit board No. 2 
(Inverter Board), topside with components in position. 
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220.12 -  R35 8,2k12 , 

21  22 

0 0 

iR27 
8200pF  ND 

C19 
2-2pF 

•./ 

VR2 
/0k.8 
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CHASSIS 

EARTH TERMINAL (BLACK) 

SOLDER TAO 

WASHER 

IBA PLAIN 
WASHER 

NUT 

U, 
LOCK NUT 

INSULATOR  LOCK WASHER 

REMOVE APPROX. HALF THE DEPTH 
OF THIS PART OF INSULATOR WITH 
SUITABLE FILE 

Fig. 3.11 Modification required to Earth terminal X1 
(black). 

Fig. 3.12 (right). Modified transformer T2. Two 
additional windings each of 24 turns are wound 
side by side (bifilar) over the normal transformer 
core as shown. See text. 

T2 MAINS TRANSFORMER 
(ILP TYPE 52017) 

STANDARD LEADS 
AS SUPPLIED 

0 EXTRA BIFILAR WINDINGS EACH 
24 TURNS OF 1.25mm INSULATED 
COPPER WIRE (18 SWG ENAMEL) 

INSULATING 
SLEEVING 

EACH PAIR OF ENDS 
SOLDERED TOGETHER 

FLEXIBLE LEADS USED 
TO EXTEND ENDS 

GENERAL ASSEMBLY 
Once the printed circuit boards 

have been assembled and carefully 
checked  for  good  soldering  and 
absence of solder "bridges" between 
tracks and components the general 
assembly can be started. 
Fig. 3.10 shows how the power 

f.e.t.s are assembled onto the heat 
sinks. It is important that the insulat-
ing bushes used are the Hitachi type 
as these are longer than the more 
common  types  and  will  be  long 
enough to come through both chassis 
and heat sink thickness; the more 
common shorter type will only come 
through the heat sink and may permit 
the screws to touch the metal chassis, 
causing a short circuit. This point 
may be checked out by an ohm meter. 

The earth terminal is modified and 
assembled as shown in Fig. 3.11. 

MODIFIED MAINS 
TRANSFORMER 
Two transformers are required if 

the full unit is being constructed: one 
for the line output and one for normal 
mains power supply. These are basic-
ally the same type of transformer: 
ILP type 5X017; which is the 160 
VA type with a 30 volt plus 30 volt 
secondary. For the T1 line output 
order with a centre tapped 240 volt 
mains winding, ILP type 53017. 

The transformer used for the power 
supply (T2) ILP type 52017 will need 
an  extra winding  if the battery 
powered version is being constructed. 

This extra winding is wound by the 
constructor as is not difficult to do. 
Full details are shown in Fig 3.12. 
Two windings are wound side by 

side (bifilar) each of 24 turns. These 
are wound with I8s.w.g. enamel insu-
lated wire and the ends joined as 
shown. (The number of turns required 
is based on the ILP design and may 
not be suitable for other makes using 
a different turns, volt ratios). 
The length of wire for each winding 

(before winding) is approximately 4 
metres including ends. This should be 
measured off and any kinks removed 
before winding. The two windings 
should be wound evenly around the 
core as shown and care should be 
taken to avoid the wires "crossing 
over" each other. 
After winding a layer of insulating 

tape should be wound over the wind-
ing to hold it in place and insulate it 
from contact with the chassis when 
mounted into position. 

FINAL WIRING 
The final wiring layout is shown in 

Fig. 3.13. All wiring for the battery 
power supply and power f.e.t.s as well 
as the 8 ohm output should be done 
with at least 16/0.2mm (0 .5mm2) con-
ductors  and preferably  32/0.2mm 
(1 -00mm2) if possible. Currents as 
high as 12 amps can flow in these 
leads and the thicker wire will avoid 
voltage drop and power losses. 
The remainder of the wiring can 

be carried out with 7/0.2mm p.v.c. 
covered equipment wire. These wires 
are available in many colours and 
different ones can be used as an aid 
to circuit identification. 
Although the wiring layout is not 

critical in itself, the actual point of 
connections is, and these must be 
followed carefully. 
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Fig. 3.13. Public Address System: Power Amplifier final assembly and wiring details. 
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Failure to follow as shown will 
result in increased background noise 
and/or distortion. This is particularly 
important with regard to the power 
supply circuits and the method shown 
for inter-connecting the two 4,700pF 
capacitors to the other parts of the 
circuit must repeat MUST be fol-
lowed. 
Do not be tempted to simply link 

(for example) terminal pins 3 to 7 to 
12 to C15 thinking it will save wire 
and time, because it will greatly in-
crease hum, noise, and distortion if 
you do. 
With high power and sensitive in-

puts the actual method of wiring 
interconnections is vital to obtaining 
the full specification which the ampli-
fier is capable. 
The technical reason for making 

C15 the common point (in our ex-
ample) is because the capacitor acts 
as the lowest impedance path to earth 

CONTROL UNIT—Part 2 
Certain matters relating to 

the Assembly and Wiring (page 
396) and Fig. 2.5 (page 398) 
need some further clarification. 

1. Although the wiring layout 
is not critical in itself, the 
actual point of connections is, 
and these must in all cases be 
in accordance with the diagram 
Fig. 2.5. 
2. Note that some screened 

leads do not have the braiding 
connected at both ends but only 
at one end and this is impor-
tant. Where the two screened 
leads join behind the potentio-
meters the braiding must NOT 
be allowed to touch the chassis 
or rear metal case of the poten-
tiometer. Note the way any 
earthing is carried out on input 
and power sockets and follow 
exactly. 

The  performance  of  the 
equipment may be impaired if 
these instructions are not ad-
hered to. 

for all signals flowing in the supply 
line. At the high peak currents in-
volved in power amplifier and battery 
supply circuits it only takes a frac-
tion of a ohm impedance common to 
two circuits to inject considerable 
amounts of unwanted signal into one 
of the circuits from the other one. 
At the output from the bridge recti-

fier there would be a high ripple volt-
age and current present. Now, if the 
supply lead was taken direct from pin 
12 to the early stages, the ripple volt-
age drop between CI5 and pin 12 
would be injected straight into these 
early stages. If we consider that the 
peak current could be several amps 
and the impedance of the wire 0-1 
ohms we would in practice be inject-
ing several hundreds of millivolts of 
ripple into the early stages power 
supply rail. 
A similar thing happens with audio 

signals. By making C15 the actual 
common point, this unwanted signal is 
kept to the minimum possible. 

COMPONENT FIXING 
The two transformers* and the large 

electrolytics are held in position with 
large type plastic cable ties. Small 
type cable ties are used for holding 
cable runs. The RS types 543-428 and 
547-717 respectively will be found suit-
able. C14 and C15 are held with addi-
tional ties once C16, C17 have been 
fitted. 
Diode D15 will require its surplus 

stud cut off once mounted 
The VU meter MEI is held in posi-

tion on the front panel with double 
sided Cellotape. 
The  two  battery  terminals  are 

mounted in a similar way to the earth 
terminal (Fig.  3.11),  but  WITHOUT 
modification. 
The ILP Ltd mounting kit is not used 
for the transformer fixing, although the 
foam washer is used between the trans-
former and chassis. 

INTERCONNECTING LEAD 
An interconnecting lead is required 

between the two units to carry the 
power supply to the control unit and 
the audio signal to the power ampli-
fier. The wiring details for this lead 
are shown in Fig. 3.14. As the output 
impedance of the control unit is 

reasonably low the  lead may be 
several metres long without loss of 
high audio frequencies, however in 
practice it is best to keep it as short 
as possible. Note that the DIN plugs 
are 5 pin 240 degree and NOT 180 
degree types. 

ALTERNATIVE VERSIONS 
There are a number of options 

which the reader may like to consider 
before starting to construct the ampli-
fier. 

1. It may be constructed with an 
additional socket (5-pin 240 degree 
DIN) on the power amplifier chassis. 
This will enable audio signals to be 
fed into extra slave amplifiers. To do 
this, move the existing socket higher 
by 20mm and also drill holes for a 
second socket with centres 20mm 
below the first. Wire the new bottom 
socket as before and link pins num-
ber 1 and 5 between the two sockets, 
(pin la to pin lb; pin 5a to pin 5b). 
This will put an audio take-off on the 
top socket to drive another power 
amplifier. The d.c. power supply leads 
are NOT wired to the extra socket. 

2. If Battery supply operation is not 
required, the mains transformer will 
not need the extra winding and only 
the VU meter section of the inverter 
p.c.b. need be assembled. The mains 
toggle switch can be changed for a 
standard two-position one and both 
live and neutral leads switch in the 
normal way. A standard 3 amp rated 
switch will be suitable. (Note that if 
battery power is intended the switch 
must be rated at 15 amps d.c. 

3. The line output transformer T1, 
C15, R24 can be omitted if 100 volt 
line operation is not intended. The 
output at 8 ohms impedance is not 
effected. 

4. The fitting of an "ON" indicator 
to the power amplifier chassis. A suit-
able hole to take an extra 1.e.d. can 
be drilled below the on/off switch and 
an 1.e.d. wired with a resistor of 3.3 
kilohms 2 watts rating in series, is 
fitted and wired between pin 11 (+50) 
and pin 14 (corn). The current through 
the 1.e.d. will be approximately 15 
milliamps. 

SLAVE AMPLIFIERS 
Additional amplifiers can be con-

structed when extra audio power is 
required. The main power amplifier 
construction is simply repeated with 
whatever options are needed. Each 
amplifier must drive separate load 
systems as they must not have their 
outputs commoned in any way. When 
used with battery supplies a separate 
battery should be used for each 
amplifier, if possible, to avoid earth 
loops in the power supply wiring. 

To be concluded next month 
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eL veryd w U i mows 
Presents 

in the August issue 
"Who was ready to answer first?" No 
doubt at all if this versatile machine is 
used during quiz competitions. 
A novel form of construction caters 
for various numbers of teams with 
various numbers of members. 

ROGER BLEEPER 
An add-on unit for any citizen's band 
transceiver without the facility of an audio 
tone produced at the end of each trans-
mission. 

TWO - TOM 
DOORBELL 

A simple and effective unit for the front 
door. Has other uses wherever a distinc-
tive audible alarm is needed. 

Temperature 
Interface Unit 
for the 

Tandy TRS•DO 
microcomputer 

Computes and displays on the screen of 
the TRS-80 Model I Microcomputer, the 
temperature of a remote sensor. Simply 
plugs into the expansion port of CPU 
console. 

AUGUST 1982 ISSUE ON SALE FRIDAY,JULY 16 
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THIS article describes the construc-
tion of a simple two-way intercom 

that has been successfully operated 
at distances up to 25 metres between 
base and remote stations. It should 
also work effectively at double this 
distance but with reduced volume. It 
draws its power from a PP3 9V bat-
tery. 
Other battery voltages may be used 

up to 16V, which allows operations 
from a car battery if required. A 
higher supply voltage leads to an in-
crease in volume thereby extending 
its range capability. 

SIMPLE CONSTRUCTION 
The project and its construction 

technique were developed following 
a request for a simple, easy to con-
struct project for the novice which 
did not require any special skills or 
tools such as those associated with 
soldering. Also, component cost had 
to be low. 
The  choice  of  screw  terminal 

blocks in the construction allows the 
unit to be assembled using only a 
few tools: a screwdriver, a means of 
stripping the insulation from a wire, 
and a wire cutter (scissors?), In fact 
there are screwdrivers available that 
have a wire stripper built into the 
handle which could also be used for 
cutting wire. 

I I 

starts here 

COMPONENT IDENTIFICATION 
The components are to be inter-

connected according to Fig. 1. First 
of all, identify each of the com-
ponents. The values of the capacitors 
are printed clearly on the body of 
the component. Note that these have 
an indentation around the body at 
one end. This is the positive (+) 
terminal and must be connected as 
shown in Fig. I. 

USING THE E E SOLDERLESS TEC 

TB1 

TAG 

TR1 

TR2 

TAG 

B1 
9 VOLT BATTERY 

R2 
I I 

BASE STATION 

— (BLACK) 
+ (RED   - - 

TB2 

00 

1(10.0 
00 NAIL 

CHANGE-OVER 
SWITCH 

Fig. 1. Actual size layout and interconnection 
be used as a template. 

The  resistors have their values 
printed on the body in the form of a 
coloured-band code. For those not 
familiar with  this  coding  system, 
refer to Fig. 2 for identification de-
tails.  Resistors may be connected 
either way round. 

INTERCONNECTION TEMPLATE 
The interconnection diagram, Fig. 1 

is drawn actual size which allows it 

diagram of the Two Way Intercom. This may 

to be used as a template during 
assembly. First of all, cut off the end 
two-ways from one of the blocks. This 
will be used later for constructing 
the changeover switch. 
Place  the  now  10-way  terminal 

block (TB1) over its position in Fig. 
1, and then working from top to 
bottom, connect the components to 
TB1 by feeding the component lead(s) 
into the holes in the brass inserts in 
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HNIQUE BY E.M.TERRELL 

if=r111M1 111M1-1 1 

  MUM    

REF VALUE BAND I BAND 2 BAND 3 BAND 4 

RI 

R2 

R3 
RI 

RS 

27k11 

2.2k11 

150110 
IllkIl 

lkn 

RED 

RED 

BROWN 
BROWN 

BROWN 

VIOLET 

RED 

GREEN 
GREY 

BLACK 

ORANGE 

RED 

YELLOW 
ORANGE 

RED 

GOLD OR 
SILVER 

Fig. 2. Co our code identification of the 
resistors R1 to R5. 

COMPONENTS 

Resistors 
R1  27k0 
R2 2.21(0 
R3 150k0 
R4 18110 
R5 MO 
All }W carbon ±5%  page 455 

See 

Capacitors 
Cl. C2, C3 47pF 16V elect. axial 

leads (3 off) 

Semiconductors 
TR1, TR2  BC109 silicon npn 

(2 off) 

Miscellaneous 
B1 9V type PP3 
LS1 LS2 miniature 3 inch diameter 
moving coil speaker (2 off) 
TB1, TB2 2A 12-way screw ter-
minal block (2 off) 
Equipment wire:  stranded  in-
sulated 7/0.2mm, 50cm; battery 
clip with leads for PP3: 2A bell 
or speaker wire, length as re-
quired. 

Approx. cost  £4 5n excluding 
Guidance only  battery 

the block and then tighten the appro-
priate screw to securely grip the 
component lead. When all compon-
ents (not the transistors yet) have 
been fitted, trim the leads on the 
other sides of the components so that 
they  are  of  approximately  equal 
length. 
Next form these leads so that they 

align with the appropriate positions 
on the other terminal block (TB2) 
and then manoeuvre this over the 
component  leads  and  tighten  the 
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AS SEEN 
ON T.V. 

screws as before. Check all connec-
tions before proceeding. 
The next step is to connect all the 

linking wires between the various 
terminal  block  positions.  Cut  the 
wires to the correct length to com-
fortably span the positions they are 
to link, and then remove about lcm 
of insulation from each end. Twist 
each end to form a solid core. Where 
more than one wire is connected to 
the  same  terminal  block  position, 
twist together both ends to form one 
before  inserting  in to  the  block. 
Tighten the screws onto the wires as 
before to securely grip them, see Fig. 
3. Attach the battery clip leads to 
their positions. 

TRANSISTORS 
The transistors may be fitted next, 

but pay particular attention to their 
orientation  for they  may be  per-
manently  damaged  if  connected 
otherwise. Refer to the inset in Fig. 1 
which shows details of the BC109 
lead-outs. Note that the emitter lead-
out is closest to the body tab. Make 
sure also that none of the leads are 
touching or in contact with the case 
of the transistor, for this is internally 
connected to the collector(c). 
Two 25mm long wire nails (with 

heads cut off) should next be fitted to 
the remaining terminal block. This 
arrangement will function as a d.p.d.t. 
switch and allow communications in 
both directions. 

CONNECTING SPEAKERS 
It only remains for the speakers to 

be wired in before testing. Twin bell 
wire or speaker wire is ideal. Remove 
about lcm of insulation from each of 
the eight ends, separating the twin-
ning at each end for about 10cm. 
Twist all the ends as you did with 
the linking wires. Feed the appro-
priate bare wire ends through the 
eyelet connectors on each speaker 
and twist to form a closed hook 
tightened on the eyelet. Finally wire 
the remaining four ends of these 
wires to the terminal blocks (TB2 
and TB la). 
In the prototype intercom, the base 

station assembly was glued to thick 
card with the battery held in place 
with Sellotape. Alternatively it may 
be housed in a plastics box, with or 
without its speaker. 

• Freetime, Thames Television, Friday, 4th June, 
1982, 4.45pm. 

Some form of enclosure must be 
used to house the speakers, for both 
best results and protection. The card-
board boxes in which the speakers 
were packed made quite effective en-
closures once cut-outs were made. 

IN USE 
Place TBla in the TALK position on 

TB2. Connect the battery. A click will 
be  heard  in  the  remote  station 
speaker. Get someone to speak into 
the base station speaker, and if you 
have carried out the assembly cor-
rectly, you will hear their message 
in  your  speaker  when  positioned 
fairly close to your ear. 
Now move TBla to the LISTEN posi-

tion to allow the person at the base 
station to receive your message. 
As there is only one-way communi-

cation at a time, the speaker should, 
when  he/she has finished his/her 
immediate message sign off with the 
word "over". "Over and out" would 
mean the conversation has ended. 
The base station should normally be 
left in the LISTEN mode for incoming 
messages. 

Fig. 3. Fixing component lead and two wire 
links to one block position (a) and (b); (c) 
shows wire connection to speaker eyelet. 



CIRCUIT DESCRIPTION 
The circuit diagram for the Inter-

com is shown in Fig. 4. The two 
speakers, LSI and LS2 are used both 
in the normal loudspeaker mode, and 
in "reverse" as microphones according 
to  their  connection  through  the 
changeover "switch" arrangement. 
When using a loudspeaker as a 

microphone, the pressure waves from 
the voice cause the speaker cone to 
vibrate in sympathy. Thus the coil 
connected to the cone moves in the 
field of the speaker magnet. This 
alternating  motion  causes  an 
e.m.f. to be generated in the coil 
windings.  The  generated  voltage 
follows the frequency and amplitude 
of the pressure waves reaching the 
cone. The amplitude however is very 
small, typically less than 1 millivolt. 

AMPLIFIER 
Transistor TR1 is configured in a 

common-base mode which has very. 
low input impedance and is capable 
of very high voltage amplification. 
To a first approximation the gain is 
given by the ratio of the value of RI 
to the impedance of the microphone, 
that is 27000/8=3300 approx. (Load-
ing of the second stage affects this 
figure). 
The small ac. signals developed in 

the "microphone" reach TR1 emitter 
via ac. coupling capacitor Cl where 
they affect the base current flowing. 
The small base current  variations 
cause much larger collector current 
variations (basic transistor action) re-
sulting  in  a fairly  large  voltage 
change  across  RI.  These  voltage 
variations are available at the collec-
tor of TR1, the output of the voltage 
amplifier. 
This  voltage  cannot  be  used 

directly to drive a loudspeaker as the 

VOLTAGE AMPLIFIER I CURRENT AMPLIFIER 
•  

RI 
27kI2 

R3 

TR1 

R2 

LST 
an 

REMOTE STATION 

 7.-sPEAKERimic. 

C2 
47pF 

TR2 
SC109 

RS 

ar 
BI  I 
9-I2V 

  c3 .1.1   pr.-  17  

_L— 

BASE STATION 
SPEAKER/MIC. 

LS2 an 

TALK  LISTEN 

Fig. 4. Circuit diagram of the Two Way Intercom. 

output impedance is high and con-
sequently output current low. The 
function of TR2 (wired as an emitter 
follower) is to multiply this current 
by the gain factor of TR2 (typically 
200) to produce a level suitable for 

driving an 8 ohm loudspeaker. The 
voltage is slightly reduced by this 
stage of the circuit. The signal has 
thus received voltage and current 
amplification, the power being taken 
from the battery.  11 

JACit PLUG SE FAMILY... BY DOUG BAKER 
I WAS SURPRISED WHEN TOM  ) 
TOLD  ME JACK HAD CONSTRUCTED 
THE PUBLIC ADDRESS  SYSTE M 
SINCE WHEN HAS HE BEEN INTERESTED 
IN SOUND  SYSTEMS? 
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RADIO WORLD 
By Pat Hawker, G3VA 

Museum Pieces 
During the past few years there has 

been increasing interest in "antique radio 
and television" and many of the domestic 
receivers of the 1920s, 1930s, 1940s and 
even 1950s are now being eagerly collected 
and restored. Surprisingly there is no 
really good permanent collection of such 
sets in any of the London museums. 
A few years ago an excellent display of 

"wireless sets" covering 1922-1956 could 
be seen for some weeks at the Victoria & 
Albert Museum and attracted a large 
attendance.  For  this  exhibition  The 
British Vintage Wireless Society produced 
three wall-posters and a set of these on 
my office wall continues to arouse the 
interest of visitors. More recently this 
museum staged an excellent display of 
the original pen and ink drawings from 
early issues of the Radio Times. 
The Science Museum brought together 

early television sets for its special "50 
year" television exhibition in 1980—the 
Science Museum also has its permanent 
"Telecommunications"  gallery  though 
this provides more formal history and 
rather less nostalgia. For several years 
there has been talk of setting up a tele-
vision museum at Alexandra Palace, and 
of course there are several "private" 
museums in the UK such as those run by 
Ron Ham and David Byrne. 

