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electro1.lie AUTO-ELECTRONIC PRODUCTS 

 

KITS OR READY BU1tT 

 

F',rOTAt ENERGY DISCHARGE 

 

EtKMMC IGNITION 

 

IS 

 

YOUR CAR 

 

AS GOOD AS 17 COUtD BE ? 

 

Is it EASY TO START in the cold and the damp? Total Energy 

 

Discharge will give the most powerful spark and maintain full output 

 

even with a near flat battery. 

 

Is it ECONOMICAL or does it "go off" between services as the 

 

ignition performance deteriorates? Total Energy Discharge gives 

 

much more output and maintains it from service to service. 

 

Has it PEAK PERFORMANCE or is it flat at high and low revs. 

 

where the ignition output is marginal? Total Energy Discharge gives 

 

a more powerful spark from idle to the engines maximum (even with 

 

8 cylinders). 

 

Is the PERFORMANCE SMOOTH. The more powerful spark of 

 

Total Energy Discharge eliminates the "near misfires" whilst an 

 

electronic filter smoothes out the effects of contact bounce etc. 

 

Do the PLUGS and POINTS always need changing 

 

engine back to its best? Total Energy Di in 

 

arcing and erosion by removing t d 

 

stays "spot on" and 

 

performanc 

 

badly fo 

 

* TOTAL r ique system and the most 

 

powerfu 3% ti . the power of inductive systems - 

 

31/2 times 3 times the duration of ordinary capes 

 

systems. are the facts: 

 

Performance at only 6 volts (mex. supp 

 

SPARK POWER — 14OW A 

 

SPARK DURATION —50Qdi&O 

 

LOADED OUTPUT VOLTA 

 

5opFload —  -fir — 26kV 

 

We challenge any manufac - • • ish better performance 

 

figures. Before you buy an er make, ask for the facts, its 

 

probably only an inductive system. But if an inductive system is 

 

what you really want, we'll still give you a good deal. 

 

All ELECTRONIZE electronic ignitions feature: 

 

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER 

 

SWITCH, STATIC TIMING LIGHT and DESIGNED IN 

 

RELIABILITY (14 years experience and a 3 year guarantee). 

 

IN KIT FORM it provides a top performance system at less than half 

 

the price of comparable ready built units. The kit includes: pre drilled 

 

fibreglass PCB, pre woundand varnished ferrite transformer, high 

 

quality 2uF discharge capacitor, case, easy to follow instructions, 

 

solder and everything needed to build and fit to your car. All you 

 

need is a soldering iron and a few basic tools. 

 

,Most NEW CARS already have electronic ignition. Update YOUR CAR 

 

l
Idl ui the coupon and send to 

 

ELECTRONIZE DESIGN Dept  Magnus Rd Wilnecote Tamworth B77 5BY tel 0827 281000 

 

SPECIAL OFFER. Buy one electronic ignition kit plus 

 

one alarm kit for E30.85 or assembled units for E44.65. 

 

Goods must be purchased at the same time. 

 

1 enclose cheque/postal order OR debit my Access/Visa card 

 

a
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Address   

 

  Code 

 

C Please Add E1 00 PEtP(UK) Per Unit Prices Include VAT 

 

EtECTRONIIE 

 

ELECTRONIC CAR AtARM 

 

HOW SAFE IS YOUR CAR ? 

 

More and more cars are stolen each week and even a steering lock 

 

seems little help. But a car thief will avoid a car that will cause him 

 

trouble and attract attention. If your car has a good alarm system 

 

well there are plenty of other cars to choose from. 

 

LOOK AT THE PROTECTION AN ELECTRONIZE ALARM 

 

CAN GIVE 

 

MINIATURE KEY PLUG A miniat ANIL,
a s to your key 

 

ring and is coded to your 

 

2025 INDIVI r r 
�yt

 ontains two 

 

1 % e .44 

 

• nd together 

 

9 

 

* A MU ENTION This alarm system not only 

 

in  s`.s the horn, but also flashes the headlight and 

 

- 

 

pre engine being started. 

 

60 SECOND ALARM PERIOD Once triggered the alarm will sound 

 

for 60 seconds, unless cancelleAJy the key plug, before resetting 

 

ready to be triggered . • ' 

 

* 30 SECON 

 

m is armed by pressing a small 

 

ontrol panel. This starts a 30 

 

he owner can open and close 

 

rm. 

 

Y DELAY When a door is opened a 10 second 

 

r: as to allow the owner to disarm the system with the 

 

ad key plug. Latching circuits are used and once triggered the 

 

alarm can only be cancelled by the key plug. 

 

L.E.D. FUNCTION INDICATOR An LED is included in the 

 

dashboard unit and indicates the systems operating state. The LED 

 

lights continuously to show the system is armed and in the exit delay 

 

condition. A flashing LED indicates that the alarm has been triggered 

 

and is in the entry delay condition. 

 

ACCESSORY LOOP - BONNETISOOT SWITCH - IGNITION 

 

TRIGGER These operate three separate circuits and will trigger the 

 

alarm immediately, regardless of entry and exit delays. 

 

SAFETY INTERLOCK The system cannot be armed by accident 

 

when the engine is running and the car is in motion. 

 

LOW SUPPLY CURRENT CMOS IC's and low power operational 

 

amplifiers achieve a normal operating current of only 2.5 mA. 

 

IN KIT FORM It provides a high level of protection at a really low 

 

cost. The kit includes everything needed, the case, fibreglass PCB, 

 

random selection resistors to set the code and full set of components 

 

etc. In fact everything down to the last washer plus easy to follow 

 

instructions. 

 

L 

 

Please Supply 1 1 Send More Information 

 

TOTAL ENERGY DISCHARGE I6 or 12 volt negative earthl 

 

fl 

 

D.I.Y. parts kit 

 

Assembled ready to fit 

 

❑ (positive earth unit 

 

f15,4A E14.95 

 

E2&10 £19.95 

 

M15) 

 

TWIN OUTPUT for cars and motor cycles with dual ignition 

 

F-1 Twin, D.I.Y. parts kit Ell E22.95 

 

n Twin, Assembled ready to fit 030.45 E29.95 

 

CAR ALARM (12 volt negative earth) 

 

D.I.Y. parts kit 

 

Assembled ready to fit 

 

(l 

 

E24-495 019.95 

 

E$3-95 £29.95 
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EXPERIMENTER'S POWER SUPPLY 

 

by S. Niewiadomski 

 

Switched outputs from 2V to 1 2V in 1 V steps 

 

VARI-CAP A.M. RADIO by R. A. Penfold 

 

Personal m.w. receiver 

 

COMPUTER-CONTROLLED BUGGY 

 

by J. Adams and G. M. Feather 

 

EXTRA 1 K RAM for the ACORN ATOM 

 

by A. J. Presnail 

 

Simple expansion project 

 

EXTRA UTILITY PROM for the ACORN ATOM 

 

by A. J. Presnail 

 

For extra power at switch-on 

 

MASTERMIND TIMER by L. A. Privett 

 

Black Box Project— Recreates the "black chair'' atmosphere 

 

SIMPLE LOOP BURGLAR ALARM by C. Lare 

 

Battery powered loop protection system 
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TEACH AN 84 by George Hylton Part 8: Power in General 
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PRINTED CIRCUIT BOARD SERVICE 
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YOURCAREER..IOUR FUTURE..YOUR OWN BUSINESS. -YOUR HOBBY 

 

THIS IS THE AGE - OF ELECTRONICS! 

 

the waldt fcdiest grovvth industry... 

 

There is a world wide demand for designers/engineers and for men to service and maintain all the electronic equipment 

 

on the market today — industrial -- commercial and domestic. No unemployment in this walk of life! 

 

Also — the most exciting of all hobbies — especially if you know the basic essentials of the subject.... 

 

A few hours a week for less than a year — and the knowledge will be yours.... 

 

We have had over 40 years of experience in training men and women successfully in this subject. 

 

Our 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 minumum of theory. 

 

You learn by 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 using the oscilloscope 

 

• Build and use digital electronic circuits 

 

and current solid state 'chips' 

 

• Learn how to test and service every type 

 

of electronic device used in industry and 

 

commerce today. Servicing of radio, T.V., 

 

Hi-Fi, VCR and microprocessor/computer 

 

equipment. 

 

cAcc British National Radio&Electronics School Reading Berks.RGl 1BR 
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=Rapid 

 

'Electronics 

 

MIN DCONNECTORS 

 

9 w.y t 5 war 25 war 3 7 win 

 

Plug, solder lute 600 850  125P 170p 

 

Right angle 1200 1800 2400 3500 

 

Sockets lute 900 1300 1950 2900 

 

R.gh angle i80p 2100 2900 4400 

 

Co % IOOP sop 100p 11011 

 

CONNECTORS 

 

DIN Plug Ski Jack Plug Ski 

 

2pm so 9P 2.5mrr1 top 100 

 

J pies 12p 100 1.5mm 9P 9p 

 

50m 13p 110 Standard 160 20p 

 

Phono lop 12p Stereo 240 250 

 

1mm 120 lap 4mm 180 17p 

 

UHF ICBI Connectors 

 

PL259 Plug 400 Reducer 140. 

 

So 239.-a,. chow., ski 380 

 

S0239S round chnsn ski 40p. 

 

"C7 pin 250V16A 

 

Plug c has. mounh ng 380 

 

Socket Ira. han9'ng 600 

 

Socket with 2m lead 12op 

 

SCRs 

 

►CIO60 

 

400V BA 

 

400V 12A 

 

30 

 

70 

 

95 

 

SOLDERING IRONS 

 

Ante. CS 17W Soader'ng non 495 

 

2 7 and 4.7mm h'[. to suit 85 

 

Cs 17wo, XS 25W element.. 210 

 

Ante. XS 25W 525 

 

3.3 and 4.7mm tarts to surf 85 

 

Solder pump de,"nnq tool. 480 

 

Spare nol"ta for tio,• 70 

 

10 metres 22awq solder 100 

 

SlV11CHES 

 

Submin toggle. 

 

SPST 550. SPOT 600. DPDT 650. 

 

M'niat,,e toggle 

 

SPOT Epp. SPOT cant,. off 900. 

 

DPDT 900. DPDT centre off 1000. 

 

Standard toggle 

 

SPST 750. DPDT48p 

 

Min ato re DPDT slide 14;1 

 

Puth to make 140. 

 

Pusn m break 220_ 

 

R.,.,, 1,. adjustable flop. 

 

IN 2W. 2P6 W, 3P4W all 55P etc h 

 

OIL .w'tt,h. 

 

4SPST 800 6 SPST 800. BSPST 

 

loop. 

 

VOICE SYNTHESISER! 

 

The GI SP02bb so-, .ruceswr 

 

a able through stored program to 

 

tynlhn ec - speh. Allophone 

 

)extended phoneme) system It's. 

 

united -bularv. 

 

Easily int.facad with any digital 

 

wttem, an TT  compatible sig 

 

no,. .1. used ,b select the .11. 

 

phones. 

 

SP0256 8500. D.ta 500. 

 

VERO 

 

Verobl« 4 

 

Veroboard S'11 0.1 m-111-
2.5 is 1 

 

2.5.3.75 

 

2.5x5 

 

3.76 x 5   

 

New pass 3.75 a 17 . 

 

New, %I,* 1.76 x 17 . 

 

VO board 

 

Vamp-Per 100'. 

 

Single sided   

 

Spot face cutter 

 

Pin insertion tool 

 

vi'-9 Fen 

 

Spar spool 75p Combs 

 

375 

 

22 

 

75 

 

85 

 

95 

 

330 

 

415 

 

160 

 

50 

 

s0 

 

130 

 

162 

 

330 

 

6 

 

MAIL ORDERS: 

 

Unit 3, Hill Farm Industrial Estate, 

 

Boxted, Colchester, Essex C04 5RD. 

 

Tel. Orders: Colchester (0206) 36412. 

 

Telex: 987756. 

 

CABLES 

 

20 metre pack .ogle coat Connect 

 

ing cable ten dift.entcoloun. 75p 

 

Speak. cable . . 100/m 

 

Standard ,cresmad I6p/m 

 

T vin acrnned 24"m

2

 

 

.5A J core mom, 230/m 

 

2Sp/„ 

 

47p/ft 

 

14Plit 

 

280111 

 

10 wav rainbow, ribbon 

 

20 wav rainbow ribbon 

 

10 wev ge, r'bbun . 

 

20 wav Wavy :'boon . 

 

MICRO 

 

21141-2 200 

 

2716 240 

 

2532 290 

 

2732 350 

 

2764250 650 

 

4116P20 85 

 

6116P3 600 

 

6502 CPU 325 

 

6522 V IA 295 

 

6532 570 

 

6551 ACIA650 

 

6800 CPU 220 

 

6802 CPU 250 

 

6809CPU 620 

 

6810RAM 115 

 

6821 PIA 110 

 

6840 360 

 

6850 110 

 

6852 240 

 

6875 495 

 

6880 100 

 

01 LS95 85 

 

BI LS 85 

 

81 LS97
96

 85 

 

9090

 

 

A 250 

 

900 SAC 340 

 

8156 350 

 

8212 110 

 

8216 100 

 

8224 120 

 

8228 220 

 

8251 250 

 

8253 390 

 

8255 225 

 

8259 390 

 

MCI488 55 

 

MC 489 55 

 

ZBOACPU 290 

 

ZBOAPIO 260 

 

ZBOACTC 260 

 

ZBOA SID 900 

 

ZBOADMA 1150 

 

REGULATORS 

 

78L05 

 

8112 

 

78L15 

 

7805 

 

7812 

 

7815 

 

LMJ09K 

 

Lhu 

 

LM317T 

 

LM323K 

 

30 791.05 6 

 

30 791.12 45 

 

30 791_15 45 

 

35 7905 40 

 

35 7912 

 

35 7915 

 

130 LM 123 35 

 

270 78H05 550 

 

90 

 

420 

 

DIODES 

 

BYI27 

 

OA47 

 

OA90 

 

OA91 

 

OA200 

 

OA202 

 

12 

 

10 

 

8 

 

8 

 

1N914 4 

 

►IN4148 3 

 

►IN4001 3 

 

1 N4002 5 

 

1N4006 7 

 

1144007 

 

IN5401 12 

 

1N5404 6 

 

1N5406 7 

 

1 3W ,aners 17 

 

HAHDWAHF 

 

PP3 battery clip• 

 

Red or black crocodile clips 

 

Black pointer control knob 

 

Pi UlsrsC nic u•nWuc.rs 

 

se El
a

ecnonic buiaer, 

 

1-12V Electronic WIZ. 

 

►P.2120 Pau. transducer 

 

►61mm 64 ohm speaker 

 

0-64mm 8 ohm speaker 

 

20m' panel Wisholder 

 

Red or black probe clip. 

 

4mm t.mmals 

 

12 way 'ch«data' dock 

 

Wiliam- 6w 12v ref. SPOT 

 

ditto, but DPDT 

 

6 

 

6 

 

15 

 

360 

 

65 

 

76 

 

10 

 

70 

 

25 

 

35 

 

33 

 

30 

 

130 

 

195 

 

/ 

 

EURO CONNECTORS 

 

c
G

 ulditsshed 
R I angle W'rewiap 

 

Plug s k.e, 

 

64 was, A.B 195 230 

 

64 we ry AC 720 270 

 

96 way A•0 370 370 

 

ACCESS AND 

 

BARCLAYCARD 

 

WELCOME 

 

THIACS IOOV 8A 65 

 

400V 16A 95 

 

400V 4A 50 BR100 25 

 

SOCKETS 

 

a pre, 

 

I

 ten 

 

la ten 

 

1a pin 

 

20 pin 

 

22 pin 

 

24 pm 

 

78 P'n 

 

40 pin 

 

Low Wu. 

 

tern l'le rap 

 

6P 28P 

 

8p 45p 

 

9p 55P 

 

12P 600 

 

13p 68p 

 

16P 7 S 

 

18p 82p 

 

230 95p 

 

25P 35. 

 

COMPONENT KITS 

 

Ao deal opportunity Ion the beginner or the expar'e«ed Con,nucto, 

 

to obts'n a wide .sntle of components at greatly reduced prices. 
''/•W 5% 

 

Resistor kit. Contains 10 or each value Irani 4.7 ohms to 1M (m,.I 

 

of 650 rnnton) 530 

 

C4iamic Cap kit. 5 of each value 220 to O.OIu 1135
6

-1 . 770 

 

oyn 

 

Pter Cap. kit. 5 of each value from 0.01 to l.F 166 clrgl 575 

 

Pneet kit. Contains 5 of each value I,om 100 ohms to 1 M Itotal 

 

65 pnaea 425 

 

Nut and Bolt kit (total 300 -nis) 1BOP 

 

25 
6

6A '."boles 506BA wai 50613A nuts 

 

158BA'4' bobs 254BA%"bolts 50 SBA washers 

 

508BA nuts 256BAW bolts 

 

OPTO 

 

►3mm rad 7 ►5mm red 7 

 

►3mm green 10 ►5mm green 10 

 

►3mm yellowl0 ►5mm yellow l0 

 

Clips to suit - 3p each 

 

Rxtsngular TIL32 40 

 

►red 12 TIL78 10 

 

W7
 

 

17 ►TI LI11 60 

 

To

 

 

1] DRP12 85 

 

L 074 95 IL074 165 

 

►TIL38 40 TIL100 70 

 

2N5777 45 Dual 1.1ou, 60 

 

seven F.Onsn, do ol.V. 

 

Corn cli C_ anode 

 

DL704OV 95 01-7070.3" 95 

 

►FND500 FN0507 

 

0.5" 100 0.5" 100 

 

10 bar OIL LED d'splay. red 180 

 

LCD 3', dig" 495p. 4 digit 570. 

 

JUMPER LEADS 

 

Len ,,h t4mn 16.'n 24pm 40p'n 

 

Sale ended DIPlhesder 01ug1 Jumper 

 

24 ins. 145 165 240 780 

 

DN, ended DIP(hea der plug) lumber 

 

6 ins. 185 205 300 465 

 

12- 195 215 315 490 

 

24 in, 210 235 345 540 

 

36,n.. 230 250 375 595 

 

25 w'av D Connntor turn a 

 

1 &nt. loop bn91. ended mill. 4950. 

 

18in,donq angle ended Vmale 5250 

 

CAPACITORS 

 

Polyester. ,seial leads. 250,. C280 

 

type 0.01, 0.015, 0.022, 0.033 

 

so. 0.047, 0.068, 0.1 - 7P; 0.15, 

 

0.22 9p, 0.33, 047 13P.0.68 

 

200.1 230. 

 

Eiech.lync, radial or axial lead, 

 

O A 7/63V, I163V, T2/63V,4. 1/63V, 

 

10/25V - 7P;72/25V,47/25V OF, 

 

100/75V 9p. 220125V - 14p, 

 

470125V 221,1001125V 30p, 

 

2200/25V 50P. 

 

Tag and power supply elm)-iytics 

 

2200/40V /10P.4700/40V -1600 

 

2200,163V - 1400.4700/67 V 230p 

 

Poynter, miniature Siemens PCB 

 

In. 2n2,3n3,4n7.Sri 10n, IS, 7p, 

 

22n,33n,17n,68n,8., 100n,9p. 

 

150n,11P.220n. 130.330n,200, 

 

470. 26P, 680n, 29p. 1.33P. 2.2. 

 

500 

 

Tantalum bead 

 

0.1, 0.22, 0.33, 047, 1.0 ! 35V 

 

12p. 2.2, 4.7, 10 @ 26V - 20p; 

 

15/16V 30P;22/16V 21P;33/ 

 

16V 450. 47/6V 270; 47/18V 

 

700: 68/6V 400;100/10V 900. 

 

Car. disc. 220-0.Olu 50 V, 7D each. 

 

Mallard miniature cer.m is plate: 

 

I APF to 10OpF 6p each. 

 

Polystyrene,5%tot lop I000P,6p. 

 

t 5004 700, sp, 6800 0.O12u, / Op. 

 

Trimmert.Mullord808-so 210 

 

0F, 220. 2 22nF, 30P. 5.565pF, 35p 

 

BRIDGE 

 

RECTIFIERS 

 

1  50V 

 

A 400V 

 

2A 200V 40 

 

2A 400V 45 

 

A 100V BO 

 

6A4 V 95 

 

20 VM18 DI  0.9A 

 

35 200V 50 

 

COMPUTER CONNECTORS 

 

Z x81 1.23 wav edge conned., 

 

a w+eP su',able I., Z%81 

 

ddon, 150 

 

SPECTRUM 2. 28 wev adge 

 

wrap s.-hle for 

 

SPECTRUM add-oats 200 

 

RIBBON CABLE 

 

Gray Ribbon cable Rice per loot 

 

10 way 14 34 wit 58 

 

Is- 25 40 wav 68 

 

20 war 28 50 war 90 

 

24 wry 38 60 way 100 

 

IDC CONNECTORS 

 

PCs PCs S«kal Edge 

 

P'ug Plug Conn. 

 

St F1 ang 

 

10 way 90 90 85 120 

 

16 way 130 130 110 175 

 

20 wav 115 145 125 195 

 

26 wav 175 175 150 240 

 

N war 205 205 170 320 

 

40 wav 220 220 190 340 

 

60 wav 235 235 200 395 

 

s0 - 330 330 230 495 

 

LINEAR 

 

555CVOS 80 

 

556CM05 150 

 

709 25 

 

►741 14 

 

48 35 

 

9400CJ 350 

 

AY-3-1270 720 

 

AY 7 8910 370 

 

AY 3 8912 540 

 

CA3046 60 

 

►CA3080 65 

 

CA3009 190 

 

CA3090AD 375 

 

CA3130E 85 

 

►CA3140E 36 

 

CA3161E 100 

 

CA 09 290 

 

►CA3240E 100 

 

LM339 40 1-443911 120 NE566 140 

 

LM348 60 LM3914 225 ►NE567 100 

 

LM358 50 LM3915 225 ►NE570 370 

 

C 1.7106 680 1.44777 170 LM 13800 105 NE571 370 

 

CL7611 95 ►LM380 75 MC1498 68 
"RC 

13 55 

 

CL7621 180 ►LM381 120 MC3340 135 ►RC4558 40 

 

C 1.7622 180 1.44382 120 ► MF10CN 350 SL480 170 

 

CL8078 295 LM3384 130 MIL 22 400 SL490 250 

 

CL 211A 200 LMJ86 90 ML924 195 SL76018 150 

 

CM7224 785 LM3897 120 ML925 210 ►SN76477 380 

 

CM7555 80 LM393 40 ML926 140 SP0256AL2850 

 

►LF351 45 LM709 25 ML927 140 TBA120S 70 

 

LF353 85 LM711 60 ML928 140 TBABDO 75 

 

LF356 90 LM725 350 ML929 140 TBA810 96 

 

LM10 325 LM733 75 MM5387A 465 TBA820 70 

 

LM301A So LM741 14 NE529 225 TOA950 220 

 

LM311 70 LM 747 60 NE531 140 TDA1006 320 

 

LM318 120 LMI458 40 NE544 205 ►TDA1022490 

 

LM324 30 LM2917 200 ►NE555 16 TDA1024 125 

 

LM334Z 100 LM3900 45 ►NE556 45 TLO61 40 

 

LM335Z 125 ►LM3909 75 NES65 110 TLO62 60 

 

TL- 9E 

 

TL071 30 

 

TL072 45 

 

TL074 95 

 

►TL081 25 

 

TLO82 45 

 

TLD84 90 

 

TL170 50 

 

UA2240 120 

 

U LN2003 70 

 

ULN2004 70 

 

XR2206 290 

 

ZN414 80 

 

ZN423 135 

 

ZN424 135 

 

ZN425E 350 

 

ZN426E 300 

 

ZN427E 600 

 

ZN 128E 410 

 

ZN459 785 

 

ZN1034E 200 

 

HE SIS TOHS 

 

'SW s% Carbon film E12 senes4 7 

 

ohm 'oM IF each. 

 

%W 5% Carbon film E 12 sane, 4.7 

 

ohm to 4447 2P each. 

 

'%W I% metal film E24,ar'a 10 

 

ohm-1M 60 aac h. 

 

100k., 235 

 

MH, 775 

 

1 Bal2M 700 

 

20!a H, 225 

 

74576m 200 

 

3 776. 150 

 

3 57944 95 

 

a OMH, 140 

 

4194MH, 160 

 

44Wes 100 

 

5008MH, 240 

 

60MH, 140 

 

6 
0..,

 150 

 

7 O.H, 150 

 

8 OMH, 140 

 

0044 Hr 170 

 

20MH, 0 

 

16 OMH, 700 

 

BOXES 

 

Plastic with lid 

 

e acr.ws 

 

3 x 2x 1" 55 

 

4'4 x3. 1W 88 

 

7.4.2' 160 

 

Aluminium 

 

3 a2x 1" 85 

 

4x2%x1%"95 

 

1 x 2'A 2" 95 

 

6.4. - 120 

 

7.5x2%" 16s 

 

8x6.7" 205 

 

TRANSISTORS 

 

BC517 40 

 

B C547 7 

 

BC548 0 

 

OC149 9 BC549 10 

 

AC; 
26 30 BC157 8 BC558 10 

 

AC127 30 BC 158 10 BCY70 18 

 

AC 28 30 SC159 8 BCv71 to 

 

AC176 ZS BC160 45 BCv]2 18 

 

AC187 22 BC 168C 10 80115 55 

 

AC 88 22 BC 169C 10 BD131 35 

 

AD 142 120 8C 170 8 80132 35 

 

AD t11 80 BC1]1 10 BD133 50 

 

AD161 10 BC 172 8 8D175 AO 

 

A 0162 40 BC17] 18 BD136 30 

 

AF1N 60 BC178 IB BD137 30 

 

AF126 50 BC, 19 18 80138 70 

 

AF 139 40 BC 182 10 ►BD139 35 

 

AF 
196 70 ►BC 187L 8 ►80140 35 

 

AF 219 75 SC183 10 60704 110 

 

SC107 10 BCi83L 10 BO706 110 

 

BC 1078 12 BC18.1 10 80722 85 

 

►8C10B 10 SC184L 7 OF 180 75 

 

BC108B 17 BC 717 10 8FI82 35 

 

BC 

 

108C 12 BC212L 10 BF1R4 25 

 

►BC109 10 OC213 10 RF185 75 

 

BC109C 12 BC213L 10 BF194 17 

 

8C114 18 BC714 117 BF 195 12 

 

BC115 27 ►BC214L 8 8F196 12 

 

BC 117 '8 BC237 R 8F197 12 

 

BC119 35 BC238 14 8F198 10 

 

OC137 40 OC308 12 BF199 18 

 

BC 

 

139 40 OC327 14 OF200 30 

 

BC140 78 BC328 14 ►8F 7418 77 

 

BClal )0 BC377 1/ .8F745 30 

 

9C142 75 BC338 14 BF2568 45 

 

BC143 25 
:C 

77 30 BF257 3T 

 

BC147 8 BC478 30 OF258 25 

 

BC148 8 OC479 30 OF259 35 

 

B F377 40 

 

B FR40 23 

 

13FR80 23 

 

►BFR81 20 

 

BFx29 25 

 

BFXBa 25 

 

BFX85 25 

 

BFXB6 28 

 

OF X87 25 

 

BFX88 25 

 

BF YSO 23 

 

BF Y51 

 

BFY52 

 

OF 53 32 

 

BF Y55 72 

 

BFY56 32 

 

OR 39 40 

 

8SX 20 20 

 

BSX 29 35 

 

BSY95A 25 

 

OU205 160 

 

011706 180 

 

Bu 20R 170 

 

M12955 99 

 

MJE340 50 

 

MJE520 65 

 

MJE521 95 

 

MJE3055 70 

 

MP F102 40 

 

MP F 104 40 

 

MPSA05 

 

MpSA06 

 

MPSA12 

 

MPSA55 

 

MPSA56 

 

MPIX75 

 

MP
S

SUO6 

 

WSU5S 

 

MPSU56 60 

 

TIP29A 30 

 

TIP29a 55 

 

TIP29C 37 

 

TIP30A 35 

 

T IP30B 50 

 

TIP30C 37 

 

T I P31A 35 

 

TIP31c 37 

 

TIP32A 35 

 

TIP32C 37 

 

20 TIP33A 50 

 

23 TIP33C 75 

 

T IP34A 60 

 

T IP34C 85 

 

TIP35A 105 

 

TIP35C 125 

 

T IP36A 125 

 

TIP36C 135 

 

TIP41A 45 

 

TIP42A 45 

 

TIP120 90 

 

T IP 121 90 

 

T IP 172 90 

 

TIP141 96 

 

TIP742 98 

 

TIP 117 110 

 

TIP2955 60 

 

TIP305b 55 

 

T1S43 40 

 

22 TIS44 45 

 

25 T1S90 30 

 

30 TIS91 30 

 

70 VN10KM 50 

 

30 VN46AF 75 

 

55 VN66AF 85 

 

55 VNB8AF 95 

 

6o ZTX107 10 

 

2TX108 10 2143055 50 

 

ZTX109 12 2N3442 17 

 

ZT X300 14 Is 2N3702 

 

ZT X301 16 2N3103 

 

ZTX302 15 ►2N3704 

 

ZTX304 17 2147705 

 

ZTX341 30 2N3706 

 

ZTX500 15 2N3707 1 

 

ZTx501 15 2N3708 1 

 

ZTx 502 15 2147709 1 

 

ZTX503 18 2N 3772 17 

 

ZTX504 25 11,214 77319 

 

2N697 20 1. 2143819 2 

 

2N698 40 2N3820 4 

 

21,1706A  20 2143827 8 

 

2N708 20 2143866 90 

 

214918 35 2143903 10 

 

214 1137 7T 2147901 10 

 

2141613 70 214 3905 8 

 

2N2218A 45 2N3906 10 

 

2N2219A 25 2N4037 45 

 

2N7221A 25 2N4058 10 

 

2N1222A 20 2144060 10 

 

2N 2368 25 2144061 10 

 

2N2369 16 2N4062 10 

 

2142484 25 2145157 36 

 

2N 2646 45 2N5458 36 

 