Texas Broadcast Museum 
During a recent visit to the annual 

National Association  of Broadcasters 
convention and exhibition  in Dallas, 
Texas, I took the opportunity of visiting 
The  Texas  Broadcast  Museum  which 
claims to be the "world's largest broad-
cast museum". It emerged from the 
private collection of Bill Bragg (a video 
engineer at a Dallas television station) 
who as a youngster began collecting any-
thing which involved broadcasting and 
gramophones; equipment, receivers, auto-
graphed photographs, magazines and 
literally  almost any  other  broadcast 
memorabilia. 
A few years ago, with his home over-

flowing with hundreds of items, the Bragg 
family "went public" and with a start-up 
fund of just $25 moved their collection 
into shop premises in the main central 
area of Dallas—it has been growing ever 
since. Very far from being a formal history 
of broadcasting and the amateur radio 
bug, it really is the most fascinating 
"attic" of long discarded bits and pieces— 
with tapes and "78s" discs of famous 
American stars of yesteryear adding to 
the atmosphere. 

Collector's Items 
A couple of bulky broadcatt trans-

mitters, 40 working Edison phonographs, 
listening booths, Edison's microscope, 
Bill Haley's guitar,  Walter Cronkite's 
farewell microphone, old scripts, early 
wire and tape recorders, are all on display. 

While set names, such as Atwater Kent, 
Paragon, Grebe, Philco "Cathedral", may 
be unfamiliar to British readers—they 
represent an  important slice of the 
domestic history of our age. 
I noted the 1940s Hallicrafters small-

screen television receiver with a strong 
likeness to that firm's then current range 
of communications receivers. Similarly, I 
welcomed the opportunity to browse 
through a varied selection of old maga-
zines and booklets including a description 
of amateur radio at the 1933 Chicago 
World's Fair. 
The museum by no means adopts a 

rigid "hands off" policy and it seems to 
be run by the Bragg family on a very 
informal basis that adds to the attraction— 
not only to those who recall the days 
when the equipment was in many homes 
but also, I noted, to a party of school-
children who seemed to be vastly enjoying 
the records of the Boswell Sisters, early 
Bing Crosbys and the big band era. 

American A.M. 
When from time to time I have been in 

the USA I have always admired the 
extremely well-organized way in which 
their medium wave a.m. broadcasting 
works, at least from a technical point of 
view. In Europe we have been conditioned 
to accepting an appalling amount of 
co-channel interference, particularly dur-
ing the hours of darkness when the 
ionosphere reflects back signals from 
stations several hundreds of miles away. 
On many of the low power stations one 

now accepts that night time coverage, far 
from being greater after dark, is in reality 
only a small fraction of the daytime 
coverage. Some channels, occupied by 
very high power stations attempting to 
broadcast to other countries, are virtually 
only useful for a single station over the 
whole of Western Europe. 
In the USA, once the chaos of the 

early days of broadcasting was overcome, 
the system has been well planned. Many 
a.m. stations are "daytime only" closing 
down as darkness falls to leave "clear 
channels" for others, and even these 
clear channel stations are limited to a 
maximum of 50kW. 

Directional Aerials 
For many years, very good use has 

been made of highly directional aerial 
arrays using up to about a dozen masts, 
carefully designed to produce "nulls" of 
minimum radiation towards other stations 
using the same frequency. It is all a giant 
jig-saw pattern but it means that listeners 
in the cities, both during the day and 
night, can tune to many different stations, 
each coming through clearly enough to 
give reasonably good quality reception. 
This year, at Dallas, I found a good deal 

of anxiety. Many of the a.m. broadcasters 
are worried that the present situation may 

deteriorate rapidly due to the intention of 
Cuba to build many more a.m. stations, 
not using directional aerials, and with at 
least two 500kW transmitters. Calculations 
show that if the Cubans go ahead with 
their plans—they recently walked out of 
an international planning conference—a 
considerable  number  of  American 
stations will lose between 90 to 99 per cent 
of their  interference-free  night  time 
coverage. 
To be fair to the Cubans, part of the 

problem has arisen from the intention of 
the Americans to broadcast on medium 
waves to Cuba. Up to now the radio 
propaganda "war" has been waged on 
short waves—including a period when the 
CIA operated an anti-Castro station on 
Swan Island in the Caribbean. 

A.M. Stereo 
Another problem is facing the American 

a.m. broadcasters. Many of them are keen 
to introduce stereo on medium waves and 
for several years the FCC has been trying 
to decide which a.m. stereo system would 
be best. Now it has given up and ruled it 
must be left to the marketplace to decide. 
There  are  still  four  aggressively-

competing systems: Magnavox, Motorola, 
Harris and Kahn/Haseltine. Unfortunately 
the systems are not compatible and 
American anti-trust laws make it illegal 
for the broadcasters to agree among 
themselves on which system to use So 
listeners may find their new a.m. stereo 
set can only be used on a few stations, or 
more likely it will delay the widespread use 
of any system unless it proves possible to 
design a universal decoder; difficult and 
very expensive. 
Broadcasting in the States shows much 

rivalry between AM and FM stations and 
is based on 10kHz channel spacing. For 
these and other reasons it may be some 
considerable time before there is any 
move to start a.m. stereo in Europe. 

"Faulty vertical hold, 
I'd say". 
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Everyday News  
ROYAL AWARDS FOR THE 
. .. FR O M AI DS FOR IN DUSTRY T O AI DS FOR T HE DIS ABLED .. . 

Electronics figured pro minently in this years 1982 Design Council Awards 

For the first time a CHIP was given an award. LUCY, 

THE 1982 Design Council Awards were presented to 34 
British companies by HRH The Duke of Edinburgh at 

a ceremony at the Barbican Centre, London. 
The awards were given for a wide range of products. 

Among five motor awards there were two commendations 
for prototypes. 
Engineering products and components award winners, 

eight and four awards respectively, came from the agri-
cultural, aviation, robotics and micro-electronics fields. 
Four awards were made in the medical area for laboratory 
aids, surgery equipment and a mobility aid for handi-
capped children. 
We regret that we are unable to mention all winners 

by name, but have selected a few to give some idea of 
the formidable task in winning one of these highly 
prestigious symbols of excellence. 

Lucy the Chip 
It is fitting in 1982, desig-

nated  Information  Tech-
nology Year, that LUCY, a 
customised i.c. designed by 
Mullard  for  viewdata-type 
applications should win an 
award. 
It has been designed speci-

fically as part of a decoder 
used in TV terminals suit-
able for viewdata-type appli-
cations, where coded alpha-
numeric  and  graphic  in-
formation  is  transmitted 
from a computer data base 
down the telephone line. 
The function of the chip is 

to act as a general interface 
between various data sources 
and the  microprocessor in 
the decoder. The circuit den-
sity of LUCY is so high that 
it combines  the  functions 
of  the  many  conventional 
peripheral integrated circuits 
previously used in viewdata 
decoders.  The  result  is a 
more compact, cheaper and 
more sophisticated decoders 
for viewdata systems. 

The Homer 5 marine receiver. 

Marine Call 
Brookes  & Gatehouse  is 

the first marine electronics 
company to win two con-
secutive awards. This year 
the award has been given 
for  the  Homer  5 marine 
radio receiver. 
The major advance in the 

design is that it is controlled 
by a microprocessor and has 
brought  low  cost  sophisti-
cated reception to a wide 
range of craft. 

Mullard's teletext decoder chip was the happy recipient! 

HRH The DuAe of Edinburgh presenting an award to Ivor Cohen 
for the company's LUCY chip (left), used in viewdata decoders. 

Mobile Aid 
An award in the Medical 

Equipment section went to 
Malden Care for their Rally 
Special  Go-Kart,  a stylish 
vehicle for disabled children 
that provides them with a 
greater  freedom  of  move-
ment outdoors. The judging 
panel  commended  the  ob-
vious consideration that had 
been given to safety factors. 
An  electronic  controller 

gives  full  directional  and 
speed control from a joy-
stick that can be mounted 
right or left of the driver. 
By gently pushing the stick 
halfway  forwards,  t h e 

of Mu/lard 

vehicle  moves  forward  at 
half-speed;  fully  forward 
provides a speed of not more 
than 2.5mph. 
The speed is controlled so 

that it will not increase on 
a downward slope. A key-
switch at the back enables 
parents  to  immobilise  the 
Go-Kart so that children, dis-
abled or able-bodied, cannot 
go for unintended joy rides! 
Additional features for the 

Go-Kart include a detachable 
"bonnet" to protect legs, and 
a remote control for children 
who cannot drive the vehicle 
themselves. 
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from the World of Electronics 

INNOVATORS 

Advanced technology flight simulator from Rediffusion Simulation was an 
award winner in the engineering section. 

Flight Simulator 
Two and a half tonnes of 

fuel is burned up every time 
a jumbo jet takes off. In-
creasing fuel prices, coupled 
with  ever-tightening  flight 
schedules means that fewer 
aircraft can be made avail-
able  for  essential  crew-
training. 
A British company, Redif-

fusion Simulation Ltd from 
Crawley, has provided the 
answer  to this  world-wide 
problem, with the develop-
ment of an advanced tech-
nology flight simulator for 
training crews in the most 
realistic  conditions  on  the 
ground. 
The main design criterion 

was  to  create  a totally 
realistic  training  environ-
ment in terms of both the 
physical  and  performance 
characteristics of a particu-
lar aircraft. This has been 
achieved physically by fully 
reproducing  the  aircraft 
flight  deck,  making  maxi-
mum use of original intru-
ments,  flying controls  and 
furnishings. 
Sensory  cues  of  motion, 

control feel, vision and sound 
are provided through separ-
ate systems and co-ordina-
ted by a central 32-bit com-
puter  programmed  with 
flight data relating to each 
specific aircraft simulated. 

Robotics 
In the area of robotics, the 

CompArm  robot  manufac-
tured by Hall Automation is 
one of the leading examples 
designed  to  provide  fully 
automatic  spraying,  pre-
viously carried out by opera-
tors in paint booths. 
The arm is controlled by 

the HAL 90 computer con-
trol  system  with  a solid-
state,  non-volatile  memory 
with separate modules of 10 
minutes capacity, and which 
can contain up to 63 separ-
ate spraying programmes. 

Computers 
We leave readers to guess 

who  took  the  computer 
award? But when last seen, 
not on the BBC, he had the 
full spectrum of expressions 
on his face and was using 
the code name ZX81. 

The Future 
As  this  year's  winners 

celebrate their success The 
Design  Council  begins  its 
search for the 1983 Design 
Council Award winners and 
invites submissions  for its 
five  Awards  categories — 
Engineering  Products,  En-
gineering Co mponents, 
British  Motor  Industry, 
Medical Equipment and Con-
sumer and Contract Goods, 
both decorative and durable. 

TELETEX 

By international agreement 
the term Teletex is to be 
used for high-speed message 
transfer (electronic mail) in 
the UK and overseas net-
works. 
Not to be confused with 

teletext, a term used to des-
cribe  broadcast  viewdata 
services such as Oracle and 
CEEFAX. UK Teletex starts 
on  a pilot  scale  almost 
immediately with full imple-
mentation of domestic and 
international service by 1984. 

ANALYSIS 

A  new  industrial  robot 
developed by Fujitsu is said 
to have such delicacy and 
accuracy of  touch  that it 
can  be  used  to  assemble 
small electronic components 
and watch parts. 

World leader in semicon-
ductor sales, Texas Instru-
ments, is forecast to lose the 
championship in the coming 
year to challenger Motorola 
who has been Number Two 
for many years. Both com-
panies have world sales of 
more than a billion dollars 
with T1 currently leading at 
1.3 billion against Motorola's 
1.2 billion. 

ZERO-ONE 
Digital technology has become so dominant in recent 

years that many of us imagine it is not only fashionable but 
also something completely new. The fundamental idea is a 
binary system in which the basic operational component is 
a two-state device which can be either "on" or "off". In 
electronics, diodes or transistors can be used as switches in 
circuits whose signal paths always have one or other of two 
possible voltage levels or, in the terminology, logic level 
zero or logic level I. 
The principle of two-state signalling is nothing new. It was 

well-known to the ancients and has been practiced through-
out recorded history. Perhaps the earliest examples were 
fire beacons recorded in the literature as early as 500 BC. 
Fire out, level zero. Fire lit, level I. 
An extended system of this type was used in 1588 between 

Plymouth and London to signal that the Spanish Armada had 
been sighted. The beacons were spaced some eight miles 
apart over 200 miles and it took 20 minutes for the message 
to reach the capital, the delay being the time it took to light 
each beacon in succession along the chain. But this was still 
very must faster than relays of riders on horseback. 
The drawback of simple on-off signalling is its low informa-

tion content of only one "bit". London was informed of the 
sighting but still knew nothing of the size of the Armada or 
its intention. It was also necessary to know in advance that 
beacon lit meant Armada sighted. 
The electric telegraph was the big breakthrough in long-

distance  signalling,  became  faster,  more  private  and 
independent of visibility. The two-state on/off principle was 
still used but the invention of a dot/dash, mark/space code 
by Samuel Morse (1791-1872) made it possible for alpha-
numeric messages of any complexity to be transmitted and 
received. The principle was as before but the information 
content was now virtually infinite. 
By 1862 Britain had 15,000 miles of installed electric 

telegraph. The peripheral equipment was a Morse key for 
sending and headphones for receiving. Some sixty years ago 
those peripherals were updated to keyboard entry and 
printer read-out for commercial use. 
The modern "digital revolution" is merely an extension 

of an old principle. The difference today is in sheer speed 
and handling capacity of very large quantities of logic states, 
in their marshalling, manipulation and storage. Zero and 1, 
the simplest of all signals, remains the operating principle 
of all digital computers, digitally controlled machines and 
processes. 

Brian G. Peck 

Everyday Electronics, July 1982 469 



BY T. R. de Vaux- Balblrnle 

W HEN  fitting a trailer or caravan 
to a car, one important point is 

often overlooked. This is to provide 
some assistance to the brake light cir-
cuit to relieve the load when the addi-
tional lights are operated. 
The usual solution is to simply wire 

the caravan brake lights in parallel 
with those on the car, which will work 
but the switch will now pass twice the 
normal current and this can cause 
premature failure. Where the switch 
is of the type directly operated by the 
brake pedal, replacement is straight-
forward, but if it is of the pressure-
operated type placed in the hydraulic 
brake line replacement is much more 
costly. This is because air will enter 
the system when the old unit is re-
moved and "bleeding" will be neces-
sary when the new switch is fitted. 
Apart from it being illegal to drive 

a car with defective brake lights, such 
failure will endanger other road users. 
The answer is to install a relay 

circuit which will operate the addi-
tional brake lights while imposing 
negligible load on the existing system 
and some commercial units employ a 
mechanical relay, but here we have 
used a power transistor to do the 
actual job of switching. 
In designing this project, it was also 

thought worthwhile to add a special 
safety feature. This is an indicator 
light placed on the car dashboard 
which warns the driver that one or 
both trailer brake lights have failed. 

• 

As well as indicating "blown" bulbs, 
the warning light will also operate if 

there is a poor electrical connection; 
at the socket on the towbar, for 
example. 

CIRCUIT OPERATION 
The circuit diagram is shown in 

Fig. 1. When the brake pedal is 
pressed, the brake light switch closes 
as the car brake lights operate in the 
usual way. A small current also flows 
through RI into the base of transistor 
TR1. This turns it "on" and as TR1 is 
directly coupled to TR2, as a Darling-
ton pair, this is also turned "on". 
TR2 is a power transistor capable 

of carrying the current needed for the 
trailer brake lights which are con-
nected in its emitter circuit. 
The collector current for TR1 and 

TR2 flows through a coil of wire 
(RLA/1) wound around the body of 
a miniature reed switch (RLA1). This 
will be operated by the magnetic field 
generated by the current  flowing 
through the coil. 
When construction is complete, the 

number of turns of wire on the coil 
will be adjusted so that the current 
for two lamps will be sufficient to 
operate the reed switch but the cur-
rent for one will not. Thus, if one or 
both lamps fail or if there is a poor 
electrical connection, the reed switch 
contacts will fail to close. 

WARNING LIGHT 
The reed switch contacts could be 

used to operate the warning light, 
LP1, directly but then this light would 
operate each time the brake pedal was 
pressed in normal operation. This is 
unsatisfactory;  the  warning  light 
should stay off in normal use and only 
operate in cases of failure. 

Fig. 1. Circuit diagram of the Brake Light Relay unit. Note that the inset diagram of the 
vehicle break light circuit is representative only and therefore omits certain details. 
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One method of achieving this would 
be to use a reed switch with normally 
closed contacts but these are uncom-
mon. So as most reed switches have 
normally open contacts and are cheap 
and readily available, one of these 
was used along with TR3. 
When the brake light switch is 

made, current also flows into the base 
of TR3 via R2, turning it "on". How-
ever, before there is time for LP1 
(connected to the emitter of TR3) to 
light, the reed switch contacts close, 
earthing the base of TR3, turning it 
firmly "off". 

BRAKE LIGHT FAILURE 
If a brake light fails, then the reed 

switch contacts will remain open since 
there  will  be  insufficient  current 
through RLA/1, and the warning light 
will operate. The purpose of R3 is to 
ensure that TR3 is "off" during the 
time when the brake pedal is not 
pressed. 
From the foregoing it can be seen 

that the warning light will operate 
each time the brakes are operated 
whilst not towing a trailer, because, 
as far as the circuit is concerned, 
there  is "failure"  of  the  trailer 
brake lights. It is necessary to either 
disregard this or to fit a small switch 
on the dashboard to cancel the indi-
cator when not towing. To preserve 
the safety feature it is, of course, 
necessary to remember to switch on 
again when towing. 

CONSTRUCTION 
The prototype was built in a metal 

"throat lozenge" tin 85 X 65 X 22mm. 
This not only provides mechanical 
strength but also acts as a heat sink 
for TR2. For this reason a plastic box 
should not be used. 

COMPONENTS 
Resistors 
R1  4700 
R2 1k0 
R3 47k0 
All 1W carbon ±5% 

page 455 Semiconductors 
TR1  BFY51 npn silicon 
TR2  TIP3055 npn silicon 
TR3  ZTX300 npn silicon 

Miscellaneous 
TB1  5A, 5 way terminal block 
LP1  12V panel mounting 

indicator 
RL A 6-RSR- A miniature  reed 

switch, normally open con-
tacts with  six turns of 
1/0.6mm wire (see text) 

0.1 inch pitch strip board, 13 
holes by 16 strips; case to suit; 
grommet;  transistor  mounting 
kit; 4A auto type stranded wire; 
auto type spade connectors; auto 
type bullet connectors; board 
mounting hardware. 

Approx. cost  f a excluding 
Guidance only  ia  case 

Most of the circuit is built on a 
piece of 0. lin pitch stripboard, 16 
strips by 13 holes as shown in Fig. 2, 
with the exception of TR2 and the 
terminal block. 
When fixing TR2 into the case, the 

mounting kit supplied must be used to 
electrically isolate it. The kit consists 
of a mica washer and a plastic bush 
and is assembled as shown in Fig. 2 

REED RELAY COIL 
To begin with, the coil RLA/1 

should consist of six turns of ordinary 
1/0-6mm single core insulated equip-
ment wire. This will be approximately 
right for the reed switch specified. 
There are differences between reed 
switches of the same type, so it is pos-
sible that some adjustment will be 
required later. 
The circuit panel is secured inside 

the box using nuts, screws and stand-
off insulators. These stand-offs may be 
made from two short pieces of plastic 
wall-plug. They are essential to ensure 
that the copper strips on the circuit 
panel do not touch the metal box and 
cause short circuits. Where wire con-
nections pass through the box to the 
5-way terminal block on top, a rubber 
grommet must be used. 