2.72904 70 2N5459 30 

 

2N2904A 20 2N5485 36 

 

2N 2905 22 2N5777 45 

 

N2905A 22 2N602] 30 

 

2N2906 25 40360 40 

 

2N2906A 25 40361 50 

 

2N2907 25 40362 50 

 

2N2907A T5 40408 70 

 

2N2926 9 

 

►2N3053 23 

 

2N3054 55 

 

The Rapid Guarantee 

 

* Same day despatch * Competitive prices 

 

* Top quality components * In-depth stocks 

 

CMOS 

 

4000 

 

4001 

 

4002 

 

4006 

 

4007 

 

4008 

 

4009 

 

4010 

 

4011 

 

4012 

 

4017 

 

4014 

 

4015 

 

10 

 

10 

 

12 

 

50 

 

14 

 

36 

 

24 

 

24 

 

10 

 

15 

 

20 

 

45 

 

40 

 

4016 

 

4017 

 

4018 

 

4019 

 

0020 

 

4021 

 

4022 

 

4023 

 

4024 

 

4075 

 

4026 

 

4027 

 

4078 

 

6029 

 

4030 

 

4031 

 

20 

 

30 

 

45 

 

25 

 

42 

 

40 

 

45 

 

16 

 

33 

 

2 

 

75 

 

20 

 

40 

 

45 

 

14 

 

125 

 

40 

 

40 

 

4034 

 

4036 

 

4039 

 

4040 

 

4041 

 

4042 

 

4043 

 

4044 

 

4046 

 

4047 

 

4046 

 

4049 

 

4050 

 

4051 

 

4052 

 

4053 

 

140 

 

249 

 

240 

 

40 

 

38 

 

40 

 

40 

 

40 

 

35 

 

38 

 

21 

 

21 

 

42 

 

48 

 

48 

 

4054 

 

4055 

 

4059 

 

4060 

 

a 063 

 

4066 

 

4067 

 

4068 

 

4069 

 

4070 

 

4071 

 

4072 

 

4073 

 

4075 

 

4076 

 

4077 

 

78 

 

s0 

 

430 

 

42 

 

90 

 

22 

 

225 

 

14 

 

13 

 

13 

 

13 

 

13 

 

13 

 

13 

 

45 

 

14 

 

1081 

 

4082 

 

4085 

 

4086 

 

4089 

 

4093 

 

4094 

 

4095 

 

4097 

 

4098 

 

4099 

 

40106 

 

40109 

 

40163 

 

40173 

 

40175 

 

12 

 

2 

 

48 

 

SO 

 

125 

 

18 

 

68 

 

65 

 

290 

 

70 

 

0 

 

40 

 

10 

 

60 

 

100 

 

75 

 

40193 

 

4502 

 

4503 

 

4501 

 

4508 

 

4510 

 

4511 

 

4512 

 

4514 

 

4515 

 

1516 

 

4518 

 

4520 

 

4521 

 

4526 

 

4527 

 

65 

 

60 

 

72 

 

35 

 

110 

 

45 

 

40 

 

40 

 

115 

 

115 

 

55 

 

40 

 

50 

 

90 

 

60 

 

50 

 

4528 45 

 

4529 

 

4532 

 

4534 400 

 

4578 60 

 

4543 50 

 

4549 360 

 

4553 215 

 

4555 35 

 

4556 75 

 

4559 390 

 

4560 140 

 

4584 35 

 

4585 60 

 

4724 140 

 

150 

 

60 

 

LS TTL 

 

LS00 

 

LSOI 

 

LS02 

 

LS03 

 

LS04 

 

LSO5 

 

LSO0 

 

LS09 

 

LS10 

 

LS,1 

 

LS12 

 

LS,3 

 

LS 14 

 

LSIS 

 

14 

 

14 

 

14 

 

15 

 

15 

 

15 

 

15 

 

15 

 

15 

 

15 

 

15 

 

18 

 

33 

 

15 

 

LS 20 15 

 

LS21 15 

 

LS22 15 

 

LS26 5 

 

LS27 15 

 

LS30 15 

 

LS32 15 

 

LS37 16 

 

LS38 16 

 

LS40 16 

 

LSa1 70 

 

LS47 38 

 

L518 38 

 

LS51 15 

 

LS55 15 

 

LS 73 20 

 

LS 74 20 

 

LS 75 

 

LS 76 

 

L578 

 

LS83 

 

LS85 

 

LS86 

 

LS 

 

90 

 

LS92 

 

L593 

 

LS95 

 

LS 96 

 

LS
 
107 

 

LS1D9 

 

LS112 

 

LS 113 

 

LS 
114 

 

LS122 

 

26 LS 127 

 

20 LS 175 

 

20 LS116 

 

35 LS132 

 

42 LS136 

 

24 LS 38 

 

25 LS139 

 

M LS 145 

 

25 LS 147 

 

40 LS148 

 

95 LS151 

 

40 LS
 
153 

 

30 LS154 

 

27 LS155 

 

26 LS156 

 

Z8 LS157 

 

38 LS158 

 

48 LS160 

 

30 LS161 

 

30 LS 
;
62 

 

35 LS 63 

 

78 LS164 

 

60 LS 65 

 

70 LS166 

 

60 LS170 

 

95 LS173 

 

gp LS174 

 

40 LS ;
75 

 

40 LS 90 
95 LS191 

 

30 LS 1912 

 

36 LS193 

 

26 L5195 

 

30 LS196 

 

38 

 

38 

 

18 

 

38 

 

40 

 

50 

 

70 

 

So

 

 

60 

 

36 

 

36 

 

a0 

 

40 

 

40 

 

40 

 

36 

 

45 

 

LS197 

 

LS12, 

 

LS240 

 

LS241 

 

LS242 

 

LS243 

 

LS244 
LS245 

 

LS247 

 

LS251 

 

LS257 

 

LS258 

 

LS259 

 

LS266 

 

LS273 

 

LS279 

 

LS7B3 

 

45 L5353 60 

 

55 LS365 28 

 

60 LS366 2B 

 

55 LS367 28 

 

58 LS368 29 

 

58 LS373 58 

 

100 LS374 60 

 

78 LS775 47 

 

50 LS377 60 

 

LS378 57 

 

L5390 45 

 

LS393 

 

LSJ99 

 

LS541 78 

 

LS670 35 

 

36 

 

32 

 

35 

 

60 

 

21 

 

56 

 

32 

 

40 

 

40 

 

56 

 

/400 

 

7401 

 

7402 

 

7403 

 

404 

 

7405 

 

7406 

 

7407 

 

7408 

 

7409 

 

7410 

 

7411 

 

1412 

 

711] 

 

71 t4 

 

7416 

 

14 7417 

 

14 7420 

 

14 7421 

 

14 7422 

 

16 7427 

 

16 7428 

 

28 7430 

 

78 7432 

 

16 7433 

 

16 7437 

 

6 7438 

 

16 7410 

 

6 7442 

 

25 

 

25 

 

26 

 

16 

 

22 

 

22 

 

20 

 

22 

 

16 

 

22 

 

25 

 

25 

 

16 

 

32 

 

7444 

 

7446 

 

7.1 

 

7418 

 

7450 

 

7451 

 

7453 

 

7154 

 

7160 

 

74 77 

 

1173 

 

7474 

 

7475 

 

7476 

 

7480 

 

7482 

 

70 

 

55 

 

.0 

 

42 

 

6 

 

6 

 

16 

 

6 

 

16 

 

24 

 

27 

 

73 

 

30 

 

77 

 

48 

 

65 

 

7483 

 

7485 

 

7186 

 

489 

 

7490 

 

7491 

 

7492 

 

493 

 

7491 

 

7495 

 

7196 

 

7497 

 

74100 

 

74107 

 

74109 

 

74121 

 

38 74122 

 

80 74127 

 

76 74125 

 

165 74126 

 

22 74132 

 

35 14141 

 

25 74145 

 

25 71147 

 

35 74148 

 

35 74150 

 

35 74153 

 

90 74154 

 

90 )4155 

 

26 74156 

 

30 74157 

 

T8 74160 

 

4161 

 

74162 

 

33 74167 

 

74164 

 

jr 74 165 

 

55 74,67 

 

45 741 70 

 

75 71173 

 

60 7
7

4 

 

55 
55 71175 

 

74176 

 

i 4171 

 

36 74179 

 

36 71180 

 

30 71181 

 

40 74182 

 

36 

 

40 

 

33 

 

36

 

 

60 

 

40 

 

40 

 

40 

 

a5 

 

45 

 

150 

 

125 

 

58 

 

54 

 

50 

 

40 

 

42 

 

70 

 

40 

 

105 

 

40 

 

74190 48 

 

141 
1991 

48 

 

42 48 

 

74193 t0 

 

7a 1 g  40 

 

74195 10 

 

14196 45 

 

74197 t0 

 

7a198 80 

 

74199 80 

 

ORDERING INFO. All components brand new and full specification. All prices exclude VAT., 

 

Please add to total order. Please add 50p carriage to all orders under C15 in value. Send cheque/ 

 

P.O o1 Access: Visa number with order. Our detailed catalogue 1s given free with all orders over 

 

110. Callers most welcome. Telephone orders welcome with Access or Visa. Official orders 

 

accepted from colleges, schools, etc... Callers most welcome, we are open Monday to Friday. 
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Heathkit • IFSA PIMSURE TO BUND 

 

Bring the enjoyment back into your hobby 

 

with a kit from Heathkit. The beautifully 

 

illustrated documentation and step-by-
step instructions make building a Heathkit 

 

a relaxing, absorbing pleasure! Every kit 

 

includes a constructors' guide covering 

 

soldering and component identification 

 

which makes construction straightforward 

 

even for a beginner. 

 

The Heathkit range contains many kits 

 

ideal for beginners as well as 

 

amateur radio kits, computer-
ised weather stations, a 

 

highly sophisticated 

 

robot, a 16-bit computer 

 

kit and a range of home 

 

(or classroom) learning 

 

courses that have 

 

easy-to-under-
stand texts and 

 

illustrations, in sect-
ions so that you can 

 

progress at your own 

 

pace, whilst the hands-
on experiments ensure 

 

long-term retention of 

 

the material covered. 

 

You'll find Heathkits available for Amateur Radio 

 

Gear a Car Test Equipment • Kits For The Home 

 

• Self-Instruction Courses • Computer Kits • Test 

 

Instrument Kits • Kits For Weather Measurements. 

 

All the most popular kits and educational products 

 

are fully detailed in the 1984 Maplin catalogue (see 

 

outside back cover of this magazine for details) or 

 

for the full list of Heathkit products send 50p for 

 

the Heathkit International Catalogue 

 

complete with a UK price list of all 

 

items. 

 

You'll be proud to say, 

 

"I built it myself.'" 

 

All Heathkit products available in 

 

the UK from: 

 

Maplin Electronic 

 

Supplies Ltd. 

 

P.O. Box 3, Rayleigh, 

 

Essex, SS6 8LR. 

 

Tel: (0702) 552911. 

 

(For shop addresses see back cover.) 

 

BSR P256 TURNTABLE 

 

P256 turntable chassis e S shaped tone arm 

 

e Belt driven a Alumm,um platter • Precision 

 

r Itbrated counter balance a Anti skate (bias) 

 

Aevicel Damped cueing lever a 240 volt AC 

 

operation 1Hz1 a Cw out template supplied • 

 

Completely manual arm This deck has a com 

 

pletely manual arm and is designed primarily 

 

for disco and studio use where all the advan-
taggees of a manual arm are required 

 

Pn'u 132.35 each. f2 50 P&P 

 

POWER AMPLIFIER MODULE 

 

READY BUILT 

 

OMP100 Mk.11 

 

Vu n rlrr 

 

New model. 

 

Improved specification 

 

MOS-FET 

 

HIGH SPEC. 

 

MODULES 

 

I  

 

MOS-FET VERSIONS AVAILABLE UP TO 300 W. R.M.S. 

 

Q100 Watt 300mm 123mm 60mm Price. 139.99 12 50 P&P 

 

200 Watt 300 m m m - 150mm IOOn, Price: 162.99 E3 50 P&P 

 

300 Watt 330mm 147mm 102mm Price. [79 99 f4 50 P&P 

 

PIEZO ELECTRIC TWEETERS - MOTOROLA 

 

Join the Prezo revolution. The low dynamic mass 1no voice coil( of a Prezo 

 

tweeter produces an improved transient response with a lower distortion 

 

level than ordinary dynamic tweeters As a crossover is not required these 

 

units can he added to existing speaker systems of up to 100 watts (more 'l 2 

 

put in series) FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH 

 

TWEETER. 

 

TYPE 'A' (KSN2036A) 3" round with

PEA �► 

 

TYPE e 

 

NEW OMP100 Mk 11 POWER AMPLIFIER 

 

MODULE Power Amplifier Module com plete 

 

with integral heat sink. toroidal Iransforme" 

 

power supply and glass fibre p c b assembly 

 

Incoporates drive circuit to power a compel 

 

able LED Vu meter New improved specih 

 

cation makes this amplifier ideal for P A 

 

Instrumental and H, F, applications 

 

SPECIFICATION 

 

Output Power: - 110 watts R.M.S. 

 

Loads:-- Open and short circuit proof 4/16 

 

ohms. 

 

Frequency Response:- 15Hz 30KHz - 3dB 

 

T.H.D.:- 0.01 ,. 

 

S.N.R. urvionghtedl:- - 11 ads • 3 5d8 

 

Sensitivity for Max Output:- 500mv at 

 

1 OK. 

 

Size - 360 115 72mm Price - 131.99 

 

. 1250 P&P Vu Meter Price--[8.50 • 50p 

 

P&P. 

 

HOBBY KITS. Proven designs including glass 

 

fibre printed circuit board and high quality 

 

components complete with instructions. 

 

AN FM MICROTRSMITTER (BUG) 90 105MHz with very sensitive 

 

nucrophone Range 100. 300 metres 57 • 46 - 14mm (9 volt) 

 

Price: 17.99 • 75p P&P. 

 

3 WATT FM TRANSMITTER 3 WATT 85 1 15MHz var,cap controlled. 

 

professional performance. Range up to 3 miles 35 n 84 ! 12mm 

 

(12 volt) Price: f12.49p • 75p P&P 

 

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER: 

 

RECEIVER27MHZRaogeupto500metres Double coded modulation 

 

Receiver output operates relay with 2amp- 240 volt contacts. Ideal fur 

 

many applications Receiver 90 X 70 X 22mm (9/12 volt) Price: 

 

116.49. Transmitter 80 x 50 X 15mm (9/12 volt) Price: 110.29 

 

P&P 75p each S A.E. for complete list 

 

3 watt FM 

 

Tr .n molter 

 

tt SAE for current lists. * Official orders welcome. 1lr All prices include VAT. t Sales Counter. * 

 

LARGE S.A.E. 

 

For details of 

 

disco mixers. 

 

,speakers, kits. 

 

amp - modules, 

 

bugler alarms, 

 

turntables. etc. 

 

protective wire 

 

mesh, ideal for bookshelf and medium sized Hi ti 

 

speakers Price f4.29 each - 30p P&P 

 

TYPE 'B' (KSN1005A13'/z" super horn For general 

 

purpose speakers, disco and P A. systems etc Price 

 

It 14.99 each 30 P&P. 

 

TYPE C' (KSN8016A) 2" h 5" wide dispersion 

 

horn For quality Hi  systems and quality discos etc. 

 

Price 15.99 each r 30p P&P. 

 

TYPE 'D' (KSN1025A) 2" X 6" wide dispersion 

 

horn Upper frequency response retained extending 

 

down to mid range 12KHz1. Sortable for high quality 

 

Hifi systems and quality discos Price 17.99 each 

 

t 30p P&P 

 

TYPE 'E' (KSN1038A) 33'." horn tweeter with 

 

attractive silver knish trim Suitable for Hi -h monitor 

 

systems etc Price 14.99 each 30p P&P 

 

LOUDSPEAKERS POWER RANGE 

 

THREE QUALITY POWER LOUD 

 

SPEAKERS 115". 12" arW B" See Photo) 

 

Ideal for both Hi-Fl and Disco applications, 

 

All units have attractive cast alum,mum 

 

Iground brash) fixing escutcheons Specifi-
cations and Prices. 

 

16" 100 watt R.M.S. Impedance 8 ohms 

 

50 or magnet 2" aluminium voce cod Res 

 

Freq 20 Hz Freq Resp to 2 SKHI Sens 

 

9748 Price: 134.00 each r f300 P&P 

 

12" 100 watt R.M.S. Impedance R ohms 

 

50 oz magnet 2" aluminium voice coil Res 

 

Freq 2 5H Freq Resp to 4 KH: Sens 95dB 

 

Price: [21.50 each f3 00  P& P 

 

8" 50 watt R.M.S. Impedance 8 ohms 20 

 

oz magnet 1 y;" alwninwm voce cod Res 

 

Freq 401z Freq Resp 1o6 KHz Sens 92d8 

 

Black Cone Pries: [9.50 each. Also available 

 

with black protective grille Price: [10.50 

 

each P&P f 1 50 

 

65

 

 

H,. 

12" 85 watts R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 7 

 

aluminium voice cod, aluminium centre tlome. 8 ohm imp. Res Freq 45Hz. Freq Resp 

 

 Sens 98dB Price 124.99 � 13 carnage 

 

12" 85 watt R.M S. McKENZIE C7285TC IP A.. DISCO) 2" alummmmvoice cod Twin c—, 

 

8 ohm imp Res Freq 45HZ . Freq Resp to 14KHz Price 121.99 i 0 carnage 

 

16" 150 watt R.M.S. McKENZIE C15(BASS GUITAR, P.A.13" aluminium voice cod Die cast 

 

chassis Bohm imp, Res Freq 4011:. Freq Resp to 4KHz Price 119+t4 carnage Cabinets 

 

fixings in stock S A E 

 

JAk  Be K. ELECTRONICS 

 

292 

 

UNIT 5, COMET WAY. SOUTHEND ON-SEA 

 

ESSEX SS26rR TEL 07x2 27�,7 

 

` 

 

VISA 



BimPAK BARGAINS 

 

MINIATURE TOOLS FOR HOBBYISTS 

 

Mixture round now side cutters nsula 

 

led handles 44nch length Order No Y043 

 

®Moisture
5

 inch nose Akers misdated 

 

handLes les Slnch length Order No YOM 

 

Mninwe bend nose Akers 

 

insulated handles 5inch 

 

• length. Order No. Y045 

 

Miniature end nippers - 

 

msulated 

 

handles !}inch length 

 

Order No Y046. 

 

a
 Min lure snipe nose fibers with side 

 

cutter and serrated laws - insulated 

 

handles Stich length Order No 

 

Y042 

 

FLEXEY DRIVER 

 

A flexible shah screwdriver for those awkward 

 

to get at screws Overall length  B1nch Order 

 

No FS 1 Rai blade 4mm FS -2 Cross point no 1 

 

E1.75 each. 

 

Iaw+�a�larrat�r *i   

 

GRIP-DRIVER 

 

Bnch long screwdriver  with spring loaded 

 

grip on end to hold screws in position 

 

while reaching into those difficult pieces 

 

Order No. SO-1 Flat blade seem SO-2 

 

ALL AT £1.25 each Cross point no0 E95p each. 

 

13 PIECE TOOL KIT AND CASE 

 

ONLY E7.50 ORDER No VP102 

 

13-piece tool set housed in 

 

attractrve moulded plastic 

 

case with dear shding cover 

 

• 1 off 5" snipe nose "radio" 

 

pliers with side cutters • 1 

 

off 4i" side cutters • 1 off 

 

41' end cutters • 2 off hex. 

 

"Allen" key drivers 2mm and 

 

2.5mm, 2 off cross point 

 

"Philips" drivers No 0 and 

 

No. 1 (with ternary bar) • 6 

 

off precision screwdrivers 

 

Sizes from I man to 3 5mm • 

 

SIGNAL INJECTOR 

 

Simple push button operation Oscillates at 700 

 

11, Hz waft harmonics to 3DMHz. 1 4V /p 

 

output Impedance 101,12 Ideal for trouble 

 

shooting with audio equipment One AA" 

 

penlight battery supplied. 0/No VP% E2.50 

 

LOGIC PROBE.,- 

 

Automatic leveNina. 17Vfrite LED indication 

 

Mirkmum width o measurng pulse 30 

 

mdksecs.Maxinum mput heyyuency 10M Hz 

 

Input impedance: 100k f1 

 

Power consumption: 4On A maximum 

 

Power supply. 4,5 
ORDER No VP97 E10.50 

 

CURRENT�HECKER 

 

r 

 

Heavy duty test prods with built in indicators 

 

for testing polarity indicates whether a c or 

 

d . 3.5V to 40DV 0/No VP98 £2.50 

 

PRECISION 

 

JEWELLERS' TOOLS 

 

Rustproof, Tempered Handles and Blades. 

 

Chrome Plated Handles Swivel Heads for use 

 

on Precision Work 

 

5T21 SCREWDRIVER SET 

 

6 precision screwdrivers in hinged plastic 

 

case Sizes - OB. 1 4, 2, 2A. 2.9 and 3.amm E7.75 

 

5T31 NUT DRIVER SET 

 

5 precision nut drivers in hinged plastic case. 

 

With turning rod Sues - 3. 35. 4, 4.5 and 

 

5mrri 11.75 

 

5T41 TOOL SET 

 

5 precision instruments in hinged plastic case 

 

Crosspont IPh dips) screwdrivers - HO and Hl 

 

Hex key wrenches. Sizes 1.5. 2 and 

 

2.5mm f 1.75 

 

5T51 WRENCH SET 

 

5 precision wrenches to hinged plastic case 

 

Sues 4. 4.5. 5, 5.5 and 6mm E1 75 

 

.t 

 

I 

 

MULTITESTER 

 

1 000 opv including test leads 8 

 

Battery 

 

AC volts - 0-15-150-500-1.000 

 

ra OC volts - 0.15-150-500-1,000 

 

DC currents - 0 1 ma-150ma 

 

r

 Resistance - 0 25 K ohms 100 K 

 

ohm 

 

Dims 90 x 61 x 30mm 

 

0/No. 1322 OUR PRICE f6.50 ONLY 

 

BRAND NEW LCD 

 

DISPLAY MULTITESTER 

 

RE 188m 

 

LCD 10 MEGOHM INPUT IMPEDANCE 

 

•31 dign •16 ranges plus hFE test facility for 

 

PNP and NPN transistors -Auto zero auto 

 

polarity •Single-handed, pushbutton operation 

 

'Over range indication •12.5mm (}nchl large 

 

LCD readout -Dade check -Fast circuit 

 

protection -Test leads battery and instructions 

 

included 

 

Max indication 19% or -1999 

 

Polarity recreation Negative only 

 

Positive readings appear 

 

without r sign 

 

Input Impedance 10 Megohms 

 

Zero adjust Automatic 

 

Sampling time 250 milliseconds 

 

Temperature range -5°C to 50'C 

 

Power Supply I x PP3 or equivalent 9V 

 

battery 

 

20mW 

 

155x88x31mm 

 

Consumption 

 

Sue 

 

RANGES 
+rkre 

 

DC Voltage 0-20DmV y %. as 

 

0-2-20-200-IOWV Ace. 0.8% 

 

AC Voltage 0.20D-1000V 

 

Ace. 12% DC Current 0-200uA 

 

0-2 2D-200niA, 0-10A. Ace. 12% e 

 

Resistance 0-1-20-200K ohms • ., ,l 

 

0-2 Megohms. Ace. 1% 

 

BI-PAK VERY LOWEST PRICE 

 

E45.00 each 

 

Leather Case for 188m E2.50 EACH 

 

TESTER 

 

Universal tester with ceramic buzzer. Tests 

 

diodes. transistors resistors capacitors and 

 

continuity One "AA" penlight battery included 

 

Test current. Max 2µA 

 

Ten voltage. 

 

Response range. 

 

Max voltage 

 

Internal resistance 

 

Length 

 

100Mf! 

 

3990kil f5.00 

 

135mn 0/No VP99 

 

VALUE PACKS 

 

Pak 

 

No. Dry Description Price 

 

VPI 300 Assorted Resators Mixed Types E1 

 

VP2 3DO Carbon Resistors JJi Watt Pre-Formed E1 

 

VP3 200 E1 

 

VP4 150 J Watt Resistors 100 olinj Mixed fl 

 

VP5 200 Assorted Capacitors All Types f1 

 

VP6 200 Ceramic Caps M' mature - Mixed Et 

 

VP7 100 Mixed Ceramics Diu Ipf - %pf fl 

 

VP8 100 Mixed Ceramic Disc Will - 01 5p El 

 

VP9 100 Assorted Polyester/Polystyrene Caps Et 

 

VP10 60 C2BO TYyPPe Caps Metal For! Mixed Et 

 

VP11 100 Electrolytics All Sorts C1 

 

VP 12 60 Bead T e Pdystyretie Min Ca E1 

 

VP13 50 Silver Mica Caps Ass 56 f - 150pf f1 

 

VP14 50 Silver Mra Caps Ass. 1Z - 47 f E1 

 

VP15 50 High Voltage Disc. Ceramic 750v BKv 

 

Moved 

 

VP16 50 Wirewound Res. 9W (avgl Ass 1 ohm 

 

- 12K 

 

VP17 50 Metres PVC Covered Single Strand 

 

Wire Mixed Colours 

 

VPIB 30 Metres PVC Covered Multi Strand 

 

Wire Mixed Colours 

 

VP19 40 Metres PVC Single/Multi Strand 

 

Hook-Up Wire Mixed 

 

VP20 6 Rocker Switches 5 Amp 240v 

 

VP21 20 Pcs 1 - 2 & 4 men Plugs & Sockets 

 

Matching Sizes 

 

VP22 200 Sq. Inches Total Copper Clad Board 

 

Mixed Sizes 

 

VP23 20 Assorted Slider Pots Mixed Values 

 

VP24 10 Slider Puts 40 mm 22K 5 x Log. 5 x 

 

Lm 

 

VP25 10 Sider Pots. 40 mm 47K 5 x Log. 5 x 

 

Lin 

 

VP26 20 Small .125" Red LEDS 

 

VP27 20 Large 2" Red LED 'S 

 

VP28 10 Rectangular 2" Green LED S 

 

VP29 30 Ass. Zener Diodes 25OmW - 2W 

 

Mixed Vlts Coded 

 

VP30 10 Ass LOW Zener Diodes Mixed Vhs. 

 

Coded 

 

VP31 10 5 Amp SCR's TO 466 S&40W Coded 

 

VP32 20 3 Amp SCR's TO 466 Up To 400v 

 

Uncoiled 

 

VP33 200 Si. Dudes Switching Like 1144148 00 

 

35 

 

VP34 

 

VP35 

 

VP36 

 

VP37 

 

VP42 

 

VP45 

 

VP46 

 

VP47 

 

 _ CIRCUIT 

 

C TESTER 

 

D.0 continuity tester for circuit checking on all 

 

low voltage equipment and components Diode 

 

checking also possible. Takes two AA benerres 

 

90con lead has crocodile clip Body length 

 

145mm. 0/No. VPI00 75P 

 

ELECTRONIC SIREN 12V DC 

 

Red plastic case wnh adjustable fixing 

 

bracket. Emits high-pitched wading note of 

 

varying pitch 100 cycles per minute. Dims 

 

90mm Idie.) Gomm Idepthl Power - 12v OC 

 

O/P 90dBA Im type 

 

Our Price: £5.50 U/No VP79 

 

200 Sd Diodes Gen Purpose Like OA200/ 

 

BAX13/16 

 

50 1 Amp IN400D Senes S4. Diodes 

 

Uncoded All Good 

 

8 Bridge Reels 4 x 1 Amp 4 x 2 Amp 

 

Mixed As. Coded 

 

8 Black Instrument Type Knobs With 

 

Pointer Std 

 

10 Black Heatsnks To Fn TO-3, TO-220 

 

Read Drilled 

 

50 BC107/8 Type NPN Transistors Good 

 

Gen Purpose Uncoiled 

 

50 BC 177/8 Type PNP Transistors Good 

 

Gen Purpose Uncoiled 

 

10 Silicon Power Trans Similar 2N3055 

 

Uncoiled E1.50 

 

n 

 

E1 

 

E1 

 

fl 

 

E1 

 

E1 

 

El 

 

E1 

 

E1 

 

E1 

 

El 

 

El 

 

El 

 

E1 

 

E1 

 

E1 

 

E1 

 

f1 

 

f1 

 

E1 

 

E1 

 

fl 

 

n 

 

n 

 

E1 

 

E1 

 

MINIATURE FM TRANSMITTER 

 

Freq 95-106MHz. Range I rode O/No VP128 

 

Site 45 x 20mm. Add. 9v bait ONLY 

 

Not icenced m U.K. 

 

Ideal for: 007-AN5-FBI-CIA-KGB etc E5.50 

 

POWER SUPPLY OUR PRICE E4.25 

 

Power supply fits directly into 13 amp socket 

 

Fused for safety. Polarity reversing socket. 

 

Voltage switch. Lead with multi plug 

 

Input -240V AC 50HZ. Output 3 4. 5 6 

 

7 5. 9 & 12V DC Raking 3DO ma VP109 

 

TRANSISTOR CLEARANCE 

 

All Sorts Transistors A mixed Bag NPN-PNP 

 

Silicon & Germ Mainly Uncoiled You To Seri 

 

Pack includes Instructions for Making Simple 

 

Transistor Tester Super Value Order No 

 

VP60 100 for E1 

 

RATCHET SCREWDRIVER KIT 

 

Comprises 2 standard screwdriver blades 5 8 

 

7mm size. 2 cross point sue 4 & 6 1 Ratchet 

 

handle. 5-n-1 KR ETAS each. 0/No 3298 

 

REGULATED VARIABLE MODULE 

 

Stabilised POWER SUPPLY + KIT 

 

Variable from 2-30 volts and 0-2 Amps Kits 

 

includes 

 

1 - VPS30 Module 1 25 volt 2 amp 

 

transformer 

 

1 0-50v 2" Panel Meter 1 02 amp 2" Panel 

 

Meter. 