INSTALLATION 
The finished unit may be mounted 

in the boot of the tow-car. It can, per-
haps, be concealed behind a trim 

Fig. 2. Stripboard layout 
and interwiring diagram 
showing the mounting of 
TR2 using the mounting 
kit supplied. Note that all 
wires from the component 
board  to the terminal 
block must pass through 
a grommet. 

panel but it is best to leave it free for 
the time being since final adjustments 
may be necessary. 
Locate a fuse which is "live" only 

when the ignition is turned on with 
the aid of a 12V test lamp and run a 
length of wire from this fuse to TB1-1 
on the unit. This wire must be of the 
stranded variety and be rated at 4A 
minimum. An automotive type con-
nector must be used at the fuse end 
and if all available outlets from the 
fuse have been used, a "piggy-back" 
connector may be obtained from a car 
accessory shop to turn one outlet into 
two. 
Wherever wire must pass through 

a metal panel in the car, a hole should 
be drilled and a rubber grommet 
fitted. Now run a wire from the in-
dicator light LP1 on the dashboard to 
TB1-3 on the unit. This may be light-
duty wire but must still be of the 
stranded automotive type. 

BULLET CONNECTORS 
Using a little detective work, locate 

the wire which leads from the existing 
car brake light system to the socket 
on the tow-bar. This wire should be 
broken at a convenient place and in-
sulated "Bullet" connectors inserted 
to extend both free ends to the posi-
tion of the unit. These connectors 
should allow the two ends to be joined 
together again so that "conventional" 
operation is once more possible in the 
event of the unit failing or, perhaps, 
when selling the car. 
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View inside the finished prototype show-
ing the circuit board and power transistor 
mounting. 

4•4110Milagasaamisw 

The terminal block is mounted onto the 
base of the "lozenge" tin as shown. 

The free wire leading to the exist-
ing brake lights should go to TB1-2 
whilst that leading to the tow-bar 
socket should go to TB1-4 on the 
unit. Finally. TB1-5 on the unit should 
be connected to an earth point. One 
may already exist nearby or alterna-
tively, a small hole may be drilled in 
the metal and an eyelet and self-
tapping screw used. Ensure that the 
paint is scraped away from the area 
of contact. 

MOUNTING 
An ideal way of securing the fin-

ished unit to the bodywork is by 
means of two self-tapping  screws 
through the lid. In this way, the en-
tire circuit may be "snapped" into 
position and removed just as easily. 
The indicator light LP1 is mounted 

in the dashboard. One terminal is 
"earthed" and the other connected 
directly to TB1-3 or via the panel 
switch described earlier. 

FINAL TESTING 
The circuit is now ready for final 

testing. The caravan plug should be 
connected to the car and the rear 
covers removed from the light clusters 
on the caravan. With the ignition 
switched on and the brake pedal oper-
ated, all four brake lights should 
operate and the panel light should 
remain off. If the panel light comes on 
when the lights are working, a few 
extra turns of wire should be added 
around the reed switch. 
When one brake lamp is removed 

from the caravan the panel light LP1 
should now signal a fault when the 
brake pedal is pressed. If LP1 stays 
off then there are too many turns of 
wire around the reed switch and a 
few should be removed. With both 
bulbs removed from the rear of the 
caravan, or with the caravan un-
coupled, the indicator should again 
light. 

When the correct number of turns 
have been found for RLA/1 it is ad-
visable to "lock" them with a little 
adhesive. Check that everything works 
with the engine running. 
All being well, the trim panel can 

be replaced and the unit left to do its 
job. As this circuit works along the 
lines of the old maxim that "preven-
tion is better than cure", the extended 
life of the brake light switch is un-
likely to be noticed. However, one day, 
when the dashboard indicator warns 
you of a failed bulb, you will bless the 
day you built this project!  111 

(Doter FORGET TO 
PL4CE 4 FIRM ORDER 
FOR 

tii)  t 414  0,  
Litesold's new 'L Series soldering iron — now at a bargain price. 
Outstanding performance Lightweight. Easy to maintain. 
Elements are enclosed in Stainless Steel shafts. 
.nsulated with mica and ceramic. Non-seize 
interchangeable bite, choose from 
copper' or 'long life'. A very special 
tool at a very special 'direct' price. 
Just £5.58 for iron fitted with 3.2mm 
copper bit. Just £2.40 for 3 spare 
copper bits (1.8: 2.4; 4.7). 
A mere £4.38 for 
professional spring 
stand! Or  Ae 
lot for £11.11! 
sags— a-IWO-qr. 

All prices inc. VAT P.SeP.  DEVELOPMENTS LTD 
Please allow 14 days delivery. 
wr:te today Send Cheque/P.O. to Litesold. 97 99 Gloucester Road. Croydon CRO 2DN 

or phone 01-689 0574 for BarclaycarcLAccess sales 

Vri  -017 )1\ 
LIGHT SOI,DERING 

LIGHTNING 
DO YOU NEED:- Electronic components, Tools, Test Equipment, 

Cases, Cabinets and Hardware etc. IN A HURRY? 
THEN YOU NEED:-

LIGHTNING Electronic Components. 

Because LIGHTNING Strikes out where others tail:-

Express Despatch  All Low Prices  In Depth Stock 
AN New Guaranteed Goods from Leading Manufacturers 

With all that going for us, going to you can you really afford to be 
without a copy of our brand new exciting CATALOGUE? 

Many Prices Reduced — Many More Stock Lines 

Send for YOUR Copy Now, ONLY 70p Post Paid 

W HY? 

LIGHTNING ELECTRONIC COMPONENTS 
84 Birchmoor Road, Birchmoor, Tamworth, 
Staffs. 878 lAB. (NOTE New Address) 

aft 

TITAN TRANSFORMERS AND COMPONENTS 
CE NTRAL HALL CHAMBERS, 

GRI MSBY DN32 7EG 
Mail Order only —  Prices include IS % VAT 

Inverters—high quality frequency stable 12 volts DC. 240 
AC/50Hz/I00, 250 and 300 watt. 24 volts DC/240 AC/ 
50Hz/500 watt. 

Voltage Stabilisers—Coarse or fine regulation. High speed 
Null switching 170/260V/50Hz. 100VA to 5KVA plus other 
sizes. 

Adaptors—Switchable 6-7.5-9V 300MA unregulated. 
6-7-5-9V 250 MA regulated. 

Battery chargers-2 volts & 6 volts, power supplies and a 
full range of transformers. 

Send S.A.E. for details of product you are interested in. 
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At last 
the message 
has come 
through, all you 
old solderers can 
throw away the 
soldering irons and the 
perforated circuit 
boards. NOW you can use 
PROTO-BOARDS from 
GSC. Despite daily break-
throughs in components 
and packaging, designing 
and testing new circuit con-
cepts is often a lot more manual 
work than creative work. No 
wonder if you are using old 
fashioned perforated boards and 
time-consuming soldering. With 
PROTO-BOARDS any 
component can be plugged in, 
tested, removed, and used again. 
Circuits can often be designed 
from component pinouts and 
the circuit diagram does not 
need to be drawn until after 
the circuit is working properly. 
PROTO-BOARD designing is very 
much like careful single-sided 
printed circuit design in terms of 
the effects of parasitics and in 
terms of operation at high 
frequency or low levels. Well 
planned grounds and judicious 
use of shielded cable can permit 
operation through VHF 
frequencies. So, you old 
solderers, stop soldering on! Send 
off for our FREE 40 page 
catalogue; we have a P ROTO-
BOAR D to fit any size budget. 

GLOBAL SPECIALTIES CORPORATION 

M O = 

24 HOUR SERVICE FROM GSC 
PROTO BOARDS  Call 10799/ 21682 mth your Access, A mencan ExPreSs. Barclaytacd 
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A.C. MAINS 
EXPLAINED 

THE  SI  %no method 01  transmit-
ting  and  distributing electrical 

energy throughout the world is by 
Alternating Currents (a.c.), so called 
because the generated voltage is in 
the form of a sine wave and being 
a continuous wave. it has a frequency. 
The mains frequency used throughout 
the UK is 50 cycles per second or 
hertz (Hz) and in other countries is 
usually either 50 or 60Hz. 
How therefore can the voltage of 

a sinusoidal wave which varies be-
tween zero and some peak value be 
classified? This can be achieved pre-
cisely because the a.c. voltage is 
always sinusoidal 

DETERMINATION OF AN A.C. 
VOLTAGE 
If a 12 volt, 24 watt lamp is first 

connected across a car battery and 
then across the output terminals of 
a suitable 12 volt transformer, it will 
be seen that the lamp lights with 
the same brilliance even though the 

1/50 SEC  -""1 

Fig. 1 .1a. C.R.O. display for the 12 volts d.c. 

1/50 5EC. 

Part One 
BY A  KE NYON 

former voltage source is d.c. and the 
latter, a.c. So what are the charac-
teristics of the sine wave which will 
give the same power output as a 
direct voltage? The easiest way to 
investigate this, is to compare each 
voltage on a Cathode Ray Oscillo-
scope (c.r.o.). 
Set the time base frequency to 

measure 50Hz (5ms per division) and 
connect the battery to the c.r.o. input 
terminals noting the 12 volt cali-
bration height (see Fig. 1.1a). Next 
observe the 12 volt a.c. waveform 
from the transformer output (with 
the lamp still across it) and note the 
detail of the voltage sine wave which 
is equivalent to the 12 volts d.c. (See 
Fig. 1.1b). 
Upon examination it can be seen 

that this sine wave oscillates between 
a maximum of 16-97 volts positive 
and 16-97 volts negative in order 
to produce a voltage equivalent to 
12 volts d.c. (The fact  that  the 
voltage goes  negative during one 

+15.97V 

+I2V 

OV 

—16-97V 

Fig. 1.1 b. C.R.O. display for the 12 volts a.c. 

half cycle does not matter since re-
versing the lamp across the battery 
terminals gives the same brilliance). 
The ratio of the peak a.c. voltage 

to the equivalent d.c., is equal to: 

16.97 
— =1•414 
12 

and this is a constant for all sinu-
soidal waveforms. 
It is also true that: 

peak voltage 
— equivalent d.c. voltage 

1.414 
This equivalent is known as the 

r.m.s. value (Root Mean Square) of 
the a.c. voltage. All voltage referred 
to on an a.c. network are the volt-
ages in terms of their r.m.s. value 
(their equivalent d.c. value). 
For instance, the 240V single phase 

output from a domestic mains socket 
varies sinusoidally between plus and 
minus 339V (240V x1-414) at a fre-
quency of 50Hz. 

MEASUREMENT OF A.C. 
CURRENT 
An inspection of Fig. 1.1b shows 

that at any instant, the a.c. voltage 
is either zero, positive or negative 
and if this voltage is applied to a 
resistance (for example, the filament 
of the 12V lamp) the resulting cur-
rent (I) will vary in accordance with 
Ohm's law, I= V / R. 
It follows therefore that the cur-

rent will also be a sine wave and its 
equivalent d.c. (r.m.s.) value will be: 

V 

m.. =  R 
From the power taken by the lamp 

we know that the current will be the 
power in watts divided by the voltage 
which equals 24W÷ 12V=2A, and that 
this is the r.m.s. current. The peak 
current taken from the transformer 
will therefore be 2x 1•414=2•828A. 
As with the voltage, all currents 

referred to on an a.c. network are 
given in terms of their r.m.s. value. 
This is sometimes referred to as the 
"Virtual Value", that is the value of 
the a.c. waveform which is virtually 
equivalent to a d.c. voltage or current 
of the same value. 

SINGLE PHASE AND THREE 
PHASE SUPPLY SYSTEMS 
Generators of  a.c.  voltages  are 

known as Alternators and the best 
way to understand the generation of 
a three- phase system is to first 
examine how a single phase voltage 
is produced and to avoid confusion, 
a single conductor rotating in a 
magnetic field will be considered. 
Referring to Fig. 1.2, the conductor 

(shown here looking "end on") is 
rotated in a uniform magnetic field 
created between the two poles of a 
permanent magnet. 
If the conductor moves across the 

magnetic field in one direction as 
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shown (from point A to point C), a 
voltage  is generated  between  the 
ends of the conductor. When the con-
ductor moves back across the same 
magnetic field in the opposite direc-
tion (from point C back to point A), 
the polarity of the induced voltage 
is reversed.  When  the  conductor 
moves parallel to the path of the 
magnetic field in either direction (at 
A or C), no voltage is generated in 
the conductor. 
Three things now determine the 

amplitude of the generated voltage. 

I. The speed at which the con-
ductor moves across the magnetic 
field. 
2. The strength of the magnetic 
field. 
3. The length of the conductor. 

Assume now the ends of the con-
ductor to be connected to two slip 
rings  (see  Fig.  1.3)  with  carbon 
brushes connected to the input of 
an oscilliscope. The speed of rotation 
of the conductor is now set to fifty 
revolutions per second (3,000 r.p.m.) 
and the strength of the magnetic field 
adjusted to generate a peak voltage 
of 339.41V alternating from positive 
to negative between the slip rings 
This is a standard 240V r.m.s. supply. 
Now connect one slip ring to an 

Earth point; this will be the Neutral. 
This slip ring will always be at Earth 
potential while the other slip ring 
will alternate from 339V above earth 
potential to 339V below. 
This slip ring is the Live terminal 

and the generated supply will be the 
same as the single phase 240V supply 
of Live and Neutral as supplied to 
domestic premises. Fig. 1.3 also shows 
how the output voltage sine wave that 
would appear on an oscilloscope, the 
frequency being 50Hz. 

N 

($ 

\ 

7 

\ 

0 
B 

0 0 

\ 

L' 
Fig. 1.2. Simple ac. alternator. Magnetic 
field shown as parallel lines. 

THREE PHASE A.C. SUPPLIES 
A  Three  Phase  supply  differs 

from the single phase system in that 
three voltages, each equal to the 
single phase supply, are simultane-
ously generated within the same mag-
netic field. (See Fig. 1.4). 
This is similar to that shown in Fig. 

1.3 but instead of having only one 
conductor rotating in the magnetic 
field, there are three,' equally separa-
ted by 120 degrees. Each conductor 
will generate 240V at 50Hz as before 
but their respective peaks will occur 

QUESTION TIME 
1.1. The single  phase  Line to 

Neutral voltage of a three phase 
system measures 115 volts. 
What is the three phase Line 
voltage ? 

1.2. A three phase transmission 
system is 33,000 volts. What is 
the peak voltage of any Line 
conductor to Earth? 

1.3. Examine Fig. 1.3. Can you 
suggest any way in which the 
voltage could be increased two-
fold whilst keeping the same 
magnetic field strength and the 
same frequency? 

at 1/150 of a second intervals. 
The three commoned ends of the 

conductors are joined to one of the 
slip rings as shown. This slip ring will 
be permanently at Earth potential, 
and again called the Neutral while 
the three other slip rings will each 
have a separate 240Vr.m.s. voltages 
alternating above and below Earth 
potential. The resulting output wave-
forms are also shown in Fig. 1.4. 
The voltage from any slip-ring to 

neutral is referred to as the single 
to neutral is referred to as the single 
phase voltage and the voltage across 
any two of the three live slip rings 
is referred to as the three phase Line 
voltage, that is, between rings one 
and two, two and three or one and 
three. 
It can be shown that the Line volt-

age or the voltage between any two of 
the live slip rings on the three phase 
power system is %/3 times greater than 
the  single  phase  Live to Neutral 
voltage. Now as ./3 (the square root 
of three) is approximately equal to 
1•73, we can say that for a distribu-
tion system of 240V, the three phase 
voltage is 240V x 1-73=415V. 

To be continued 

LIVE 

OSCLLOSCOPE 
Fig. 1.3. Single phase a.c. alternator with a single con-
ductor rotated in a magnetic field. 

NEUTRAL 

OUTPUT WAVEFORM 

ODIRECTION OF 
ROTATION 

SLIP-RINGS 

CARBON BRUSHES 

OUTPUT WAVEFORMS 

DIRECTION 
OF 

ROTATION 

Fig. 1.4. Three phase ac. alternator with three conductors, 
equi-spaced 120 apart, rotated in the same magnetic field. 
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SQUARE 

one 
FOR 
BEGINNERS 

THIS months subject deals with tools 
I for the construction of electronics 
projects. Having the proper tools for 
the job certainly makes work a lot 
easier and will in general result in a 
better made projects. 
As with most things in life you get 

what you pay for—and tools are no 
exception. Quality tools cost  more 
(obviously) but in the long term will 
be more cost effective than a number 
of lower grade (cheap?) tools. 

SOLDERING IRON 
Virtually all projects involve solder-

ing so a soldering iron is essential 
and should be at the top of your list. 
The  majority of EE  projects can 
be comfortably assembled with the 
aid of a 15 to 20W iron fitted with a 
I -5mm diameter bit. A larger bit size 
could also be in stock for bigger jobs. 
for example, soldering to large tags 
on potentiometers, transformers and 
the like. An iron clad bit will last 
longer. 
Choose a mains powered iron un-

less you have a specific reason for 
choosing a lower voltage type. The 
lower voltage types can be used with 
the mains via a suitable transformer 
which will provide isolation. Hooks 
are fitted to most irons for hang-
ing purposes during use, but a stand 
is much better and safer. 

WIRE CUTTERS 
Wire  cutters  are  necessary  for 

trimming component leads to the re-
quired length, either before or after 
soldering, and for cutting intercon-
necting wire to length. The latter 
may be cut using a pen-knife, but 
cutters are preferred. The two sec-
tions of the cutter can  either be (a) 
lap-jointed, where the sections are 
laid one on the other and rivetted 
together to pivot at this point, (b) 
box-jointed, where the two sections 
are machined to inter-lock about a 
machined pivot. The latter will pro-
vide longer service. 
Cutting edges can be obtained with 

and without a bevel, the latter pro-
viding a very close cut. Other varia-
tions are size, for light, medium and 

Fig. 1. A selection of wire cutters (these 
are also referred to as side cutters). The 
pair on the left are lap-jointed, the others 
all being the box-jointed type, the heavy 
duty pair in fact having two joints for extra 
leverage. 

Fig. 2. Wire strippers. The pair on the left 
are of superior quality but as such, can be 
considerably more expensive. Both types 
are adjustable for different size wires. 

Fig. 3. A range of pliers with the elec-
tricians pliers in the centre, flanked by two 
pairs of long-nosed pliers. A pair of fine 
tweezers are also shown. 

Fig. 4. The basic tool kit with, clockwise 
left to right, small cross-head screwdriver, 
spot-face cutter, small plain screwdriver, 
wirecutters, long-nosed pliers, wire strip-
pers, mains soldering iron and in the 
centre, a reel of solder. 

heavy duty use, and with and without 
spring loaded handles, see Fig. 1. 
Lightweight sprung handle cutters 

without bevel have been found most 
useful  in  the  workshop.  Heavier 
cables could be cut with a pen-knife. 

WIRE STRIPPERS 
Wire strippers are needed for re-

moving  the  insulation  from  wire. 
Basically, there are two versions as 
shown in Fig. 2. Both shown are 
adjustable and spring loaded. The ad-
justment does allow the strippers to 
be also used as cutters. 
There is quite a difference in the 

cost of these two versions and we 
have found that the cheaper type in 
(b) to still function well after several 
years of use. Cable strippers can also 
be bought, but their expense is not 
justified for hobbyist use. 

PLIERS 
A selection of different pliers are 

seen in Fig. 3 and one or more 
different pairs will be regularly re-
quired during construction. The pair 
shown top centre in Fig. 3 are known 
as electricians pliers which are also 
usually equipped with a centre cutter 
for heavy cables and wire, and a side-
slot-cutter for heavy wire gauges. The 
jaws are serrated for gripping pur-
poses, useful for holding nuts/bolts. 
The smaller pairs of pliers are 

long-nose pliers. These will be useful 
for bending component  leads  and 
linking wires, as heatshunts, picking 
up and placing components on boards; 
tweezers are useful for the latter. 

SCREWDRIVERS 
A small selection of screwdrivers 

are an essential part of any elec-
tronics toolkit. You can buy inexpen-
sive  screwdriver sets,  conveniently 
packed in a plastics case with two 
or three different shaped heads of 
different sizes which are satisfactory 
for the hobbyist. 
The kits we have in mind are for 

general purpose use and also contain 
a pointed blade and a threaded blade, 
for making holes in wood. 

STRIPBOARD 
Stripboard is rarely obtained in 

the size you require for a particular 
project and so has to be cut. A Junior 
hacksaw is ideal. A smooth file is 
required to clean up the edge and 
remove any jagged copper track ends 
that could possibly produce shorting 
bridges between the tracks. 
To make breaks at positions along 

the tracks, a drill bit about 3mm 
diameter makes a clean cut but is a 
little difficult and soon tires the hand 
especially if there are a large number 
of breaks to be made. There is a tool 
called a "spotface cutter" made speci-
ally for this purpose and is recom-
mended. 
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fast & reliable 
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 1 

Size 10 60/40 tin/lead 
£4.37 Per reel 0 71mm da 

Size PC115 60/40 tin/lead 
£1.38 Handy pack 002smrnd. 

Multicore Savbit 
Multicore Savbit, solder increases the life of your 
soldering bit by 10 times, for better soldering 
efficiency and economy. 
Comes in two handy dispensers and tool box reels. 

Size 12 Savbit 
£4.37 Per reel 

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 048 mm .1. 

Size 19A 60/40 tin/lead 
£1.15 Handy pack 

au-Kle  4X.44, Ii 
4 COFE SOLDER SIZE 4   • ) 

Size 4 Alu-Sol 
£7.82 Per reel 

Size SV130 Savbit 
£1.73 Per pack 

5ry 
466 .,jW 440 ALu 

It? N 7L • 

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 
free colour brochure send S.A.E 

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 ABIO Solder Wick 
£1.43 Per pack 

0 1°  *of Disotota‘so 

ohcaos igh sflo"*"I'c°1cr  
sotolowsi poti 

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 
Telex 826437 



NEW • NEW • NEW • NEW 

NEW • NEW • NEW • NEW 

STACKABLE LEDs 
A new design of rectangu-

lar I.e.d. has recently been 
introduced by Zaerix Elec-
tronics enabling end or side 
stacking. 
Available in red, yellow or 

green,  the  L-251  series 
couple the advantage of full 
area illumination with the 
facility  of  producing  con-
tinuous  unbroken  lines  in 
the end stackable direction, 
enabling a wide range of bar 
type displays to be genera-
ted. 
Having a maximum power 

dissipation figure of 105m W, 
the  I.e.d.s  have  a typical 
luminous intensity figures of 
up to 2.8mcd at 20mA. 

Zaerix  Electronics  Ltd, 
Dept EE, Electron House, 
Cray Avenue, St Mary 
Cray  Orpington,  Kent 
BR5 3Q). 

HIGH RESOLUTION 
Owners of VHS and Beta 

format video machines will 
welcome  the  new  video 
cassette tapes from the re-
nowned Bib range of audio 
and video products. 
This new top grade, high 

resolution  tape,  specially 
made for Bib in Japan, is 
claimed to provide the most 
realistic colour quality cur-
rent technology can offer. 
The E180(VHS) and L750 

(Beta)  Bib video cassettes 
should  be  available  from 
most video shops and stores. 
The  recommended  retail 
price for the tapes is £9•98. 

Bib  Audio/Video  Pro-
ducts  Ltd,  Dept  EE, 
Kelsey  House,  Wood 
Lane End. Hemel Hemp-
stead, Herts HP2 4QR. 

L-251 LAYOUT MATRIX 
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DIGITAL 
MULTIMETER 

Introduced  to  meet  the 
market demand for a port-
able digital multimeter for 
the "field" service engineer, 
Salford  Electrical  Instru-
ments pocket meter incor-
porates two design features. 
The input terminals are at 

the top, enabling the opera-
tor  to  probe  the  circuit 
under test whilst holding the 
instrument in one hand. The 
313 digit LCD display is at 
the base, and is sloped for 
easier reading. 
The meter covers a resis-

tance range of 0 to 20M11, 
with diode test facility, and 
a voltage range of 0 to IkV 
(max) d.c. and 0 to 750V 
(max) a.c. Current range is 
0 to 2A, both a.c. and d.c., 
which is protected by a 2A 
fuse.  Short  duration  tran-
sient protection is included 
and  will  withstand  250V 
rms. fed into any input, on 

any range indefinitely. 
The  SEI  D1000  Digital 

Multimeter is powered by a 
PP3 battery and comes com-
plete with case and probes. 

Salford Electrical Instru-
ments  Ltd,  Dept  EL 
Barton  Lane,  Eccles, 
Manchester, M30 OHL. 

WORLD FIRST 
For the princely sum of 

£2,500 plus VAT (someone 
must pay for development) 
you can own the world's first 
truly  portable,  flat-screen, 
liquid crystal display, digital 
storage oscilloscope. And it's 
British. 
Claimed to be the first of 

its type in the world, the 
Scopex Voyager oscilloscope 
uses  a  flat-screen  liquid 
crystal display in place of 
the conventional cathode ray 
tube.  It has  thus  proved 
possible to have a portable, 
battery  operated,  digital 
storage scope with a front-
to-back depth of less than 
100mm  and  weighing only 
2.5kg. 
This unique instrument was 

the result of work under-
taken by  British Scientists 
at  the  Royal  Signals  and 
Radar  Establishment,  Mal-
vern,  Dr.  Ian  Shanks  to-
gether  with  Paul  Holland 
who were responsible for the 
method  which  is used  in 
addressing 32,000 odd points 
which comprise the display. 
Incorporated  in  the  in-

strument is a function called 
"save memory" which main-
tains the information stored 
in a RAM device even when 
the instrument is switched 
off, enabling waveforms to 
be held for future reference. 
When switched on again the 
trace  stored  is shown  as 
clearly  as  when  first  re-
corded. Comparison of sig-
nals  sequentially  coming 
from the same or different 
sources, and by use of the 
compare and store functions 
in the dual-trace mode, single 
and dual-trace storage over 

the entire  screen  area  is 
possible. 
Another  feature  which 

comes  out  of  the  digital 
storage method employed is 
the ability to have a pre-
trigger function. This effec-
tively enables the user to 
look back  in time to see 
what  occurred  before  the 
event which triggered off the 
recording.  This  ability  to 
look back can be made to 
give various amounts of pre-
trigger information and is 
exceedingly  useful  in  de-
tecting  random  and  occa-
sional faults. 
The digital storage system 

is controlled  by  six  slide 
switches  together with  an 
indicator  display  which 
shows the mode of operation. 
Other brief technical de-

tails are as follows. Vertical 
Systems — Bandwidth:  d.c. 
coupled, d.c. to 150kHz at 8 
samples  per  cycle;  a.c. 
coupled, 3Hz to 150kHz at 8 
samples  per  cycle.  Sensi-
tivity:  10mV/cm  to 5V/cm 
in 9 calibrated ranges. Ac-
curacy  is  claimed  to  be 
+1-5  per  cent.  Risetime: 
800ns single trace; l -Bps dual-
trace or compare. Maximum 
input  voltage:  250V  (d.c. 
+pk a.c.). Input impedance: 

1MH±3 per cent and 22pF. 
Horizontal  system —Time-

base sweep speeds: 20/4s/cm 
to 50s/cm in 20 calibrated 
ranges.  External  input: 
1.25MHz maximum, no lower 
limit; +4.75V +0•25V. Mini-
mum  pulse  width  100ns. 
Accuracy is claimed to be 
0.01 per cent internal: Ex-
ternal;  determined  by  ex-
ternal timebase source. 
The trigger sensitivity in-

ternal: 2mV d.c.-I50kHz; Ex-
ternal:  100mV  d.c.-150kHz. 
Sample rate is 1.25MHz. The 
flag display indicates abas-
ing, low battery, store saved, 
store, triggered and aimed. 
The internal battery sup-

ply  consists  of  6 nickel 
cadmium  rechargable  cells 
which give upto 5 hours con-
tinuous use. The low battery 
indicator  operates  approxi-
mately 15 minutes before the 
display drive safety circuits 
finally cut out. 
The Scopes Voyager with 

its low voltage display and 
operation enables it to be 
used in many semi-hazardous 
environments where oscillo-
scopes have been banned. 

Scopes Instruments Ltd. 
Dept EE, Pixmore House, 
Pixmore Avenue, Letch-
worth, Herts SG6 1HZ. 
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SUPER HI-FI SPEAKER 
CABINETS 
Meda for an expe miye Hi•Fi out , 
- will suit any decor Resonance 
los, Cut-outs for 614 - woofer a, 
2'4" tweeter The front material 
Decron The completed unit is O' 
pleasing. Supplied in peps. price 
£6,90 per pea (this is probably 
than the original cost of one 
cabinet) carriage £3 00 the pair 

GOODMANS SPEAKERS 
liVa" 6 ohm 25 watt 14.50 2'4" 8 ohm 
tweeter £3.50. No extra for postege if 
ordered with cabinets )(over 11.50. 

THIS MONTH'S SNIP 
0 - 100 MICRO AMP PANEL METER 

Japanese made, hush 

mounting, sae approx-

imately 45 m m o 50m m 

o 30 mrr deep. 

PRICE £2.95. 

TAPE PUNCH & 

to 
READER  For controlling machine  

tools,  etc,  motorised  8 punch  with   
matching tape reader. E oomputers, 

any not so would be exchanged. 
belie wd in good working order, 

E17.50 pair. PCS, £4.00. 

POPULAR KITS 
3 - 30v VARIABLE VOLTAGE 
POWER SUPPLY UNIT 
With 1 amp DC output, for use On the bench. 
students, inventors, service engineers, etc. 
Autometic short circuit and overload protect-
ion. In case with a volt meter on the front 
panel. Complete kit 113.80. 

MORSE TRAINER 
Complete kit for only £.99. 

DRILL SPEED CONTROLLER 
Complete kit for £ 95 

MAINS POWER SUPPLY 
Gives any voltage from 3V to 16V at up to 
300mA Complete kit less case £.95. Case 

available at 909. 

IONISER KIT 
Refresh your home, office, shop, work roans, 
etc with a negative ION generator. Makes 
you feel better and work harder - complete 
mains operated kit, case included 111.96 plus 

£2 00 post 

CAR STARTER/CHARGER KIT 
This kit ha, no doubt saved many mo m , ••• 
from emberessrnent in an emergency ye!. 
start car oft mains or bring your bevery u, - 
full charge in a couple of hour, The kit con• 
prism 250w mains transformer, two 10 amp 
bridge rectifiers, start/charge switch and full 
instructions You can assem ble this in the 

evening, box it up or leave it on a shelf in the 
garage, whichever suits you best 
Price . ONLY E12.50 • E3.00 post. 

UNIVAC KEYBOARD BARGAIN 

50 keys together with 5 mini. 

oboe toggle switches all 
mounted on a p.c.b. together 
with 12 ho's many tran• 
sato', and other parts. 
£13.50 • 12.00 post. 
This is far less than the 
value of the switches alone. 
Diagram of this keyboard 
is available sap  ly for £1. 

VENNER TIME SWITCH 
Mains operated with 20 afhP switch, one 
on and one off per 24 hrs repeats deity 

automatically correcting for the lengthen 
.ng or shortening day. An expensive time 
switch but you can have it for only 12.95. 
These are without case but we can supply 
a plastic base £1.75 or metal case with 
window £2.95. Also available is adaptor 
kit to convert this into a normal 24 hr 
time switch but with the added advantage 
of o p to 12 on/offs per 24 hrs. This rn.•• 

an ideal controller1 or the immersion heel ,'• 
Price of adaptor kit is £2.30. 

THERMOSTAT ASSORTMENT 
10 different thermostats 7 to-metal types and 3 liquid types 
There are the current stets which will open the switch to protect 
devices against overload, short circuits, etc.. or when fitted say 
in front of the element of a blow heater, the heat would trip 
the stet if the blower fuses, appliance stets, one for high temp. 
matures, others acbusteble over a range of temperatures which 
could include 0  100 .0 There is also a thermostatic pod which 
can be immersed, an oven stat, a calibrated boiler vat, finally ae 
roe stat which, fitted to our waterproof heater element. up in thr 
loft could protect your pipes from freezing Separately, these 
thermostats could cost around El5 00  however, you can hew 

the parcel for £2.50. 

Chance of a lifetime! 
We have to clear a big store. 100 tons of stock must go 10 
kilo parcel of unused parts Minimum 1,000 perm includes 
panel meters. timers thermal trips, relays, switches. 
motors, drills, taps and dies, tools, thermostats, coils, 
variable condensers variable resistors, etc etc Individually 

these must cost in excess of £100 

YOURS FOR ONLY £1.50 plus £3.00 post 

MINI-MULTI TESTER Deluxe pocket site precision mov 
no coil instrument. Jewelled bearings • 2000 o.p v mirrored scale 
11 'nos', iange measures  DC volts 10, 5C, 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 instruction book showing how to 
measure capacity and inductance as well 
Unbelievable value at only £6,75  sp, 

post and insurance 

FREE Amps range kit to enable 
you to read DC current from 0 
10 amps, directly on the 0 10 
scale It's tree it you purchase 
ickly, tut if you already own a 

Mini Tester end would like one 
send £2.50. 

8 POWERFUL 
BATTERY MOTORS 
For models, maccanos, 
remote COrttrOt planes, boats, 
etc £2.135. 

DELAY SWITCH 
Mains operated  delay can be 
accurately set with pointers knob 
for periods of up to  hrs 2 
contacts suitable to switch 10 amps 
second contact opens • few 

minutes after the 1st  £1.95. 

ZX81 OWNERS 
Make yourself a full size 
keyboard , Keg switches 
complete with plain 
cops 6 for £1.15. 

SOLENOID WITH PLUNGER 
Mains operated £1.99.  10  12 volt, DC operated £1.513. 

STANDARD RELAYS 
}Changeover 10 amp contacts, single screw fixing, mains opera , 
iicl. £.25 12 volt operated £1.50 6 volt model 99P 
Other coil voltages  please enquire 

ULTRA SMALL 12v RELAYS 
Single pole gold plated contacts. Tubular construction, 17rnm 
long 1(1mm dia Ideal for models PCB or freernounting E2.30 se. 

MINAITURE PLUG IN RELAYS 
12v operated 3 changeover 
£2.45 base 45o 

12v operated 2 changeover 
£1 87, base 350 

TINIEST MICROPHONE 
Not much bigger than a pea, 600 
ohm condenser type Ideal for 
bugging and smiler applications 
509 each or 10 for £4.50 

LEVEL METER 

Site approximately ti' square, 
scaled signal and power but coy, 
easily removable for resealing 
Sensitivity 200uA 759. 

RESISTORS 
Carbon film, 1/4 or 1/3 watt, 
standard leads, not preformed, 
5% values 1p each 100%. 29 earl 
10 Spe echl ess than 10 per Yalu.. 
OR  INVENTOR'S PACK 
Containing 10 of each of 60 dill, 
ent values from 1 ohm to 10 meg 
ohm, packed separately, £6.75 

3 CHANNEL SOUND TO LIGHT KIT 

- 77 4: Wr  

1_ ,a‘at 
„..mplete kit of parts for a three  g.rol sound to tor 
controlling over 20(X) watts of lighting Use this at home  you 
wish but it is plenty rugged enough for disco work. The unit is 
housed in an attractive two tone metal case end has controls for 
each channel, and a master on/off. The audio input and output 
are by '4" sockets and three panel mounting fuse holders provi de 
thyristor protection. A four pin plug and socket facilitate ease of 
connecting laMPS. Special price is £4.95 in kit form or £25.00 
assembled and tested 

EXTRACTOR FAN 
Mains operated  ex-computer 
5-Woods extractor 

£5.75, Post £1.25 

5" Planned extractor 
£6.50. Post £1.25 

4" • 4 Muffin 115v 
£4.50. Post 759. 

4" x 4" Muffin 230v 
£6.75. Post 759. 

MILLIONS OF HOMES WILL BE BURGLED 
THIS SUMMER - SAY THE EXPERTS 
Don't let yours be one of them. Install our burger alarm Install 

our burglar alarm Complete kit includes 6" external alarm bell, 
mains power unit control box with key switch 10 window/door 
switches 100 yards of wire. With instructions £29.50. 

STEREO HEADPHONES 
Very good quality. 8 ohm, padded, 
terminating with standard 1. 
leek plug £2 99 plus 6 09 post 

TIME SWITCH BARGAIN 
te clear mains frequency controlled clot • 

r,,, h will always show you the correct tins. 
.'ort and stop switches with dials Corn 
•g• with knobs FOR ONLY £2.50. 

ELECTRIC MOTORS! 
MOTORS FOR ROBOTICS 
If Ps a my robot you are making then one of 
our eight battery motors (see centre column , 
may do If its a bigger one, however, they see 
below If still not bog enough then enquire 
we have larger motors but these are usually 
mains drown. 

12v MOTOR 
BY 
SMITHS 

Made for use in ears, these are series wound 
and they become more powerful as load in. 
creases Site 3 Vr" long by 3" dia These have 
a good length of 1:" spindle  price £3.45. 
Dit M, but double ended £4.25. 

EXTRA POWERFUL 12v MOTOR 
Mode to work battery lawnmower. this prob-
ably develops up to '4 h.p., so it could be used 
to power a go kart or to drive a compressor, 
etc etc £6.90 • £1.50 poet. 
'This is easily reversible with our reversible 
semen - Poe. £1.15). 

11 +4  it SPIT MOTORS 

r 7.4 11T . 

• ' 
These are powerful mains operated 
induction motors with gear box attache,' 
The fins' shaft is a .4" rod with square his , 
so you have alternative coupling methods 
final speed is aPProx 5 revs/min. price 
£6.50.  &Miler MO M'S with final speeds ..• 
83,1 00,160 6 200 rp m tame Price 

REVERSIBLE MOTOR WITH 
CONTROL GEAR 
Made by the famous Frans., Company this 
is a Very ro bust motor, sae apProximetelv 
714" long, 3'4" dia. 3/8" shalt, Tremendously 
Powerful motor, almost impossible to stop 
Ideal for operating stage curtains, sliding doors , 

etc ,. even garage dooms if adequately 
counter balanced. We offer the motor complete 
with control gear as follows 

•1 Frame° motor with gee. box • 1 manual 
reversing and on/off switch. • I push to start 
switch • 1 o 100Vc auto transformer .• 2 limit 
stop switches. • 1 circuit drag of connections 
£19.50 plus postage £2.50 . 

12 VOLT FLUORESCENT LIGHTING 
For camping  car repeiring  emergency lighbnc 
from a 125 battery you can't beat 
fluorescent lighting It will offer 

plenty of well distributed 
light and is econormeel. 
We offer an in. 
verter for 21" 
13 watt mini-

cent tube 
ONLY £3.45. 
(tube not 
supplied). 

J. BULL (Electrical) Ltd. 
(Dept 11  34  36 A MERICA LANE. 

HAY WARDS HE AT H, SUSSEX RH16 30U 

Ettobhatsd 
30 YEARS 

viol ORDEN 11 VMS Leh, P it 40 chop*. nub .. . 
III atk1 60i ,41,44.. ,4 . , Monthly anon. mi ., autt.mt  ',•,• 
,,t eaten summing., gamma R. &attestant unless °Mew IlusesarthI Mot 
,4441 4 , 4 ,4, r FLA W ass 1111rItti OK quo,. Ilehrety In 11110 0 

ROTARY WAFER SWITCHES 
5 amp silver plated contacts. '4" shalt I" dos wafer 

Single eater types. 299 each, as follows 
1 pole 12 weY  2 pole 6 way 
4 pole 3 Way  6 pole 2 way 

Two wafer type, 59p each, as follows 
2 pote 12 wev  4 pole 5 way 
6 pole 2 way  8 pole 3 way 

3 wafer types 9 99  each, 
3 pole 12 way  6 pole 5 way 
9 pole 4 wav  12p 3 way 

TRANSMITTER SURVEILLANCE 
Tiny, easily hidden but which will enable conversation to be 
picked up with FM radio. Cxn be made in a matchbox - all 
electronic parts and circuit. £.30 (not iicenceable in the U K.) 

RADIO MIKE 
Ideal for eldcos and garden parties, allo ww, complete freedom of 
movement Play through FM radio or tuner amp £.90 comp 
kit. (not licenceable in the U.K.). 

FM RECEIVER 
Made up and working, complete yrdh scale and P. M. need, 
only headphones. ideal for use eeth our surveillance transmitter 
or radio mike £.85. or kit of parts £3.95. 

3 pole 4 was 
4 pole 3 was 

4 pole 6 way 
12 pole 2 was 

6 pole 6 way 
18p 2 wok 
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Step-by-step fully 
illustrated assembly 
atting instructthioenrs  

are included toge and   
with crcuit descriptions i  . 

Highes t q e uality 

components ar 
us ed throughout. 

.40 

dip 

• 
• 

P I N ' k g 
BRANDLEADING ELECTRONICS 

NO W AVAILABLE IN KIT FORM 
SX1 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 posit on changeover switch 
• Over 130 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg earth vehicles 

• 

AT10 

1 / 

I I I • 

1111 
• 

AT-80  i  I II 
Electronic Car Security System 

• Arms doors, boot, bonnet and has security loop to protect 
fog/spot lamps, radio/tape. CB equipment 

• Programmable personal code entry system 
• Armed and disarmed from outside vehicle using a special 
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 

• 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 
• Over 100 components to assemble 

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 energ y 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 oallons 100 hours • Full Imperial 
and Metric calibrations • Over 300 components to assemble 
A real challenge for the electronics enthusiast , 

• ...  ••••   

- , . . .. .-----7. 