 

1 470 ohm potentiometer 1 4K7 ohm 

 

potentiometer Wring Diagram 

 

included Order No. VPS30 KIT E20 

 

dr 

 

OUR GREAT NEW 1984 CATALOGUE 

 

Presented with a Professional Approach and Appeal to ALL who require 

 

Quality Electronic Components. Semiconductors and other Accessories 

 

ALL at realistic prices. There are no wasted pages of useless 

 

information so often included in Catalogues published nowadays 

 

Just solid facts i.e. price. description and individual features of what 

 

we have available. But remember, Bf PAK's policy has always been 

 

to sell quality components at competitive prices and THAT WE 

 

STILL DO 

 

We hold van stocks "in stock" for fast immediate delivery, all 

 

items in our Catalogue are available ex stock. The Catalogue 

 

is designed for use with our 24 hours "ansaphone" service 

 

and the Visa/Access credit cards, which we accept over the 

 

telephone. 

 

To receive your NEW 1954 B1-PAK Catalogue, send 75p 

 

PLUS 25p p&p to: 

 

BlnPAK 

 

TECASBOTY 
7HEELECTRONtC

sa",oF77E�DW 
SB`M`01jVDUC70iR 

 

This collection of Components & Semiconductors for the hobbyist 

 

isprobably the most value-packed selection ever offered, n consists 

 

of Resistors, carbon and wirewound of various values. Capacitors. 

 

All types, sorts and sizes including elecnolitics. Potentiometers -

single, dual, slider and preset Switches, Fuses. Heatsinks. Wire. 

 

r

 P.C.B. Board, Plugs, Sockets etc., PLUS a selection of 

 

Semiconductors for everyday use in popular Hobby Projects. 

 

These include. SCR's, Diodes, Rectifiers. Triacs & Bridges as well 

 

as a first class mix of Transistors and I. C.'s. In all, we estimate the 

 

value of this in current retail catalogues to be over 0251 So, help 

 

yourself to a great surprise and order a Box TODAY for ONLY at BI-PAK. 

 

Remember, stocks are limned so hurry' You can call us on �r 

 

09203182/3412 and order with your Barclaycard or Access Card - r 

 

24hr
-
 Answerphone Service NOW. Order No. V. P. 85 

iuSt f6.50 014 

 

Send your orders to Dept EE5 RI-PAX PO BOX 6 WARE. HERTS 

 

SHOP AT 3 BALOOCK ST WARE HERTS 

 

TERMS CASH WITH ORDER SAME DAY DESPATCH ACCESS 

 

BARCLAYCARD ALSO ACCEPTED TEL 1092013182 GIRO 388 7006 

 

ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING 

 

1 

 

i
� 

 

b 

 

Use your credit card ling us on Ware 3182 

 

NOW and get your order even tester Goods 

 

normally sera 2nd Class Mail 

 

Remember you must add VAT at 191, to vour 

 

T oral order 

 

Postage add 759 per Tote) order 
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Are you bewildered by the choice of Soft-
ware Programs on the market? 

 

Not sure what Program you really need, 

 

what it does or where to get it? 

 

S
ArTw4aw 

 

UMEX 

 

Is your answer 

 

The most comprehensive magazine listing of Soft-
ware programs for the eight leading Microcomputers. 

 

• BBC • COMMODORE 64 • DRAGON • VIC 20 

 

• ORIC • ATARI 400/800 • SPECTRUM • ZX81 

 

Software Index takes the headache out of 

 

choosing the programs suited to your Micro. 

 

For people involved in electronics and 

 

specialist programs, Software Index will 

 

provide the information you need and be a 

 

valuable time-saving guide. 

 

Games, education, business and personal 

 

management are also covered. 

 

DON'T LET SOFTWARE GIVE YOU 

 

A HARD TIME, GET THE USER 

 

GUIDE TO MICROCOMPUTER 

 

SOFTWARE-

User Gui 

 

de to 
Micro�o 

 

.7 vow
m pater _q ̂

-am 

re
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XK113 MW RADIO KIT , 

 

Based on ZN414 IC, kit includes PCB. wound 

 

aerial and crystal eerplece and all components 

 

In make a see slbve miniature radio Site 55. 

 

2 7 a 2cros. Requires PP3 9V battery IDEAL 

 

k

 FOR BEGINNERS £5.50 

 

HOME LIGHTING KITS 

 

e till 

 

w+a..e«dried ,e.,n-+o 

 

cu 1 uPiD 10:s1.11, np

i•

 

 

TDR300K R-Comrol £14.95 

 

O
T'= 

 

MKe r.n•min«Ior.Dole £4.50 

 

300 TDK T-ticii-£7.75 

 

Touc....... £7.75 

 

Exr ismnho1.,2-we, £2.50 

 

.wacnm9f:r TD300K 

 

S 300K 

 

TOE  

 

to3ooK Rotary Conlr0ll.d 

 

Dimm« 

 

£3.95 

 

r DVM/ULTRA SENSITIVE 

 

THERMOMETER KIT 

 

w design �+ ba"d on me 

 

nl ],26 Ia lower po
rw•.1•rslon 

of 

 

e ICL71O6 chip) d 312 digit 

 

fluid crystal display This Yd will 

 

sI— the l of a digital multi 

 

tar only . few eddmonal r. 

 

_'Or. and switch" «e ,"u ed-deul s suppn•d). 

 

r slew di delNermome,erl-50
•
c b�IWC1 

 

°.eAlrq to 0 I The basic lit has . Nnsi,ivity Of 

 

2o0mV for a lull sca. r.edm9..utDm.hc;:lardy m 

 

ai .uo:.ire en wb.low pow., r•gvneme t 

 

�. 

2 y"r tyinl p battery Ill. from a standard 9V PP3 

 

wean used  8 hours a day. 7 days a weal 

 

Price E15.50 

 

a�g 1 

 

1 

 

i 

 

Now OPENCOMPUTER 

 

SHOWROOM 

 

HC,UrS: Mon - Fri 9am - 5Dm 

 

SAT 10am-4pm 

 

r COMPONENT PACKS 

 

PACK 16 50  R ...... rs 47 ohm ro 10l 

 

10 "1 value E 4 00 

 

PACK 240 . 16V F40 01 ync C..Kn 

 

10,.F ro 1000,.F - S per 101,0 (3 25 

 

iy.a•r PACK360 Po Cap r- 001 1. 

 

10 250v - 5 p« 1.iu. E5 55 

 

PACK 445SuG min,slur•Pr  1000-to 

 

1 Monm - 5wrl.iw C  

 

PACK 5 30 Low ►mNO IC Socl«s 6 I4.n0 16 

 

pin - 1001•a<1 E240 

 

,VACK525Rad LEDsl5mma,. 1 El w 
A 

 

We also stock peripherals and 

 

accessories disc drives. printers 

 

joy sticks etc together with a 

 

wide range of hooks and the latest 

 

software for all the above 

 

computers Including ZX81 

 

SEND S A E FOR LIST TODAY' 

 

r

ArJ

 3-NOTE �] 1 

 

DOOR CHIME o
 

 

Based on the SA80600 IC the kit is supplied 

 

with all components, Including loudspeaker. 

 

Printed circuit board, a pre drilled boa 195 - l 

 

71 . 35mml and full Instructions Requires 

 

only a PP3 9V battery and pu sh Switch to 

 

complete AN IDEAL PROJECT FOR BEGIN 

 

NERS Order as XK 102 

 

Have you got our 

 

FREE YELLOW CATALOGUE Yet? 

 

NO" Se..,I S A E 6  4 IDDAY 

 

Packed wnh de.ails nr all rill, KIrS Dlus iarq..nny. i.1 

 

SE MICONOUCTORS �nrlud..`V CM OS 
 
Sri l line 

 

r:mor.aanra a�A m.mnnes Iu.l ranee nl lEDs 
i

. nic 
s hardware ra era awncn•a etc we also 

I

I Itco 

 

.rW �
o

ri+«odv<n aa
i

wm as book. nom m..r„....•.I. 

 

Barham 
u 

 

and EHkfor 

 

All 41 VERY COMPE TIT IV E PRICE S 

 

ORDERING IS EVEN EASIER JUSTRING 

 

THE NUMBER YOU CANT 

 

FORGET EOA THE PRICES YOU CAN T Ill 

 

5-678-9-10 

 

and 9we us ,our A... l n. Barclaycard Nn 

 

n  

It— 

c qua 

r 

nr Dnstal order Dlfi(,.1 „,,1000 , .i 

 

,m 

srn

nng 

.r 

 

Answering service evngs and wnda 

 

JAS1 SERVICE -10P QUAIITV lOw lOw PRICES 

 

No circuit Is complete without a Call to 

 

ELECTRONICS 

 

11-13 Boston Road 

 

London W7 3SJ 

 

£ 5 50 

 

 J 

 

TEACH-IN 84 

 

Complete kit of top 

 

quality components as 

 

specified by EE in-

cluding two EBBO 

 

starter packs. 

 

£ 15.80 

 

AOE 6599«Ia9•alHctnp 16�vai to lo4i 

 

0=. 
Cu+Iorrrn 

 

A"t2 W,il.oPei f600 ieisewne•. 11,4. 

 

Ssrke S A E . •,. ' 11 r 1 Ai15 

 

OPEN 

 

SUNF&F"Itil 

 

Buy Sparkrite Brand Lead ng Auto Electronics 

 

in self-assembly kit form - And save pounds!! 

 

• Electronic Ignition systems - contact triggered and contactless 

 

• Electronic Car Security Systems- including anew ultrasonic unit 

 

• Car Drive Computer -with 12 functions 

 

SEND FOR FREE LITERATURE PACK-TODAY! 

 

8 SOPHISTICATED 

 

KITS TO CHOOSE 

 

FROM. 

 

To. 

 

1 SPARKRITE (A Division of Stadium Ltd.), Queensway, Enfield, EN3 4SD. 

 

Telephone: O 1-804 4343 

 

1
 NAME  

 

1
 ADDRESS  

 

1   

 

Everyday Electronics, May 1984 

 

10 

 

I 

 

1 

 

1 

 

1 

 

1 

 

1 

 

E� 

 

ALL 

 

PRICES 

 

EXCLUDE VAT 

 

LCD 31A DIGIT MULTIMETER 

 

18 i iocfud-o OC 1011.94 ME) m1.1000 

 

1 v) and AC 11W., I7C current 1200 mA-10 AI 

 

and r"ittancs 10 2 MI a NPN 6 PNP 1--lo, 

 

S1r, 
and III. C11 "Ourur imped a 10M 

 

, 155.88.31 mm Rect.- PP3 91 ban., 

 

l

 Tesl lead. includcl ONLY E".00 

 

TEL 0156789/0 ORDERS 

 

1 05799 Q

 

 

794 ENUIRIES 

 

01 579 2842 TECHNICAL AFTER 1PM 

 

P
 ELECTRONIC LOCK KR XK101 , 

 

This KIT contains a purpose designed 

 

tick IC. 10 way keyboard, PCBs and all 

 

components to construct a Digital 

 

Lock, requiring a 4 key sequence to 

 

open and providing over 5000 different 

 

combinations The open sequence may 

 

be easily changed by means of a pre 

 

wired plug S_ 7 . 6 . 3 cros Supply 

 

5V to 15V d c at 4WA Output 

 

75OmA ma. Hundreds of uses for 

 

Ill and garages. car anbthe h 

 

device, electron lc egwpmer, etc Wdl 

 

dove most relays deed F." mstruc 

 

irons supplied ONLY E11.50 

 

Electric lock mechanisms for use with 

 

latch locks and above kit £ 14.95 

 

OL SOWK 

 

This 1.Iwlon moire, lit 

 

1"Iuns • bidir•cnonal 

 

sequence. .peed of sequ•rKs 

 

d Irequenp :I 
.u«non 

TWO 

 

chang.. be,n9 vac, bl• by 

 

meo 
nl of  meters . d 

 

in< rpo,a" a malt.,  dimming conk., 

 

DLZION 

 

£15.95 

 

A lower cost version of the above. Ism-n9 

 

undiracnona channel »qusnce with spssd 

 

l by n- or . pre re, pc,, Outputs 

 

ilchsd ly .1 m.,ns 1.10 croslm9 points 

 

o reduce radio m,ed«ence to a m,nimum 

 

Optional opt: Inpur DLAI 

 

Auow,n9 audw 1
-
 bear I 

 

-hotel r"p:n.. 

 

£8.95 

 

60p 

 

DU80011 

 

This 7 channei s,.no 10 light kiI feature+ rein 

 

vohe9• wncnin9, eulornatrc lava c col 6 

 

Duil1 in mK No conn•cton. to spsale or amp 

 

required No knobs to ed,

n

., - simply con-I 

 

to in sup; ' a"';• £12.95 

 

I1Kw Cn..-1: 

 

FREE CAREER BOOKLET 

 

Train for success, for a 

 

better job, better pay  

 

Enjoy all the advantages of an ICS 

 

Diploma Course, training you ready for a 

 

new, higher paid, more exciting career. 

 

Learn in your own home, in your own 

 

time, at your own pace, through ICS home 

 

study, used by over 8 million already! 

 

Look at the wide range of opportunities 

 

awaiting you. Whatever your interest or 

 

skill, there's an ICS Diploma Course 

 

there for you to use. 

 

Send for your FREE CAREER BOOKLET 

 

toda -at no cost or obli Elation  at all. 

 

TICK THE FREE BOOKLET YOU WANT 

 

AND POST TODAY 

 

1 ELECTRONICS 

 

`ENGINEERING 

 

❑  

 

TV & AUDIO 

 

SERVICING 

 

� 

 

; 

 

RUNNING YOUR 

 

OWN BUSINESS 

 

ELECTRICAL 

 

ENGINEERING 

 

❑ 

 

1 

 

1 

 

1 

 

Name. 

 

Address . 

 

DN.S.w of National 

 

k0uc atlon Corporal-

ICS 

 

Dept EC144 

 

160 Stewarts Road, 

 

London SWe 4UJ 

 

1 

 

1 

 

1 

 

1 

 

J 

 

?95 

 



T.V. SOUND TUN ER 

 

Also available with built-in headphone amp. E32.50 + E2.00 p&p. 

 

SERIES II 

 

BUILT AND 

 

TESTED 

 

In the cut-throat world of consumer electronics, one of the 

 

questions designers apparently ponder over is "Will anyone 

 

notice if we save money by chopping this out?" In the 

 

domestic TV set, one of the first casualties seems to be the 

 

sound quality. Small speakers and no tone controls are 

 

common and all this is really quite sad, as the TV compan-
ies do their best to transmit the highest quality sound. 

 

Given this background a compact and independent TV 

 

tuner that connects direct to your Hi-Fi is a must for quality 

 

reproduction. The unit is mains operat.;d. 

 

This TV SOUND TUNER offers full UHF coverage with 

 

5 pre-selected tuning controls. It can also be used in conjunct-
ion with your video recorder. Dimensions: 10'/z"x 71/2"x 2'/z". 

 

E.T.I. kit version of above without chassis, case and hardware. £16.20 plus E1.50 p&p. 

 

PRACTICAL ELECTRONICS 

 

STEREO CASSETTE 

 

RECORDER
KIT 

 

. NOISE REDUCTION SYSTEM -AUTO STOP -TAPE 

 

COUNTER . SWITCHABLE E.O.. INDEPENDENT 

 

LEVEL CONTROLS • TWIN V.U. METER . WOW & 

 

FLUTTER 0.1%. RECORD/PLAYBACK I.C. WITH ELEC-
TRONIC SWITCHING . FULLY VARIABLE RECORDING 

 

BIAS FOR ACCURATE MATCHING OF ALL TAPES. 

 

- METAL, CHOME DIOXIDE, ETC. 

 

Kit includes tape transport mechanism, ready punched and 

 

back printed quality circuit board and all electronic parts. 

 

i.e. semiconductors, resistors capacitors, hardware top 

 

cover, printed scale and mains transformer. You only supply 

 

solder end hook-up wire. 

 

Featured in April issue P.E. £34,50.+ f2 75PIP. 

 

Reprint 50P. Free with kit. 

 

Complete with case. 

 

MONO MIXER AMP 

 

Ideal for Church r 

 

halls & Club houses. £45.00 + E2.00 p&p. 

 

50 WATT Six individually mixed inputs for two pick ups 

 

(Cer. or mag.I, 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 mic. and aux. inputs. Size: 

 

13'/."x6'/,"x33:" app. Power output 50 watts R.M.S. 

 

(cons.) for use with 4 to 8 ohm speakers. Attractive black 

 

vinyl case with match,nq fascia and knobs. Ready to use. 

 

SLEEP SAFELY AT NIGHT 

 

SMOKE DETECTOR 

 

ALARM! 

 

Gamma ionization type smoke 

 

detector with built-In audible 

 

alarm. Model No. F227. 

 

IDEAL FOR HOMES, 

 

HOTELS& GUEST HOUSES, 

 

CARAVANS, BOATS, ETC. 

 

. MICROCHIP technology, no 

 

mechanical parts. • Maintenance 

 

free.. No wiring needed. • Runs 

 

off transistor battery, lasts for a 

 

year.. Money back guarantee 

 

£4.95 plus 75P p&p. 

 

or 2 for £8.50 plus 

 

E1 .50 p&p. 

 

VHF STEREO TUNER KIT 

 

e SPECIAL OFFER! 

 

£13.95 Plus E2.50 p&p. 

 

This easy to build 3 band stereo AM/FM tuner kit is designed 

 

in con function with Practical Electronics (July '81 issue). 

 

For ease of construction and alignment it incorporates three 

 

Mullard modules and an I.C. IF. System, 

 

FEATURES: VHF, MW, LW Bands, interstation muting and 

 

AFC on VHF. Tuning meter. Two back printed PCB's. Ready 

 

made chassis and scale. Aerial. AM - ferrite rod, FM - 75 or 

 

300 ohms. Stabelised power supply with 'C' core mains trans 

 

former. All components supplied are to strict P.E. specificat. 

 

ion, Front scale size: 10% x 2X" approx. Complete with 

 

diagram and instructions. 

 

125W HIGH POWER AMP 

 

MODULES �2T00 £i�`5 

 

f:12.000 

 

+E1.15 p&p +E1.15 P&P 

 

The power amp kit is a module for high power applications 

 

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 cir 

 

cult condition. A large safety margin exists by use of gener 

 

ously 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. 

 

Supplied with all parts, circuit diagrams and instructions. 

 

ACCESSORIES: Stereo mains power supply w/transformer 

 

E10.50 *C2.00P&p. Mono version, E7.50 + £2.00 p&p. 

 

SPECIFICATIONS: 

 

Max. output power (RMS): 125W. 

 

Operating voltage (DC): 50 - 80 max 

 

Loads: 4 - 16 ohms. 

 

Frequency response measured @ 100 watts: 25Hz - 2OKHz. 

 

Sensitivity for 100 watts 400mV @47K. 

 

Typical T.H.D. @ 50 watts, 4 ohms: 0.1%. 

 

Dimensions: 205 x 90 and 190 x 36 mm. 

 

QUALITY SPEAKER 

 

SYSTEMS 

 

Made to sell for over E3001 Must be 

 

heard to be believed. Made m England 

 

by World famous British manufacturer. 

 

SPECIFICATIONS: 0, Directional 5 

 

speaker system. Drive units: 2x25ntm 

 

soft dome tweeters, 2x13cm polymer 

 

cone mid range speakers, one 24cm 

 

bass unit. Impedance: 8ohms. Rated 

 

power 200W peak max. Sensitivity 87 

 

dB @ 1W. Freq. range: 45 to 20,000 H,. 

 

Finish: Satin walnut veneer, with brown 

 

trim. Size: 35x"x8X"x15%" Weight. 27kgs. 

 

£99.95 a stareo pair. Buyer collect only! 

 

HI-FI SPEAKER BARGAINS 

 

AUDAX 8" SPEAKER 

 

High quality 40 watts RMS Bass/Mid. 

 

Ideal for either HiFi or Disco use this 

 

speaker features an aluminium voice 

 

coil and a heavy 70mm diameter 

 

magnet. Frequency res 

 

201-12to 7KHz. £5.95 

 

Impedance: 8 ohms. +E2.20 p&p. 

 

AUDAX 40W FERRO-FLUID 

 

HI-FI TWEETER 

 

Frequency response 5k Hz 22k Hz. 

 

Size: 60mm square. 

 

Impedance. 8 ohms 

 

GOODMANS TWEETERS 

 

8 ohm soh dome radiator tweeter 

 

(3 ."sq.) for use in up to 40W systems, 

 

f3.95 each pi us £1.00 i or 

 

£6.95 a pair plus E1.50 p&p 

 

All mail to: 21C HIGH ST, ACTON W3 6NG. 

 

Callers Mon - Sat, 9.30 5.30. Half day Wednesday. 

 

Note: Goods despatched to U.K. postal addresses only 

 

All items subject to availability. Prices correct at 

 

30/11/83 and subject to change without notice. 

 

Please allow 14 working days from receipt of order 

 

for despatch. RTVC Limited reserve the right to up-

£5.50 

 

�i P&P 

 

date their products without notice. All enquiries send 

 

S.A.E. All cheques & P.O.'s payable to RTVC Ltd. 

 

BSR RECORD DECKS 

 

3 speed, auto, set-down, with 

 

auto return. Fitted with viscous 

 

damped cue, tubular aluminium 

 

counter-weighted arm, fitted with 

 

ADC magnetic head. Ideally suited 

 

for home or disco use. 

 

£25.95 

 

plus E7.75 p&p. 

 

04� 

 

Manual single play record 

 

deck with auto return and 

 

cueing lever. Fitted with 

 

stereo ceramic cartridge 2 

 

speeds with 45 rpm spindle 

 

adaptor Ideally suited for 

 

home or disco. 13"x 11" 

 

approx. 

 

£14.95 + E1.75 p&p. 

 

SPECIAL OFFERI Replacement stereo cassette tape heads -

E1.80 as, add 50p p&p to order. 

 

Philips stereo magnetic cartridge. E3.95 + 60p P&p, 

 

PLINTH TO SUIT BSR RECORD PLAYER 

 

DECK (with cover) Size 16v,"x 14%x 2%". Cover size: 

 

14X" x 13X"x 3%". Due to fragile nature 

 

of this item, buyer to collect only. ONLY £8.95. 

 

Auto-Changer model - takes 

 

up to 6 records with manual 

 

override. Supplied with stereo 

 

ceramic cartridge. 

 

£12.95 

 

plus E1.75 p&p. 

 

CALLERS TO: 323 EDGWARE ROAD, 

 

LONDON W2. Telephone: 01-723 8432. 

 

(5 minutes walk from Edgware Road Tube Station) 

 

Now open 6 days a week 9 - 5.30. Prices include VA 1, 

 

Mail or 'phone orders by ACCESS. Tel: 01-992 8430. 
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ROBOTICS 

 

Ttiis issue of EE carries our first step into robotics with the "vehicle' in our 

 

Microcomputer Interfacing Techniques series. This step is a significant 

 

one and will lead to other projects in this area. We do not see a big market for 

 

expensive androids at the present time but we do expect to see small robotic 

 

arms being introduced to schools, colleges and industry for educational and 

 

development purposes. 

 

Our buggy is relatively cheap and easy to build and can provide a 

 

fascinating involvement in control applications for microcomputers. We 

 

believe that many computer users are now tiring of just playing games— 

great fun though they are—and that this project will extend the fun element 

 

while developing new software skills and understanding. 

 

As regular readers will be aware the whole Microcomputer Interfacing 

 

Techniques series has been designed to provide practical assistance in con-

necting computers to the outside world. Many computer hobbyists may have 

 

read the series with interest but resisted the temptation to actually build any 

 

projects and get involved in a practical way: We suggest that this project is 

 

the one to take you over the edge. Not only will it be fun to build but should 

 

provide hours of entertainment and learning for all the family. 

 

Another project which has always been a must for the novice is a small 

 

radio. We are sure many of our more experienced readers remember the thrill 

 

of tuning in your first station on a set made with your own hands. Perhaps it 

 

is the thrill of capturing radio waves out of the "air", or of being able to listen 

 

to distant stations for next to nothing. Maybe familiarity with radio has 

 

diminished the excitement for modern youngsters but we still feet such a pro-

ject would give many novice constructors quite a kick. Why not try it and 

 

see? 

 

SHORTAGE 

 

Recent reports in the industrial electronics press indicate that the con-

sumer industry is about to face a shortage of high technology chips. While 

 

this should not affect the constructor whose interest lies in the non-

microprocessor projects those with aspirations to building any MPu-based 

 

system or add-on would be well advised to buy components as soon as possi-
ble. 

 

Many manufacturers have sold their entire production of memory and 

 

microprocessor chips for the remainder of 1984 and stories of "black 

 

market" prices of up to six times the list price are filtering through from the 

 

States. Needless to say we will watch component availability on the products 

 

we publish but we cannot promise that chips we use will continue to be 

 

available at all times. Delivery time from manufacturers is often 16 weeks 

 

and 40-plus weeks is being quoted on some devices now. Plan ahead if you 

 

can. 

 

We wonder how chip shortages might affect sales of microcomputers next 

 

Christmas. 

 

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 world-
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Ltd., Lavington House, 25 Lavington Street, London SE  OPF. In the event 

 

of non-availability remittances will be returned. 
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London SE 1 9LS. 
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EXPERIMENTER'S 

 

POWER SUPPLY 

 

UNIT 

 

BY S. NIEWIADOMSKI 

 

An essential piece of laboratory equipment for the experimenter 

 

with the output switchable from 2 to 12V in 1 V steps thus in-

validating the need for an expensive voltmeter. Maximum output 

 

current of 325mA. 

 

ONE of the first things a newcomer to 

 

electronics learns is that powering 

 

circuits from batteries can be expensive 

 

and inconvenient. It is easy to leave a cir-
cuit accidently switched on overnight and 

 

find the batteries flat next day. 

 

So a mains powered variable d.c. sup-
ply is a must to the serious constructor 

 

and experimenter. This Power Supply 

 

fON/OFF 

 

FSI 

 

L 

 

1A 

 

260V 

 

AC 

 

MAINS 

 

SIG 

 

ft 

 

I 

 

1 

 

I 

 

I 

 

I 

 

I 

 

I 

 

I 

 

I 

 

N-0
SIb 

 

provides a cheap and easy solution to this 

 

problem and additionally, has educational 

 

value in the use of an operational am-
plifier as an output driver. 

 

The unit has 11 preset voltage settings 

 

from 2 to 12V at up to 325mA output 

 

current. Its output is short circuit protec-
ted and since the voltage is switched, a 

 

voltmeter is not required, considerably 

 

reducing the cost of the instrument. A 

 

novel feature is the use of a power 

 

operational amplifier which provides the 

 

output current without the use of an 

 

additional device. 

 

On the prototype, the output voltage 

 

was found to be within 0• IV of the expec-
ted value at all switch positions. 

 

POWER OP-AMP 

 

The µA759 is a power operational 

 

amplifier manufactures by Fairchild. It 

 

operates like a 741 op-amp, having a very 

 

high open loop gain and high input 

 

resistance. It also has an output stage 

 

capable of supplying up to 325mA. This 

 

makes it suitable for many applications 

 

such as audio amplifiers, servo amplifiers 

 

and power regulators. Like any conven-
tional operational amplifier, its closed 

 

loop gain is defined accurately by the 

 

ratio of feedback resistors. 

 

The features of the µA759 which make 

 

it specially suitable for use in a power 

 

supply are firstly, its output current 

 

capability; secondly, its output is short 

 

circuit protected and thirdly, it is inter-
nally protected against thermal overload. 

 

Care has to be taken to use an adequate 

 

heatsink so that the temperature of the 

 

device does not rise above that which will 

 

cause the thermal shutdown to operate. 

 

The dissipation in the device is at its 

 

highest at low output voltages and high 

 

current. 

 

CIRCUIT DESCRIPTION 

 

The full circuit diagram of the unit is 

 

shown in Fig. 1. TI is the mains step 

 

down and isolation transformer. Its 

 

primary is fed from the mains via the 

 

anti-surge fuse FSl and the mains 

 

ON/OFF switch, S1. The transformer used 

 

on the prototype has split primary 

 

windings so that it can be used on 12OV 

 

mains. In this country, the two windings 

 

Fig. 1. Circuit diagram of the Experimenter's Power Supply Unit. 
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are connected in series. Similarly the 

 

secondary consists of two windings each 

 

giving 6V r.m.s. which are also connected 

 

in series. A transformer with a single 12V 

 

r.m.s. secondary is also suitable. 

 

The secondary feeds the bridge rec-
tifier D 1 to D4 and smoothing capacitor 

 

C 1. An unregulated d.c. voltage of 16.5V 

 

at no load and 15.5V at 325mA output 

 

appears on C 1. R 1 supplies about l OmA 

 

to the front panel mounted light emitting 

 

diode D5 which indicates when the unit is 

 

switched on. 

 

Current is supplied to the 6.8V Zener 

 

diode D6 by R2, allowing about 6.5mA 

 

to be split between D 1 and the resistor 

 

chain R3 to R13. The voltage across the 

 

16 5v 

 

f 
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R2 

 

1 skn 

 

6 8v 

 

D6 

 

68V ZENER 

 

R3-R13, Ikn 
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R9 

 

R11 

 

R13 

 

R14 

 

lkO 

 

6 28V 

 

576V 

 

5 24V 

 

471V 

 

419 

 

3 66V 

 

314V 
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2 09. 

 

157V 

 

105V 

 

Fig. 2. The potential divider chain 

 

around S2. D6 establishes a reference 

 

voltage and points along the chain give 

 

voltages, that when multiplied by the 

 

gain of IC1 (set at 1.91 by R15 and 

 

R 16), give the output voltages. 

 

COMPONENTS -'
°

 

 

Resistors 

 

R1,2 1 •5ktl (2 off) 

 

R3-13 1kn(11 off) 

 

R14 2kQ 

 

R15 1Okf1 

 

R16 9•1kfl 

 

All }W carbon ±5% 

 

Capacitors 

 

C1 2200µF 25V elect. 