1 :÷t., ,,. - -,  ,...,1. 1. 3.; .71:1111. 4 i. ..c ,...-3r--) tr,....._ 
Asii ;i  _  

All EDA SPARKRITE products and des.ons are fully covered bY one or more World Patents 

EDA SPARKRITE LI MITED 82 Bath Street, Walsall, West Midlands, WS1 3DE England. Tel (0922) 614791 
EN  EN NM  NM  INI IM EN IM  MN ON MI En NM 

SELF  READY  Please allow 28 days for delivery 
ASSEM.  BUILT 
KIT  UNITS 

SX 1000 £12.95 £25.90 
SX 2000 £19-95 £39-90 
TX 2002 £29 • 95 £59•90 
AT. 80 £29 • 95 £59-90 
VOYAGER' £59-95 £119•90 
MAGIDICE £9•95 £19•90 

PRICES INC. VAT. POSTAGE & PACKING 

ME =I  Mi  Mi Mi >ofir4 i Mi MO 

NAME    
ADDRESS   

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR 

£,  KIT REF.   
CHEQUE NO 
24 hr. Answer phone 
PHCNEYOURORDER WITHACCESS/BARCLAYCARD 
SEND ONLY SAE IF BROCHURE IS REQUIRED 

EE 7 Ell 
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COMPARATOR VOLTMETER 
MANN a precariously positioned mul-

timeter has come to an expensive 
end in numerous garages and, indeed, 
workshops. The simple electronic volt-
meter described here has no delicate 
meter movement to damage. It ex-
tends a technique widely used in the 
computerised  testing  of  semicon-
ductors. 
An  ordinary  testmeter  operates 

magnetically to indicate the value of 
an unknown voltage. But the same 
measurement can be made by compar-
ing the  unknown  voltage  with  a 
known reference voltage. This refer-
ence voltage is varied by means of a 

By N. P. Naughton 
potentiometer until it coincides with 
the unknown voltage so when the test 
probe is applied to the unknown volt-
age, a pointer knob on the potentio-
meter is turned until an 1.e.d. goes out 
to indicate coincidence. The voltage 
can then be read off from a cali-
brated scale. This is the principle 
of the comparator voltmeter. 
Although this single range meter 

was originally meant for testing in 
fairly high current circuits, it has also 
been used for checking out low volt-
age circuits such as -rm. But the 
meter has a low input impedance and 
therefore loads a circuit somewhat 
more than a conventional type and 
the readings in such cases may be 
inaccurate.  However, they will be 
accurate enough for most purposes. 

CIRCUIT DESCRIPTION 
Three silicon pnp transistors are 

employed  in the  complete  circuit 
shown in Fig. 1. Zener diode DI, 
TRI and R4 form an emitter follower 
voltage regulator which develops a 
stabilised voltage across potentiometer 
VRI in such a way that any selected 
voltage at the slider is always nega-
tive with respect to point A. The 
probe input is always positive with 
respect to this point. 

Whenever a negative voltage at 
VR1 slider coincides in value with a 
positive voltage at the probe, the 
voltage at point B will be equal to 
that at A. Transistor TR2 detects 
this "null" condition by turning on 
when it occurs. It does so because 
its base becomes 0.6 volts negative 
relative to its emitter when the null 
occurs. This voltage derives from an 
offset voltage developed across pre-
set VR2 which acts as the SET ZERO 
control of the meter. 
When TR2 turns on, TR3 turns 

off since TR2 collector voltage is now 
too low to allow TR3 to conduct. The 
Nutt INDICATOR  1.e.d., D2, therefore 
goes out when coincidence occurs. 

HALF WAVE 
A single diode is used to provide 

half wave rectification of the 18 volts 
a.c. from the mains transformer, Ti. 
This  simplifies  construction  and 
assists Zener regulation by avoiding 
the voltage drop of two diodes which 
would  happen  with  a full  wave 
bridge. In fact, a small voltage drop 
does occur at VR1 slider when TR2 
turns on, but since this discrepancy is 
constant throughout it is absorbed in 
calibration. 
Electrolytic capacitor Cl provides 

smoothing and D3, a green 1.e.d., pro-
vides PO WER ON indication. 
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CIRCUIT BOARD 
Most  of  the  components  are 

assembled on 0.1 inch matrix strip-
board 28 holes by 17 strips and the 
layout is shown in Fig. 2. Ensure that 
the transistors, capacitor and diodes 
are correctly orientated before solder-
ing and that foil breaks are made 
exactly as shown. Insert the resistors 
and links, made from component lead 
off-cuts, into the board and solder in 
position. VR2 should be accessible 
from the top. 
Many constructors assemble strip-

boards as instructed but have their 
own  ideas  regarding  boxing  and 
finish. However, for this particular 
project, the following points should 
be noted. It is strongly recommended 
that the box selected be a metal 
one, as this will act as a heat sink 
for the transformer which, in most 
cases, will  be a miniature, warm 
running type. The case used in the 
prototype was an ABIO aluminium 
box  101 x 103 X 38mm, and  finished 
with a black crackle paint. It is es-
sential that the box be well venti-
lated so drill plenty of small holes 
in the sides, otherwise it will be-
come something of an oven and the 
calibration may drift. 

FINAL ASSEMBLY 
The circuit board is mounted in 

the base of the case on spacers as 
shown in Fig. 3. T1 is also secured to 

Vs 1 
5k 12 

r. 61,1 

SKI +9V 
INPUT 

53 474/2 

C) BZY813C13V 

VR2 5001i 

SE' ZERO1 

DI 
04202 

CI 
470pF 

Fig. 1. Circuit diagram for the Comparator Voltmeter 

the case alongside the board and on 
one of its mounting screws is placed 
a 3-way tag strip to accommodate 
the main input wires. 
The mains cable enters through a 

grommet and is firmly held in place 
with a "P" clip. The EARTH  Wire 

(yellow/green)  is soldered to  the 
earth point on the tag strip, the live 
and neutral wires must be soldered 
to isolated tags. 
The case lid holds VR1, I.e.d.s D2 

and D3, and the probe socket, SKI a 
u.h.f. coaxial connector, and these 
are mounted in the positions shown. 
All interwiring is done with the 

p.v.c. sleeved 7/0.2 wire, Fig. 3. 
A  suitably  drilled  and  scribed 

Perspex strip glued to the bottom of 
the knob makes an excellent pointer. 
If this is made 50mm long, effective 
scale length will be about 250mm. 

CALIBRATION 
Before setting up the meter for 

the calibration procedure, a disc of 
paper no greater than 100mm in dia-
meter must be temporarily stuck to 
the box lid, its centre on that of the 
potentiometer, VR1. It is on this that 
the calibration marks can be made 
with a sharp pencil. The suggested 
graduations are the zero point, 0.5 
to 2V in 0.1V steps, up to 3V in 
0.2V increments, from 3 to 10V in 
steps of half a volt and finally up to 
the maximum of 13V in 1V steps. 
Less than 0.5V was not thought to 
be necessary and, since the meter is 
not intended as a precision instru-
ment, no more calibration marks are 
needed. 
The zero control is best set with 

the test probe or clip floating. Simply 
turn VR1 to minimum and then care-
fully adjust SET  ZERO  potentiometer, 
VR2 until the NULL  INDICATOR,  D2, 
just  lights  up.  The  pointer  now 
marks 0 volts. 

9V 

4D1 
0 V C3•411 0 

9V 

n  2405 

OV 

240V 
A.G. MAINS 

A variable voltage source and an 
accurate conventional voltmeter are 
necessary for calibration. The vari-
able source could be a pair of 9 volt 
batteries wired across a low resist-
ance potentiometer, however, a vari-
able power supply would be ideal. 
With  the  calibration  voltage 

source  correctly  connected  to the 
probe, set the voltage to the first 
point, that is 0.5V, and rotate VR1 
from the zero position in a clock-
wise direction. When led. D2 goes 
out, mark the position of the pointer 
on the scale with the sharp pencil. 
Return VR1 to the zero position and 
set the calibration voltage to the next 
value. 
It will be noticed that when rotat-

ing VR1 back again the 1.e.d. comes 
on again at a lower point on the 
scale. This Schmitt trigger effect is 
due to altered circuit conditions oc-
curring the instant TR2 conducts. 
The scale markings will be semi-

logarithmic but the long scale length 
compensates for some crowding at 
the higher voltage end. The com-
pleted instrument should read from 
about 0.5 volts to just over 12 volts. 

BATTERY OPERATION 
The high cost of batteries and the 

relatively  low  cost  of  miniature 
mains  transformers  make  mains 
operation the obvious choice, how-
ever if battery operation is desired. 
Ti and D4 will be deleted, and in the 
interest of low power consumption 
remove D3 and R7. 
Two 9 volt PP3 batteries will be 

needed and it will, of course, be 
necessary to fit an ON/OFF switch as 
indicated in Fig. 1. When the mea-
sured  voltage  differs  significantly 
from a known reference, for example. 
a 112 volt cell, the batteries will need 
to be replaced. 
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COMPARATOR VOLTMETER 

O 0 0 0 0 0 0 0 0 0 

R ) 

0 a 

T1(91/)  0  R7 

0 (b1:# )  0 0 0 0 0 0 
84  ct 0e  

TRI  0 

O CD  0 O  Ig  D1 

VIS1 
,,  0  

5 1 ", b 

1 23  k 

b 

0   

02a  0 R2  c  TR2 

1  e 

TR3 

D2k  0 

SKI 
INNER 

SKI 
OUTER 

0 

0 

00 0 0 0 0 0 0 00 0 0 0 00 0 0  oo 

VR1 

O  D3k 

O  Ti (9V) 
0 

0 

0 

VR2 0 

0 0 0 

0-BREAKS IN COPPER STRIPS (6 OFF) D▪ I▪ R▪ ECTION OF COPPER STRIPS 

D3a 

VR1 WIPER 

VR1 

Fig. 2. Stripboard layout for the Comparator Voltmeter. Note the positions of the six 
track breaks. 

3-WAY TAG STRIP 

Fig. 3. Wiring diagram showing view inside case. Transformer  View inside the finished prototype unit. Note that the mains cable 
and case must be earthed via the earth point on the tag strip.  "p" clip is not shown, however it is important that it is included. 

COMPONENTS 
Resistors 
R1, 2 5.61d1 (2 off) See 
R3  47ka 
R4  560n 
R5  10kil 
R6, 7 11d) (2 off) 
All 1W carbon ±5% page 455 

Capacitors 
Cl  470p F 25V electrolytic 

Semiconductors 
DI  BZY88  13V,  400m W 

Zener diode 
D2  T I L209 red led. 
D3  TIL211 green I.e.d. 
D4  0A202 general purpose 

silicon 
TR1, 3 BC157 silicon pnp (2 oft) 
TR2  2N4061 silicon pnp 

Miscellaneous 
VR1  51d)  (in  w/w  control 

potentiometer 
VR2  5000 lin carbon vertical 

preset 
Ti  Miniature mains trans-

former, 9V-0-9V, 100mA 
secondary 

SKI  Co-axial socket, surface 
mounting 

PL1  Co-axial free plug 
Stripboard, 0.1 inch matrix, 17 
strips by 28 holes; aluminium 
case 101 x 133 x 38mm (type 
AB10); 3-way tag strip with earth 
point;  grommet;  P-clip;  I.e.d. 
mounting clips (2 off); control 
knob with long pointer; mains 
plug; crocodile clips (2 off); 
7/0-2 equipment wire; mains lead 
(approx  2m);  screened  co-ax 
cable  (approx  1m);  mounting 
hardware for Ti and circuit board 
(M2-5 or 6B A). 

Approx. cost 
Guidance only £8 . 70  
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by D. J. EDWARDS 

So you think you've got fast re-actions? Would you really have 
been the fastest gun in the West? The 
speed at which people react to a 
stimulus  is dependent  on  many 
factors. Age is one —as neurons die 
and nerve pathways deteriorate, the 
speed of impulse is delayed. 
It is of course well known that al-

cohol affects reaction adversely. 

TR1 5.R2  TR2 
13C182 S.68W1  BC182 

b  13 

Can you make up a composite defi-
nition of someone with good reactions? 
Will a tall person have slower re-
actions than a small person? Does it 
depend on fitness? All in all a re-
action tester can be fun to have 
around. 

CIRCUIT DESCRIPTION 
The circuit diagram is shown in 

Fig. I and can be seen to be a good 
example of classic transistor action. It 
consists of two bistables (one for each 
contender)  and the time variable 
"trigger" around TR5 and TR6 that 
gives the signal for the players to trip 
their respective switches. 

Let us first look at the bistable 
around TR1 and TR2, bearing in mind 
its action is identical to the one com-
prising TR3 and TR4. 

In the normal un-triggered state 
TR2 is off, therefore its collector is 
high and DI is also off. The high 
voltage at TR2 collector is coupled to 
TR1 base via the potential divider of 
R2 and R3, keeping TR1 on. TR1 
collector is therefore low and this is 
coupled back to the base of TR2 via 
R7 keeping TR2 off. 
If a pulse is now applied to the base 

of TR2 by depressing S2, TR2 goes 
on. Its collector goes low, DI lights 
up. The voltage at the junction of 
R2 and R3 is now insufficient to keep 
TR1 on, so its collector goes high. This 
is again fed back to TR2 base via R7, 
keeping TR2 on even if S2 was only 
operated for an instant. Because TR2 
collector is now low there is insuffi-
cient current for the other player to 
trigger his bistable by pressing his 
switch, SI. 
This description applies equally well 

for either bistable and ensures that 
the first player to hit his switch in 
response to the signal automatically 
cuts out his opponent. 
Let us now turn our attention to 

the circuitry that initiates this action. 
Initially Cl is uncharged and TR5 

base is at OV. TR5 is thus off, which 

Fig. 1. Complete circuit diagram of the Reflex Tester. 

 1 
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keeps TR6 on and D3 alight. As Cl 
slowly charges up via VR1 and R1S, 
the voltage at TR5 base gradually 
rises. When it reaches approximately 
0.6V TR5 switches on. TR5 collector 
goes low, TR6 goes off and D3 is ex-
tinguished. The time it takes for this 
process to be executed can be varied 
by VR1. 

BOARD ASSEMBLY 
All the components with the excep-

tion of the switches, the 1.e.d.s, and 
the potentiometer, are mounted on a 
piece of 0.1 inch matrix stripboard 
size 24 strips by 12 holes. The layout 
of the circuit board is shown in Fig. 2 
together with details for the breaks 
to be made in the copper strips. 
Leave the inclusion of the transis-

tors until last. There are a number of 
flying leads which should be attached 
to the board at this stage. Notably the 
four leads to DI  and 82 should 
emerge from the copper side of the 
board that is to be soldered directly to 
their appropriate track positions with-
out being passed through a hole on 
the board topside. 

CASE 
There is not a great deal of room 

in the case specified, but there is suffi-
cient if care is taken, and a compact, 
convenient unit is the result. The case 
used measured 120 x 66 X 40mm with 
internal  slots  for  vertical  board 
mounting hardware. This negates the 
need for mounting hardware. 
Drilling details for the 1.e.d.s and 

DIRECTION OF 
COPPER STRIPS 

switches are given in Fig. 3. The 
arrangement, however, is quite simple. 
D3 is situated in the centre of the 
panel with the on/off switch (S4) and 
reset button (S3) positioned either 
side. SI and S2 are placed as near to 
their respective ends of the panel as 
possible. 
The fixing centres of DI and S2 are 

equidistant from the horizontal axis 
of the panel, as are D2 and Si. VR1 is 
mounted in the centre of a long side. 
The battery and the circuit board are 
placed either side of the centrally 
mounted switches and 1.e.d. 

IN USE 
When the unit is first switched on, 

all 1.e.d.s should light. After a short 
period D3 will go out (the time this 
takes being dependent on the position 
of VR1) as Cl charges to 0.6V. If S3, 
the reset switch, is now briefly de-
pressed DI and D2 will be extin-
guished and D3 will light again. The 
unit is in the "play" state where the 
aim is to "hit" your switch first when 
D3 goes out. 
VR1 is included in the circuit to 

add some unpredictability as to when 
D3 goes out, so that "veterans" can-
not anticipate this. As such VR1 
should have an unmarked knob and 
should preferably be twiddled be-
tween bouts by a third person. 
Some people are also better on a 

short delay than a long one, and vice 
versa. But after saying this, remember 
that it's not to be taken too seriously 
and all results should be treated with 
a healthy amount of conjecture! 

BREAK IN COPPER 
STRIP ON UNDERSIDE (21 

1 2 3 4 5 6 7 8 9 10 11 12 
A 

8 

if 

O 0 
PR13 
0 

V 

X 

O 0 0 0 0 0 0 0 0 

0 

O  TR6 c 
O RI? 
0 

0 
0 
0 

o 8k.s,  
0 
0 
0 

R18 

COMPONENTS 

Resistors 
R1  10kil  R10 
R2 68kfl  R11 
R3 10kfl  R12 
R4 1-51d2  R13 
R5 10kLI  R14 
R6 27kfl  R15 
R7 10kil  R16 
R8 27kfl  R17 
R9 10141  R18 
All I W carbon ±5% 

Capacitor 
C1 47µF 10V elect. 

Semiconductors 
TR1-TR6 BC108 npn  page 455 

silicon (6 off) 
D1-D3  TIL220 0.2 inch red 

led. (3 off) 

10kfl 
1•5kfl 
68kf2 
10kS1 
10kil 
1 MO 
101d) 

1.5k11 

See 

Miscellaneous 
VR1  'IMO linear carbon 

potentiometer 
B1  9V type PP3 
Si, S2 s.p.s.t.  normally  open 

momentary action push 
switch (2 off) 

S3  d.p.d.t. momentary action 
push switch 

S4  s.p.s.t. slide switch 
Stripboard: 0.1 inch matrix size 
24 strips by 12 holes; battery 
connector;  plastic case.  size 
120 x 66 x 40mm (ABS 2004); 
controliknob—no markings; fixing 
clips for I.e.ds (3 sets). 

Approx. cost  c4 ,75  
Guidance only 

Fig. 2. Component lay-
out on the stripboard 
and complete wiring. 

ST CLIP 

a 
02   

PLAYER 2 

SI 
PLAYER I 
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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 

New  BASIC manual 
Every ZX81 comes with a comprehensive. specially- written 
manual - a complete course in BASIC programming, from 
first principles 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 
• 280A 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. 

£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 - 700 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 
Kit and built versions come com-

plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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der-

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 expansior 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 
also run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

ZX8I 
Kings Parade, Cambridge, Cambs., CB2 1SN. 
Tel: (0278) 88104 & 21282. 

Available now 
the ZX Printer 
for only 159." 
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 ZX81 
BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp-
needed coupon below. You can pay 

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. 

r To: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GUIS 3BR. 

Oty  Item Code 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 

Ready-assembled Sinclair 2)(81 Personal Computer(s). 
Pnce includes ZX81 BASIC manual and mains adaptor. 

Mains Adaptor(s) (700 mA at 9 V DC nominal unregulated). 

16K-BYTE RAM pack. 

Sinclair ZX Printer. 

12 

Item price 

49.95 

11 69.95 

10 
18 

8.95 _4_ 

29.95 

27 59.95 

8K BASIC ROM to fit ZX80. 17 

I Post and Packing.   

El Please tick if you require a VAT receipt 

19.95 

Order l 

Total 

2.95 

TOTAL 

*I enclose a cheque/postal order payable to Sinclair Research Ltd. for £   
*Please charge to my Access/Barclaycard/Trustcard account no. 

Li , 1 1 1 1   
Please print 

Name: Mr/Mrs/Miss I i I I I I I I I I I I I I I I I I I I 

.. 111.1_1 1 1 1 1 1 i 4 1 ! I I I I i 1 1 1 1 1 1 
E 

'Please delete/ complete as applicable 

L FFtEEPOST — no stamp needed. Offer applies to UK only. 

Address' ' M i l l i ' 
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RE M 

OT This is the spot where readers pass 
on to fellow enthusiasts useful and 
interesting circuits they have them-
selves devised. 
Payment is made for all circuits 

published in this feature. 

Contributions should be accom-
panied by a letter stating that the 
circuit idea offered is wholly or in 
significant part the original work of 
the sender and that it has not been 
offered for publication elsewhere. 