 

C2 10µF 16V tantalum bead 

 

Semiconductors 

 

D1-4 

 

D5 

 

D6 

 

IC1 

 

See 

 

W005 1A, 50V bridge 

 

rectifier 

 

rectangular red I.e.d. plus 

 

mounting bezel 

 

BZY88 C6V8 6.8V, 

 

500mW Zener 

 

µA759 power op-amp 

 

Miscellaneous 

 

S1 d.p.d.t. miniature mains 

 

toggle 

 

a 

 

page 313 

 

S2 1-pole, 12-way midget 

 

rotary (1 1 ways used) 

 

T1 6VA mains transformer, 

 

12V or 0-6V, 0-6V 

 

secondary 

 

FS1 1A, 20mm anti-surge 

 

fuse plus panel mounting 

 

holder 

 

SK1 4mm insulated screw 

 

terminal, red 

 

SK2 4mm insulated screw 

 

terminal, black 

 

Verobox, 155 x 85 x 80mm (type 

 

202-21042L); 0.1 in matrix strip-
board, 24 strips by 17 holes; 

 

knob, 20mm diameter; grommet; 

 

P-clip; mains cable; mains plug; 

 

7/0.2mm p.v.c. sleeved wire; 

 

p.v.c. sleeving; solder tags (6 off); 

 

M3 screws and nuts (to mount 

 

T1); M2.5 screw and nut (to 

 

mount IC1); stick-on rubber feet 

 

(4 off). 

 

resistor chain is maintained stable by D6 

 

despite changes in the supply. 

 

The number of 1-kilohm resistors and 

 

the 2-kilohm resistor in the chain mean 

 

that voltage steps of 0.52V are tapped off 

 

by the rotary switch S2 (see Fig. 2). 

 

Capacitor C2 holds the previous voltage 

 

level on pin 2 of IC 1 when rotating S2 un-
til the new position is reached. This 

 

means that a break-before-make compo-
nent can be used for S2 without the out-
put voltage becoming uncontrolled when 

 

being changed. 

 

R15 and R16 are the operational am-
plifier feedback resistors, defining the 

 

voltage gain of the circuit. Their values 

 

are chosen to give a gain of 1.91 which 

 

when multiplied by 0.52 (the input step 

 

value) gives the output step value of IV. 

 

The unregulated supply is connected to 

 

the power supply pin of IC 1. Ripple on 

 

this pin is smoothed out by the ripple re-
jection of the operational amplifier and 

 

the stabilising action of D6. 

 

SKI and SK2 are 4mm screw ter-
minals to which the positive and negative 

 

outputs are connected. The negative sup-
ply to IC 1 is the tab of the package and is 

 

bolted directly to the back panel to 

 

provide a heatsink. This arrangement 

 

means that the negative output is earthed. 

 

If a floating output is required the tab of 

 

IC 1 must be insulated from the case 

 

earth. 

 

The completed prototype Power Supply with front panel removed. Note how the 

 

cable form permits the withdrawal of the panels without the need for desoldering. 
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CONSTRUCI 

 

ION 

 

CIRCUIT BOARD 

 

The prototype unit was constructed on 

 

a piece of stripboard (24 strips by 17 

 

holes) mounted in a Verobox, 155 x 85 x 

 

80mm, which also houses the transfor-
mer. The layout of the stripboard is 

 

shown in Fig. 3. No trackside view is 

 

shown as only one break is required at 

 

location B9. The two mounting holes are 

 

positioned to line up with the moulded 

 

bosses in the base of the case. 

 

The leads of the bridge rectifier D I to 

 

D4 have to be preformed to suit the 

 

layout and this component must be 

 

mounted quite low into the board to avoid 

 

it hitting the fixing stud of SK2 when con-
struction is complete. 

 

Fig. 3. Component board assembly, case 

 

layout and interwiring details for the Ex-
perimenter's Power Supply Unit. See text 

 

for special considerations concerning 

 

routing of wires and earthing. 

 

The transformer is mounted in the 

 

other side of the base of the box as 

 

shown. It is positioned to the rear to allow 

 

for the switch and I.e.d. and also to allow 

 

for the fuseholder and mains cable grom-
met. 

 

CASE 

 

The drilling details of the front and 

 

rear panels are shown in Fig. 4. These are 

 

the anodised aluminium panels that are 

 

supplied with the Verobox. The rec-
tangular cut-out for the I.e.d. (135) may be 

 

replaced with a hole if a standard I.e.d. 

 

and mounting clip is used. 

 

The rotary switch, on/off switch, I.e.d. 

 

and terminals SK I and SK2 are mounted 

 

on the front panel. Note that SK I (the 

 

positive) screw terminal is mounted so 

 

that it is isolated from the panel (with the 

 

bushes supplied) but SK2 (the negative) is 

 

secured so that it makes contact (the 

 

plastic bush on the threaded mounting 

 

stud is not used). These terminals require 

 

a "keyhole" cut-out to prevent them turn-
ing. 

 

S2 is a 12-way, break-before-make 

 

midget rotary switch of which 11 ways 

 

are used. This type of switch has an ad-
justable stop and to set it, the mounting 

 

nut must be removed and the special 

 

washer with a tab on it lifted out of the 

 

recess. The tab is then inserted into the 

 

hole marked "I1" and the washer is 

 

pushed back into the recess. 

 

Resistors R3 to R 13 are soldered 

 

directly to the terminals of S2 and note 

 

that R3 actually uses terminal "l2" as 

 

this position is not required. 

 

The back panel carries IC 1, the fuse-
holder and the cable grommet. IC 1 is 

 

mounted directly to the panel (no 

 

isolating kit required) with M2.5 fixings. 
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WIRING 

 

The mains cable enters through the 

 

grommet and is clamped to one of the 

 

transformer fixings with a P-clip. The live 

 

wire (brown) is taken to the fuse and then 

 

to on/off switch S 1. The neutral (blue) is 

 

wired directly to the switch. The primary 

 

of T1 is then wired to the other side of the 

 

switch. 

 

The earth wire (yellow/green) is routed 

 

to the fixing screw of IC 1 via a solder tag. 

 

The earth is then wired to a mounting 

 

screw on T1 and onto the component 

 

board (ref. U17). The front panel will be 

 

earthed via SK2. 

 

All interwiring details are also given in 

 

Fig. 3. Note that most joints are sleeved 

 

as this not only improves the appearance 

 

but also acts as strain relief to aid 

 

reliability. 

 

When wiring from the component 

 

board to the front panel, the wires should 

 

be long enough to allow this panel to be 

 

withdrawn if necessary. The connection 

 

from the board to the secondary of T 1 is 

 

made with a twisted pair of wires and 

 

these are kept away from all other wires. 

 

This helps prevent mains pick-up. 

 

r 

 

(167REF) 

 

When complete, the wiring can be 

 

neatly held together (with the exception of 

 

the a.c. side) with spiral cable wrapping 

 

or lacing cord. 

 

TESTING 

 

When construction is complete, check 

 

all wiring carefully particularly that 

 

associated with the mains. If everything is 

 

in order, switch on and D5 should light. 

 

Check that the voltage across C 1 is about 

 

16.5V. Also check that D6 has 6.8V 

 

across it. Now connect a voltmeter to the 

 

output terminals and rotate S2 through 

 

all its settings. If an analogue voltmeter is 

 

used the output voltage should appear to 

 

be indistinguishable from the nominal 

 

voltages expected. A digital voltmeter 

 

should show differences of only about 

 

0• IV. 

 

Since the current limiting circuit is built 

 

into IC 1, no testing of it is really 

 

necessary. High power resistors of ap-
propriate values can be connected to the 

 

output to draw up to 325mA to check the 

 

regulation of the supply. For the 12V 

 

range, a 27 ohm, 4 watt resistor will draw 

 

the maximum current. 

 

ALL DIMENSIONS IN mm 

 

HOLE DATA 

 

2 HOLES 'A' 3 DIA 

 

1 HOLES 6.2 DIA 

 

2 HOLESV 66DIA 

 

1 HOLE 

 

I HOLE 

 

I HOLE 

 

D TO SUIT GROMMET 

 

E'95DIA 

 

F' 12 5 DIA 

 

Fig. 4. The front and rear panel drilling details. Note that these 

 

panels are supplied with the specified case. 

 

The regulation on the prototype was 

 

extremely good; at a nominal IOV, the 

 

output fell by only 0.01V on increasing 

 

the current from 0 to 325mA. 

 

CIRCUIT MODIFICATIONS 

 

It is worthwhile to mention some possi-
ble modifications to the circuit which 

 

might make the power supply more 

 

versatile. 

 

An output current ammeter could be 

 

included in series with the positive output 

 

terminal. This gives a useful indication of 

 

the operation of the circuit being 

 

powered. If an infinitely variable output 

 

voltage is required, then replace the 

 

resistor chain of R3 to R13 with a 10 

 

kilohm linear potentiometer. The front 

 

panel can still be marked with the output 

 

voltages or a moving coil d.c. voltmeter of 

 

suitable range could be connected across 

 

SKI. and SK2. 

 

Higher output voltages can be ob-
tained by using a transformer with two 

 

secondary windings of say 9V r.m.s. con-
nected in series. The maximum allowable 

 

supply voltage for IC 1 is 36V. Remember 

 

that the built-in features of IC I make it 

 

virtually indestructable so if you do blow 

 

it up, send it back to where you bought 

 

it! ❑ 

 

The finished component board (above) and the front panel labelling 

 

of the Experimenter's Power Supply Unit (below). 
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Vari-cap A.M. Radio 

 

BY R.A. PENFOLD 

 

VARIABLE capacitance (varicap) diodes 

 

have been in use for many years now, 

 

but they are mainly used in v.h.f. designs. 

 

This is partially because varicaps have 

 

the advantage, at v.h.f., that they can be 

 

positioned close to the tuning coils, with 

 

the tuning control situated as far away 

 

from the varicaps and coils as one wishes. 

 

VAHiCAP TUNING 

 

This is simply because varicaps are 

 

tuned by a d.c. tuning voltage, and there 

 

is no real limitation on the length of a lead 

 

carrying a d.c. signal. On the other hand, 

 

using an ordinary tuning capacitor 

 

necessitates the fitting of the tuning coils 

 

close to the tuning gangs, since the leads 

 

to the variable capacitor are carrying 

 

v.h.f. signals, and the small inductance in 

 

even quite short connecting leads could 

 

easily cause a malfunction. 

 

This makes the component layout very 

 

critical, and it can be a little awkward to 

 

achieve a satisfactory layout. 

 

However, even though varicaps do not 

 

have this advantage in a.m. (medium and 

 

longwave) radios where the lower signal 

 

frequencies render lead lengths of 

 

relatively little importance, they still 

 

represent a neat and attractive alternative 

 

to ordinary tuning methods. 

 

The reason for the lack of varicap tun-

ing in a.m. radios is mainly due to the 

 

lack of suitable devices. An a.m. receiver 

 

requires a much larger maximum tuning 

 

capacitance than v.h.f. types, and the 

 

ratio of maximum to minimum capaci-
tance is also substantially larger for a.m. 

 

sets. Most varicaps give totally inade-
quate capacitance swings. 

 

VARICAP PERFORMANCE 

 

A few varicaps having adequate per-
formance for a.m. applications were in-
troduced a number of years ago, but they 

 

failed to achieve popularity due to their 

 

fairly low Q (magnification factor) values 

 

and more importantly, they required 

 

inconveniently high maximum tuning 

 

voltages of as much as 27 volts in some 

 

cases. More recent devices are much bet-
ter in both respects with Qs of around 

 

200 to 500 being typical, and a maximum 

 

tuning voltage of only about 7 to 8 volts 

 

being adequate. 

 

This enables the tuning voltage to be 

 

obtained using a 9-volt battery supply 

 

without any voltage step-up circuitry, and 

 

a.m. varicap diodes now represent a 

 

really viable alternative to conventional 

 

tuning methods. 

 

The simple t.r.f. (tuned radio fre-

quency) radio described in this article 

 

covers the full medium waveband in a 

 

single tuning range. The output is for a 

 

crystal earphone, and good volume and 

 

sensitivity are obtained by using the 

 

popular ZN414 integrated circuit plus a 

 

simple high gain audio stage. A simple 

 

varicap tuning circuit is used, and the 

 

whole receiver is powered from a single 

 

PP3 size 9-volt battery. 

 

CIRCUIT DESCRIPTION 

 

The circuit diagram of the receiver is 

 

shown in Fig. 1, and the varicap tuning 

 

diodes are D2/3 which are in a single 

 

device called the KV1236.  These are used 

 

in the usual back-to-back arrangement 

 

and are connected direct across the ferrite 

 

aerial (LI). The latter is tuned over 

 

slightly more than the full medium-wave 

 

broadcast band by the series capacitance 

 

of D2 and D3. 

 

R 1 and D I provide a stabilised 7.5 

 

volt supply, and VRI gives a con-

tinuously variable 0 to 7.5 volt output at 

 

its wiper. This voltage is used to tune the 

 

set, and V R 1 is, of course, the tuning con-
trol. R2 couples the output of VR 1 to the 

 

tuning diodes and prevents VR 1 from 

 

heavily damping the aerial tuned circuit. 

 

DEPLETION LAYER 

 

Varicap diodes are basically the same 

 

as ordinary silicon diodes, and the tuning 

 

voltage reverse biases both diodes so that 

 

an insulating depletion layer is formed 

 

a 
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Fig. 1. Complete circuit diagram of the Vari-cap A.M. Radio. 
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Ferrite aerial and circuit board mounted on rear panel 

 

of the case. 

 

COMPONENTS 

 

Resistors 

 

R1 1W 

 

R2,3 1 MCI (2 off) 

 

R4 2.2kO 

 

R5 56052 

 

R6 39kO 

 

R7 1 5M52 

 

R8 4.7kS2 

 

All }W carbon ±5% 

 

See 

 

Capacitors page 313 

 

C 1 10nF ceramic plate 

 

C2,3 220nF polyester (2 off) 

 

C4 100µF 10V elect. 

 

Semiconductors 

 

D 1 BZY88 C7V5 400mW 

 

7-5V Zener 

 

D2,3 KV1236 dual varicap 

 

diode 

 

D4,5 1 N4148 (2 off) 

 

IC1 ZN414 a.m. radio 

 

TR 1 BC650 npn silicon 

 

Miscellaneous 

 

VR 1 100kf2 linear carbon 

 

potentiometer 

 

S 1 rotary on/off switch 

 

SK1 3.5mm jack 

 

B 1 9V type PP3 

 

Stripboard: 0.1 inch matrix size 

 

12 strips by 25 holes; battery con-
nector; plastic case size 150 x 

 

100 x 50mm (ABS 2005); 140 x 

 

9.5mm ferrite rod plus wire; tape 

 

and mounting clips; crystal 

 

earphone; control knobs; 68A fix-
ings. 
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Fig. 2. Diagram showing construction details for 

 

the ferrite rod aerial. 
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Fig. 4. Pinning details for the varicap 

 

device. 
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Fig. 3. Stripboard layout and external component wiring 

 

diagram. 
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Components mounted on the completed circuit board. 

 

between the two pieces of semiconductor 

 

material that form each diode. In effect, 

 

the two pieces of semiconductor material 

 

are the plates of the capacitor and the 

 

depletion layer is the dielectric. The deple-
tion layer increases in thickness as the 

 

reverse bias is increased, and the 

 

capacitance of the diode is consequently 

 

decreased. 

 

It is not possible to simply use any 

 

silicon diodes for D2 and D3, since it is 

 

necessary for the diodes to provide cer-
tain capacitances at various reverse 

 

voltages with reasonable accuracy, and 

 

for the diodes to give a reasonable Q. 

 

Only a few modern varicaps are capable 

 

of giving satisfactory results in respect to 

 

this application where a large capacitance 

 

swing is required. 

 

Each diode in the KV1236 device has 

 

a typical capacitance of 450pF at a 

 

reverse potential of 2 volts, falling to a 

 

capacitance of only 30pF with an 8.5 volt 

 

reverse bias. For series connected diodes 

 

both these capacitance figures are halved. 

 

The typical Q of the K V 1236 is 200. 

 

CONVENTIONAL CIRCUIT 

 

Because of the use of varicap tuning, 

 

IC 1 is used in a circuit which does not 

 

quite conform to the normal ZN414 con-
figuration. C 1 couples the non-earthy end 

 

of the ferrite aerial to the input of IC I and 

 

R3 is used to bias IC 1. R3 has been made 

 

somewhat higher in value than would 

 

normally be the case in order to minimise 

 

damping of the aerial. The circuit has 

 

been tried using several ZN414 i.c.s, and 

 

worked well in each case. Apart from the 

 

input coupling and biasing this part of the 

 

circuit is quite conventional. 

 

The audio output from IC I is coupled 

 

by C3 and R6 to a simple common emit-
ter amplifier based on TR 1. R6 is needed 

 

to prevent the output from TR I becoming 

 

excessive in amplitude, which would 

 

cause clipping and severe distortion. It 

 

also introduces a degree of high fre-
quency attenuation in conjunction with 

 

the input capacitance of TR 1, and this 

 

reduces the risk of instability. 

 

A crystal earphone can be driven 

 

direct from the collector of TR I and no 

 

coupling capacitor is necessary here. The 

 

current consumption of the circuit is only 

 

about 5mA, or so, and this gives many 

 

hours of use from each PP3 battery. 

 

starts here 

 

AERIAL 

 

A home-constructed ferrite aerial is 

 

used in this design, although a ready-
made type such as the Denco MW5FR 

 

can be used if pre-
ferred. In common 

 

with most ready-
made ferrite aerials 

 

the Denco MW5-
FR has a small 

 

coupling winding 

 

in addition to the 

 

main winding, and 

 

this should either 

 

be removed or just 

 

ignored. 

 

Details of the 

 

home-constructed 

 

aerial are provided 

 

in Fig. 2, and this 

 

is based on a fer-
rite rod which 

 

measures 140mm 

 

long by 9.5mm in 

 

diameter. The wind-
ing consists of 60 

 

turns of 7/0.2mm 

 

p.v.c. insulated 

 

connecting wire, or 

 

any similar multi-strand connecting wire. 

 

Bands of 19mm insulation tape are used 

 

to hold the winding in place, and the turns 

 

should be as closely wound as possible if 

 

the winding is to fit into the available 

 

space. Leave leadout wires about 100mm 

 

long. 

 

Mount the completed ferrite aerial high 

 

up on the rear panel of the case using 

 

special mounting clips or P style cable 

 

clips of adequate diameter. Make sure 

 

that adequate space is left for the com-
ponent panel to be fitted below the aerial. 

 

Note that the case must be made from 

 

plastic or some other non-metallic 

 

material that will not screen the aerial and 

 

prevent any significant signal pick up. 

 

The simple front panel layout of the set 

 

can be seen from the photographs. 

 

COMPONENT PANEL 

 

A 0.1 inch matrix stripboard measur-
ing 12 strips by 25 holes is used to take 

 

most of the components, and Fig. 3 gives 

 

details of this board. It is constructed in 

 

the standard way with a board of the re-
quired size first being cut out using a 

 

hacksaw, after which the two 3.3mm 

 

diameter mounting holes and the five 

 

breaks in the copper strips are made. The 

 

latter can be made using a small hand-
held twist drill if the special tool is not 

 

available. 

 

The components can then be soldered 

 

into place with the semiconductor devices 

 

being left until the end. Fig. 3 gives details 

 

of the wiring of the set. Be careful to con-
nect C4 and the semiconductors the right 

 

way round, and make sure that the single 

 

link wire (beside 132/3) is not accidentally 

 

omitted. 

 

Complete all the point-to-point wiring 

 

before finally fitting the component panel 

 

onto the rear panel of the case using 6BA 

 

fixings. After a final thorough check of all 

 

the wiring the set is then ready for use, 

 

and no alignment whatever is required if 

 

the home constructed aerial described 

 

earlier is used. 

 

Finished project with a crystal earphone fitted. 

 

TRIAL AND ERROR 

 

If a ready-made ferrite aerial is used it 

 

will be necessary to position the aerial 

 

coil on the rod correctly, in order to ob-
tain full coverage to both ends of the 

 

medium-wave band. 

 

This is really just a matter of trial and 

 

error, and the correct position will almost 

 

certainly be with the coil slid right to one 

 

end of the ferrite rod. As the set covers 

 

slightly more than the full medium-wave 

 

band the positioning of the coil will not 

 

be too critical. When the correct setting 

 

has been found, glue or tape the coil in 

 

place. 0 
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ELECTRIC POWER, as we saw last time, 

 

is the rate at which electrical energy is 

 

being transformed into some other form. 

 

This can be heat, sound, light, mechanical 

 

energy, and other kinds. 

 

The electronic engineer is often also 

 

concerned with the transformation of one 

 

form of electrical energy into another. In 

 

audio amplifiers, for instance, d.c. power 

 

from the battery is transformed into a.c. 

 

power to drive a loudspeaker. In mains 

 

power supply units, a.c. power is turned 

 

into d.c. 

 

In d.c.—d.c. converters, d.c. at one 

 

voltage is turned into d.c. at another 

 

voltage. 

 

VOLTAGE CHANGING 

 

A.c. power supply circuits are 

 

sometimes called a.c.—d.c. converters. 

 

Here, a.c. mains power (at 240V, 50Hz in 

 

the UK) is turned into d.c., usually at a 

 

much lower voltage. 

 

If the mains is 240V a.c. and we need 

 

12V d.c. what do we do about the excess 

 

voltage? One possibility would be to 

 

"drop" it in a series resistance (Rs in Fig. 

 

8.2). This would be grossly inefficient: 

 

228V out of the 240V would be thrown 

 

away. At a current of IA, the resistor 

 

would burn up 228W and the equipment 

 

being powered only 12W. 

 

Power in Watts = Volts x Amps. In 

 

electronics we are often concerned with 

 

volts and milliamps rather than amps. 

 

The Power Alignment Chart or nomo-
graph (Fig. 8.1) covers a range of com-
mon values. 

 

If a rule is placed across Fig. 8.1 so 

 

that its edge intersects two known quan-
tities the unknown third quantity is then 

 

read directly from where the rule inter-
sects that column. 

 

To return to Fig. 8.2, even if the waste 

 

were tolerable there is another snag. The 

 

d.c. output voltage varies. In real life the 

 

"load", RL is not a resistor but a piece of 

 

equipment such as an amplifier. If the 

 

power demanded by the amplifier varies, 
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Fig. 8.1 . Nomograph for Watts, Volts and Milliamps. The example line 

 

shows that at 3V a current of 50mA consumes a power of 0. 15W. 
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then the value of RL varies. An amplifier 

 

which requires 12V at IA looks like 1252. 

 

But if its current demand falls to 0.5A it 

 

looks like 2452. 

 

In the Fig. 8.2 type of circuit, Rs is so 

 

much larger than Rt. that the current is 

 

forced to keep nearly constant despite 

 

such variations. The result is that the 

 

amplifier voltage nearly doubles if its 

 

effective resistance is halved. 

 

To avoid this (which may be danger-
ous) we need a magic box (Fig. 8.3) 

 

which always gives out 12V, whatever the 

 

load. In other words, we need something 

 

which automatically adjusts the current 

 

drawn from the mains to suit the needs of 

 

the load, keeping the voltage supplied to 

 

the load constant. 

 

TRANSFORMERS 

 

Something like this can be done, for 

 

a.c. only, with the aid of an electrical 

 

transformer. The first transformer (inven-
ted by Michael Faraday in the course 

 

240 

 

(EE1J41 

 

Rs 

 

AC/DC 

 

CONVERTER 

 

R  

 

(LOAD) 

 

Fig. 8.2. A bad way to get rid of un-

wanted voltage. 

 

(CE "6 1 

 

Fig. 8.3. "Magic Box" for voltage 

 

changing. The output is always t OV, 

 

whatever the size of RL. 

 

Fig. 8.4. One form of transformer. 

 

of experiments on electro-magnetism) 

 

looked like Fig. 8.4. An iron ring is 

 

provided with two "windings" of in-

sulated wire. When an a.c. voltage is ap-

plied to the primary winding another a.c. 

 

voltage appears at the secondary winding. 

 

The relationship between the two 

 

voltages is the same as the relationship 

 

between the numbers of "turns" on the 

 

windings. If the secondary has only one-
tenth of the turns on the primary then the 

 

secondary gives out only one-tenth of the 

 

voltage. 

 

What about the currents? Well, the 

 

secondary current is determined by the 

 

load. If the secondary voltage is IOV and 

 

the load connected to the secondary is 

 

1052, then the secondary gives out IA. 

 

The primary current is the load current 

 

divided by the ratio of primary to secon-

dary turns. In our example, this turns 

 

ratio is 10, so when the load draws I A 

 

the primary supplies 0• IA. 

 

LOSSES 

 

If the voltage applied to the primary is 

 

100V, then a current of 0• 1  implies a 

 

power at the primary of IOOV x 0• IA = 

 

10W. The power at the secondary is IOV 

 

x 1A, which is also IOW. So a transfor-
mer changes the voltage without itself 

 

consuming any energy. 

 

Or rather, it would, if it were perfect. 

 

Real-life transformers are imperfect. 

 

Their windings have resistance so heat is 

 

produced (and voltage dropped) when 

 

currents flow. A certain amount of 

 

current also circulates uselessly round 

 

and round the iron core. 

 

There is also a magnetic loss. Trans-
formers work by creating a changing 

 

magnetic field in the core. The core's job 

 

is to conduct the whole of this field to the 

 

secondary, where it operates in reverse, 

 

inducing a voltage in the secondary 

 

winding. But in real life some of this field 

 

escapes. This is waste. 

 

Despite these losses, a well-designed 

 

transformer can be very efficient. The 

 

small, low-power transformers often used 

 

in electronics are not specially efficient, 

 

but can still be quite good. The best type 

 

(toroidal transformers) use the same 

 

shape of core as Fig. 8.4, a "doughnut". 

 

Most mains transformers, however, 

 

have rectangular cores made of thin 

 

sheets of silicon steel called laminations, 

 

stacked to provide the required thickness. 

 

(Much less waste current circulates in a 

 

laminated core than a solid core.) In a 

 

toroidal transformer the core is wound 

 

from a long strip of silicon steel tape 

 

which has the same loss-reducing effect. 

 

A.C.—D.C. CONVERSION 

 

We still have to convert the a.c. from 

 

the secondary into the d.c. for our equip-
ment. For this we use rectifiers and 

 

reservoir capacitors. 

 

A rectifier is an assembly of diodes. A 

 

diode is a device which allows current to 

 

Flow in one direction (anode to cathode) 

 

but not in the reverse direction. 

 

The kind of diode used as a power rec-
tifier is able to pass large currents in the 

 

easy (or forward) direction and is able to 

 

withstand large reverse voltages which try 

 

to make it conduct "backwards". (In 

 

most rectifier circuits the peak reverse 

 

voltage, also called the peak inverse 

 

voltage or p.i.v., is twice the peak a.c. 

 

voltage at the transformer secondary.) 

 

HALF-WAVE RECTIFIER 

 

A single diode (Fig. 8.5a) makes a half-
wave rectifier. It lets only half of the 

 

mains-derived sinewave through to the 

 

load. During the alternate half-cycles it is 

 

reverse biased and blocks current. So the 

 

load receives "humps" of current. This is 

 

useless for powering most sorts of elec-
tronic equipment. So the humps are 

 

smoothed out by adding a reservoir 

 

iEE16G I 

 

Fig. 8.5(a). Half-wave rectifier circuit, with waveforms. (b) Half-

wave rectifier with reservoir capacitor. 
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Fig. 8.6. Full-wave "push-pull" rectifier with waveforms. 

 

(d) 

 

( b ) 

 

Fig. 8.7(a). Full-wave "bridge" rectifier with (b) an alter-
native symbol. 

 

capacitor C 1. This charges up rapidly 

 

when the a.c. input VIN is near its peak, 

 

and gives out its charge when D I is non-
conducting. 

 

If C I is large enough, the fall in voltage 

 

which occurs between the times when D 1 

 

conducts and tops it up is small. This up 

 

and down wobble on the d.c. output is 

 

called the ripple voltage. Since it is an a.c. 

 

effect and is applied to a capacitor it 

 

follows that a.c. must flow through Cl. 

 

This is the ripple current. 

 

In the circuits commonly used the rip-
ple current is about one-third of the a.c. 

 

input current to the rectifier. (For design 

 

purposes, call it half and use a reservoir 

 

capacitor with at least that ripple current 

 

rating.) 

 

The larger the capacitance of CI the 

 

smoother the d.c.; that is, the less the 

 

ripple voltage. Reservoir capacitors 

 

(sometimes called smoothing capacitors) 

 

are usually high-value electrolytics. 

 

FULL-WAVE 

 

Half-wave rectification is hardly ever 

 

used in the sort of power supply units 

 

(p.s.u.$) incorporated in mains radios and 

 

amplifiers. Full-wave rectification is the 

 

norm. Here both half-cycles of the mains 

 

are persuaded to produce d.c. of the same 

 

polarity. 

 

One way of performing this trick is to 

 

use a mains transformer with a centre-
tapped secondary (Fig. 8.6). The centre 

 

tap (c.t.) is a voltage zero or reference 

 

point. 

 

During one mains half-cycle the 

 

voltage polarities are as shown. DI con-
ducts. During the next, the polarities 

 

reverse and D2 conducts. And so on. In 

 

the absence of CI the voltage across Rt. 

 

would be as in curve 2. With C I it is as 

 

curve 3. C I gets topped up every half-
cycle. Current flows into C 1 in short 

 

sharp pulses near the peak of each half 

 

cycle. 

 

The need for a centre-tapped winding 

 

is avoided if a bridge rectifier is used (Fig. 

 

8.7a). This has four diodes. Only two 

 

conduct at any one time. When the mains 

 

polarity is as shown, D I and D4 conduct, 

 

topping up C 1. On the next half-cycle D3 

 

and D2 conduct, and so on. 

 

RECTIFIER VOLTAGE DROP 

 

Rectifiers are cheap, so bridge circuits 

 

(often drawn in other ways, including the 

 

..shorthand" form illustrated in Fig. 8.7b) 

 

are common. But for very low voltage 

 

outputs they are not so attractive as the 

 

Fig. 8.6 arrangement ("push-pull" rectifi-
cation). 

 

The reason is that some voltage 

 

(usually about IV) is dropped across each 

 

diode. In a bridge circuit, where two 

 

diodes conduct together, 2V is lost and 

 

the d.c. output voltage is 2V less than the 

 

peak a.c. input. With the push-pull circuit, 

 

only IV is lost. 

 

On the other hand, in Fig. 8.6 each half 

 

of the secondary is idle half the time, 

 

while in Fig. 8.7 the whole secondary is 

 

used on every half-cycle. 

 

D.C. OUTPUT VOLTAGE 

 

Since C I gets topped up to nearly the 

 

peak a.c. voltage the d.c. output voltage is 

 

higher than you might expect. Transfor-
mer secondary voltages are often quoted 

 

as "r.m.s. voltage output at full load". 

 

Let's look at this. 

 

For starters the peak of a sinewave like 

 

the mains voltage is 1.414 times the 

 

r.m.s. value. So IOV r.m.s. would yield 

 

14-14V d.c. if there were no drop in the 

 

rectifiers. In a push-pull circuit this would 

 

fall to about 13V. 

 

Next, the full-load output voltage 

 

means what the transformer delivers 

 

when it's working flat out, delivering as 

 

much current as it can safely do. But then 

 

the losses in the winding resistances and 

 

the core are greatest and the voltage suf 

 

fers. The voltage loss can easily be 20 per 

 

cent more in the flat-out condition than 

 

when "idling". With no load, the d.c. 

 

voltage might be 16V instead of the IOV 

 

you might expect from the transformer 

 

specification. 

 

In practice, much greater differences 

 

between full-load and no-load voltages 

 

are found in miniature transformers. The 

 

variation is called the regulation of the 

 

transformer and expressed in specifica-
tions ("specs") as a percentage: 

 

Regulation — No-load V — Full load V  

 

Full-load V 

 

x 100 percent 

 

RI 

 

OC FROM 

 

RECTIFIER 

 

CIRCUIT 

 

R1 BOUT 

 

(a) 

 

Vogl 

 

[EEIE6 

 

(b) 

 

Fig. 8.8(a). Elements of a "shunt" or 

 

parallel voltage stabiliser. (b) Ele-
ments of a series stabiliser. 

 

In complete power units the regulation 

 

is worse than the figure for the transfor-
mer alone. 

 

VOLTAGE STABILISERS 

 

In many applications this variation in 

 

voltage can be tolerated. But some equip-
ment, notably computers and most other 

 

digital equipment, the voltage must be 

 

kept at a constant level (such as 5V d.c.) 

 

even when the current demanded by the 

 

equipment is varying, and also the mains 

 

voltage. 

 

In such cases a voltage stabilising 

 

circuit is needed. There are two basic 

 

"traditional" ways of stabilising the 

 

voltage (Fig. 8.8). In the first (a) a higher 

 

than needed voltage is applied to a 

 

voltage divider (R I, 112). If the current 

 

demanded by Rt_ changes, R2 is 

 

automatically adjusted to compensate. 

 

To make this sort of circuit work it 

 

must be operated at full current all the 

 

time. If RL doesn't need it, the surplus 

 

current is absorbed by R2. Suppose the 

 

current demanded by RL varies from 

 

IOmA to 100mA. Then when it is IOmA 

 

the unwanted 90mA must flow in R2. As 

 

the load current IL rises, R2 adjusts itself 

 

to absorb less and less until, when It_ _ 

 

IOOmA no current at all flows in R2. 

 

The required automatically varying R2 

 

is obtained by using, not a resistor, but a 

 

Zener diode. A "Zener" behaves like an 
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CHECK YOUR 

 

PROGRESS 

 

Questions on Teach-In 84 Part 8 

 

Answers next month 

 

Q8.1 A Zener diode is rated at l OV, 

 

400mW: 

 

(a) What is the maximum 

 

current it can safely pass? 

 

(b) When used as R2 in Fig. 

 

8.8a, if the d.c. input is 14V 

 

what is the lowest safe value 

 

for R 17 

 

(c) If the tolerance on the 

 

Zener voltage is 10% and your 

 

Zener is on the lower limit 

 

what power does the Zener 

 

then dissipate when no load is 

 

connected across it? 

 

(d) If R1 is 10% low how 

 

much current flows? (Other 

 

conditions as in c). 

 

08.2 In Fig. 8.9, if the maximum 

 

permissible l.e.d. current (IMAX) 

 

is 30mA and at this current 

 

the combined l.e.d. voltages 

 

come to 3.3V, what is: 

 

(a) The value of R1 which 

 

allows IMAx to flow? 

 

(b) The power dissipated in 

 

the I.e.d.s when no load is 

 

across them? 

 

(c) The power in the I.e.d.s 

 

when a load across them 

 

draws 20mA? 

 

Q8.3 In a half-wave rectifier circuit 

 

like Fig. 8.5b, VIN = l OV r.m.s. 

 

What is: 

 

(a) The output voltage d.c. 

 

when Rt is infinite? 

 

(b) The peak reverse voltage 

 

then experienced by D 1 ? 

 

08.4 A mains transformer has a 

 

secondary winding rated to 

 

deliver 12-0-12V r.m.s. at 

 

100mA maximum. 

 

(a) What type of rectifier cir-
cuit is it intended for? 

 

(b) If the regulation of the 

 

transformer is 20% what is 

 

the likely d.c. output off-load? 

 

(c) What would be a suitable 

 

minimum ripple current rating 

 

for the reservoir capacitor? 

 

(d) If the 100mA rating is 

 

..
r.m.s." what is the maximum 

 

safe d.c. output current when 

 

a reservoir capacitor is used? 

 

(e) If the centre-tap is left un-
connected and a bridge rec-
tifier connected across the 

 

whole secondary, with a 

 

reservoir capacitor, what is: 

 

(1) The likely d.c. output 

 

voltage, off-load? 

 

(2) The maximum permissi-
ble output current? 

 

Q8.5 When a reservoir capacitor is 

 

used, the rectifier diodes con-
duct for only a portion of a 

 

half-cycle. During this period 

 

they must provide enough 

 

current to charge the capaci-
tor sufficiently to keep up the 

 

d.c. output. In Fig. 8.5, if the 

 

d.c. output is 100mA and D1 

 

conducts for 10% of its "on" 

 

half-cycle, roughly how much 

 

current does it pass when 

 

conducting? 

 

ANSWERS TO PART 7 

 

07.1 (a) 100mA (O-IA). If all Vcc 

 

is dropped across the load 

 

(leaving nothing across the 

 

transistor) the current is 

 

10V/1000 = 0.1A. 

 

(b) 1 W (10V x 0.1A). 

 

(c) Zero (OV x 0.1A = OW). In 

 

practice there is always a 

 

small voltage across the tran-
sistor but it can be neglected 

 

in this kind of calculation. 

 

(d) Vcc shared equally be-
tween load and transistor. 

 

(e) Vcc = 5V, Ic = 50mA. 

 

(Dissipation is then 250mW.) 

 

(f) 0.5mA (500N4). 

 

07.2 (a) IOW. If the case is at 

 

50°C and the junction at 

 

150°C the temperature drop 

 

inside the transistor is 100°C. 

 

This drop appears across the 

 

thermal resistance (10 °C/W). 

 

For every 10°C the transistor 

 

is dissipating 1 W, so in our 

 

example the dissipation 

 

(called "collector dissipation" 

 

in data sheets) is 10W. 

 

(b) 2.50C/W. The thermal 

 

power supplied by the tran-
sistor to the heatsink is 1OW 

 

and the temperature dif-
ference between sink and 

 

ambient air is 25'C. 

 

Q 7.3 (a) 25W. Peak load current 

 

10V140 = 2.5A. Note that 

 

peak current = (Vcc/2)1Rt, 

 

which is the same as Vccl2Rt. 

 

Peak power is this times the 

 

peak voltage Vcc/2. So peak 

 

power is Vcc/2Rt times Vcc12 

 

which comes to Vcc2/4Rt. This 

 

formula is a handy rule of 

 

thumb for estimating the 

 

power obtainable from this 

 

type of circuit. In practice it is 

 

always an over-estirnate 

 

because of inadequacies in 

 

the transistors and drive cir-
cuit. 

 

(b) 10OW. Note that doubling 

 

the voltage quadruples the 

 

power. (See Part 8). 

 

(c) If the peak power is 

 

Vcc'/4Rt, half this is Vcc2/8 Rt. 

 

This is the rule-of-thumb for-
mula for estimating the r.m.s. 

 

sinewave power. In real-life 

 

mains-powered amplifiers, 

 

however, it may not be possi-
ble to obtain a sustained sine-
wave power output of half the 

 

peak power. This is because 

 

with sustained sinewave 

 

signals of large amplitude the 

 

supply voltage Vcc often falls 

 

and this limits the output 

 

power. 

 

ordinary silicon diode in the "easy" direc-

tion, but it is in the reverse-biased state 

 

that it is used. Once the reverse voltage 

 

reaches a certain breakdown value the 

 

Zener conducts very freely. 

 

If the voltage is to be stabilised at say 

 

I OV then a " IOV Zener" is substituted for 

 

R2. If the voltage tries to rise above IOV 

 

the Zener conducts and the "surplus" is 

 

absorbed by R 1. 

 

Everyday Electronics, May 1984 

 

By the way, all silicon diodes break-
down at some reverse voltage, but for 

 

rectifier diodes this is kept as high as 

 

possible. Zeners are made with break-
down voltages down to a few volts. 

 

Circuit Fig. 8.8 (b) is less wasteful than 

 

(a). With no-load Rs becomes infinite so 

 

it absorbs all the surplus voltage without 

 

drawing current. At full-load, Rs is small 

 

and then also wastes little power even 

 

though it is passing all the current. 

 

There is no simple component like a 

 

Zener which will do the work required of 

 

Rs. Quite complex combinations of tran-

sistors, Zeners and other components are 

 

required to make efficient voltage stabi-
lisers. Fortunately they can be obtained in 

 

the form of integrated circuits, which you 

 

can use without bothering about their 

 

inner workings. 
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8.1—SHUNT STABILISER 

 

E(,9G) 

 

Fig. 8.9. Shunt stabiliser experiment. The two 

 

I.e.d.s are equivalent to a Zener diode giving 3V 

 

approximate. 

 

8.2—INPUT VARIATIONS 

 

Fig. 8.11. Checking the effect of input-voltage 

 

changes. 
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8.3—SERIES STABILISER 

 

R1 
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BC 1078 
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Fig. 8.13. Simple series stabiliser. 
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Fig. 8.10. EBBO board layou t for Fig. 8.9. The lead 

 

to potentiometer VR 1 marked "W" should con-
nect to the centre or wiper terminal. 
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lead marked "W" should connect to the w iper 

 

terminal of VR1. 
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EXPERIMENTS 8.1,2,3 

 

A simple test circuit (Fig. 8.9) will 

 

demonstrate the working of the first sort 

 

of voltage stabiliser. 

 

You haven't got a Zener? Never mind. 

 

It so happens that a I.e.d. used in the 

 

normal, "easy" direction acts like a low-

voltage Zener. We'll use two in series (D l 

 

and 132) to get a higher voltage. Varia-
tions in current show as brightness 

 

changes. 

 

The "pot" (used here as a two-terminal 

 

variable resistance) simulates load varia-
tions (RL). At very low settings of Rt. the 

 

diodes are not turned on and have no 

 

effect. But at around 3V they start to take 

 

current. Increasing Rt then has little 

 

effect on the output voltage. 

 

The set-up for this experiment is shown 

 

in Fig. 8.10. 

 

INPUT VARIATIONS 

 

In real life the input voltage of a mains 

 

p.s.u. varies. This must not affect the 

 

stabilised output voltage much. We aren't 

 

using the mains, but the circuit of Fig. 

 

8.11 enables the effective voltage of our 

 

9V battery to be reduced. VRI adjusts it 

 

to anything between OV and about 8V. 

 

A transistor used like this is called an 

 

emitter follower because its emitter 

 

voltage follows any variations in its base 

 

voltage. 

 

You should find that once the l.e.d.s 

 

light, turning RI up further has little 

 

effect on the stabilised output. Thus the 

 

stabiliser protects against input voltage 

 

variations. 

 

The set-up for Fig. 8.11 is given in Fig. 

 

8.12, 

 

SERIES STABILISER 

 

Your transistor and I.e.d.s can also be 

 

used to demonstrate the Fig. 8.8b type of 

 

circuit. This is called a series stabiliser 

 

because the control element (Rs) is in 

 

series with the load Rt.. 

 

In Fig. 8.13, R 1 and the I.e.d.s provide 

 

a stable voltage (about 3V). This is ap-
plied to the base of TR l as a reference 

 

voltage. The load Rt. is R3 and V  I, and 

 

can be varied between 1000 and 10kQ 

 

approx. With S  in position 1 the meter 

 

measures the output voltage VouT. In 

 

position 2 it measures the drop (VI) 

 

across R3; this indicates the load current 

 

since every IOmA drops IV. 

 

Plot a rough graph VoUT against 

 

VI. The output voltage is stabilised 

 

reasonably well at low and medium 

 

currents. 

 

VARIABLE VOLTAGE 

 

For many purposes a variable-voltage 

 

stabilised supply is needed. The essential 

 

elements of a variable series stabiliser are 

 

shown in Fig. 8.15. The differential 

 

(operational) amplifier is used to compare 

 

a tapped-off portion (VF) of the output 

 

voltage with a reference voltage (VREF) 

 

derived from the Zener, D 1. 

 

If there is any difference the amplifier 

 

output drives the "series" transistor, TR 1, 

 

the right way to reduce the difference. 

 

(Negative feedback rides again!) In other 

 

words, the circuit forces VF to equal 

 

VREF. The output voltage is then greater 

 

than VREF by the voltage attenuation 

 

factor of the voltage divider V R 1. 

 

If VF = 5V and the factor is 3 then 

 

VouT = 15V. The circuit works only be-
tween certain limits. VOUT can't be less 

 

than VREF. and it can't be quite as high as 

 

Vcc because a certain voltage is needed 

 

to operate TR 1. 

 

SWITCHING STABILISERS 

 

In recent years another kind of 

 

stabiliser has come into fashion. The es-

The EBBO layout for input-voltage varia-

tions—Experiment 8.2. 

 

Fig. 8.15. Elements of 

 

an adjustable series 

 

stabiliser. 

 

sense of the switching stabiliser, as it is 

 

called, is to keep a capacitor across the 

 

load charged to the required voltage. To 

 

do this the capacitor is "topped up" from 

 

time to time by short pulses of current. 

 

These pulses come from the unstabilised 

 

supply via a series transistor. If the load 

 

demands more current the series tran-
sistor is turned on for longer periods at a 

 

time. 

 

In practice switching regulators are 

 

rather complex. The capacitor topping-up 

 

is usually done indirectly, via an induc-
tance, because this enables the efficiency 

 

to be increased. Integrated circuits for 

 

switching stabilisers are now available (as 

 

indeed they are for series stabilisers). 

 

Next month: Radio Systems 

 

Layout for Experiment 8.3. The "test' lead 

 

S 1 is shown between meter and leads. 
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FOR VOUR 

 

ENTERTAINMENT 

 

Holographic Call 

 

Since British Telecom came under threat 

 

(now becoming reality) of privatisation, it 

 

has been loudly announcing or inaugurating 

 

something every day. The snag is that when 

 

BT has something really worthwhile to 

 

announce or inaugurate, it can pass un-
noticed. 

 

The fact that British Telecom's Phone-
cards use a holographic optical pattern, 

 

rather than a magnetic strip, to control a 

 

cashless call box, is a good example. The 

 

hot news on holography was buried in a 

 

rather boring press release which many 

 

people did not read the whole way through. 

 

So the clever use of holography was never 

 

reported. 

 

Another good example, recently, was in-
augguration by BT of the world's first 140M 

 

bits commercial optical fibre link between 

 

Luton and Milton Keynes. Although an im-
portant achievement, it sounded like old 

 

news to many people. 

 

At the British Association's annual 

 

meeting in Brighton last August, BT told 

 

scientists that it had transmitted light over 

 

100km of optical fibre without amplifi-
cation and predicted runs of 400km. In 

 

October 1983, BT announced "the first 

 

single mode optical fibre link", following a 

 

successful test of the 27km link between 

 

Luton and Milton Keynes. 

 

Then, in November, BT announced the 

 

"go-ahead" for a submarine cable using 

 

single-mode fibres to carry phone-calls and 

 

data under the Atlantic. These will operate 

 

at a data rate of 280M bits. A month 

 

later BT announced that it had signed the 

 

contract for what had previously been an-
nounced. 

 

Despite the inevitable feeling of deja vu, 

 

inauguration of the Milton Keynes link 

 

bears testimony to the fact that BT made 

 

the right decision in 1980. That was when 

 

engineers switched from graded index fibre, 

 

which carries a wide beam of light prone to 

 

undesirable dispersion, to mono-mode or 

 

single-mode fibre, which carries a single 

 

light ray with no dispersion. 

 

The switch proved far easier than anyone 

 

expected. 'The problems just tumbled as 

 

people put their minds to them," says Dr. 

 

John Midwinter, of BT Research Labora-
tories in Ipswich. "We were astounded 

 

when we put pulses in one end and they 

 

came out with identical shape after 50 

 

kilometres". 

 

Future Developments 

 

They have, so far, kept quieter on their 

 

long-term research. They are now working 

 

on solid-state lasers with a longer 

 

wavelength, 1-5 micrometres instead of 

 

1 3 micrometres, and with the laser tuned 

 

very tightly to a specific frequency. Longer 

 

wavelengths means less absorption by the 

 

fibre. 

 

Tighter tuning makes it possible to send 

 

a large number of separate channels of 

 

information simultaneously down one 

 

mono-mode fibre, separated by only a 

 

slight shift in light carrier frequency. The 

 

use of tightly defined frequencies also 

 

makes it possible to use optical boosters in-
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stead of converting light into electricity and 

 

then back into light again. 

 

Until now light amplifiers have operated 

 

on a broad frequency band and introduced 

 

too much unwanted noise. With tight fre-
quency tuning the receiver at the far end of 

 

the cable can work on the heterodyne prin-
ciple just like a radio receiver; the incoming 

 

light signal beats with a beam of locally 

 

generated laser light to produce an inter-
mediate frequency (i.f.) of much longer 

 

wavelength. 

 

BT believes it was the first body in the 

 

world to recognise the benefits of using 

 

lasers tuned to very narrow frequency. The 

 

system is still only a laboratory tool. But 

 

commercial development would mean that 

 

even existing mono-mode fibres, like those 

 

now laid under the ground between Milton 

 

Keynes and Luton, could carry more infor-
mation channels than anyone has pre-
viously thought possible. 

 

Also the theoretical distance for mono-
mode transmission, without any boost 

 

along the route, rises to 500 kilometres. In 

 

contrast to all this, France is locked into the 

 

ten-year-old technology of "Graded Index 

 

Fibre" which is not upwards compatible 

 

in the same way as the mono-mode 

 

technology on which BT has successfully 

 

gambled. 

 

The biggest problem in bringing mono-
mode fibre technology out of the laboratory 

 

and into, quite literally, the field was the dif-
ficulty of joining the fibres, every kilometre, 

 

by a wet and windy roadside. The 

 

microprocessor controlled arc-fusion 

 

jointing machine built by BT, welds two 

 

fibres, each 125 micrometres in diameter, 

 

with a light carrying core of 8 micrometres, 

 

to an alignment accuracy of 0.25 micro-
metres! 

 

Sociable Mic 

 

Electronics shops often sell f.m. radio 

 

microphones, even though it is against the 

 

� War Games 

 

The film War Games is now famous for its 

 

scarey suggestion that anyone with a home 

 

computer could gain access by telephone to 

 

one of the computers used by the military. Of 

 

course, War Games goes over the top, but it is 

 

true that any computer which is programmed 

 

for telephone access cannot be 100 per cent 

 

safer from unauthorised connection. 

 

The more complicated the password 

 

procedure, the more difficult and time con-
suming it is for an authorised computer to 

 

gain access. So password procedure may not 

 

be too complicated. Also the basic idea of the 

 

film, that a defence computer will be acciden-
tally triggered into playing war games for real, 

 

may not be as absurd as the military 

 

apologists have professed. 

 

Take the case of the Thorn-EMI company, 

 

Simtec, who recently developed a war game 

 

simulator for the navy. The Simtec system is 

 

intended for training sonar and radar 

 

operators, and crews in charge of weapon 

 

systems. It can simulate a war in an area of 

 

law to use them in Britain. An f.m. radio 

 

mic. is an ordinary microphone with a low 

 

power f.m. transmitter built into the handle 

 

which trails a wire aerial. A hidden tuning 

 

screw adjusts the transmission frequency 

 

over the v.h.f. f.m. band (usually 88MHz to 

 

108MHz). 

 

The idea is to transmit on a frequency 

 

which is unused in your area and pick it up 

 

on an f.m. receiver tuned to that frequency. 

 

It's an extension of the technique used in 

 

TV studios to let performers roam in front of 

 

the cameras unencumbered by trailing 

 

wires and without the need for a micro-
phone slung on the end of a boom. 

 

In Japan wireless mics are big business 

 

because they are ideal for "karaoke", the 

 

Far East craze for singing along with a pre-
recorded musical backing track. In Japan 

 

you can also buy an f.m. wireless gramo-
phone. A radio link, instead of wires, con-
nects the gramophone turntable to the hi fi 

 

system. 

 

In theory gadgetry of this type is of such 

 

low transmission power that it won't inter-
fere with other domestic radio equipment. 

 

But there is no guarantee that there won't 

 

be some interference. This is one reason 

 

why f.m. radio mics, like all unauthorised 

 

transmission equipment, are illegal in the 

 

UK. 

 

Obviously I'm not going to recommend 

 

that anyone uses an f.m. radio mic. in 

 

Britain. But there's no reason why you 

 

shouldn't use one abroad and their disad-
vantage (tendency to interfere with other 

 

people's radios) can be turned to your 

 

advantage. Here's how. 

 

Imagine you are laying on a sunny beach, 

 

on holiday. Quite a few people on the beach 

 

are quietly listening to music on head-
phones from cassette tape. Then along 

 

comes an unsociable sunbather with an 

 

ordinary portable radio and sits down 

 

beside you. There are few worse sounds in 

 

the world than a portable radio turned up 

 

too loud so that it distorts music that you 

 

don't want to hear anyway. 

 

To kill it, all you have to do is quietly 

 

switch on an f.m. radio mic. and tweak the 

 

tuning screw until its transmission fre-
quency hits the same number as the rogue 

 

receiver. There is then either feedback or 

 

distortion. Before long the unsociable sun-
bather either changes stations, in which 

 

case you re-tune your mic., or gives up and 

 

switches off, in which case you've won. 

 

over four million square miles, with up to 100 

 

land vehicles, submarine or aeroplanes. Each 

 

of the vehicles can be assigned characteristics 

 

from a selection of 250 different classes, for 

 

instance: bomber, fighter, helicopter and so 

 

on. 

 

There is nothing new in this, although the 

 

Simtec simulator obviously relies on a bigger 

 

and more powerful computer system than 

 

most. The sting is in Thorn-EMI's own 

 

description of the system. I quote verbatim: 

 

"These trainers inject simulated responses 

 

into the actual sensor/weapon system. 

 

Operators and command teams are at their 

 

..
real" battle stations and so train in a situa-

tion very close to realistic battle conditions." 

 

In other words the Simtec war game com-
puter actually tells the ship's missile crews 

 

how, when and where to fire. Let's hope that 

 

the system doesn't develop a fault, and doesn't 

 

have telephone inputs that can be accessed by 

 

a kid with a home computer. 
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Catalogues Received 

 

This month only two catalogues, 

 

from Marco Trading and 

 

Electrovalue, have landed on the 

 

"Shoptalk" desk. Also news of the 

 

latest Ambit components catalogue 

 

was delivered, but alas no catalogue 

 

accompanied the release! 

 

The TV service repair engineer will 

 

find a range of voltage-dependent 

 

resistors, TV replacement droppers or 

 

resistor networks and valves all in-

cluded in the 109-page Marco Trading 

 

mail order components catalogue. 

 

Also, there's an excellent range of 

 

plugs and sockets, including BNC and 

 

coaxial types. Aerial amplifiers and a 

 

u.h.f./v.h.f. colour bar generator are 

 

also listed. 

 

The semiconductor section is spread 

 

over 35 pages and covers a com-

prehensive range of transistors, bridge 

 

rectifiers and integrated circuits, in-

cluding CMOS devices. 

 

Amongst the soldering equipment is 

 

an Antex 12V 25 watt soldering iron 

 

ideal for car owners. This iron comes 

 

with approximately 4 metres of cable 

 

terminated with heavy duty clips and is 

 

easily clamped on the battery normally 

 

fitted to any car, boat or caravan. 

 

All prices of goods are contained on 

 

the page of entry but are exclusive of 

 

VAT, which must be added to the total 

 

order. A 30p credit note is included 

 

with each catalogue. 

 

Copies of the Marco Trading 

 

catalogue cost 65p each and can be 

 

obtained from: Marco Trading, Dept 

 

EE, The Maltings. High Street, 

 

Wem, Shropshire, SY4 5EN. 

 

Most of our readers will no doubt be 

 

familiar with the excellent component 

 

service offered by Electrovalue and will 

 

need no persuasion to obtain their 

 

latest A-Z product list. 

 

If in doubt, we can only point out 

 

that this 36-page catalogue lists items 

 

ranging from cases and discrete com-

ponents to meters and printed circuit 

 

materials. This is without listing the 

 

numerous computer equipment stocks. 

 

Copies of the Electrovalue A-Z 

 

product list are available free of charge 

 

from: Electrovalue Ltd., Dept EE, 28 
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St Judes Road, Englefield Green, 

 

Surrey, TW20 OHB. 

 

Ace Buy 

 

Some good news for owners of the 

 

Jupiter Ace home computer who felt 

 

left out in the cold by the sudden 

 

demise of Jupiter Cantab Ltd. 

 

It is now back on sale, by mail order 

 

only, from Boldfield Limited 

 

Computing. Existing owners will be 

 

pleased to note that the Jupiter 16K 

 

RAM packs and software are also 

 

available. Further titles will be added in 

 

the near future. 

 

The best news is that the prices have 

 

been drastically cut! The Ace, with 

 

power supply, 182 page manual, 

 

demonstration cassette, leads, and a 

 

12 month guarantee, is only £26. The 

 

16K RAM pack costs £20 and all the 

 

software cassettes are £3 each. But 

 

add VAT and £3 towards postage and 

 

packing. 

 

As a combined deal, you can 

 

purchase the Ace with a 16K RAM 

 

pack for £44 plus VAT. This would 

 

have set you back £ 124.90 previously. 

 

For more information write to: 

 

Boldfield Limited Computing, Dept 

 

EE, Sussex House, Hobson Street, 

 

Cambridge. 

 

CONSTRUCTIONAL PROJECTS 

 

Simple Loop Burglar Alarm 

 

The quad 2-input NAND gate i.c., type 

 

number 4011, used in the Simple Loop 

 

Burglar Alarm, carries the designation B 

 

after the numerals. 

 

The use of this letter signifies that it has 

 

a buffered output and this type should be 

 

used in this circuit. Some devices may carry 

 

the letters BE, these types will work quite 

 

satisfactory in the circuit. 

 

It is quite possible that an un-buffered 

 

type, designated UBE, will work, but they 

 

have not been tried in the prototype model. 

 

The key switch or lock switch should not 

 

cause any buying problems, and is stocked 

 

by most component suppliers. However, if 

 

readers do experience difficulties in locating 

 

a source, it is currently listed by Maplin 

 

(code: FH40T), Greenweld, Rapid and En-

field Electronics. 

 

Experimenter's Power Supply 

 

The operational amplifier, type µA759, 

 

used in the Experimenter's Power Supply 

 

has similar characteristics to the 741 but 

 

features a power output stage capable of 

 

providing up to 325mA output current into 

 

a 50-ohm load. This advice appears to be 

 

only available from RS Components, Order 

 

code 303-258. 

 

It should be noted that RS will not supply 

 

to the general public but must be ordered 

 

through a local stockist. 

 

Microcomputer Interfacing Techniques 

 

The motors and gearbox used in our 

 

model for the Computer Controlled Vehicle 

 

was obtained from Greenweld Electronics. 

 

As the motors and gearbox come as one 

 

complete unit, this appears to be the "best 

 

buy" at £5.95, and to be recommended. 

 

They are also able to supply the wheels 

 

(two for £ 1.30). 

 

These motorised gearboxes, originally 

 

used in a mobile model tank, have two 3-
volt motors linked by a magnetic clutch. 

 

The gearing arrangement reduces the final 

 

drive speed to about 50 r.p.m. 

 

Full details of these units can be ob-

tained from: Greenweld Electronics, Dept 

 

EE, 443D Millbrook Road, Southampton 

 

S01 OHX. 

 

The mains transformer (code 207-199) 

 

and the infra-red slotted opto-switches 

 

(code 306-061) are available from RS 

 

Components. These items must be 

 

purchased through a bona fide dealer as RS 

 

will not supply components to the general 

 

public. 

 

A similarly rated mains transformer could 

 

be used, but the printed circuit board layout 

 

would probably need to be changed to 

 

cater for the different pinning arrange-
ments. 

 

Most of our advertisers stock micro-

switches and types with an operating lever 

 

should be specified when ordering. 

 

Vari-cap A.M. Radio 

 

The only component called-up in the 

 

Vari-cap A.M. Radio which could cause 

 

purchasing problems is the Vari-cap diode 

 

D2/3. 

 

This is a dual-diode device in a single 

 

package and is stocked by Ambit Inter-

national. The Vari-cap type KV1236 should 

 

be purchased and carries the stock number 

 

12-12365. 

 

Mastermind Timer 

 

A suitable "earpiece" called for in this 

 

month's "Black Box" project—Mastermind 

 

Timer, is available from Magenta, Rapid 

 

and Enfield Electronics. 