ELECTRONIC DIE 

I enclose the circuit diagram of an 
Electronic  Die  which  I have  de-
signed. 
The display consists of seven 1.e.d.s 

arranged in an "H" formation. These 
are connected to the outputs of IC2, 
a 4017 decade counter, via a diode 
matrix which ensures that only the 
I.e.d.s wanted are lit. 
When Si is pressed resistor 113 

pulls the gate of TR1 negative, thus 
turning it off and blanking the dis-
play. It also enables the 555 oscilla-
tor ICI which clocks IC2 at a fre-

quency of  about  10kHz with  the 
values shown. 
When SI is released it disables the 

oscillator and turns on TR1, allowing 
the display to light at a number 
dependant on which output of IC2 is 
high. Due to the high frequency used 
the output is virtually a random num-
ber. The diode matrix can be changed 
to suit the display wanted. 
The circuit can be modified so that 

two or more die operate in "parallel", 
each having a different clock rate. 

G. Foote, 
Woodford Green, 

Essex. 

BURGLAR ALARM 

I enclose a circuit of an ultra-low 
quiescent current burglar alarm. I 
cannot read the current on my 500,A 
f.s.d. meter. The current, I estimate 
at 0-5,A. In use, my unit consumes 
70mA, though it depends on the alarm 
device and RLA. 
The alarm is designed for a closed 

loop alarm system; when the loop is 
broken the alarm sounds. This has 
obvious applications as a bike alarm; 
a wire being run through the spokes, 
which if broken or unplugged from 
unit sounds the alarm. Far cheaper 
than even the EE Bike Alarm. 

Brian S. Craigie, 
Edinburgh, 
Scotland 

ALARM 
ACTUATE 

Si  ici=c04001 
vokn 

I ICla 

Si 

0 1pF 

820kI7 

IC1b 
4 • 

TRI  
ICic PIN Sl 2N3702 

C2 

R3 
700‘47 

2 Eld 

cn 
riga 
RS 

CM  eon 

FIN  TR2 
2N30S4 

ICI 

a 

LSI 
30 
EMT 

+15V 

OV 

SIMPLE SOUND GENERATOR  

I have just finished reading a book 
on simple sound generator circuits. I 
came to the conclusion that there was 
not an alarm generator that produced 
more than 2W output. I set about im-
proving a design and have come up 
with this alarm which gives a full lOW 
from a 15V supply. It also has one 
other feature, the alarm is a pulsed 
tone alarm which is a more attractive 
sound than a normal tone generator. 

P. Linforth, 
Solihull, 

W. Midlands 

488 
Everyday Electronics, July 1982 



Explore the Excellence 
of  nal 

Unique 
3 month 
trade-in offer 
For your future needs, well 

allow you £10 against your 
purchase of our 64K model if 

you return your 16K pack within 3 
months of receipt. 
you supply evidence of purchase; 
your 16K model is received by us 

undamaged and unopened.' 
• We reserve the right to reject for chscounttng ourpOSOS. undS 

which nave been either opened or damaged in any way 

[EMOTECH 12 600 
ADD-Ot1 

plus 

WIT 

With LTIEVIOTECti ficid-Ons 
or, High Resolution Graphics 

• Fully programmable high 
resolution (192 , 248 
pixels). 

• Video page is both memory 
and bit mapped 

• Video page can be located 
anywhere in the RAM 

• The number of video pages 
is limited only by your RAM 
size (each page occupies 
about 6 5K RAM) and 
pages can overlap 

• Instant inverse video. 

• Switching inverse video on and 
off gives fleshing characters/numerals etc 

• Video pages can be • Access to video page is 
superimposed by  similar to plot and unplot 
software switching  commands in BASIC 

The pack comes in an elegant aluminium case, anodised black and 
styled to fit onto the back of the ZX81, allowing more add-ons (Memopak 

RAM. Sinclair printer, etc) to be connected without a further power supply, 
It contains a 2K EPROM monitor, holding a full range of graphics subroutines which 
can be called by the BASIC USR function or by machine code 

NUM MI 
ADD-011 

WIT 

f.15 2-00 

Pkis 

Memopak 16K Memory Extension 
It is a tact that the ZX81 has revolutionised home computing arid coupled with the new 
Memopak 16K it gives you a massive 16K of Directly Addressable RAM, which is neither 
switched nor paged. With the addition of the Memopak 16K your ZX81 s enlarged 
memory capacity will enable it to execute longer and more sophisticated programs, and to 
hold an extended database, 
The 16K and 64K Memopaks come in attractive custom-designed and engineered cases 
which fit snugly on to the back of the ZX81 giving firm, wobble-free connections 

1100-011 
161170 

plus 
WIT 

Memopak 64K Memory Extension 
The 64K Memopak is a pack which extends the memory of the ZX81 by a further 56K, and 
tcgether with the ZX81 gives a full 64K, which is neither switched nor paged, and is 
directly addressable. The unit is user transparent and accepts BASIC commands such as 
10 DIM A(9000). 

BREAKDOWN OF MEMORY AREAS 
0-8K . Sinclair ROM 8-16K  This section of memory switches in or out in 4K blocks 
to leave space for memory mapping, holds its contents during cassette loads, allows 
communication between programmes. and can be used to run assembly language 
routines. 16-32K  This area can be used for BASIC programmes and assembly 
language routines 32-64K  32K of RAM memory for BASIC variables and large arrays 
With the Memopak 64K extension the ZX81 is transformed into a powerful computer, 
suitable for business, leisure and educational use, at a fraction of the cost of comparable 
systems. 

Coming Soon 

am11111 01121/ 
A complete range of ZX81 plJg-in peripherals 

Centronics Interface & Software Drivers 
Digitising Tablet  RS232 Interface 

We regret we ara as yet unable to accept 
orders or enquiries concerning the above 
products. but wel let you know as soon 
as they become available 

MEMOPAK RAM 
i4- E5 GRAPHICS 

...  CENTRONICS If 1  

C R Branton &GAG Boyd 1982 

We want to be sure you ar e satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products 

I. 

please make 
cheques payable to 
MEMOTECH Ltd 

Please Debit my 
Access/Barclaycard' 
account number 

Please send me 

16K RAM (a £26.00 + £3.90 VAT £29.90 
• 

64K RAM rit £68.69 + £10.31 VAT £79 00 

HRG Si £52.00 - £7.80 VAT £59.80 
• 

Packaging & Postage (a £2 00 per unit 
1 

Price  No Total 

SIGNATURE 

TOTAL ENC    
'Please delete whenever does not apptv 

 DATE   

NAME  ADDRESS _ 

 TELEPHONE _ 

Memotech Limited, 3 Callins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 
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ENFIELD ELECTRONICS 
SPECIAL M ONTHLY OFFER No. 1 

Hand held Micro Cassette Tape 
Recorder. Co mpact and handy, this 

me mory device records at two 

speeds providing up 
to one hour of 

recording. Co mes 
co mplete with 
mini cassette. 

earphone and 
carrying 
pouch 

ONLY 
£20.70 
+ 50p p&p 

SPECIAL M ONTHLY OFFER No. 2 

Illustrated is one of a 
wide range of S WR 

meters in stock. Other 

exa mples are: — 
Model 171. only £16.95 

S WR/50A —just £12.95 

ONLY 
£8.95 
SCIP PRP 

A.13 4 

4_ 8' 

CY132 90 
0130 100 
0143 95 
0140 95 
D149 105 
D161  50 
D162 50 
F106 50 
F114 65 
F115 50 
F116 65 
F126 55 
F127 50 

AF139 52 
C107 12 
C107B12 
C107C12 
C108 12 
Cl 08412 
C108812 
C108C12 
C109 12 
C1091312 
C109C12 
C113 18 
C114 18 
C115 18 
C116 18 
C117 18 
C118 18 
C125 
C126 32 
C136 32 

BELO W IS JUST A SHORT LIST OF OUR TRANSISTORS, 74 SERIES & C M OS 4000 SERIES 

TRANSISTORS  74 SERIES  C MOS 4000 SERIES 

C107 27  C137 32  3C212B10 
C122 27  C138 32  C213 10 
C125 27  C139 32  C213A10 
C126 27  C140 32  C213B10 
C127 27  C141  C213C10 
C128 27  C142 32  C214 10 
C141 28  C143 32  C214B10 
C142 28  C147 12  C214C10 
C176 28  C148 12  C214L 10 
C187 28  C149 12  C237 18 
C188 28  C153 12  C238B30 
CY18 70  C154 12  C239C30 
CY19 70  C157 12  C251  12 
CY21 90  C158 32  C258B30 

C159 32  3C30l  30 
C160 32  3C303 30 
C161  32  3C307 30 
C167B32  3C308 30 
C168 12  C309 10 
C169 12  C317 10 
C170 12 013C318 10 
C171  12  BC327 10 
C172 12  C328 10 
C173 12  C337 12 
C174 12  C338 12 
C177 12  C384L 30 
C178 12  C440 40 
C179 12  C441  32 
C181  12  C461  30 
C182L 12  C477 20 
C183 10 413C478 20 
C183A 10  C479 20 
C183B10  00517 12 
C183C10  C527 12 
C184 10  C537 12 
C184810  C547 12 
C184C10  C548 12 
C184L 10  C549 12 
C186 12  C550 12 
C187 20  C556 12 
C204 20  C557 12 
C205 20  3C558 12 
C207 20  C559 12 
C208 10  CY30110 
C209 10  CY31120 
C212 10  ;CY32120 
C212A10  CY70 15 

BCY71 15 
BCY72 15 
BCX31 17 
130106 65 
BD115 64 
BD116 62 
00121  80 
Bel 23 240 
80131  45 
003132 45 
003133 45 
BID135 45 
EIC136 45 
B0137 55 
003138 45 
1139 45 

003140 45 
00.3155 55 
BI3175 75 
003176 52 
E10177 87 
B0178 68 
003179 80 
MIRO 80 
003185 75 
003186 75 
003187 75 
003188 75 
003189 80 
003190 80 
1310195 90 
EID196 90 
BD197 90 
BD198 90 
003199 95 
EI3200 95 
003201 85 
003202 85 
003203 78 
003204 90 
003205 85 
003206 85 
131)207 95 
003208 95 
BD222 45 
E0225 45 
BID232 45 

0233 45 
0234 45 
0235 45 
0236 45 
D237 45 
0238 45 
0239 45 
0240 55 
0240455 
0241  55 
0437 47 
0438 47 
0506 55 
0519 47 
0520 55 
D589 100 
D648 100 
f)711  48 
0712 48 
F115 28 
F117L 28 
F119 100 

F123 
F125 
F127 
F152 
F154 
F153 
F155 
F156 
F157 
F158 
F159 
F160 
F162 
F163 
F165 
F166 
F167 
F173 
F177 
F178 
F179 
F180 
F181 
F182 

60 
55 
so 
32 
15 
32 
so 
40 
35 
35 
35 
35 
32 
32 
30 
60 
60 
32 
35 
32 
32 
35 
35 
35 

7400 
7401  20 
7402  20 
7403  20 
7404  20 
7405  20 
7406  28 
7407  48 
7408  20 
7409  20 
7410  28 
7411  25 
7412  22 
7413  40 
7414  80 
7416  28 
7417  28 
7420  20 
7425  28 
7426  30 
7427  25 
7428  54 
7430  20 
7432  28 
7433  36 
7437  30 
7438  30 
7440  25 
7441  60 
7442  60 
7443  100 
7444  100 
7445 
7446 
7447  65 
7448  65 
7450  25 
7451  25 
7453  50 
7454  25 
7460  25 
7470  32 
7472  28 
7473  32 
7474  30 
7475  44 
7476  35 

20 

90 
so 

7480 
7481  175 
7482  70 
7483  68 
7484  295 
7485  95 
7486  28 
7489  195 
7490  36 
7491  75 
7492  30 
7493  50 
7494  75 
7495  65 
7496  65 
7497  80 
7100  310 
7104  150 
7105  150 
7107  48 
7109  27 
7110  25 
7111  60 
7116  170 
7118  95 
7119  340 
7121  36 
7122  46 
7123  60 
7126  60 
7135 
7141 
7143  550 
7144  250 
7145  80 
7147  125 
7148  65 
7150  120 
7151  75 
7153  65 
7154  100 
7155 
7156 
7157  70 
7160 
7161 
7162 

60 

so 
so 

so 
so 
90 
90 
so 

7163 
7164 
7166 
7167 
7170 
7173 
7174 
7175 
7176 
7177 
7180 
7181 
7182 
7184 
7185 
7188 
7190 
7191 
7192 
7193 
7194 
7195 
7196 
7197 
7198 
7199 
7221 
7279 
74284 
74285 
74366 
74390 
74393 
75107 
75108 
75110 
75140 
75141 
75150 
75154 
75182 
75451 
75452 
75453 
75454 
75494 
76003 

W E ARE OPEN 9 AM - 6 PM M ONDAY TO SATURDAY  Delivery  n 14 days 

90 
100 
100 
400 
195 
120 
so 
80 
85 
85 
90 
200 
200 
200 
200 
500 
100 
100 
95 
100 
90 
90 
95 
85 
145 
145 
200 
95 
95 
95 
64 
375 
195 
120 
130 
240 
160 
95 
200 
186 
150 
45 
45 
45 
95 
110 
220 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4038 
4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4066 
4068 

22 
20 
22 
30 
26 
36 
36 
45 
24 
28 
40 
92 
98 
39 
82 
87 
61 
96 
72 
82 
25 
30 
23 
152 
50 
102 
140 
117 
97 
115 
80 
90 
95 
so 
152 
112 
67 
60 
47 
80 
85 
75 
150 
135 
145 
60 
30 
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4069 
4070  30 
4071  27 
4072  27 
4075  25 
4076  90 
4077  40 
4078  30 
4081  28 
4082  30 
4085  92 
4093  52 
4099  155 
4100  140 
4106  140 
4107  115 
40174  95 
4160  83 
4161  83 
4162  83 
4163  83 
4175  83 
4402  83 
4412  83 
4419  83 
4445  83 
4446  83 
4449  83 
4501  83 
4502  83 
4503  83 
4510  99 
4511  125 
4512  85 
4514  205 
4515  215 
4516  72 
4518  95 
4526  115 
4528  80 
4538  155 
4539  85 
4541  110 
4555  68 
4561 
4568  85 
4569  8 

30 

•••C 

111 =1=II 

• 

FREE VOUCHERS 
TO MENU UP TO 

- 
Send for EV Catalogue 8i before Aug 
31160 pages 44  /Op post paidi and we 
give  you  THREE  70p.  REFUND 
VOUCHERS FREE! Each is ya.id at any 
time for spending singly on any one 
C WO orcer minimum list value £10 
10 quickly represent a useful saying 
for you  Send 70p now for your 
catalogue and 3 vouchers by return 

+ USUAL DISCOUNTS + FREE POSTAGE 
DISCOUNTS 
9% on orders over £23 (Inc VAT 
10% on orders over £5750 (inc VA TI on most 
catalogue items, but not on payments by cre-
dit cards 

POSTAGE 
Not charged on UK CW0 orders Over £575 
Inc V A T If less add 40p handling charge 

• SEMI-CONDUCTORS/ICs/OPTOs 

* COMPUTERS/SOFTWARE 

* CAPACITORS/RESISTANCES 

* CONNECTORS/SWITCHES/KNOBS 

* POTS/FERRITES 

* BOOKS/BOXES/TOOLS 

and mote and mote and more 
ELECTROVALLIE LTD. 294 St Jude's Rd. Englefield Green, Ephent Surto* TW20 006 
Telephone EphamISTO 0794. London 87I 33603 Talent 264475 
Northern Branch iPersonal shoppers only/ 660 Burnage Lane Burnage, Manchester M19 1NA. 
Telephone 061 432 4945. 

SUMMERTIME SALE!! DEDUCT rR''g OVER £.10 

All prices include V AT —just add 50p post 

1982 3 C ATALOGUE 
Bigger! Bitter!! Buy one!!! 

Only 75pInc. post—Look what you pet !I 

• Vouchers worth 60P 
• lot class reply paid envelope 
• Wholesale list for bulk buyers 
• Bargain List with hundreds of surplus 
lines 

• Huge range of components 
• Low, low prices 

Sent free to schools, colleges etc. 

'C O MPU TER 
B ATTLES HIPS' 

Probably one of the most popular elec-
tronic 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: SN76477 sound 
IC; TMS1000 u-processor; ball clips, R's, 
C's etc. Size 160  140mm. Only LI 59. 
Instruction book and circuit Mp extra. 

'ST ARBIR D' 
Gives 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 speedier and batt clip (needs 
PP3). PCB size 130  60mm, Only £2 95. 

C O MP ONEN T PAC KS 
K503 150 wirewound resistors from 1W to 
12W, with a good range of values, £1 75. 
1(514 100 solver mica caps front 5pF to a 

Only £2 

pF. Tolerances from 1% to 
10% £2  N.  
K520 Switch peck-20 different, rocker, 
slide, rotary, toggle, push, micro, etc. 

u n.   

MIXED LE D P AC K 
All new lull spec by Micro. Fairchild, etc. 
Red, Yellow, Green, Amber, Clear, 3mm 
5mm. Pack of 50 asstd £3 Rs; 250 £15. 

1000 RESIST ORS £2 50 
We've just purchased another 5 million 
preformed resistors, and can make a 
similar offer to that made two years ago, 
at th• !same price Ill 1(523-1000 mixed 
O and 11,a/ 5% carbon film resistors, 
preformed for PCB mob. Enormous range 
of preferred values. 1000 for £2 SO: 5000 
£11: 20k EU. 

C OPPER CLA D B O ARD 
1(522 All pieces too small for our etching 
kits.  Mostly double sided  fibreglass. 
250gm (approx. 110 sq ins) for lust £1 

P ANELS 
Z521 Panel with 16236 (2/43442) on small 
heat sink, 2N2223 dual transistor, 2 BC108, 
diodes, caps, resistors, etc. lip. 
Z527 Reed relay panel—contains 2  By 
reeds, 6 • 25030 or 25230, 6  400V 
rents + Rs. 541P, 
Z529 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 
L1 110: 100 ICs £4 00. 

ELECTR O- DI AL 
Electrical combination lock for maximum 
security,  absolutely  pick-proof!!  One 
million combinations!! Dial is turned to 
the right to one number, left to a second 
number, then right again to e third number. 
Only when this has been completed In the 
correct sequence will the electrical con-
tacts close. These can be used to operate 
a relay or solenoid etc. Overall die 65mrn 
60mrn deep. Finished in bright chrome. 

With combination the price is £11-95. 
Also available without combination, hut 
instructions are provided on how to find 
it. Takes about 20 sins. £2 IS, 

G REE N W ELD 
443D MILLBR O O K ROA D, S OU TH A MPT ON S O'l OFIX 
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MASTER 
ELECTRONICS 

NOW! 
The PRACTICAL way! 

This new style course will enable 
anyone to have a real understanding 
of electronics by a modern, practical 
and visual method. No previous 
knowledge is required, no maths, and 
an absolute minimum of theory. 
You learn the practical way in easy 

steps mastering all the essentials of 
your hobby or to start or further a 
career in electronics or as a self-
employed servicing engineer. 
All the training can be carried out in 

the comfort of your own home and at 
your own pace. A tutor is available to 
whom you can write personally at any 
time, for advice or help during your 
work. A Certificate is given at the end 
of every course. 
You will do the following: 
•Build a modern oscilloscope 
•Recognise and handle current electronic 
components 

•Read,draw and understand circuit diagrams 
*Carry out 40 experiments on basic 
electronic circuits used in modern 
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. 

NewJob?NewCareer?NewHobby?Get Into Electronics Now! 
r 
COLOUR BROCHURE 

• 
NAME 

ADDRESS 

1111•111 

Y U/11110, kt 
Ow pea". 
111 ,1 ktf 

I  POST NOW TO   BLOCK CAPS PLEASE  EE/7/826 I 
• 

• British National Radio&Electronics School Reading,Berks.RG11BRj 

Please send your brochure without any obliai 

III 
I am interested ir  =11 

COURSE IN ELECTRONICS 
as described above   

RADI 0 AMATEUR LI CENCE 

MICROPROCESSORS 

LOGIC COURSE 

OTHER SUBJECTS 
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NICADS: UK's LOWEST PRICES 
AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW 

_ vsa 

---- ____ 

fle  gfeoPrria704o jur ire 
_ ct;kivrae ta:•  I 

Price on the page 
%M11.11 
rIfTF:RNAT It KA L.'S 

W ORL D 
of  ADIO 8V 
LECTRONICS 
(137M 'NE 1/%1TIN(  fkLixs'c 

x£1 v izir; 

Ambit's new 
style catalogue 
continues to 
lead the market 
with low 
prices, new 
items, info, 
3x fl discount 
vouchers. 
Here's a few 
examples of 
some super low 
prices: 

78XX 1A  37p 

BC237/8/9  8p 

3SK51  54p 

10MHz XTALS  £2 

8 Pole 10.7MHz XTAL filters £14.50 

2GHz coax relay 150W  £10.95 

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

CAPACITY  TYPE  1-9  10-49 
500 mAh  AA  80  74 
2200 mAh  C  2.35  1.99 
1200 mAh  D  2.14  2.06 
4000 mAh  D  3.05  2.85 
110 mAh  PP3  3.70  3.50) 

Prices shown EXCLUDE VAT. 
Access/Barclaycard may be used 
with written or telephone orders, 
official MA details on application 
& E0 

POSTAGE and PACKING 
50p per order 

Nor mal  48 hours 

AMBIT international 
THFPHONF  ii fol)1// 230909  TELEX 995194 AMBIT G POSTCODE CM14 4SG 

200 north Seruice Rood, Brentwood, Essex 

CB EXTRA! 
ADO-ON KITS FOR C.B. USERS 

SPEECH PROCESSOR 
Dramatically improves the intelligibility of C.B. speech signals. This 0 thv 
unit that so many C.B. owners are talking about on the air! 