 

We do not expect any component 

 

purchasing problems for the Extra 1K RAM 

 

for the Acorn Atom or the Extra Utility 

 

Prom. 

 

Please mention 

 

EVERYDAY ELECTRONICS 

 

when replying to 

 

products mentioned 

 

on this page 

 

and to 

 

Classified Ads 
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- IYIKROCORIPUTER-
InTERFACII'IG TECHMIQUES 

 

INCLUDING MANY USEFUL CONSTRUCTIONAL PROJECTS 

 

PART 1 1: COMPUTER CONTROL OF SMALL VEHICLES 

 

BY J. ADAMS B.Sc. M.Sc. & G.M.FEATHER B.Sc. 

 

TtIE intrinsic ability of the micro-
computer—to execute a specific set of 

 

stored instructions—allied with its capa-
bility to interface with a wide range of 

 

peripheral devices has formed the basis of 

 

this series of articles. 

 

In particular the reader will be aware 

 

that the microcomputer, in conjunction 

 

with external circuitry, is capable of ac-
cessing data, corresponding to both 

 

digital and analogue quantities. Such 

 

information may be used to modify or 

 

control the execution of output signals to 

 

additional electronic devices. 

 

This month's article will deal with 

 

another application of this technique to 

 

control small motor driven vehicles. 

 

Such vehicles are widely employed in 

 

"Technology" courses and several ver-
sions, differing both in general philosophy 

 

and mode of operation, are available. 

 

This article sets out to describe the un-
derlying principles and construction of a 

 

simple "buggy" which will offer at least 

 

some of the facilities of its commercial 

 

counterparts. 
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TRACTION MOTOR CONTROL 

 

In order that reasonable precise posi-
tioning of the vehicle can be achieved it is 

 

of course essential that the operation of 

 

the traction motors is carefully controlled 

 

by the microcomputer. 

 

Various techniques have been devised 

 

in order to achieve this end and an effec-
tive, albeit rather expensive, solution is 

 

the employment of stepper motors for this 

 

purpose. Readers interested in developing 

 

a system along these lines should refer to 

 

M.I.T. Part S (November 1983) in which 

 

the control of such motors was described. 

 

FEEDBACK 

 

If it is intended to employ d.c. motors 

 

to provide traction for the vehicle, then 

 

some form of feedback is essential. 

 

In the system to be described, such in-
formation is derived by opto-electronic 

 

sensing of the number of revolutions of 

 

the driving wheels. Assuming that slip-
ping of the wheels does not occur, this 

 

arrangement is capable of providing 

 

reasonable precise information concern-
ing the vehicle's operations. These include 

 

forwards, backwards and rotational 

 

motions. 

 

COLLISION DETECTORS 

 

Two other "sensors" are provided; 

 

these are collision detectors and will 

 

provide signals in the event of the vehicle 

 

encountering obstacles in its path whilst 

 

moving either forwards or in the reverse 

 

direction. 

 

On receipt of such information, ap-
propriate software can output control 

 

signals to the traction motors in order 

 

that the obstacle might be negotiated. 

 

CIRCUIT DESCRIPTION 

 

A complete circuit diagram of the 

 

Interface/Motor Control and associated 

 

circuitry is given in Fig. 11.1 and the 

 

reader should consult this. 

 

Output signals from and input signals 

 

to the microcomputer user port are buf-
fered by IC 1, a 74LS244 octal non-
inverting buffer. A pin-out diagram of this 

 

is shown in Fig. 1 1.2, which also shows 

 

the internal arrangement of the individual 

 

buffers. 

 

Each employs Schmitt trigger circuits 

 

(which, insofar as signals from the sen-
sors is concerned, is necessary) and all 

 

buffers offer tri-state outputs. Pins I and 

 

19 provide control of the tri-state facility 

 

and are active low; in this application. 

 

The devices are permanently enabled by 

 

grounding these control inputs. 

 

Inputs IA 1, 1A2, 1A3, IA4 to IC 1 are 

 

used for motor control information from 

 

the user port, corresponding respectively 

 

to starboard motor forward, starboard 

 

motor reverse, port motor reverse and 

 

port motor forward. 

 

Associated outputs from ICI, IYl, 

 

1 Y2, 1 Y3 and I Y4 are routed directly to 

 

four of the inputs of IC2, a 7-stage 

 

Darlington driver i.c., the collectors of 

 

which drive the motor control transistors 

 

TR 1 to TR8. 

 

MOTOR OPERATION 

 

Fig. 11.3 shows a simplified version of 

 

this section of the circuit for one of the 

 

motors, TR 1 to TR4 having been 
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represented as simple switches Sl, S2, 

 

S3, S4. 

 

S I and S4 are closed, then the motor 

 

will run in one direction, whilst opening 

 

these and closing S2 and S3 will reverse 

 

the direction of the motor. If either S I 

 

and S3, or S2 and S4 are open or closed, 

 

then the motor will stop. One motor can 

 

thus be controlled by a 2-bit binary num-

ber as shown in Table 1. 

 

Table 1 

 

S1/ 

 

Switch 

 

State  

 

S3 S2/S4 

 

Result 

 

0 

 

0 

 

1 

 

1 

 

0 

 

1 

 

0 

 

1 

 

STOP 

 

FWD 

 

REV 

 

STOP 

 

0--open 1 closed 

 

ENABLE 0/P 

 

+Va 2G 1Y1 

 

2A4 1Y2 

 

2A3 IY3 

 

2A2 1Y4 

 

2A1 

 

20 

A 

IB 

1� 

16 

1R 

tE 13 12 1

F

 

 

3 G u 5 6 u L_J U 10 

 

I 

 

LL] u  

 

1G 1A1 2Y4 1A2 2Y3 IA3 2Y2 1A4 2Y1 GND 

 

ENABLE O/P 

 

Fig. 11.2. Pin-out details of the 74LS244 tri-state octal buffer. 

 

For control of both motors, a 4-bit 

 

number is required and this is derived 

 

from appropriate user port control lines 

 

configured for output. This is discussed 

 

later in the software section. 

 

The drive motors are likely to produce 

 

some rather spurious pulse on their sup-

ply lines and, for this reason, a separate 

 

7.5V supply for them is derived in the 

 

power supply section of the circuitry. 

 

Fig. 11.3. Switch representation of the motor 

 

drive circuit. 

 

U 

 

I 

 

EE 

 

1A 

 

Fig. 1 1.1 . Circuit diagram of the Interface/Motor Drive section of the Computer Controlled Buggy. 
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Fig. 1 1 .4. Infra red opto-switch sensing circuit. 
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PIN 11 PIN 13 

 

Fig. 11.5. Collision sensing/warning circuit diagram. The switches S1 and S2 are 

 

microswitches which form part of the "bumper" mechanism. 
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Fig. 1 1 .6. Circuit diagram for a suitable power supply of the "buggy 

 

Completed prototype power supply showing the "umbilical cord" which connects to the 

 

micro user port and the buggy (SK 1). Note the slots in the case sides for the ribbon cable. 

 

I 

 

Q 

 

Diodes DI to D8 provide protection 

 

against switching transients for the drive 

 

circuitry. 

 

ROTATION SENSING 

 

The final drive shafts from the 

 

motor/gearbox assembly are provided 

 

with rotational sensors. Each shaft carries 

 

a slotted disc which rotates in the gap of a 

 

slotted opto-switch. The pulse output 

 

from the phototransistor section of these 

 

devices is applied to two of the inputs of 

 

the 74LS244 buffer and the corre-
sponding outputs are routed to the user 

 

port P4/P5 lines. Suitable software can 

 

provide positional information perhaps to 

 

be displayed on the VDU. The l.e.d. sec-
tions of the opto-switch derive their 

 

power from the +5V supply for the main 

 

board. Fig. 11.4 shows the circuitry of 

 

this section of the vehicle. 

 

COLLISION DETECTION 

 

Forward and rear mounted micro-
switches, S1 and S2, provide collision 

 

signals. The associated circuitry is shown 

 

in Fig. 11.5. 

 

Under no collision conditions, these 

 

switches, SI and S2, are open and the 

 

associated buffer inputs are pulled up to 

 

logic I by resistors R9 and R 10. A colli-
sion pulse pulls either input down to logic 

 

0 and the corresponding buffer output of 

 

IC 1 also goes low. These signals are ap-
plied to user port lines P6 and P7 and 

 

IC 1. 

 

A subsidiary "on-board" circuit also 

 

provides an audible indication of a colli-
sion. This consists of IC5 and its 

 

associated circuitry. This i.c. is a 

 

CD4011 cMos quad 2-input NAND gate. 

 

One gate, IC5a, is used to detect a 

 

collision sensor output going low and 

 

reference to the NAND gate truth table 

 

given below will reveal that this condition 

 

results in the output of that gate going 

 

high. Two of the remaining three gates 

 

are wired as inverters in an astable cir-
cuit, oscillating at approximately 1kHz, 

 

the output of the first gate providing a 

 

logic I to initiate operation of the astable. 

 

Transistors TR9 and TRIO form a 

 

conventional Darlington pair circuit to 

 

drive the small loudspeaker, LS 1. 

 

NAND gate truth table 

 

Ineuts 

 

Output 

 

A 

 

8 

 

0 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

0 

 

t 

 

1 

 

1 

 

0 

 

POWER SUPPLIES 

 

Fig. 11.6 shows the circuit diagram of 

 

the power supply section. 

 

The power supply circuitry is fairly 

 

conventional; fixed and variable voltage 

 

regulators IC6 and IC7 providing respec-
tively the +5V TTL and +7.5V motor 

 

drive supplies. Preset VR1 gives a 

 

measure of speed control for the vehicle 

 

and should be adjusted to provide the re-
quired voltage up to 7.5V. 
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INTERFACE DRIVER BOARD 

 

The prototype employed three printed 

 

circuit boards in its assembly, two in the 

 

vehicle and the third in the case contain-

ing the power supply circuitry. 

 

The actual-size master p.c.b. pattern 

 

for the board containing the interface and 

 

motor drive circuitry is shown in Fig. 

 

11.7. This board is available from the EE 

 

PCB Service, Order code 8405-02. 

 

The layout of the components on the 

 

topside of this board is shown in Fig. 

 

11.8. Begin by fixing the Veropins to the 

 

board to allow easy interconnection to 

 

other boards/components in the system. 

 

Next mount the i.c. sockets and link wires 

 

followed by the transistors and diodes. 

 

Pay special attention to the orientation of 

 

these devices when mounting to the 

 

board. 

 

There are four resistors required in 

 

the circuit and all of these are contained 

 

in a single-in-line package (s.i.l.). This 

 

package may be mounted either way 

 

round. 

 

COLLISION SENSING/ 

 

WARNING BOARD 

 

Most of the components forming the 

 

collision sensing and warning circuitry of 

 

Fig. 11.5 are mounted on a printed circuit 

 

board, the actual-size master pattern of 

 

which is shown in Fig. 11.9. This board 

 

is available from the EE PCB Service, 

 

Order code 8405-03. 

 

The layout of the components on the 

 

topside of this board is shown in Fig. 

 

11.10. Assemble the components as in-
dicated making sure to use a d.i.l. socket 

 

to house IC5. Do not insert this device 

 

until all construction is complete. Once 

 

again use Veropins where indicated to 

 

facilitate easy wiring up later. 

 

POWER SUPPLY 

 

The power supply circuitry is housed 

 

in a plastics box measuring 215 x 130 x 

 

85mm. Most of the components are fitted 

 

to a printed circuit board and the master 

 

pattern (actual-size) for this p.c.b. is 
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COMPONENTS 

 

Resistors 

 

R1 4 

 

1 kit 8-pin s.i.l. 

 

package 

 

R5 15012 

 

R6 1 kit 

 

R 7 1 5052 

 

R 8 1 k52 

 

R9,10 15012 

 

R 11,12 1 00 

 

R13 2252 

 

R14 56012 

 

R15 4.7ki2 

 

R16 22052 

 

All aW carbon +5% tolerance 

 

unless specified otherwise 

 

Capacitors 

 

C1,2 

 

C3,4 

 

C5 

 

C6 

 

C7 

 

C8 

 

C9 

 

C10 

 

C11 

 

C12 

 

See 

 

page 313 

 

0047µF 

 

1µF t OV elect. 

 

001µF 

 

1000µF 25V elect. 

 

047µF 

 

022µF 

 

2200µF 25V elect. 

 

01µF 

 

1µF 1 O elect. 

 

100nF 

 

Semiconductors 

 

D1 8 OA81 small signal 

 

germanium diode 

 

(8 off) 

 

D9 TIL220 5mm red 

 

I.e.d. 

 

D10-13 1A Bridge 

 

D14-17 ).(REC 70) 

 

TR1,3,5,7 BD1 35 silicon npn 

 

TR2,4,6,8 BD1 36 silicon pnp 

 

TR9 BC1 07 silicon npn 

 

TR10 BFY51 silicon npn 

 

IC 1 74LS244 low-
power Schottky TTL 

 

octal non-inverting 

 

buffer with tri-state 

 

outputs 

 

IC2 ULN2003 7-stage 

 

Darlington driver i.c. 

 

IC3,4 Slotted infra-red 

 

opto switch (2 off) 

 

(RS 306-061) 

 

Approx. cost excluding 

 

£35 

 

Guidance only boards 

 

IC5 CD4011 cMos 

 

quad 2-input NAND gates 

 

IC6 7805 +5V 1A 

 

monolithic voltage 

 

regulator i.c. 

 

IC7 LM317M 

 

adjustable positive 

 

0-5A voltage 

 

regulator i.c. 

 

Miscellaneous 

 

S1,2  standard lever 

 

microswitch (2 off) 

 

S3 miniature mains 

 

on-off toggle 

 

VR1 5k52 

 

T1 mains primary/ 

 

0-12V,0-12V 

 

500mA secondaries 

 

(RS 207-699) 

 

LS1 miniature moving 

 

coil speaker, 75 

 

ohms impedance 

 

M1/2 motorised gearbox 

 

assembly 

 

(Greenweld) 

 

FS1 1A 20mmwith 

 

panel mounting 

 

holder 

 

Printed circuit boards: Inter-
face/drive board, single-sided size 

 

115 x 100mm, EE PCB Service, 

 

Order code 8405-02; Collision 

 

sensing/warning board, single-
sided size 103 x 69mm, EE PCB 

 

Service, Order code 8405-03; 

 

power supply board, single-sided 

 

size 160 x 90mm, EE PCB Ser-
vice, Order code 8405-04; 

 

plastics case type, size 215 x 

 

130mm; 85mm diameter, 2mm 

 

thick Perspex discs (for position 

 

sensing) (2 off); brackets for board 

 

support; ribbon cable to connect 

 

to micro user port with appro-
priate SK1; 3-core lightweight 

 

mains cable to connect power 

 

supply unit to vehicle; 3-core 

 

mains cable; material for base of 

 

buggy; general-purpose hook-up 

 

wire, stranded, various insulation 

 

colours. 
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INTERFACE 

 

AND 

 

MOTOR 

 

DRIVE 

 

BOARD 

 

Fig. 11.7. Actual-size master 

 

pattern for the Inter-
face/Motor Drive. This board 

 

is available from the EE PCB 

 

Service, Order code 

 

8405-02. 

 

Fig. 11.8. Layout of compo-
nents on the topside of the In-
terface/Drive board. The leads 

 

terminated in letters G,H,1,K, 

 

go to the bumper micro-
switches S1 and S2. SK1 is 

 

the inter-connecting socket 

 

for the buggy and micro-
computer, via the power 

 

supply unit. Refer to the 

 

circuit diagram for wiring to 

 

the plug. 
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COLLISION SENSING 

 

WARNING BOARD 
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Fig. 1 1.9. Actual-size master pattern for the Collision/Warning board. This board 

 

is available from the EE PCB Service, Order code 8405-03. 

 

Completed prototype Collision Sens-

ing/Warning board. One microswitch can 

 

be seen in the top right. 
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Fig. 1 1.10. Layout of components on the topside of the Collision/Warning board. 

 

The loudspeaker is held in position with impact adhesive. 

 

Completed prototype Interface and Motor 

 

Drive board. 
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Fig. 1 1 .1 1 . Actual-size master pattern for the power supply board. This board is available from the EE PCB Service, Order code 8405-04. 
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Fig. 1 1.12. Layout of components on the topside of the power supply board and interwiring to case mounted components. 
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shown in Fig. 11. 11. This board is 

 

available from the EE PCB Service, 

 

Order code 8405-04. 

 

Assemble the components according 

 

to the topside layout given in Fig. 11.12. 

 

Next prepare the case to accept the case 

 

mounted components and then fit these 

 

items. Fix the assemble board into the 

 

case and wire up as shown. 

 

Thoroughly check over the assemblies 

 

and when satisfied secure these to the 

 

mechanical equipment detailed in the 

 

photographs or some other arrangement 

 

that may be required. 

 

CABLES 

 

Attach suitable lengths of cable to the 

 

vehicle to reach the power supply box 

 

and the micro user port outlet. The latter 

 

cable should be suitably terminated to 

 

mate with the micro user port. Construc-
tors are referred to the pin assignment 

 

tables and diagrams for the user ports of 

 

the micros catered for in this series which 

 

appeared in M.I.T. Part 1. 

 

Early prototype of the power supply unit. This model shows two mains transformers which 

 

have been replaced by a single unit. The pcb has been extended to accept the new transfor-
mer. 

 

Close-up view of the bumper mechanism. 

 

Close-up view of the sensor opto-switch and sensor disc. 

 

The completed Computer Controlled Buggy showing arrangement and positioning of boards, motors and front and rear bumpers. 
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Insofar as the mechanical side of the 

 

construction is concerned the photos give 

 

the layout used in the prototype, but 

 

clearly much scope exists for the in-
genuity of the reader in designing his own 

 

version of the vehicle. 

 

MECHANICAL DESIGN OF 

 

THE VEHICLE 

 

The prototype vehicle was designed 

 

around the motorised gearbox assembly 

 

currently available from Greenweld Ltd. 

 

and intending constructors are strongly 

 

urged to employ this unit. An interesting 

 

feature of the unit is its magnetic clutch 

 

arrangement; the purpose of this is to pull 

 

both motors into synchronisation with 

 

each other and the arrangement appears 

 

to be quite effective. 

 

The use of entirely separate port and 

 

starboard motors without some arrange-
ment for synchronising the speed of the 

 

two would almost certainly lead to 

 

problems. 

 

SOFTWARE 

 

The behaviour of the "buggy" is 

 

entirely under the control of the micro-
computer. The following software 

 

modules should allow the flexibility 

 

necessary for the reader to write software 

 

appropriate for the particular application. 

 

It should be stressed that in cases 

 

where the computer senses a collision, 

 

for example, PRINT "FRONT COLLI-
SION", then remedial action should be 

 

taken. One obvious step would be to 

 

reverse both motors if a front collision is 

 

detected. This is particularly important if 

 

the vehicle is stationary even though the 

 

motors are active. Rotational sensing 

 

software would prove useful in this case. 

 

Although this series has dealt ex-
clusively with the use of BASIC for con-
trol it is worthwhile to note that machine 

 

code software can offer considerable ad-
vantages in many control applications. 

 

For example, the rotational sensing 

 

software could be written as an interrupt 

 

service routine and the position of the 

 

vehicle displayed on the VDU. This ap-
proach is, unfortunately, beyond the 

 

scope of the article. 

 

The BASIC software utilises the same 

 

principles that have been used throughout 

 

the series. Logical operators are used to 

 

test for individual bumper collisions. 

 

In BBC BASIC an EXCLUSIVE-OR 

 

operation is first performed to confirm 

 

the states of lines P7 and P6 whilst lines 

 

P5 to PO are masked by the AND 

 

operator. 

 

This is accomplished in Commodore 

 

BASIC by the use of a WAIT statement 

 

as outlined in M.I.T. Part 2. 

 

A NOT operation and then six shift 

 

rights ensures that the nature of the colli-
sion will result in an appropriate 

 

branching condition. 

 

It should be noted that logical 

 

operators follow a strict order of priority 

 

with the NOT operator taking the highest 

 

precedence. 

 

Next Month: Speech Synthesis 

 

SOFTWARE MODULES 

 

INITIALISATION 

 

The least significant four lines (PO to 

 

P3) need to be configured for output 

 

whereas the four most significant lines 

 

(P4 to P7) must be configured for 

 

input. This is achieved using the ap-
propriate data direction register as 

 

follows: 

 

BBC 

 

?65122-15 

 

PET 

 

POKE 59459,15 

 

COMMODORE 64 

 

POKE 56579,15 

 

VIC-20 

 

POKE 37138,15 

 

MOVE THE BUGGY 

 

FORWARDS 

 

Linear forward motion can be 

 

achieved by rotating both port and star-
board motors in the same direction at the 

 

same speed as follows: 

 

BBC 

 

?65120-5 

 

PET 

 

POKE 59457,5 

 

COMMODORE 64 

 

POKE 56577,5 

 

VIC-20 

 

POKE 37136,5 

 

MOVE THE BUGGY 

 

BACKWARDS 

 

Linear reverse motion can be achieved 

 

by rotating both port and starboard 

 

motors both in the opposite direction to 

 

that required to move the buggy 

 

forwards: 

 

BBC 

 

?65120=10 

 

PET 

 

POKE 59547,10 

 

COMMODORE 64 

 

POKE 56577,10 

 

VIC-20 

 

POKE 37136,10 

 

TURN THE BUGGY 

 

TO THE LEFT 

 

A left turn can be achieved by revers-
ing the port motor whilst the starboard 

 

motor rotates in a forward direction: 

 

BBC 

 

?65120=6 

 

PET 

 

POKE 59459,6 

 

COMMODORE 64 

 

POKE 56577,6 

 

VIC-20 

 

POKE 37136,6 

 

TURN THE BUGGY 

 

TO THE RIGHT 

 

A right turn can be achieved by revers-

ing the starboard motor whilst the port 

 

motor rotates in a forward direction: 

 

BBC 

 

?65120=9 

 

PET 

 

POKE 59457,9 

 

COMMODORE 64 

 

POKE 56577,9 

 

VIC-20 

 

POKE 37136,9 

 

STOP THE BUGGY 

 

This can be achieved by turning off 

 

both port and starboard motors: 

 

BBC 

 

765120=255 

 

PET 

 

POKE 59457,255 

 

COMMODORE 64 

 

POKE 56577,255 

 

VIC-20 

 

POKE 37136,255 

 

TEST FOR 

 

BUMPER CONTACT 

 

A front collision will be indicated by a 

 

negative transition on P7 whereas a rear 

 

collision will be indicated by a negative 

 

transition on P6: 

 

BBC 

 

10 IF (765120 FOR 192) AND 192 

 

THEN 20 ELSE 10 

 

20 ON NOT (?65120/64) AND 3 GOSUB 

 

100,200,300 

 

30 STOP 

 

100 PRINT "REAR COLLISION":RETURN 

 

200 PRINT "FRONT 

 

COLLISION ":R ETU FIN 

 

300 PRINT "BOTH FRONT AND REAR 

 

COLLISIONS "':RETURN 

 

PET 

 

10 WAIT 59457,192,192 

 

20 ON NOT (PEEK(59457)/64) AND 3 

 

GOSUB 100,200,300 

 

30 STOP 

 

100 PRINT "REAR COLLISION":RETURN 

 

200 PRINT "FRONT 

 

COLLISION":RETURN 

 

300 PRINT "BOTH FRONT AND REAR 

 

COLLISIONS "':RETURN 

 

COMMODORE 64 

 

10 WAIT 56577,192,192 

 

20 ON NOT (PEEK(56577)/64) AND 3 

 

GOSUB 100,200,300 

 

30 STOP 

 

100 PRINT "REAR COLLISION":RETURN 

 

200 PRINT "FRONT 

 

COLLISION":RETURN 

 

300 PRINT"BOTH FRONT AND REAR 

 

COLLISIONSI":RETURN 

 

VIC-20 

 

10 WAIT 37136,192,192 

 

20 ON NOT (PEEK(37136)/64) AND 3 

 

GOSUB 100,200,300 

 

30 STOP 

 

100 PRINT "REAR COLLISION":RETURN 

 

200 PRINT "FRONT 

 

COLLISION":RETURN 

 

300 PRINT "BOTH FRONT AND REAR 

 

COLLISIONSI":RETURN 

 

322 Everyday Electronics, May 1984 

 



How can electronics effectively guard property? What are the various 

 

surveillance options? This series explains the advantages and disad-
vantages of relative systems and presents the following three alarm 

 

projects: 

 

Passive Infrared, Ultrasonic, and Microwave. 

 

All these provide a secure envelope in which any movement is 

 

detected, and an alarm sounded. 

 

SPECTRU PSU 

 

4 

 

This digitally controlled bench PSU has been 

 

designed for use with the ZX Spectrum. It has 

 

a maximum output voltage of 24 volts which 

 

can be incremented in 0.1 volt steps and is 

 

current limited over four switched levels; 

 

50mA, 100mA, 500mA and 1 A. 

 

r 

 

RA 

 

in L V_ I 
-
21pE1111111111111100011W 'WAIT 

 

This is a must for model train enthusiasts, wanting 

 

more realism and automation. This circuit provides 

 

automatic wait facility for selected trains at stations 

 

and crossings. 
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EVERYDAY 

 

news 

 

... from the world of 

 

MATCHING UP TO THE FUTURE 

 

EMOTE CONTROL of all the home entertainment facilities such as TV, 

 

W B, teletext and video are featured in the new Matchline System 

 

Television unveiled by Philips. 

 

Made up of separate units, it can, for instance, integrate all the pre-
sent video possibilities into one system under the command of a single 

 

remote "keypad". 

 

Matchline is their answer to the changing role of the domestic tele-
vision. Video recorders, teletext, home computers, TV games, "stereo" 

 

sound and video discs are already with us; satellite and cable broad-
casts are just around the corner. 

 

Initially, three TV models will 

 

be available, the 20in V6620, 22in 

 

V6720 and the 26in V6820. Each 

 

model incorporates a 15W stereo 

 

tuner/amplifier, with two 

 

speakers mounted at the rear of 

 

the cabinet behind adjustable, 

 

hinged flaps for sound direction. 

 

Alternatively, for a better "stereo 

 

impression", a pair of separate hi 

 

fi speakers are available, or the 

 

sound can be replayed through an 

 

existing home audio system. 

 

Teletext is standard, along with 

 

Philips' "Supertext" facility. This 

 

allows 20 page numbers to be 

 

stored in the sets memory. 

 

Automatic tuning is capable of 

 

giving direct access to 99 chan-
nels, 50 on pre-selection. Channel 

 

selection is indicated by a fluores-
cent display. 

 

Euroconnector 

 

The secret to Matchline's flex-
ibility lies in the use of the 

 

"Euroconnector", an inter-
nationally agreed new standard 

 

for connecting video and audio 

 

components. The TV receivers 

 

each have two Euroconnector 

 

sockets, allowing permanent con-
nection of additional equipment. 

 

This can take the form of video 

 

recorder and computer. 

 

Using the remote control, via 

 

the Euroconnector link, it is 

 

possible to control and operate 

 

the Philips Video 2000 video 

 

recorder. Also, it is claimed that 

 

in the future control of the Laser-
Vision video disc player will be 

 

possible, even if it is in a different 

 

room. 

 

One of the new Matchline sets with remote control and separate loudspeakers. 

 

New video features and services such as Satellite TV and Videotex may be 

 

added to the system by plugging in new modules as they become available. 

 

NEWS - - - ROBOTICS NEWS • - • ROBOTICS NEWS - • • ROBOTICS NEWS ... 

 

TRAINING FOR ROBOTS 

 

As more and more firms turn to robots in their drive for 

 

efficiency, so the need for experts who understand what these 

 

non-human workers can and cannot do increases. 

 

Now a new project under the Open Tech Programme, spon-
sored by the Manpower Services Commission, aims to meet that 

 

need by making training readily available throughout the coun-
try. 

 

It will be run by the Organisation for Rehabilitation through 

 

Training (ORT), whose Technical Department in London, under 

 

the direction of Dr. Dan Sharon, has developed a robot study 

 

programme. 

 

This programme is split into 92 two-hour study units under 

 

seven "chapters": introductory topics, supporting subjects, 

 

electronics, computers, robotics, applications, and social and 

 

economic impacts. 

 

The plan is to establish a network of up to 20 countrywide 

 

contact points, at which students will be able to receive instruc-
tions and access to robotics hardware, or even borrow equip-
ment such as desk-top computers and educational robotic arms 

 

to use at home. 

 

You can, of course, start by constructing the Computer Con-
troUed Buggy in this issue, seepage 317. 

 

324 

 

Training for the 

 

Microprocessor 

 

Otte of the claims for the new 

 

Heaihkit microprocessor training 

 

course being marketed in the UK 

 

by Maplin, is that it provides the 

 

most comprehensive educational 

 

and training programme covering 

 

16/8-bit micros currently 

 

available. 

 

The training course provides 

 

full-scale understanding of the 

 

principals and practice of 16-bit 

 

micro technology and the kit has 

 

been designed to meet the needs 

 

of both beginner and those who 

 

may already be familiar with 

 

8-bit techniques. 

 

The self-contained training 

 

course will meet the needs of the 

 

classroom student or provide in-
dividual self-instruction. Basic 

 

training units include programm-
ing, memory segmentation, data 

 

handling and hardware interfac-
ing. 

 

Doug Simmons of Maplin, 

 

believes that completion of the 

 

total course will take about 100 

 

to 120 hours. Cost of the 

 

classroom course, together with 

 

experiment parts is approx-
imately £99. 

 

Micro-Robotics Fair 

 

The "London Computer Fair" 

 

is being held at the Central Hall, 

 

Westminster over the Easter 

 

Bank Holiday weekend from 19 

 

to 23 April. This is the fifth an-
nual fair to be sponsored by the 

 

Association of London Computer 

 

Clubs. 

 

The "1984 ACC Micro-
Robotics Conference" is also to 

 

be held at Central Hall, 

 

Westminster, on 21 April. This 

 

venue is in conjunction with the 

 

Association of London Computer 

 

Clubs' Easter Fair, and many of 

 

the stands will have a Robotics 

 

flavour. 
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COMPUTER 

 

HOLIDAYS 

 

for the 

 

HANDICAPPED 

 

Last year the first one-week 

 

Computer Holiday for the Han-
dicapped was planned to ac-
commodate only 25 persons, 

 

but the response was 

 

overwhelming with over 400 

 

applicants wanting to take up 

 

residence. 

 

This year, from July 23 

 

onwards, it is planned to run 

 

three one-week computer holi-
days for the handicapped at 

 

Valence School, Westerham, 

 

Kent. Accommodation is 

 

limited to 60 persons at a time 

 

and will be on a "first come first 

 

served" basis. 

 

The holiday will cost £145 

 

for full-board, tuition and the 

 

use of the computers. For more 

 

information write to Dr. Lionel 

 

Wardle, c/o M.A.P.S. Ltd., Dept 

 

EE, 37 University Road, South-
ampton, S02 1 TL. 

 

TRANS WORLD 

 

CALL 

 

The Business Communications 

 

Service end of British Telecom 

 

has just secured a data transmis-
sion contract from Trans World 

 

Airlines (TWA) of Kansas City, 

 

Missouri, worth £1 million over 

 

five years. 

 

Working in close harmony 

 

with TWA, they have designed 

 

and are to install dedicated equip-
ment to give a 24-hour, year-
round communications facility 

 

for the airline. 

 

This deal from a major multi-
national company means that 

 

TWA will use London as the hub 

 

of all its computer data transmis-
sions between Europe and the 

 

United States. 

 

Locations in 12 European 

 

capitals and major cities will feed 

 

their computer data to London, 

 

over private leased circuits, and 

 

through equipment in London, to 

 

TWA's offices in Kansas City 

 

using undersea transatlantic cable 

 

links. 

 

Exhibitionist 

 

The 15th Annual Scottish 

 

Electronics Exhibition and Con-
vention, SCOTELEX '84, 

 

organised by the Institution of 

 

Electronics, will be held during 

 

the period 5 to 7 June, in-
clusive, 1984, in the Royal 

 

Highland Exhibition Halls, In-
gliston, Edinburgh, EH28 8NF. 

 

Admission will be free-of-
charge to visitors, via tickets 

 

available from the exhibitors, 

 

and from the organisers. 

 

• • • 

 

The first International Com-
puter Show for Venezuela, '7n-
forven 84 ", will be held from 8 

 

to 11 May 1984, in the new 

 

Convention Centre at the recen-
tly opened Caracas Hilton Hotel 

 

in central Caracas. 

 

The exhibition, and the 

 

associated conference, will be 

 

sponsored by the Minesterio de 

 

formento, Oficina Central de 

 

Estadistica (OCEI) and by 

 

Petroleos de Venezuela S.A. 

 

(PDVSA). 

 

• • • 

 

The Offshore Computer's Con-
ference and Exhibition, to be held 

 

from 5 to 7 June in Skean Dhu, 

 

Altens, Aberdeen, has to date 

 

attracted 35 confirmed exhibitors 

 

from The Netherlands, Norway 

 

and the UK. 

 

Vote of Confidence 

 

The Organisers of "The All 

 

Electronics/ECIF Show" an 

 

nounced that over four hundred 

 

members of the electronics in 

 

dustry voted "yes" to the 

 

proposal that "The Show" should 

 

move to the new Olympia 2 in 

 

1985. 

 

After detailed discussions with 

 

Hudson Soft Co., of Tokyo, 

 

Kuma Computers have announ-
ced that an agreement has been 

 

reached for them to market cer-
tain Sharp MZ700 and Spectrum 

 

software packages in the UK. The 

 

most important of which is Hu-
Basic and Hu-Cal. 
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GEC Computers has been. 

 

selected to supply hardware for 

 

the second phase of British 

 

Telecom's Prestel Service. 

 

Avon Direct Mail Services, 

 

is to install a Rediffusion 

 

R2800 Telecentre system. 

 

RAIL LINK 

 

Following successful trials of 

 

a Westinghouse "Westronic 

 

System Two"' data link installed 

 

between East Finchley station 

 

and Cobourg Street control 

 

centre, London Transport has 

 

ordered a further nine links for 

 

installation on the Northern 

 

Line between High Barnet and 

 

Kennington. 

 

BIASED REPORT 

 

Recording-tape manufacturers throughout the Common 

 

Market are taking a lead from Britain. A UK call for immediate 

 

action to stop the European Parliament imposing levies on sales 

 

of blank audio and video recording tape has been fully accepted 

 

by manufacturers in member states. 

 

At an international conference in Brussels, staged by the UK 

 

"Tape Manufacturers' Group" (TMG) last month, delegates 

 

from France, Germany, Italy, Belgium, Denmark and the 

 

Netherlands all agreed to campaign in their own countries and 

 

on a united basis amongst European parliamentarians ... just 

 

as British manufacturers have been campaigning since May 

 

1981. 

 

Their first task is to expose the "total bias and inadequacy" of a 

 

report, requested by the EEC, which could force consumers to pay 

 

more than double the present retail costs for recording tape. 

 

Entitled, "The Private Copying of Sound and Audio-Visual 

 

Recordings", the report calls for levies of one EEC currency unit (61p 

 

Sterling) per playing hour on sales of blank audio tape and three 

 

currency units per playing hour on blank video tape. In addition, Value 

 

Added Tax would be payable on the costs of the levies as well as on the 

 

costs of the recording tape. That would mean that a one-and-a-half-
hour C90 audio cassette. at present retailing for 90p, would have an 

 

over-the-counter cost of about £1.80. And a three-hour E180 video 

 

cassette, currently retailing at around £5.30, would sell for upwards of 

 

£ 10.60. 

 

The report was prepared by the International Federation of 

 

Phonogram and Videogram Producers (IFPI)—the very people who 

 

would receive the money raised by levies. 

 

Leader of the British initiative, TMG Chairman, Mr. Bill Fulton 

 

(MD of Sony UK) said after the conference: "1'm delighted. We came 

 

here to make the case for immediate, united action and response has 

 

been magnificent. The degree of co-operation here is remarkable. Our 

 

mission has been a complete success." 

 

Condemning the controversial report requested by the EEC, Mr. 

 

Fulton stressed: "It is a totall" biased document, compiled without con-
sulting consumer protection groups or, indeed, anvone except the people 

 

who would benefit from the imposition of levies; in other words the 

 

music and film industries. 

 

"What is needed is a genuinely impartial analysis of the situation by 

 

a totally independent body, experienced in preparing such documents."` 

 

As this is a subject of very controversial opinions, our Readers' Let-
ters page is open to all interested parties to record their own personal 

 

"soundings". 
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EXTRA iK Ram 

 

FOR THE ilCOR11 atom 

 

BY A.J. PRESNAIL 

 

TtiE basic Acorn Atom RAM is made 

 

up from 2114 static memory devices. 

 

These are 1024 x 4-bit chips and are 

 

arranged in pairs in the Atom to yield 

 

1024 x 8-bit blocks. 

 

An extra 1 K of RAM can easily be ad-
ded to the Acorn Atom without a great 

 

deal of difficulty. All that is needed is ex-

perience with a soldering iron. 

 

This extra 1 K of RAM will be located 

 

between the maximum on-board memory 

 

(at hex 3BFF) and the start of off-board 

 

memory (at hex 4000). 

 

This is accomplished by soldering two 

 

extra 2114s directly on top of two ex-
isting 2114s, IC 10 and IC I 1 of the Atom 

 

circuitry; the pins are soldered in parallel 

 

with those of the existing chips except for 

 

pin 8 of each which connects to other 

 

parts of the Atom circuitry. 

 

CIRCUIT DIAGRAM 

 

The circuit diagram of the expansion is 

 

shown in Fig. 1. Pin 8 of IC 1 and IC2 

 

(the "chip select" pins, CS) are connected 

 

together and also to IC5 pin 1 and IC6 

 

pin 7. The remainder of the lead-outs are 

 

in parallel with the on-board RAM chips. 

 

IC5 pin 1 and IC6 pin 7 must be dis-
connected from the Atom p.c.b. This is 

 

easily achieved by bending up the i.c. pin 

 

so that it sits out of its socket. 

 

IC6 selects these new memory chips 

 

between locations hex 3C 00 and hex 

 

3FFF. Pin I of IC5 connects to pin 7 of 

 

IC6 to disable the locations from being 

 

accessed by the off-card buffers. 

 

CONSTRUCTION PROCEDURE 

 

(1) Carefully remove IC6 from its 

 

socket and bend out pin 7. 

 

(2) Remove IC5 and bend out pin 1. 

 

(3) Remove IC 10 and IC 11. 

 

(4) Bend out pin 8 on both of the new 

 

memory chips and then place these new 

 

chips over the two removed 2114s, IC 10 

 

and IC 11, and carefully, with a small 

 

soldering iron, solder the two chips 

 

together. 

 

(5) Connect a wire to pin 7 of IC6, 

 

another to pin l of IC5 and one to each 

 

pin 8 of the new memory chips. Cut the 

 

wires to a convenient length, strip their 

 

ends, twist together and solder. Slide a 

 

short length of sleeving over the connec-
tion to prevent it shorting on any other 

 

part of the circuitry. 

 

(6) Re-insert all the chips into their 

 

respective sockets. 

 

(7) Run the Memory Test given below. 

 

Fig. 1. Circuit diagram of the 1 K RAM expansion for the Acorn Atom. IC1 and IC2 are the additional 21 14 static memories; IC5 and IC6 are 

 

part of the existing Atom circuitry. 
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MEMORY TEST 

 

10 F.A=� TO 255;F.X=4QC00 TO U3FFF 

 

20 ?X=A:N. 

 

30 F.X= #3C00 TO F03FFF 

 

40 IF?X<>A P.&?X,"AT 

 

"&X, "SHOULD BE ",&A' 

 

50 N.;N.;E. 

 

If all is well the program should run 

 

and end without any errors. 

 

If however errors are printed out, by 

 

examining the printout you should be able 

 

to tell where the problem is. ❑ 

 

v 

 

Fig. 2. Pictorial diagram showing 

 

adjustments to pins on existing chips IC5 

 

and IC6, and to additional 2114 chips; the 

 

mounting of the latter onto IC10 and IC1 1 and the extra 

 

wiring required. 

 

EXTRA UTILITY PROIYI 

 

FOR THE ilCORIN i4TOIYI 

 

THE Atom only has one EPROM socket 

 

for utility PROMS which can be a dis-
advantage if you have more than one 

 

EPROM to go into it, for example, 

 

Wordpac, Toolkit, etc., since you have to 

 

power off and open the Atom's case to 

 

change the EPROM. 

 

A simple solution to this would be to 

 

parallel two sockets from the Acorns with 

 

a switch on the select lines, but a better 

 

way would be to select the PROMS by 

 

software or from the keyboard. 

 

The following circuit allows up to eight 

 

EPROMS to be selected, or with an ad-
ditional i.c. it can select 16. 

 

DESCRIPTION 

 

IC I pin 14 goes low if an address in 

 

the range hex 9000 to 9FFF is written to, 

 

or read from. 

 

IC2 pin 8 goes low if an address in the 

 

range hex XFFO to XFFF is selected. 

 

These two lines are NORed together by 

 

IC4 which when ANDed with clock 2 

 

(62) by IC3 enables the latch IC5. This 

 

means that IC5 is enabled in the range 

 

9FFO to 9FFF, which is not normally 

 

used in the Atom. 

 

When IC5 is enabled the address lines 

 

AO to A3 are latched into IC5 to become 

 

LAO to LA3, these outputs will stay at 

 

their latched levels until IC5 is again 

 

enabled or the power is turned off. 
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Table 1 . EPROM Socket Pin 20 

 

to IC6 or IC7 

 

Prom IC6 Prom IC7 

 

Address Pin Address Pin 

 

9FF8 15 9FFD 15 

 

9FF9 14 9FF1 14 

 

9FFA 13 9FF2 13 

 

9FFB 12 9FF3 12 

 

9FFC 11 9FF4 11 

 

9FFD 10 9FF5 10 

 

9FFE 9 9FF6 9 

 

9FFF 7 9FF7 7 

 

Table 2. Atom Output Bus 

 

Connector Pins 

 

+5V 

 

OV 

 

AO 

 

Al 

 

A2 

 

A3 

 

A4 

 

A5 

 

A6 

 

A7 

 

A8 

 

A9 

 

A10 

 

All 

 

Al2 

 

A13 

 

A14 

 

A15 

 

DO 

 

D1 

 

D2 

 

D3 

 

D4 

 

D5 

 

D6 

 

D7 

 

clock 2102) 

 

al 

 

a32 

 

a15 

 

a14 

 

a13 

 

a12 

 

all 

 

a10 

 

a9 

 

a8 

 

a7 

 

a28 

 

a27 

 

a26 

 

a25 

 

a24 

 

a3 

 

a2 

 

a23 

 

a22 

 

a21 

 

a20 

 

a19 

 

a18 

 

a17 

 

a16 

 

a29 

 

COMPONENTS 

 

Resistors 

 

R1 4 47052 (4 off) 

 

Capacitors 

 

C1-7 10nF(7off) 

 

Semiconductors 

 

IC1 ,6,7' 

 

IC2 

 

IC3 

 

IC4 

 

IC5 

 

D1-4 

 

SN74LS138 (3 off) 

 

SN74LS30 

 

SN74LSOO 

 

SN74LS02 

 

SN74LS373 

 

Any I.e.d.s (4 off) 

 

Miscellaneous 

 

i.e. or socket 

 

24-pin i.c. socket 

 

SN74LS08 i.c. for Atom mod. 

 

*IC7 only necessary if greater than 

 

eight EPROMs required. 
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NEW 74LSOS 
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TO pin7 ICS —_� 
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EE,G ) 
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pin 9 

 

IC 23 

 

p.n 13 

 

pin B 

 

REMOVED FROM 
I 

 

SOCKET 

 

P In 14 SOLDERED 

 

TO pIn 14 ICS 

 

Fig. 2. Pins 1 to 6 and pins 11 to 13 of the new 74LS08 must be bent away from 

 

IC5's pins. 
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Fig. 4. Modification for 16 EPROM sockets. 
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Duplicated for each socket 

 

required. 

 

When an address in the range A000 to 

 

AFFF is read from, or written to, pin 13 

 

of IC I goes low and in turn selects one of 

 

the outputs of IC6. Which output is selec-

ted depends on the binary code on 

 

latched lines LAO to LA3, which must be 

 

between 8 and hex F. The I.e.d.s will dis-

play the binary code that is latched. 

 

MODIFICATION FOR 16 

 

EPROMS 

 

By inverting LA3 with one of the spare 

 

NAND gates (for example, pins 8, 9, 10 of 

 

IC4) and then repeating the wiring as for 

 

IC6 an extra eight EPROMS can be selec-

ted, their address would be 9FFD to 

 

9FF7. 

 

MODIFICATION REQUIRED TO 

 

THE ATOM MAIN PCB 

 

Because Addresses A000 to AFFF are 

 

normally only present on the main p.c.b. 

 

a small modification has to be under-

taken. This requires that IC5 of the Atom 

 

has to be removed from its holder and pin 

 

8 bent out, a 74LS08 then has to be 

 

placed over this chip so that pins 7 and 

 

14 can be soldered. Pin 8 of IC5 has to be 

 

connected to pin 9 of the 74LSOO and pin 

 

10 of the 74LS08 has to be connected to 

 

pin 13 of IC23. Pin 8 of the new 74LS08 

 

now has to be connected to pin 9 of IC4. 

 

Replace IC5 into its socket. ❑ 
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RADIO 

 

WORLD 

 

Finding Directions 

 

Radio navigational techniques have 

 

come a long way since their early use, now 

 

dating back more than 70 years, of the sim-
ple loop aerial. This, when combined with 

 

triangulation on two or more transmitters, 

 

was already in use before the first World 

 

War. 

 

One of the first scientists to become in-
terested in the directional properties of 

 

radio was Professor Frederick Braun, inven-
tor in 1897 of the "cathode-ray indicator 

 

tube", that was later to become such an im-
portant component not only for TV but also 

 

for many radio-navigational systems. Two 

 

Italians, E. Bellini and A. Tosi, introduced 

 

the idea of using fixed aerials in 1907,  but it 

 

was the wide use of d/f (direction finding) 

 

techniques, in World War I, for tracking the 

 

movement of warships, airships, and the 

 

like, that raised the status of d/f systems 

 

and resulted in reliable equipments. 

 

Similarly World War II gave a further im-
petus to d/f and also saw the development 

 

of the pulsed hyperbolic systems such as 

 

Gee, Loran and Decca for accurate radio-
navigation. 

 

Bird Sense 

 

But radio navigators have always looked 

 

with interest and puzzlement at the natural 

 

navigational abilities and compass sense of 

 

birds and animals. 

 

Over the past decades many attempts 

 

have been made to determine just how 

 

some birds are able to navigate so ac-
curately over enormous distances. There is 

 

now good evidence that the compass sense 

 

of birds is based on a combination of 

 

celestrial and geomagnetic cues. 

 

The celestrial cues are provided by the 

 

Sun, sunset, skylight polarisation pattern 

 

and stars much as in classic astro-
navigation. More puzzling, and for a long 

 

time more controversial, are the natural 

 

"magnetic compasses", yet there is good 

 

and convincing evidence that young birds, 

 

particularly before the full development of 

 

their celestrial compass, do possess a 

 

magnetic sense that they use, if only to 

 

"calibrate" their Sun compasses. 

 

Further evidence of the role of the 

 

geomagnetic field has come from experi-
ments carried out at the University of Lund 

 

in Sweden. Scientists deliberately "shifted" 

 

the magnetic field at the nesting boxes of 

 

Pied Flycatchers and have been able to 

 

show that a corresponding shift was still 

 

occurring two months later. 

 

This was done using large Helmholtz 

 

coils energised from 12-volt batteries 

 

throughout the incubation period of the 

 

eggs and the subsequent nestling periods 

 

(about one month in all). Control birds had 

 

no coils attached to their nesting boxes and 

 

showed no sign of any anomalies in their 
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BY PAT HAWKER G3VA 

 

navigation. Fully-grown birds seem to de-
pend much more on their "Sun compass" 

 

than on magnetic fields. 

 

Auto-route 

 

Engineers for several decades have 

 

sought to develop navigational systems 

 

that would provide guidance to car drivers 

 

in urban or rural areas or for cross-country 

 

journeys, seeking to replace map-reading or 

 

stopping to ask the way. 

 

While various systems of vehicle position 

 

location and guidance have been developed 

 

most of these have postulated the use of 

 

buried inductive loops or radio transmitters, 

 

and would be expensive to install. The 

 

latest system, "Autoscout" has been de-
veloped by Siemens and Volkswagen-
werk in West Germany, and is currently 

 

undergoing field trials in Wolfsburg. 

 

This uses low-cost infra-red transmitters, 

 

basically similar to those used in many TV 

 

remote-control units, installed on traffic-
lights. They act as beacons providing to the 

 

vehicles a stream of data on main roads in 

 

the area. 

 

The vehicle has a microprocessor-
controlled, dashboard-mounted, control 

 

unit with display and keypad, and also a 

 

magnetic field sensor mounted under the 

 

car roof which acts as a "compass", with 

 

circuitry that is claimed to correct errors 

 

due to surrounding metal and similar ob-
jects. Distance pulses are fed into the con-
trol unit from the vehicle's speedometer, 

 

providing direction and line-of-sight dis-
tance data. 

 

The control unit can operate independen-
tly of the infra-red beacons to display dis-
tance and direction; however, in conjunc-
tion with the local information provided by 

 

= Shoot Out 

 

Some people regard particular TV and 

 

radio presenters less than enthusiastically but 

 

usually express their dislike by means of a 

 

channel switch. But Jerry Dunphy, a 62-year-
old TV "news anchor" in Los Angeles for 

 

more than 20 years, together with a woman 

 

make-up artist, were victims of a shooting 

 

incident last Autumn. 

 

Both were shot, Jerry Dunphy seriously, 

 

while returning to the studios of KABC-TV, 

 

Hollywood, after a meal. The police, however, 

 

believe it to have been a random act of 

 

violence rather than the action of a TV critic. 

 

However, in nearby Monterey a man first 

 

fired several shots over the head of a radio 

 

disc jockey and then scattered some 58 

 

shotgun rounds into the equipment, including 

 

the record that was being played. When 

 

arrested, the suspect claimed that KWAV-FM 

 

was "poisoning his mind". 

 

the beacons it can guide a driver to the 

 

destination programmed by the keypad into 

 

the control unit, including detours or other 

 

local routeing information. Autoscout can 

 

even direct the driver to a specific building, 

 

garage, or parking space using information 

 

from the local beacons. 

 

The vehicle unit, in volume production, 

 

would cost about the same as a good car 

 

radio. All traffic lights at a major intersec-
tion could be equipped at under E 1500. 

 

Sounds good, but how far is it away from 

 

a completely "guided" vehicle in which the 

 

"driver" becomes merely a passenger? 

 

Voice from Space 

 

The success of the long-awaited opera-
tion of a 144MHz amateur-radio hand-held 

 

transceiver by Dr. Garriott, W5LFL, aboard 

 

the "Columbia" Space Shuttle early Dec-
ember, focused much media publicity on 

 

the hobby. 

 

Whether it added much to anybody's 

 

technical knowledge of space communica-
tions is more doubtful, though it certainly 

 

showed that a low-power v.h.f. rig can 

 

easily span over 250km when the curvature 

 

of the Earth or the local topography does 

 

not get in the way. Dr. Garriott taped the in-
coming calls from amateurs to sort out on 

 

the ground, all a bit like the airborne "Jean-
Eleanor" v.h.f. equipment used by the 

 

Americans during the closing stages 

 

of World War II when they were able to 

 

wire-record messages from their agents in 

 

Germany. 

 

Chatter Box 

 

The silicon revolution in the form of ultra 

 

large-scale integrated circuits means that it 

 

is already possible to put nearly one-million 

 

components on a single silicon chip for 

 

such purposes as providing large electronic 

 

memories. Over the past two decades this 

 

represents an increase of some 100,000 

 

times on the first integrated circuits—and 

 

equally important a corresponding decrease 

 

in terms of "cost per transistor" to the level 

 

where this amounts to only about one-
thousandth of a penny. 

 

But at a recent Mountbatten lecture of 

 

the National Electronics Council, Dr. Ian 

 

Ross, president of the famous Bell Labora-
tories, confidently predicted that we still 

 

have a long way to go before we reach the 

 

end of this road. After carefully analysing all 

 

the ultimate limiting factors, he foresaw 

 

development over the next two decades of 

 

devices with 1000-million (an American 

 

billion) components on a single 1 -inch chip, 

 

operating from a 1 -volt supply, and 

 

suitable, because of the miniscule dimen-
sions of the components, of acting at 

 

speeds of about 10 picoseconds. 

 

"Micro-electronics is merely at the half-
way point," he said, though he seemed a 

 

little less certain of what will be done with 

 

such complexity. He mentioned computers 

 

for language translation, for weather fore-
casting, for the prediction of the land-fall of 

 

hurricanes—and computers that can be 

 

programmed just by talking to them. 

 

Indeed, he feels there is a need to make 

 

computers more "user-friendly" so that 

 

ultimately it should be possible to hold a 

 

fluent discourse with a computer. 

 

It sounds to me a bit like having a chat 

 

with your accountant, wondering all the 

 

time what he is really thinking. With in-
dividual computer-designed dolls sweeping 

 

America I wish I could be as enthusiastic as 

 

Dr. Ross about a world in which one is 

 

liable to be nagged by a computer! 
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A Black Box Project 

 

MASTERMIND TIMI-
X the title suggests, this is a timer 

 

which can be used to give the similar 

 

conditions to a contestant as in the BBC's 

 

Mastermind quiz. After switching on the 

 

unit and pressing the reset button, a delay 

 

is in effect (variable from one to two 

 

minutes), after this time the familiar 

 

bleep-bleep will sound signifying the end 

 

of the required time. It can also be used 

 

for other games such as chess or draughts 

 

to give a time limit for each move. 

 

CIRCUIT DESCRIPTION 

 

The circuit diagram of the Timer is 

 

shown in Fig. 1. The first time period is 

 

based around IC 1, a 555 timer. This is 

 

wired up as a resettable monostable 

 

multivibrator; this can be stopped in the 

 

middle of a cycle and re-started again by 

 

pressing S 1. 

 

This connects the trigger input and 

 

reset pins to ground, creating a negative-
going pulse (positive to ground transition) 

 

as the pins were previously held high by 

 

R I . If a negative-going pulse appears at 

 

this input then the timing capacitor C2 

 

will be discharged, resetting the cycle. 

 

The output from this i.c. (pin 3) is 

 

connected to pin 12 and pin 13 on IC2a 

 

and is inverted by the Schmitt trigger 

 

action of this NAND gate. The output 

 

pin 11 is connected to input pin 9 on 

 

IC2b. The other two gates are made up as 

 

two oscillators; one being controlled by 

 

the other. The oscillator based around 

 

R3, C4 (IC2d) is approximately 0.511z; 

 

this switches on and off the oscillator 

 

based around R4, C3 (I122c); this has a 

 

frequency of about 3kHz approximately. 

 

The output of IC2c goes to the other 

 

input of gate IC2b. When the condition 

 

arises that IC I output (pin 3) goes low 

 

then IC2a goes high; this makes input pin 

 

9 high and so whatever appears at the in-

put (pin 8), will appear at the output (pin 

 

10); in this case half second bursts of a 

 

high frequency squarewave (see Fig. 2). 

 

This is then fed to the output speaker via 

 

ALL DESIGNS FEATURED IN 

 

THE BLACK BOX SERIES WILL 

 

USE THE SAME BLACK 

 

PLASTICS CASE AND SAME 

 

SIZE PIECE OF STRIPBOARD 
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C 1. The sound level is quite adequate for 

 

this circuit as long as the earpiece is used. 

 

The current drain on the battery is ap 

 

proximately 4.5mA on standby and 

 

18mA to 20mA when bleeping. 

 

CONSTRUCTION 

 

All the components should be mounted 

 

on the Veroboard as shown in Fig. 3. It 

 

was found best to solder in the i.e. sockets 

 

first as this provides a location to base all 

 

the other components and links. ICI can 

 

be soldered in directly if the constructor 

 

feels confident enough, otherwise an 8-pin 

 

socket should be used. 

 

Note that C I is fitted lying flat against 

 

the board to allow room for all the com-

ponents and the board to fit into the case. 

 

Fig. 1. Circuit diagram of the Mastermind Timer. 
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Fig. 2. Output waveforms. 
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Both switches were fixed to the top of the 

 

box (Fig. 4) while the speaker was glued 

 

to the front after drilling suitable holes; 

 

VRI is also mounted on the front panel 

 

and is held by its own fixing nut. Card-
board can be used to insulate the battery 

 

from the rest of the circuit. When placing 

 

IC2 into its socket normal chaos pre-
cautions should be taken. 

 

TESTING 

 

Insert battery; switch on; the bleep 

 

may sound depending on the condition of 

 

C2. Pressing St will sound the bleep-
bleep and upon releasing, the sound will 

 

be extinguished for the time period set by 

 

VRI (between one and two minutes). 

 

Wiring diagram. 
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CIRCUIT 

 

BOARD 

 

ASSEMBLY 

 

Internal view of the Timer. 

 

After the preset time the familiar sound 

 

should be heard and will continue until 

 

switched off by S2. For games such as 

 

chess then each player has a set time to 

 

make his move; after which he then 

 

presses S 1 and so resetting the time for 

 

his or her opponent. As to whether the 

 

move has to be made before any sound is 

 

heard or within so many bleeps is up to 

 

the players making the rules. ❑ 

 

COMPONENTS 

 

Resistors 

 

R1 INO 

 

R2 1 MS2 

 

R3 82kO 

 

R4 22kQ 

 

VR 1 1 Mn log. carbon pot. 

 

All resistors 'W carbon ±5% 

 

Capacitors 

 

C1 470nF 

 

C2 47µF 16V electrolytic 

 

radial 

 

C3 22nF polyester 

 

C4 4.7µF 25V electrolytic 

 

Semiconductors 

 

IC1 555 timer 

 

IC2 4093 quad 2-input NANO 

 

Miscellaneous 

 

S1 push-to-make single pole 

 

S2 on/off toggle 

 

Veroboard; case 80 x 61 x 

 

41 mm; PP3 battery connector; 

 

14-pin i.c. socket; knob for VR 1 ; 

 

wire and cable for on and off 

 

board links; (LS1) telephone ear-
piece; (B1) PP3 battery. 
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LETTERS 

 

Clearing the Air 

 

Sir It is to be regretted that your contri-
butor A. Flind was not better informed on 

 

the question of ozone generation from 

 

ionisers. As a direct consequence he has 

 

caused considerable concern to a number 

 

of our clients who have purchased ionisers 

 

for the treatment of asthma (see Negative 

 

Ion Generator, February issue.) 

 

We trust that you will make space 

 

available to offer the reassurance afforded 

 

by the following: 

 

1) Whilst a number of early ionisers (par-
ticularly American models) generated con-
siderable quantities of ozone, techniques to 

 

overcome this were developed and paten-
ted in the UK by Medion some 15 years 

 

ago. 

 

2) Since then all Medion Ionisers and many 

 

other models utilising these design features 

 

have been free of ozone. Independent or 

 

government tests in the UK, USA, Canada 

 

and Australia have all confirmed that, at 

 

distances of four or more inches from the 

 

ion-emitters, ozone densities do not exceed 

 

1 part in 2000 million. This is less than the 

 

natural background level which exists in 

 

clean air and is, in fact, less than can be 

 

detected by the most sophisticated equip-
ment currently available. 

 

3) Ozone is not produced purely as a func-
tion of the voltage applied to a needle tip, 

 

but by the employment of too high a field 

 

intensity. This would almost certainly be 

 

the case with the published design where 

 

an earthed lead is positioned only 5mm 

 

from needles with voltages of 7kV to 8kV. 