KIT CB-110 £13 SS 

VOICE SCRAMBLER 
For coding or decoding speech signals for greater transmrssion security. 

KIT CB-117 Lfl SS 

FUNNY TALKER 
Modified ring modulator for fascinating metallic gualitj to your vo.ce when 
transmitting.  KIT CB-99 £18 32 

MUSICAL SLEEPER 
Programme your Own  individual 8-note call sign. Push button operated for 
use when you want.  KIT CB-121 £11 41 

REVERS UNIT 
Enhances the spacious quality of your transmitted voice With control over 
depth and duration.  KIT CB-122 £15 SS 

Kits include printed circuit boards. U.K. P & P. 15% VAT, rvsistors, capacitors, 
semi-conductors, controls. switches. 4-pin CB plugs & sockets, wire, solder. 
metal case and assembly instructions. Batteries are not included (9v or 12v 
supply needed). All transmission units insert between •nicrophone and rig 
without modification to either. For fuller details of these great popular add-on 
kits send a stamped addressed envelope for our Free catalogue. (Catalcque 
also includes many kits for musical and general projects.) °or Export List send 
£1 00. 

Prices correct at time of press, E. 6 O.E. subject to stOck. Despatch usually 
24 hours on all ex-stock items. 

Terms: Mail Order C. W.O. or collection by appointment. Access, Bards! 
Am-Express orders accented. Tel: 01-302 6184. 

PHONOSONICS 
DEPT EE27, 22 HIGH STREET, SIDCUP, KENT, DA14 6EH 

Founded 1972. A decade of design and delivery! 

Talk, tpdate, React km, 
Fact, Opinion, Noise, News, 
Film, Print, Th rills, Chills, 
Right, Wrong, 
What Happens Next! 

11 
THE WORD 

Gets out every Thursday 
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As a 
KIT 
01 

RE ADY 
BUILT 

TOTAL ENERGY DISCHARGE electronic 
ignition gives all the well known advantages of the best capacitive 
discharge systems 

PEAK PERFOR MANCE   nigher output voltage under all 
conditions. 

IMPROVED ECONO MY 
between services. 

no loss of ignition performance 

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  3V times the energy of ordinary 
capacitive systems -- 3%) times the power of inductive systems 

OPTI MU M SPARK DURATION 3 rinses 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 FORM  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 compoLnd. 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 INTERNATIONAL  June '81 Issue 
and EVERYDAY ELECTRONICS  December '81 Issue 

FITS ALL NEGATIVE EARTH VEHICLES. 

6 or 12 volt , with or without ballast 

OPERATES ALL VOLTAGE IMPULSE TACHO METERS 
Some older current impulse types I Smiths pm '74 require an adaptor 

PRICE £2.95 

STANDARD CAR KIT  £14.85 
Assembled and Tested  £24.95 

TWIN OUTPUT KIT  £ 22.95 
For MOTOR CYCLES and CARS with twin ignition systems 

Assembled and Tested  £34.70 

ELECTR O NIZE DESI GN 
Goods normally despatched within 7 days 

Dept C. Magnus Road, Wilnecote 

Tamworth, B77 5BY 

‘ 4 4,  Phone (0827) 281000 
10011111"  

PLUS 
El 00 
U.K. 
P. & P 

Prices 

VAT 

VISA 

SPECIAL OFFERS 
TRANSISTORS ZEISER DIODES 41:10m W  ELECTROLYTIC CAPACITORS 
BC108A   7,s 3V. 3V3. 3V9. 5V6. 6V8, AXIAL  

7V5. 15V. 30V and 33V Al 1,(x, 2 211F 63V  (Mul lard) 
loosen.  14 7uF 35V  (Seatronic) 

100F  25V MI rd)  
33uF  100V  (ITT) 

lip 4477,,F  16V (ITT) 
ggp 1000F 16V  (Erie) 
sap 220uF 10V  (Erie) 
14p 2200F 16V  (U Carbide) 
230 2200F 40V  (Mullard) 
tap 410UF  IO V  (ITT) 
esp 4700F 16V  (Rubycon) 

4700uF 25V  (Various) 

BC171A  7p 
BC1821  7p 
13C1831  71s 
8C184L  7p 
BC212L  7p 
BC213L  7p 
BC214L  7p 
SC2376  7p 
BC307B  7p 
BC308  7p 
BC337 
BC338 
8C3488 
8C351 
B0243A X 
If P3065 

BU126 
TIP32A 
2N2904 
2N3053 
2N3055 
2N3442 

DIODES 
IN4001 
1N4002 
IN4007 
1N4140 
1N4148 
IN 4383 
BY133 

ICs. 
NE W 
UA709 8 Pie DIL 
UA723 14 Pin OIL 
LM 741 8 Pin OIL 
CA74I TO M 
LIMBO 

19 LF356 
SP' 
:P TRANSISTORS  
..‘P PREFORMED 

BC171B 
8E595 

.".„P BF595C 
BER52 
BEY52 

alp 
ggp DIODES 

10447 uncoded  ip 
11N5401 uncoded  fp mt. 
BZYIS8C15V Preformed-

39 ea. 
3p 
31 ° TRANSFORMERS ,241V 

PRIMARY 
6 06v  100mA  $Sp ea. 

lIp 9 0 9v oi 75mA  lip ea. 
12 0.12v il 50111 A  Up ea. 
56mm Bohm Speak. SOP sm. 
1Magnetic Earpiece  lip ea. 
Crystal Earpiece  411p ea. 

LIDS.  PPS Battery Clips  Sp es. 
TIL209 
3mm ClIp  M,   

Sp BSA VALVE Holders 211p ea. i Watt  5% E12 Ser ies.  

Range: IR to ION. iii. 1p each. 
  V20E2-R2O10S24OBX (EBSla PckL)  AS4T89I C   no Except the above values are at 2 tor 1p 
THYRISTORS  202-21025K (White)  489 ea. IRS, 22R, 6K13, 120K, 680K, 1M2, 2M2 and 
C1OSD  289 202-21026G (Whole) 6.13 ea.I 3M3. 

ALL DEVICES BRAND NE W and GUARANTEED. ORDERS DESPATCHED BY RETURN OF 
POST. CAST/CHEQUE/POSTAL ORDERS WITH ORDER. PLEASE ADD 500 P S. P. 

MAIL ORDER ONLY PLEASE. 

4p pa. 
49 es. 
Op ea. 
Sp ea. 
EP H. 

4p ea 
4p ea 
Sp ea 
7p ea 
Sp ea 
Op ea 
7p ea 
fp ea 
13p ea 
111p ea 
120 no 
7Sp ea 

40 ea 
Sp ea 
fp ea 
Sp ea 
7p ea 
10p ea 

3p ea 
3p ea 
3p ea 
3p ea 
3p ea 
olp ea 
fp ea. 

ELECTROLYTIC CAPACITORS 
RADIAL 
4 70F 50V  PC  (Rubycon) 
I 7,4F 100V PC  (ITT) 
100uF 40V  PC  (ROE) 
3.300F 6 3V  (ITT) 
4700F 10V  PC  (Plessey) 
4700F 16V  PC  (Rubycon) 
PC  Short Leads for PCB. 

CERAMIC DISC CAPACITORS. 
4 7pF  500V 
10pF  500V 
1200F  500V 
47000F  50V 
10n —  • 010F  25V 
47n  • 0470F  25V 
100n -  •luF  63V 

RESISTORS Carbon Film Low Noise 

11.  PAZIOTittetNirea 
TRADE/RETAIL SUPPLY OF ELECTRONIC COMPONENTS & 

EQUIPMENT 

MAIL ORDER ONLY 
5 WILSON STREET, LEICESTER, LE2 OBB. 

MAKE IT WITH 
BRADLEY 

Marshall's 
OF LONDON 

SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS 
Tel: 723-4242 

PROBABLY THE 
LARGEST STOCK 
OF ICs & 
TRANSISTORS 
IN THE SOUTH 
TRY US FIRST 

LARGE RANGE OF 
ACCESSORIES 

Plugs 
Sockets 
Audio Connectors 
Veroboards 
IC Sockets 
Soldering equipment 
Screw drivers 
(BANCO) 

Sifam Knobs 
etc. 

LARGE RANGE OF 
ICs 
Transistors 
Capacitors 
Diodes 
Triacs 
Thyristors 
Opto 
Resistors 
Potentiometers 
Fuses 
Bridges 
Please send S.A.E for 
list. 

SPECIAL 
OFFER 

STEINAL 
MULTICHECK 

£7 SO 
+  VAT 

Normal price £10 26 

BUY WITH 
ACCESS 

BARCLAYCARD 
A/EXPRESS 
DINERS 

Just phone we do the 
rest 

MAIL 
ORDER 
FASTER 
SERVICE 

PHONE 
723-4242 

40 WAY RIBBON 
CABLE £220 metre 

Header plugs 14 way, 
18 way, 40 way 

BANCO TOOLS 
SIDE CUTTERS 

2132  £710 
2112  £9 40 

END CUTTERS 
2211  £10 43 

PLIERS 
2411  £6 75 
24)5  £6 78 

ICE MULTIMETERS 
Microtest 80  £18 GO 
Su pertest 880 R E32 00 
Supertest 680E £24 50 

EXPERIMENTER 
BREADBOARD'S 
EXP 325  EXP 600 
EXP 350  EXP 650 
EXP 300  EXP 4B 

LOGIC PROBES 
LP1  £31 00 
LP2  £18 00 

EXPERIMENTER 
KITS 

PB8  al• 20 
PB100  LIl IS 

PLEASE REMEMBER 
To ADD 15% VAT 

325 EGWARE ROAD LONDON W2 1BN 

BARCLAYCARD • ACCESS • DINERS • AflEXPRESS   
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CLASSIFIED 
The prepaid rate for classified 
advertisements is 28 pence per word 
(minimum 1 2 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 
Department, Everyday Electronics 
Room 2612,  IPC Magazines Limited, 
King's Reach Tower, Stamford St., 
London  SE 1 9LS.  (Telephone 
01-261 5942). 

Wh•n  replying  to Classified  Advertisements 
please •nsuris. 

(A) That you have clearly stated your require. 
moms 

(B) 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  assist advertisers in processing and 
despatching orders with the minimum of delay 

Veteran & Vintage 

"SOUNDS VINTAGE" 
The only magazine for all vintage sound 
enthusiasts, packed with articles by top 
writers,  covering  gramophones,  phono-
graphs, 78s, wireless, news, history, re-
views, etc. 
Bi-monthly.  Annual  subscription  £8 75 
(airmail extra). Send 75p for sample copy. 
28 Chestwood Close, Billericay, Essex 

Service Sheets 

Any single service sheet £1/L.S.A.E. 
Thousands  dIfTerent  Repair/Service 
Manuals/Sheets In stock. Repair data 
your named T.V. £6.50 (with circuits 
£8.50). S.A.E. Newsletter, Price Lists. 
Quotations. 

AUSEE, 76 CHURCHES, 

LARKHALL, LANARKSHIRE 
(0698 883334) 

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. 

Courses 

SO U ND ENGI NEERS 
If you're following a career in Sound Engineering or interested in learning all aspects of recording 
studios you should attend one of our weekend studio courses. Topics covered include: 

A. The basics of studio construction, wiring and materials used. 
B. Types of microphone uses, techniques, and limitations. 
C. Use of 2" 18 track machine, lining up, remotes, etc. 
D. Use of 24 Channel Desk and all controls. 
E. Effect equipment, ADT, reverb, Echo, etc. 
F Ancilliary equipment. 
G. Mixing and Editing. 

There are a maximum number of 8 students on each course and every one is tutored to their 
own level of knowledge with regard to their needs and interest. The cost is £98 for the weekend 
including hotel accommodation overnight. Details: please phone 01-3110 4720 or 01-636 5308 
during office hours. 

Receivers and Components 

AERIAL BOOSTERS trebles incoming sig-
nal,  price  £7- 00.  SAE  leaflets.  VELCO 
ELECTRONICS,  Ramshottom,  Lancashire 
BLO SAG 

TURN  YOUR  SURPLUS capacitors, tr an-
sistors etc., into cash. Contact Coles Hard-
ing  &  Co.,  103  South  Brink,  Wisbech, 
Cambs. 0945 4188. Immediate settlement. 

300  SMALL  COMPONENTS,  transistors. 
diodes. £1.70 7lbs assorted components EC 25 
101bs £5.75. Forty assorted 74 series ICs on 
panel £1.70. 500 capacitors £3.20. List 20p 
refundable. Post 60p. Optionable insurance 
20p. J. W. B. RADIO, 2 Barnfield Crescent. 
Sale, Cheshire M33 INL. 

BARGAIN PACKS! New components, resis-
tors, capacitors, semi-conductors, pots, etc. 
1 pack £2.50 plus £1.00 p&p, 3 packs E7-50 
pack  value  £10  trade)  p&p  free.  JAY-
SOUND,  Halliwell,  16  Hazeldene  Close, 
Bury, Lancs BL9 9SA. Trade enquiries wel-
come. 

P.C.  BOARD  S.S.  12in x 12in 3 for £2-00, 
glass fibre P.0 board S.S. or D.S. I2in X I2in 
£1.00 each.  Add 60p  P&P  any quantity. 
COOPER, If) Lodge Road, Hocklev. Birm-
ingham B18 5PN. 

SCOOP PURCHASE — TELEPHONES 
Black G.P 0 type tor extension use As new only Le 75 
each. Carriage LI 75 2 tor £12 00 Carriage paid 

HAVE YOU SEEN THE GREEN CAT? 
1000, of new components, radio, electronic, audio at 
unbelievably low prices Send 40p and receive list and 
FREE Record Speed Indicator  Try a JUMBO pack. 
transistors. caps, resistors, pots, switches, radio and 
electronic devices Over £50 worth for Lit plus carriage 
£2 50. 
MYERS ELECTRONICS, Dept E 5.2. 12,14 Harper 
Street. Leeds LS2 7EA  Tel 452045 Callers Welcome 

Wanted 
ARMY  WIRELESS  SETS  and  instruction 
books on same. Hallicrafter receivers, and 
speakers. Will collect during my holidays in 
September.  Please  write  to:  A.  Huizer 
PE1-DMN I, Wilhelminasingel  16, 3135 JP 
Vlaardingen, Holland. 

ORDER FORM PLEASE W RITE 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   Sond io  Cl ue fled Adv•rtwifinent kfitnegir 

EVERYDAY ELECTRONICS 
Cla••Ined Adv•rtle•m•nte Drrpt.. le••rn 21112. ADDRESS   
King's Ranch Tow•r, Stamford Street, London 811 ILS 
T•lephon• 01•261 111142 

Rat•, 

Zip per word, minimum It words.  By, No IMP estre 
company registered in England Registered Na 531156. Registered Office. King', Reach Tower. Stamford Street, London SEI OLS  : 82 
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For Sale 
ZX81 16K RAM PSU Instructions Sinclair 
Tape Sinclair Assembled. Mint £50. HEN-
DERSON. 21 Bridge Street, Aberdeen. 

NE W  BACK  ISSUES  OF  "EVERYDAY 
ELECTRONICS". Available 85p each Poet 
Free, cheque or uncrossed PO returned if 
not  in  stock.  BELL'S  TELEVISION 
SERVICES,  190  Kings  Road,  Harrogate, 
Yorkshire. Tel: (0423) 55885. 

EVERYDAY ELECTRONICS, May  1976 to 
September 1979 complete. Offers: 5 Manor 
Road, Kingsthorpe. Northampton. 

Miscellaneous 
TELETEXT ADD-ON  ADAPTORS  ( onvert 
your television for Oracle/Cefax. Also view-
data  (Prestel) and telesoftware.  Access/ 
Visa. Avon Office Services, FREEPOST, 82 
Charlton  Mead Drive. Bristol BSIO 6BR 
(0272) 502008 anytime. 

FOR PROFESSIONAL LOW COST-  -B urglar 

Alarm  DIY  kits, contact: SECUTRONIC, 
Temple House, 43-48 New Street. Birming-
ham. B2 4LH. Tel: 021-643 4577 

PARAPHYSICS JOURNAL (Russian trans-
lations): psychotronic generators. Kirlian-
ography, gravity lasers, telekinesis. Details: 
SAE 4 x 9in, Paralab, Downton, Wilts. 

THE SCIENTIFIC 
WIRE COMPANY 
PO Box le. London ES, 01 531 15411 
ENAMELLED COPPER WIRE 

SW G  1 lb  8 Or  4 or  2 or 
8 to 34  330  1 90  1 00  080 
35 to 39  3 52  2 10  1 15  0 85 
40 to 43  4 87  2 65  2 05  I 46 
44 to 47  837  532  319  250 
49 to 49  15 96  958  638  369 
SILVER PLATED COPPER WIRE 

14 to 30  663  386  228  1 50 
TINNED COPPER WIRE 

14 to 30  3•97  2 41  1 39  0 94 
10 • 10 mtr reels 3 amp PVC cable mixed colours 5 IN 
Prices include P a P vat. Orders under £2 ado 80p. 
SAE for list of copper and resistance wire. Dealer en-
quiries welcome. 

FIBRE  OPTIC  GLASS  LIGHT  GUIDE 
0.064" distal diameter, £1.50 metre 0.031", 
£1-00  metre.  Minimum  order  £3.00. 
Nyewood Equipment, 91 Tilmore Gardens, 
Petersfield, Hampshire. 

DIGITAL WATCH REPLACEMENT PARTS. 
Batteries, displays, backlights, etc. Also re-
ports publications charts. SAE for full list. 
PROFORDS, Copners Drive, Holmer Green. 
Bucks HP15 6SGA. 

NEW ILLUSTRATED CATALOGUE avail-
able 85p with two 25p vouchers. Griffiths 
Electronics  (EE),  15  Windmill  Gardens, 

Whitchurch, Shropshire. 

ELECTRONIC  GAMES.  Build  your  own 
microchip games from our detailed cir-
cuits. SAE for details. GHT Ltd. PO Box 
DR95. Dover, Kent, CT16 1UL. 

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 gin for 
students or experimenters. 
Full instructions and 2 circuit 
diagrams with each S-Dec 
Send chegu6orPO 10 
W ee PrMeds, Deo If 24  
MO March, Daventry 
NOrtherdt. 6671401 •70..,s.400 8.4 each 

BAKER  £69 
oe 1 50 WATT Pt 2 

AMPLIFIER 

.....  & 
.61,6.. Aa.i.  :Q.. J . 4.. 
.mw .,s! 
a -  0  - -  - - 

Superior quality ideal for ilallsflt A x)stents. Inacu'e apo 
Groupe. Two inputs with Mixer Volume Controls. Master Bus, 
Treble and Gain Controls. 50 watts RMS. Three loudspeaker 
outlets 4. R. 16 ohm. AC 240V (120V available/. 

BAKER 150 Watt AMPLIFIER 4 Inputs  £9 
150 W SW. Stereo Slave W U.  post £2 

OR I LL SPEED CONTROLLER LIGHT DIMMER KIT. 
1....y to build kit. Controls up to 480 watts AC main, 13 
i i FLUX E MODEL Ready Built. 800 watts. 1,5 
STEREO PRE-AMP KIT. All parte to build thie pre-amp. 
3 Inputs for high, medium or low gain per channel, with 
volume control and P.C. Roan'. Can be ganged to make 
ntultiserav stereo mixers. 82 96 

SOUND TO LIGHT CONTROL KIT MK II 
Complete kit of parte, printed circuit. Mains transformer. 
3 channels. Up to 1,000 setts each. Will operate from 200MV 
to 100 watte aignal source. Suitable for home Hi•Fl  616 

all Disco Amplifiers. Cabinet extra FA-50.  Post 95p 
oo Watt Rear Reflecting White Light Bulb,. Ideal for Disco 
1,hts. Edison Screw 75p each or 6 for fA or IS for £7 • 50. 

il %INS TRANSFORMERS Primary 240 \ \ C.  POST 
..-...0-250V 70mA. 65'.. 2A   14 50  18 
,11-0-250V 80mA. 6 3% 3'5A. 6.3V IA  15 00  12 
,..-,o.0.350V 2500,A. 6.3V 13Anip C.T   112 00  £2 
,al.0-300V 120mA . 2 x 6.3\ 2A C.T.; 5\ .. \  213 00  12 
,It. oniA. 6 3V 2A   £3 00  11 
I ,pped outputs available 
2 dap 3, 4. 5, 6, 8. ii, 10, 12. IS, lii. 23 and 30V.  £6 00  £2 
1 amp 6, IL 10, 12, 16. 18. 20, 24, 30, 36, 40, 48. 60  £6 00  rt 
2 amp 6, 8, 10. 12.16.18.20.24, 30. 36, 40. 48. tio £10 50  £2 
3 onto 4. 8, 10, 12, 16. 111. 20, 24. 30. 36,40, 48.60 £12 50  £2 
5 amp 6, 8, 10, 12.16. Ix. 20. 24, 30. 36, 40, 48.00 116 00  £2 
5.8-10.16V Sti  12 50  SOy  12.0.12V 28 .  13 50  £1 
IV Its   £2 00  £1  15.0-15V la  ' 23 75  11 
01-0.6V lia   £3 50  11  20V la  23 00  11 
9V 250sna   II 50  80p  20V 20  £3 50  fel 
9V 3a   £3 50  £1  20.0-20% I.,  £3 50  11 
9.0.9V DOnta   81 60  80p  20-40.60V la  24 00  22 
10-0.10V 2a  £3 00  £1  25-0.25V 2a .  £4 50  11 
10-30-40V Sa  £3 50  £1  211‘' la Twice  85 00  £2 
I2V 100ma  £1 50  80p  30V Il•  ...  13 50  21 
12V 750no,  12 00  80P  30V 0.   £5 00  £2 
I2V 3.  23 50  £1  32-0-32V 111a   £12 00 £2 
ISV -. 00 21  35% •    £4 00  11 
TOROIDAL 30.0.30a 4 %nip-I-20.0.20V f Atop 110 00  £2 
CHARGER TRANSFORMERS RECTIFIERS 
6-I2V 3.    /4 00  18  6-12V 2a  ILI 00  sop 
6.12V 4.  . . 188•150  £2  6-12V 4a ...  8E• 00  SO5 

R.C.S. LOUDSPEAKER BARGAINS 
3 ohm. 6 x 41n.. 51n., 7 x 41n. 12 50.8 0 51n. 113• 00. 
6110. 8300. Sin. aso. 10,n. S4 00. a ohto. 2I in 1200. 
Sin.. 5 ,, 3lo,. 01...1250. ain. £8 60. 10in. W M. 121n. 15.00. 
16 ohnt. 6 x 4110. 51n SS 50. Sin. 1.3•60. In . Iiin. 84 .00. 
95ohm. 34in. 35 ohm. $1. 12 •110. Many others in etock. 
Sample.; Speaker Covering Material 3Ip. stamps. 

R.C.E. LO W VOLTAGE STABILISED 
PO WER PARS HITS 90.100 Ina  Post 75p  C3.95 
All parts and instructions with Reset diode printed circuit, 
rectifiers and double wound M O WS tranaformer input 200.240 
a.c. Output voltage. available 6 or 7 5 or 9 or 12V d.c. up I. 
100mA. State voltage. 

PP SATTER! ELBIDIATOR. BRITISH NODE  £4.50 
Mains Tranefornter Rectifier 9 volt 400nta. Post 75p 
stabilised, with overload cutout. Plastic case sire 5 x 31  s I 
Suitable Radio/Cansettm. Fully Iodated and Smoothed. 
DELUXE Switched Model 3.0.71.9r 400ma. 117•90. M., II 

THE 'INSTANT  - BULK TAPE ERASER 
Suitable for camette. and di sixes of tape reel..  * 
A.C. mains 200/240V.  £9.50 Pont 
Ideal all Computer.  95p 
Tapes. Discs. Cassettes. 
HEAD DEMAGNETISER PROBE 66'00. 

A.C. ELECTRIC MOTORS POST 78p. 
2 Pole. 2409, 0.2 Amp. Spindle -
1 -43  x 0-212in. 81. -75. 2 Pole. 
240V, 0 -15 Amp Double spindle-

ac 1-75 x 0.1615. Each Li. 2 Pole. 
120V. -5 Amp Elpin.le -0 -75 x 
0. 21n. Two In eerie. - 240V. 50p 
each. Brush Motor. From a FOOO 
Miser 240V. .3 Amp illgh /limed 
and  Powerful  Spindle-OS  x 
(t 25in. 61.95. Good Selection. 
B.S.R. Motors £4. Garrard Motors SA. 

.i 1 

air 
::-• 

„4.k. 7. * 

ALTINII MUI CHASSIS IS s.w.g. 044:11191. 4 Mos. riveted 
aorean: 6 x 4 x nin. 11.45: 8 x 6 x 2Iin. 11 ,80; 10 x 7 x 2iin 
82 40; 140 9021In. 83.00; 16 06x 211n. 82.90; 12 x 3021M. 
81-80; 12 x 8 x 2Iin. £2 • 60; 16 x 10 x 2110. 1.3-20. 
AL! MIELE = AC M 6 0 2 )(fin. 25p. 
ALUSLE11715 PAN = 15 i.w.s. 12 .12M. 11.50; 14 x 9In. 
81.45: 6 x 415. 43p; 12 x 81n. 81.10; 10 x 71n. 94p; 8 x tlin. 720. 
14. 315. 72p; 12 x 51n. 72p; 16 x 10In. al- 68; 10 x 61n. 61 .10; 
ALUMINIUM BOXES. MANY OTHER SIZES IN STOCK. 
4 x 26 021n. II -00: 302 0 lie. 80p; 6 x 4 021n. SI -60; 806 0 
Sin 82.50: 12 x 5 x 3in 82 •711; 6 0 40 31n 81.80; 10 x 7 x Hin SI 
HIGH VOLTAGE ELE(.1.TROLYTICS 32+32/350V  60p 
13(450V ....464  50/450V   955  32 4 327500V ..21 80 
32/350V .... Up  220/450V   ellp  3.2 . 3, ..3.2 :t3SV 721, 
321500V  76p  8+16/450V  ... Ws  1, •  -  ,,,,, IS 

DE LUXE BSR HI-Fl AUTOCHANGER 
Stereo Ceramic Cartridge 
Plays  121n., 10in., or 7in. 
record. Auto or Manual. A high  L20 
quality unit 240V AC.  Poet on 
Sire 136 a 11 lin.  All 
Above motor board 311n.  Deck. 
Below motor board 261n. 

IMIR Single Player P204 cue,. 
Of with ADC. Q UI 3073 Magri, lk. C.L(1 r pig.- £20 la a, SS 

Ourard Single Player 730 SP metal turntable,  ....., 
cueing device. Snake arm. Magnetic cartridge.  Lji poet £2 

BSR 9170 Single Player. Slim arm. 240V. AC.  ....... 
Ceramic cartridge. Owing device. Auto stop.  Lin post 82 

B.S.R. P232. Belt drive, ceramic cartridge. 
snake arm, cueing device. 240V.  C2.4 PO4 82 
11.81.R. Single Player. 12V D.C. motor, belt 
.111,e. magnetic cartridge.  CH Poet £3 
Radio Component Specialists 

137, W HITEHORSE ROAD, CROYDON, 
SURREY, U.K. TEL: 01-884 U M 

Post 65p Mini mum. Callers Welcome. Closed Wed. 
Same day despatch. Access Warclay-Visa. Lists 21p. 
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Make the connection with Access 

INN 

I wish to 

and receive a regular postal delivery of Everyday 
Electronics. It's easy, it's straightforward and it's quick. 
Just use the subscription order form to get your Access 
card account charged with the price of a subscription or 
order your subscription through Access on the phone: 
(01) 886 6433. If you pay by cheque or postal order, use 
the subscription order form in the usual way. 

Min M N M E 

SUBSCRIPTION ORDER FORM 
become a subscriber to Everyday Electronics for one year and enclose cheque/ 

postal order value 

Complete this port ion if you are u 
my Access card account with the above 

no  made payable to IPC Magazines Ltd 

sing your Access card account. I authorise you to debit 

My Access no. is 

mount 

113100 letters please) 

Name   

Address   

Subscription Rates: 
UK, Isle of Man, Channel 
Islands and Irish 
Republic £11 

Overseas £12 

261 
Stamford S 
London SE1 9LS. 

Unless you are phoning your 
order, complete and post this 
order form to: 
Everyday Electronics, 

King's Reach Tower, 
eet, 

(o) 

20k U/V d.c. 

41(0/V a.c. 

SPECIAL OFFER 

mini 20 
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 28 ranges cover all likely requirements. Operation is straight-forward, 
just turn the selection switch to the required range position. 

RANGES 

d.c. V: 100mV, 3V, 10V, 30V, 100V, 300V, 600V. 

a.c. V: 15V, 50V, 150V, 500V, 1500V. 
d.c. I: 50//A, 600,4A, 6mA, 60mA, 600mA. 

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

Ohms: Nil!, 2MII. 

Accuracy: 2% d.c. & resistance, 3% a.c. 

Di mensions: 105 x 130 x 40mm 

Movement protected by internal diode and fuse. 

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: 

Supplied complete  

with case, leads and  
instructions. 

000  v 

300  v 

V 

only £21.60 

miseles 
0100 

000 

—  030 

INCLUSIVE OF POST 
PACKAGE—V.A.T. 

Goods despatched by return of post 

a Instru ments Ltd. Z O O M   
19 MULBERRY WALK • LONDON SW3 6DZ • TEL: 01-362 1897 TELEX 918867 
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ATARI T.V. 
GAME 

THE GAME WITH 50 CARTRIDGES 

RRP (129 95 lint VAT) 

OUR PRICE 

£78.22 + VAT 
(89 95 etc VAT) 

The Atari's supplied with • fiee mains adaPtor • Pe c 
or daddies a pair of toysl.cks •nd a co mbat cart op,. 
and is the most popular televosion ga me on the mar a el 
and has a range of over 40 different cartridges in 
addmon to the standard Atari r•nge we also now 
stock  the  new Act  on cartridges which are 

nurremtv on special offer reduced from (18 95 to 

M SS Inc. VAT 

ATARI CARTRIDGES 
20% OFF R.R.P. 

Atari Soccer f29 95 

NO W £23.95 
Activision Dragster (18 95 

NO W £14.95 
Activision Booing (18 95 

NO W £14.95 

ATARI OWNERS CLUB  Why not on our FREE Silica Atari Owners Club 
and receive our bi monthly newsletter with special offers and details of the 
latest new cartridge tel   Telephone us with your name and address and 
we will add your name to our co mputer mailing list 

T.V. GAME CARTRIDGES 
We specialise in the whole range iii  games and sell cartridges too the following games 
ATARI  MATTEL * ACE TRONIC A PHI, ,PS * DATABASE * ROWTRON * INTERIOR * TELENG 
Let us know if you own any of these games and we will lel you have details of the range of 

cartridges available 
Attention INTERTON & ACETRONIC owners we have over 75 assorted used i artridges in stock all 

With t year guarantee  SPECIAL OFFER 18 95 each 

We also haves nu mber of secondhand • wises and calorie • es 

„0*,c'  'qELECTRONIC CHESS 
uid  crystal  hatter y chess  NOW £5 OFF 

• ‘) Se  computer  with  100 200 nrs  say tea as 
iN • 445 e N ti  battery Me and two levels of plan  SALE piticE 

)  • 
• MI Ma MI  es  

Comes with separate chess  £19.95 board and ptec 

• J1 I •11  MN 
•  l• SI MO 

•  •  •  M.   

glf 1 

ELECTRONIC 
GAMES 

MA 

14141,,, 

NTELLIVISION 
THE ULTI MATE T.V. GA ME 

RRP £229 95 (Inc VAT) 

OUR PRICE 

£156.48 4- VAT 
1(179.95 Inc VAT and Free Star Strike Cartridge) 

6 NE W CARTRIDGES JUST RELEASED 
ASTROSMASH • SNAFU • BO WLING 

SPACE ARMADA • BOXING 
TRIPLE ACTION 

All 19 current cartridges • the sin new 
ones above now retail at (19 95 - Silica 
special offer pnce £17.95 Inc VAT 

The Mattel Intelliviston is the most advanced T V game in the world with a range of over 25 
different cartridges all al our special offer price of (17 95  This game uses a 16 bit 
microprocessor giving 16 colours and three part harmony sound The picture quality is incredible 
With 30 effects and real:stic an imation An add on keyboard will be available in the Spr mg 1982 to 
convert the Mattel into a full home computer with 16K RAM which will be fully espandable and 
progra m mable in Microsoft Basic 0:her accessories will be added later in the year The normal 
price of the Intellivision • free soccer cartridge is (729 95 but our special offer price is 1179 95 
inc VAT saving you E50 03 

MATTEL O WNERS CLUB - Why not on our Mattel Owners Club and recive our 
regular newsletters containing details of all the latest cartridge releases Telephone us 
with your name and addresses and we will add your name to our computer mailing list 

FREE 16 PAGE CARTRIDGE CATALOGUE - - If you are interested in owning a 
Mattel. we now have available a 16 page catalogue describing the latest sin cartridges 
to be released as well as a new Mattel colour leaflet with brief descriptions of all 25 
cartridges Telephone is for further details 

r4c11:44‘4‘  
8.4 

I D4 

HAND HELD GA MES 

EARTH INVADERS 
cannot be kilted try vadmonst methads  they must be boned the battle • 
conducted in a maze wher• fatted, of aliens chase home troops The on, 
way of eli minating Them 3 by elogo,ng no,cs and burying them 

RA P £26.95 NOW £18.95 inc. VAT 

GRADUATE CHESS  
f the  N O W ite  luxe  version  o   

', mod chess set with integra 
is board The ideal portatiic £29.95 
•el  see  IN(  VAT 

FIDELITY MINI-SENSORY CHESS COMPUTER 
viii t,ist  nes•  iimpolor  pro  tiller  fefflateeffeelea m  mteyf di sensory beef, 

lialtery 16 8 lost or mains operated This is a modular game and additional plug in modules arc 
.canned for 1982 for advanced chess [would, openings greatest master games draughts and 
rooerSi 

MINI-SENSORY CO MPUTER WITH  INC 

STANDARD CHESS M ODULE  W AS £54 50 N O W £49.9,4c VAT 
Sawa Shop am cameo, rye country s loadtng samaaloars tn Ca ms COn Waffera and now Moak a range. o I rno.• 
.a•n 20 Chess Cornnu m,s tnrludt , Challoreyto, 7  0 .enefe• S•ntory 8 and S•nsces Vo,r• ThaMena, 

••' 

COLOUR 
CARTRIDGE 
T.V. GA ME 

NOW fat SO or , 

Sal / 04,11 £29 50 

COMPUTER 

c3•2 

4 61  BACKGAMMON 

4111 12ftmaa  Mo . (99 fiS 

1.0 Ve £48.95 inc VAT 

,t gi> 
PAC MAN 2 

Pac Man 2  •  c 4tes,p.  .  Iwo colour-game 

the large Gh,s ,s ''-e JC,et [of the jam. .0 ,  ac Man toenail,u 
nigh a score as possible by Capturing aria deStrosing Ghosts Rugs 
and Fnergiters without being himself deSfrOved by the Ghosts Pac 

P (34  95  NOW £24.95 Inc VAT 

SPACE INVADERS 
on one of the most ousfolat a'cade e•mes Spa-, e ln,atjei 0 omas inn iols oh 

action With multi shaped brilliant LED vessels including attack ships bombs 
defenders missile rockets and • bea m force cannon plus exciting electronic sound 
effects the snack shos attempt to bomb the ground defenders as they are moving 
you manoeuvre Inc missile rm.:its  avoid', alien bombs  and destroy the 
.n•ader force as quickly as von can Progressive degree of clif 'K Wh, includes 
automatic digital Semi , if,' so., 6 to ad.'', 

*-•  'GPO  RR P f24 95  NOW £16.95 inc VAT 

— THE AFFORDABLE ANSWER 

44.+ 
Re ' e ' Teier ," certified telephone answering machine 

L.. . , *Sorry darling.  I will be late hOrne-- 
er:„.,  Love John". 
•-/- ' The Call Jotter 1 brings the affordabl, 

answer at the amazing price of (69 for 
£99 for the Call Jotter 2 with built.," 

. a  remote recall facilities). These amazinn 
telephone  answering  machines  arc 
British Telecom certified and guaranteed 
for one year. They make a thoughtlu 
gilt for home or business use 

elie  le NO W £69.00 inc VAT 

ADD-ON 
ADAPTOR 

WAS (199 inc VAT 

SALE PRICE £169 
me VAT 

RADOFIN 
TELETEXT 

FOR FREE BROCHURES -TEL: 01-301 1111 

SILICA SHOP LIMITED cep, EE7 
1 4 The Mews. Hatherley Road. Sidcup. Kent DA14 400 

Tele hone 01 301 1111 or 01 309 1111 

HP1.411111 
111" 

g 

1" II Ill" Ili 
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KEYBOARD WITH ELECTRONICS FOR ZX81 

011:111:1757Cl iCI,C1 7.1. 111:3111  • 
tzi picElicitalarainintima 
iciiirlopioriprzimitlics 0-P r. 
frit-(coop arm t:our...1\atala 

25 W SSTTEERREEOO  MOSFET AMPLIFIER 

A superb new amplifier at a remarkably low pricv. 

* Over 26W per channel into 8S1 at lkHz both channe:s driven. 

* Frequency response 20Hz to 40kHt 

* Low distortion, low noise and high reliability power. MOSFET 
output stage. 

* Extremely easy to build. Almost everything fits on main pcb, 
cutting interwiring to just 7 wires Iplus toroidal transformer 
and mains lead terminations). 

* Complete kit contains everything you need including pre 
drilled and printed chassis and wooden cabinet. 

Full details in our projects book. Price 60p. 
Order As XA030 

Complete kit for only £49.95 incl. VAT and carriage. 
Order As LW/1N 

DIGITAL M ULTI-TRAIN 
CONTROLLER 

Control up to 14 trains individually 
on the same track with any lour 
sunuttaneouslyi Low cost kits available 
Full details in our projects book Price 60p. 
Order As XAO2C 

niloorptorn 
,z1// mall to 
P.O Box 3. Rayleigh, Essex SS6 8LR 
Tel Sales 107021 552911 General 107021 554155 

Shops at 
159 King St , Hammersmith, London W6. Tel: 01 748 0926 
284 London Rd., Westcliff on Sea, Essex. Tel: 10702) 554000 
Note Shops closed Mondays 

ELECTRONIC 

SUPPLIES LTD. 

* A full size, full travel 43 key keyboard that 
simple to add to your IX81 no soldering in 
1X81). 

* Complete with the electronics to make -Shift 
Lock -, -Function - and "Graphics 2- single 
key selections making entry far easier. 

* Powered from /X8Ts own standard power 
supply with special adaptor supplied. 

* Two colour print for key caps. 
* Amazing low price. 

Full details in our projects book Price 60p. 
Order As XA030 

Complete kit for only £19.95 incl. VAT and 
carriage. 
Order As LW/2P 

MATINEE ORGAN 
Easy to build superb specification 
Comparable with organs selling for 
up to f 1,000 Full construction details 
in our book Price £2.50 
Order As XH55K 
Complete kits available 
Electronics £299.95, 
Cabinet £99.50 !carnage extra) 
Demo cassette price £1.99. Order As 0043W 

HO ME SECURITY SYSTE M 

Six independent channels 2 or 4 wire 
011  operation External horn High degree 

of protection and long term reliability 
Full details in our projects book 
Price 60p. 
Order As XAO2C 

Digital display shows you how 
economical your driving is as you go 
along 
Complete kits available 
Full details in our projects book 
Price 60p. 
Order As XAO2C 

Don t miss out get a copy of our catalogue now, 
Over 140 000 copies sold already' 

On sale now in all bianches ot ‘1 I I 5\11 1114 price f 1 

320 big pages packed with data and pictures of over 5.500 items 

F  OM MI NM 

I Post this coupon now! 

Name 

Address _ 

Please send one a copy of your 320 page catalogue I enclose fl 25 hoc 25p p&p) 11 
3ITI not completely satisfied I may return the catalogue to you and have my money 
refunded 
It you live outside the UK send f 1 68 or 12 International Reply Coupons 

-  I 

I Ell MN NMI MI MU In - INI M  Ell M I MI MN MI In 
EC. 7 12 Delivery within 14 days 