 

4) It should be appreciated that any ioniser 

 

can be induced to produce ozone if an 

 

earthy object comes close to the needles, 

 

and this includes the human nose. Sniffing 

 

close to an ioniser gives no indication 

 

whatever of ozone emission under normal 

 

usage. Perhaps the simplest way to confirm 

 

this is to sniff the air when first entering a 

 

room with an ioniser. The "electric motor" 

 

smell of ozone will be quite apparent if it is 

 

present. 

 

5) The author suggests that ozone is linked 

 

to output voltage and that it seems to be 

 

higher at about 3 5kV and above BkV. We 

 

can assure readers that this simply is not so 

 

and wonder how this conclusion was 

 

reached. 

 

6) It should be appreciated that research 

 

into various therapeutic effects of negative 

 

ions has been conducted in many parts of 

 

the world since before the last war. Many of 

 

the results of controlled trials have been 

 

outstanding, particularly with all kinds of 

 

respiratory disorders and tension condi-
tions. 

 

Julian P. Laws, 

 

Manager—Environmental Division, 

 

Medion Llmited, 

 

Old Oxted, 

 

Surrey. 

 

Firstly, the disparaging remarks about some 

 

commercially made ionisers were not inten-
ded to apply to the products of Medion, a 

 

reputable firm specialising in them. Indeed 

 

this company's name is not mentioned 

 

anywhere in my article. Nevertheless, l 
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hope Medion will accept my apologies for 

 

any inconvenience that may have been 

 

caused unintentionally. 

 

The fact is that for some years it was 

 

possible to assemble a transformer with 

 

half a dozen diodes and capacitors into a 

 

box and sell the result for £80 or more, and 

 

this not unnaturally attracted a few "cow-
boys". This led to sub-standard ionisers 

 

being sold. 

 

Field intensity, and thus ion and ozone 

 

production, seems to be related to voltage, 

 

area and the proximity of earthy conductive 

 

objects. if the voltage is high enough it 

 

must exceed a point where ozone is emit-
ted directly into the atmosphere, regardless 

 

of the other factors. 

 

The earthed wire in my design is some 

 

distance from the needle tips where the 

 

field intensity is supposed to be at its 

 

highest. Over a long period of use l have 

 

never encountered any smells of ozone 

 

except, as Medion suggest, when taking a 

 

good sniff very close to the needles. 

 

I hope this will set the minds of both 

 

Medion's customers and constructors at 

 

rest. 

 

A. Flind. 

 

Vanishing 

 

Tardis 

 

Sir—As an ardent viewer of the 

 

BBC TV series Dr. Who, I am 

 

pleased to see that the in-
strumentation used by so many 

 

planets' civilisations rely on 

 

meters, lamps and switches of 

 

European manufacture. 

 

Obviously our electronic and 

 

electrical industries advertising 

 

and sales teams have achieved 

 

results "out of this world". But 

 

why haven't we heard about this 

 

from the firms themselves? 

 

Is there a straightforward 

 

answer or are my suspicions 

 

likely to be proved correct. Have 

 

the aliens been secretly stealing 

 

our best designs from inside the 

 

Tardislll Would they dare steal 

 

from a British Police Box! 

 

Mind you, rumour has it that 

 

the Tardis will "change
-
 in the 

 

underwater series. The police box 

 

is retiring because "children no 

 

longer understand what a police 

 

box is!" Viewers in other coun-
tries have lived with this problem 

 

since the first series in 1963 ... 

 

and have accepted this rare 

 

British customised police "vehi-
cle" with the blue flashing light 

 

on top warning of its imminent 

 

disappearance. 

 

How true. Very few are now 

 

visible in the UK. Although a very 

 

slim Dr. Who might be able to 

 

make use of London's Metro-
politan Police call boxes: the door 

 

does seem very small though. 

 

Doesn't Dr. Who understand 

 

that parents and grandparents 

 

remember with pride the old 

 

"Tardis" in their village or town 

 

and enjoy telling the children 

 

what they were for, or is the doc-
tor happy in the knowledge that 

 

the generation gap will widen? 

 

Derek Gooding, 

 

London. 

 

Help the Handicapped 

 

Sir—] am compiling a catalogue of 

 

programs and hardware available to help 

 

the handicapped make use of a Micro and 

 

would be very glad to hear from anyone 

 

who has developed or knows of such 

 

aids". 

 

In particular programs or devices to help 

 

the severely handicapped to communicate 

 

or to control their environment, for in-
stance, controlling domestic appliances, 

 

opening doors, turning book pages and so 

 

on. 

 

Dr. Lionel Wardle, 

 

c/o M.A.P.S. Ltd., 

 

37 University Road, 

 

Southampton, S02 1TL. 

 

Mini-Roulette 

 

Sir—I wish to draw readers' attention to 

 

my circuit for a "Mini- Roulette" published 

 

on the Circuit Exchange page in the 

 

February 1984 issue. 

 

The wire from pin 13 of IC2 (4017) 

 

should run to the cathode of D 1 not to bat-

tery negative. 

 

The wire from TR 1 collector should run 

 

to battery negative not to the cathode of 

 

D1. 

 

J. Wood, 

 

West Lothian, 

 

Scotland. 

 

The BBC assures us that there are no immediate 

 

plans to retire the "Tardis" and it will appear 

 

throughout 1984-5. Apparently the speculation was 

 

sparked off by a comment made by the programme's 

 

producer when he suggested the Dr. Who team 

 

might need to consider the relevance of the police 

 

box style in an age when few children see them.— 

Ed. 

 

"Tardis"photo courtesy of 81, ' 

 

A' 
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rthe first pan of this article we con-
sidered the main differences between 

 

the f.m. and a.m. systems. We shall now 

 

take a closer look at some of these 

 

differences. 

 

Taking the receiver first, Fig. 8 shows 

 

a typical a.m. detector circuit and Fig. 9, 

 

an f.m. discriminator; however these are 

 

only two examples of the different types 

 

used in each system. 

 

SIMPLE A.M. DETECTOR 

 

In Fig. 8 we have a simple a.m. detec-
tor circuit where TI is the last i.f. 

 

transformer (normally around 455kHz), 

 

this feeds DI (the actual diode detector) 

 

and R 1, the diode load resistor. 

 

Capacitors C 1, C2 and R2 form a low-
pass filter which removes any residual i.f., 

 

and C3 is a d.c. blocking capacitor which 

 

passes the recovered audio on to the next 

 

stage but prevents any d.c. being passed 

 

on. The diode detector D 1 acts like any 

 

half-wave rectifier and a voltage will 

 

develop across R 1. The amplitude of this 

 

voltage will depend on the amplitude of 

 

the signal feeding into D 1 from T 1. 
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As the signal increases more voltage 

 

will be produced across R 1 and this can 

 

be fed via R3 back to the earlier stages to 

 

control their gain and prevent over-
loading on strong signals. (Remember 

 

that in Part 1 we explained that the ampli-
tude modulation on the signal must be 

 

passed on without distortion and that 

 

some means of preventing stages from 

 

overload must be provided.) 

 

The audio is recovered from the signal 

 

by DI acting as a half-wave rectifier 

 

which removes one half of the modulated 

 

carrier leaving the other half with the 

 

audio signal on it. The low-pass filter 

 

removes the remaining carrier and the 

 

audio passes via C3 to the next stage. 

 

This action is shown in the waveform 

 

diagrams in Fig. 8. 

 

RATIO DETECTOR 

 

Fig. 9 shows an f.m. discriminator 

 

circuit and this type is called a "ratio 

 

detector". The phasing of the coils which 

 

make up T  are arranged so that at the 

 

centre frequency (normally 455kHz or 

 

10.7MHz) the voltage across the two 
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diodes Dl and D2 is equal and the 

 

resultant voltage at the end of L2 is zero. 

 

Now when the incoming frequency 

 

shifts due to deviation, the circuit will no 

 

longer be balanced, and because of the 

 

phase differences between L2 relative to 

 

the two halves of L3 there will be unequal 

 

voltages applied to the diodes and the dif-
ference between these two voltages will 

 

appear at the end of L2. As this voltage 

 

will be varying at an audio rate due to the 

 

modulation of the carrier it will be passed 

 

on to the next stage via C5 as the 

 

recovered audio signal. 

 

The explanation of how these detectors 

 

work has been simplified, as a full 

 

description would require considerable 

 

space and there are many technical books 

 

available for those who wish to pursue the 

 

matter in more detail. 

 

Fig. 10 shows the response of the f.m. 

 

discriminator regarding its output voltage 

 

plotted against input frequency. As the 

 

output voltage swings plus and minus in 

 

polarity depending on the deviation of the 

 

incoming signal it can be used to control 

 

an automatic frequency correction circuit 

 

0  ► + 

 

FREQUENCY SHIFT (DEVIATION) 

 

Fig. 10 (above). F.M. detector response characteristic. 

 

Fig. 8 (above left) A typical a.m. detector circuit. 

 

Fig. 9 (left). A typical f.m. discriminator (Ratio Detector). 
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AUTOMATIC GAIN CONTROL 

 

VOLTAGE FOR r.f.STAGES 

 

to maintain the receiver on tune. However 

 

with the modern crystal controlled oscil-
lators used today this feature may not be 

 

u sed. 

 

Although amplitude pulses will already 

 

have been removed by the limiter stage 

 

(to be described later) the f.m. dis-
criminator will also reject any amplitude 

 

pulses remaining on the signal, because 

 

such pulses will be presented to the diodes 

 

in equal amounts, and cancel out in the 

 

same way as a carrier at the centre fre-
quency. Many of today's transceivers use 

 

a "quadrature" detector. This is normally 

 

included into an integrated circuit which 

 

also contains the i.f. amplifiers, limiters 

 

and meter drive circuits. Such a circuit is 

 

shown in Fig. 11. 

 

THE I.F. AMPLIFIER 

 

The i.f. amplifier stage is different for 

 

the two systems because in the case of the 

 

a.m. signal we want to amplify it and pass 

 

it on with the minimum of amplitude dis-
tortion, and in the f.m. case we want to 

 

remove any amplitude variations and 

 

only pass on changes in frequency. 

 

Fig. 12 shows a typical a.m. i.f. stage 

 

and Fig. 13 one used for f.m. These are 

 

simple versions as the modern circuit 

 

would almost certainly use integrated cir-

L2 

 

OUADRATURE DETECTOR COIL 

 

Moo R AUTOMATIC 

 

C
  FREQUENCY 

 

■� 
CONTROL 

 

F�� R VOLTAGE 

 

R 

 

9116 
0 

 

CA  e9 

 

C 

 

��6 AUDIO 

 

OUTPUT 

 

Fig. 11. Typical quadrature detector circuit using the CA3089 

 

i.c. The use of integrated circuits makes for fewer overall com-
ponents and greater reliability. The i.c. contains the i.f. am-
plifiers, limiter stage, a.g.c. amplifiers, quadrature detector, 

 

muting circuits, and an audio output stage. In fact, a complete 

 

receiver except for the r.f. and mixer. 
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Fig. 12. Simple a.m. i.f. amplifier stage. 
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cuits for these. In the case of the a.m. cir-
cuit, automatic gain control is applied via 

 

R5 so that as the signal gets stronger the 

 

gain is reduced to prevent the next stage 

 

overloading. The f.m. circuit is allowed to 

 

operate at maximum gain all the time so 

 

that the next stage is fully saturated. This 

 

next stage is the "limiter" and has no 

 

counterpart in the a.m. receiver. 

 

Fig. 14 shows a simple limiter. The 

 

main difference between this and the i.f. 

 

amplifier is that the collector voltage is 

 

held down to a low level so that the out-
put is prevented from increasing once a 

 

certain level has been reached. The graph 

 

in Fig. 15 shows what happens. 

 

TO 

 

LIMITER 

 

STAGE 

 

Fig. 13. Basic i.f. amplifier circuit used on f.m. Note that each 

 

stage is designed to operate at maximum gain so that the max-
imum possible signal is applied to the limiter stage to ensure 

 

saturation (limiting). 

 

FROM FILTER 
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Fig. 14. Simple f.m. limiter stage. Resistors R2 and R3 make up 

 

a potential divider which limits the voltage on the collector of 

 

TR 1 and ensures that the output obtained "saturates". 
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Fig. 15. Showing how once a certain input level has been 

 

reached the output remains constant. 
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Fig. 16. Points F1 and F5 are the absolute limits of the selec-
tivity curve. F2 and F4 represent the point where the selectivity 

 

curve would be about —3dB down on its maximum response. 

 

These also represent the two sidebands, one above the carrier, 

 

F3, and one below. Any sidebands spaced further out than 

 

these would be attenuated by the selectivity curve until at 

 

points F1 and F5 there would not be any output at all. From this 

 

it can be seen that the higher the selectivity (narrower) the 

 

greater the loss of the higher audio frequencies. 

 

Once the maximum output has been 

 

reached any further increase in input will 

 

not cause a corresponding increase in 

 

output. Thus any interference pulses on 

 

the signal are effectively removed, it also 

 

means that all signals irrespective of their 

 

strength are passed to the discriminator 

 

at the same signal level, effectively remov-

ing any need for an r.f. gain control on an 

 

f.m. receiver. Some f.m. receivers have 

 

a.g.c. applied to their r.f. amplifier stages 

 

before the mixer, to prevent overload and 

 

cross-modulation, but that is another 

 

story and also applies to a.m. Here we are 

 

only concerned with the main differences 

 

between the two. 

 

GENERATING THE A.M. OR 

 

F.M. SIGNALS 

 

The main difference between the a.m. 

 

and f.m. transmitter is in the way the 

 

signal is produced. Looking first at the 

 

a.m. system, we find that the modulation 

 

is mixed with the carrier wave and this 

 

results in the amplitude of the carrier 

 

varying at the same rate as the modu-

lating signal. 

 

This modulation process also produces 

 

"sidebands" adjacent to the main carrier 

 

frequency. For example, if the modula-
tion signal was at IkHz and the main 

 

carrier frequency was at 1MHz then the 

 

modulation process would also produce 

 

frequencies at IMHz plus IkHz and 

 

1MHz minus IkHz, that is, three separate 

 

radio frequency signals. 

 

When speech is used to modulate the 

 

carrier the sidebands can extend to plus 

 

and minus 3kHz, a total bandwidth of 

 

6kHz. The a.m. receiver must be able to 

 

accept these in order to reproduce the 

 

original audio without distortion. In other 

 

words the receiver bandwidth (selectivity) 

 

would be a minimum of 6kHz. Fig. 16 

 

shows a typical a.m. receiver selectivity 

 

curve and the type of signal it will accept. 
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30 

 

Fig. 17. Showing how the various sidebands vary in amplitude 

 

with the modulation index. The carrier would go through zero at 

 

a number of points at higher values of modulation index. This 

 

also applies to the sidebands. 

 

With the f.m. transmitter the modu-

lating signal is used to shift either the 

 

carrier frequency or the phase; in practice 

 

the end result is the same and most so 

 

called f.m. transmitters are in fact phase 

 

modulated. This modulation process also 

 

sets up sidebands but the number of side-
bands that occur on f.m. depend on the 

 

relationship between the modulating fre-

quency and the amount of deviation used. 

 

The relationship between these two is 

 

called the "modulating index". 

 

Modulation index = 

 

Carrier frequency deviation  

 

Modulating frequency 

 

for example, if our modulation frequency 

 

is 3kHz (same as our a.m. example) and 

 

our maximum deviation is 5kHz (the 

 

maximum for the UK CB service), we get 

 

5000 = 1.666 

 

3000 

 

For the same deviation the modulation in-
dex at 300Hz would be 16.666 and so on. 

 

The deviation figure is for a frequency 

 

shift on one direction, so a 5kHz devia-
tion means plus and minus 5kHz, that is a 

 

total of 10kHz. 

 

A full technical explanation would take 

 

up far too much space but a given 

 

modulating frequency will produce a 

 

number of sidebands whose individual 

 

amplitude will depend on the modulation 

 

index for the particular system. A rough 

 

rule of thumb calculation for f.m. overall 

 

bandwidth is: 2Fd + Fmod, where Fd is 

 

the maximum deviation and Fmod is the 

 

highest modulating frequency used. 

 

In our example, of maximum deviation 

 

5kHz and 3kHz maximum modulating 

 

frequency we get, 2 x 5 + 3 = 13kHz. In 

 

other words our bandwidth is 13kHz 

 

compared with 6kHz of the a.m. system 

 

for the same modulating frequency. 

 

So clearly, the maximum deviation and 

 

modulating frequency must be restricted 

 

if a larger number of stations are to 

 

operate in a given band of frequencies 

 

(channels). Just for interest the BBC 

 

stereo system requires a bandwidth of 

 

250kHz and is known as "wide-band 

 

f.m." whereas the CB specification calls 

 

for a maximum bandwidth of 13kHz and 

 

is known as "narrow-band f.m." 

 

SHIFT OUTSIDE PASSBAND 

 

From the above it can be seen that if 

 

the f.m. transmitter is over-deviated or if 

 

higher than permitted audio frequencies 

 

are used, the signal can shift completely 

 

outside the receiver passband, with 

 

resulting distortion or even loss of signal. 

 

Fig. 17 shows how the amplitudes of 

 

the carrier and sidebands vary with the 

 

modulation index. The chart is for a 

 

single tone modulation. These sidebands 

 

will occur on each side of the carrier. For 

 

example, if our modulating frequency is 

 

2kHz and our carrier frequency is 

 

28MHz the first sideband pair will be at 

 

28.002MHz and 27.998MHz, the second 

 

pair at 28.004MHz and 27.996MHz, 

 

the third pair at 28.006MHz and 

 

27.994MHz, and so on. The amplitude of 

 

these sidebands will depend on the 

 

modulation index, not the amount of fre-

quency deviation present. 

 

Note also that in Fig. 17 the carrier 

 

strength varies with the modulation index, 

 

compared to a.m. where the carrier am-

plitude is constant and only the sideband 

 

amplitudes vary. In the f.m. system the 

 

energy that appears in the sidebands 

 

comes from the carrier, the total power is 

 

the same regardless of the modulation 

 

index (on a.m. the total power varies with 

 

the modulation). 

 

Since the amplitude is constant with an 

 

f.m. signal any amplification can be 

 

carried out with class "C" biased stages 

 

for maximum efficiency (or as mentioned 

 

earlier a receiver can use amplitude 

 

limiter stages). ❑ 
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BOOK 

 

REVIEWS 

 

MACHINE CODE FOR BEGINNERS 

 

Author 

 

Price 

 

Size 

 

Publisher 

 

ISBN 

 

L. Watts & M. Wharton 

 

£ 1.99 limp 

 

240 x 168mm. 48 pages 

 

Usborne 

 

0-86020-735-8 

 

ONE of the most difficult areas of computing is machine code 

 

programming, not only is it more difficult to write, but it is 

 

less easy to understand than a program in BASIC. 

 

Machine Code For Beginners is a book designed to introduce 

 

fun into learning machine code and with the aid of easy text and 

 

cartoon drawings it manages to succeed. The book has 48 pages 

 

and starts with a basic description of machine code and its ad-

vantages and disadvantages. Although the contents of this book 

 

are aimed at a fairly low level of computing knowledge, the sub-

ject matter becomes progressively more difficult as you delve 

 

further. 

 

A particularly useful section are the Decimal/Hex conversion 

 

charts, because in machine code programs, numbers and ad-

dresses are always written in hexadecimal. Plenty of conversion 

 

examples are given, so no difficulties should be encountered. 

 

Mnemonics are short words which represent an instruction to 

 

the computer and are much easier to understand than hex. A 

 

program in mnemonics is called an assembly language program 

 

and is fully explained and example programs are provided. 

 

On the whole the book provides a reasonable introduction to 

 

machine code programming and does not try to baffle the 

 

reader. 

 

ROBOTICS 

 

Author 

 

Price 

 

Size 

 

Publisher 

 

ISBN 

 

T. Potter & 1. Guild 

 

£1.99 limp 

 

240 x 168mm. 48 pages 

 

Usborne 

 

0-86020-724-2 

 

R.A.H. 

 

RoBOTICS is classed as a complete science all on its own, 

 

although computing does play an important part in the con-
trol of the robot. There are many robots in existence today 

 

which are mainly used for industrial processes and doing jobs 

 

that would be impossible for people to do. 

 

The text gives the reader a sufficient insight into the uses of 

 

robots and the basic technical format that is required to operate 

 

one. The book also provides constructional details for a 

 

computer-controller micro-robot with step by step instructions 

 

on how to make an electronic interface circuit to connect the 

 

robot to a computer. 

 

In the Usborne tradition the book is full of colour illustrations 

 

which enhance the overall appearance of the pages and help sup-
port the text. There are 48 pages contained within and the text 

 

touches briefly on the most important areas of robotics. Cyber-
netics, the science of control and communication in both 

 

machines and living organisms is also briefly explained, which is 

 

just as well, because this is a highly specialised area. R.A.1+. 
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ScMAfe 

 

Chris Lare 

 

Mosi designs for alarm units are very 

 

flexible and quite expensive. The 

 

unit described here is a simple loop alarm 

 

which was originally designed to be con-
nected to a wire loop of the sort used in 

 

shops to protect small and easily stolen 

 

articles such as radios. The design does, 

 

however, have many applications since 

 

the principle is that the alarm sounds for 

 

a preset length of time once the loop is 

 

broken. It would be possible to connect 

 

the loop to a magnetic reed switch or 

 

even foil strips as often used on large 

 

windows. 

 

The circuit is designed around autos 

 

logic components and consumes less than 

 

IOµA in its standby condition and so it is 

 

well suited to being battery powered. 

 

Naturally, the supply current rises 

 

dramatically once the alarm sounds. The 

 

alarm tone itself is pulsed at half second 

 

intervals which not only makes it much 

 

more noticeable but cuts down battery 

 

consumption by some 50 per cent. 

 

OSCILLATIONS 

 

It has already been mentioned that the 

 

circuit is designed around cMos logic i.c.s 

 

to minimise power consumption. It is im-
portant to note that this type of logic will 

 

not work reliably when fed with slow 

 

moving analogue signals, and therefore 

 

the levels supplied to each gate at any 

 

time should be close to the supply 

 

voltage. 

 

Other voltages, particularly those 

 

around the half supply area, are likely to 

 

cause the gate to oscillate at a high fre-
quency which will cause the i.e. to 

 

overheat and eventually destroy itself, not 

 

to mention the apparent spurious action 

 

of the circuit involved. It may be of in-
terest to note that TTY logic is much more 

 

sensitive to this type of abuse than cntos 

 

parts, and half supply input voltages will 

 

almost certainly quickly destroy the gate; 

 

although for a different reason. 

 

Consider a typical cmos gate as shown 

 

in Fig. 1. This is an inverting gate so that 

 

when the input voltage is close to 0 volts 

 

the output is high. As the input voltage is 

 

increased the output will eventually go 

 

low, but at some time in between the gate 

 

may become unstable and several sam-

pies measured oscillated at 2MHz as well 

 

as consuming large amounts of current. 

 

This oscillation becomes worse with in-
creasing input series resistance but may 

 

be reduced by the addition of a 100pF 

 

capacitor between the gate input and 0 

 

volts which effectively reduces the source 

 

impedance presented to the gate. 

 

SCHMITT TRIGGERS 

 

The most popular way to clean up a 

 

slow moving edge such as this is to em-
ploy a Schmitt Trigger which operates by 

 

applying feedback across the logic gates. 

 

Some logic gates are actually manufac-
tured for this purpose including the cMos 

 

4093 (quad 2-input NANO. These require 

 

no further treatment of the input signals 

 

but do tend to be much more expensive 

 

than the equivalent standard gate. Fig. 2 

 

illustrates a Schmitt Trigger designed 

 

around standard cMos gates and serves 

 

as a suitable example to explain the 

 

Schmitt action. 

 

With 0 volts applied to the 330kQ 

 

input resistor (Vin) the output of the first 

 

gate will be high and naturally the output 

 

of the second gate will be low. This means 

 

that until the output from the second gate 

 

starts to go high the IMO resistor will act 

 

as a potential divider to any input voltage 

 

applied, such that the input gate voltage 

 

(Vg8fe) will be only about two-thirds Vin. 

 

Obviously therefore, an input voltage of 

 

some 3 volts will be required before the 

 

gate starts to change its output state. 

 

Immediately this happens however, the 

 

output of the second gate will rise and the 

 

1MQ resistor will no longer act as a 

 

potential divider to ground, but to the 

 

+ve supply since the gate output will pull 

 

it high. Immediately therefore the starting 

 

voltage on the gate of some 2 volts 

 

becomes 4 volts without any increase in 

 

Vin. 

 

This action is very fast and so the final 

 

output is a good edge. Once the gate has 

 

changed state the I MKI will tend to 

 

source current holding Vgate slightly high 

 

and so the input voltage has to be reduced 

 

considerably to return the system to its 

 

original state. This is the most important 

 

feature of a Schmitt Trigger: The input 

 

voltage at which switching occurs is dif-
ferent depending on whether the input 

 

voltage is rising or falling. This action is 

 

called hysterisis and is denoted by a sym-
bol which combines the graphs of rising 

 

input and falling output into a box with 

 

two tag ends. Hysterisis was originally 

 

noticed in magnetic circuits when iron 

 

cores tended to retain some magnetisa-
tion. 

 

CIRCUIT DESCRIPTION 

 

The full circuit diagram of the alarm is 

 

shown in Fig. 3. In normal non-active 

 

conditions the "loop" pins will be joined 
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Fig. 2. Gate arrange-
ment and output 

 

waveforms for a 

 

Schmitt Trigger 

 

circuit. 
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INVERTING 

 

SCHMITT SYMBOL 

 

together which means that the inputs to 

 

gate IC 1 a are held high by R 1. 

 

When the loop is broken R2 pulls these 

 

inputs low, but it must be a fairly high 

 

value resistor to minimise current (low 

 

when the loop is joined. R3 is present to 

 

protect the gate inputs from static and 

 

mains pick-up when the loop is open. 

 

As soon as the loop is broken the gate 

 

output goes high which rapidly charges 

 

up C I by means of R4 and D I. The 

 

LOOP 

 

• 

 

V,n 

 

Fig. 1. Output wave-
form of a cMos gate 

 

with a variable input. 
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Vo 

 

voltage across CI then triggers the 

 

Schmitt Trigger formed by the two gates 

 

of IC l b and IC Ic. When the loop is 

 

joined again pin 3 of IC I will go low 

 

which will discharge C 1 through R5, R4 

 

having no effect because of the series 

 

diode. 

 

The relative high value of R5 ensures 

 

that C 1 takes a long time to discharge 

 

sufficiently to alter the output state of the 

 

Schmitt Trigger and so allows the alarm 

 

Fig. 3. Circuit diagram of the Loop Alarm. 

 

to go on ringing some time after the loop 

 

has been rejoined. 

 

It must be noted that R5 is not solely 

 

responsible for this reset delay and that in 

 

its high state the Schmitt Trigger sources 

 

some current through R6 and R7 helping 

 

to increase the reset time. 

 

Obviously some form of manual reset 

 

is required since the alarm is not required 

 

once someone has been alerted and total 

 

reset is obtained by simply removing the 

 

power for a brief period. This allows C 1 

 

to discharge via D2 and hence resets the 

 

circuit. 

 

OSCILLATORS 

 

The output from the Schmitt is used to 

 

gate two oscillators, also built around 

 

standard cmos pans. The first formed by 

 

ICld and IC2b uses a 220pF capacitor 

 

and operates at about 700Hz, whilst the 

 

second formed by IC2a and IC2d 

 

operates at I.3Hz. Only when the output 

 

of the slow oscillator is high will the tone 

 

be allowed on the output by virtue of gate 

 

1C2c. S1 serves as a test switch and may 

 

be omitted if desired, the main advantage 

 

of this is the alarm only sounds when the 

 

switch is pressed. R8 protects gate ICIc 

 

when the switch is pressed. 

 

The tone output on pin 10 of IC2 is 

 

buffered by two transistors arranged such 

 

that when the alarm is inactive pin 10 is 

 

high and no current is consumed. In this 

 

state TR 1 will be off (since it is pnp) and 

 

so no current will be available to switch 

 

TR2 on. When pin 10 does fall TR I turns 

 

on and sources current to TR2 which 

 

drives the speaker at some 700Hz in 0.6 

 

second bursts. Diode D3 blocks any back 

 

e.m.f. from the speaker which might 

 

damage other parts of the circuit. A 22-
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ohm resistor was inserted in series with 

 

the prototype speaker to limit the volume 

 

slightly since the shop display was always 

 

staffed but this may be linked instead if 

 

required. 

 

The complete circuit was decoupled 

 

with a 10µF electrolytic capacitor. 

 

CONSTRUCTION 

 

PRINTED CIRCUIT BOARD 

 

The prototype unit was assembled on a 

 

p.c.b. which gives a much neater and 

 

more reliable result than circuits built on 

 

stripboard. Fig. 4 shows the design of the 

 

p.c.b. and the component layout is shown 

 

in Fig. 5. The components should be 

 

placed into the board in a logical way, 

 

i.e., the smallest first, although the 4011s 

 

should be left until last. The i.c.s used in 

 

the prototype were directly soldered in 

 

but sockets may be used if preferred. Pay 

 

COMPONENTS 

 

Resistors 

 

R 1,4 1W (2 off) 

 

R2,3,7,9, 1 Mil (7 off) 

 

10,1 1, See 

 

12 

 

R5 550ki2 

 

R6 330kQ 

 

R8,13 1 O (2 off) 

 

R14 33ki2 

 

R15 33002 

 

R16 2202 ,W carbon 

 

All resistors -4
'W  carbon except 

 

where otherwise stated 

 

page 313 

 

Capacitors 

 

C1 22µF 10V tantalum 

 

C2 220pF polystyrene 

 

C3 100n polyester C280 

 

C4 10µF 16V electrolytic 

 

Semiconductor 

 

D1 

 

D2,3 

 

TR1 

 

TR2 

 

IC1,2 

 

1N4148 

 

1 N4001 (2 off) 

 

BC214L 

 

BD175 

 

401 1 B quad 2-input 

 

NAND gate (2 off) 

 

Miscellaneous 

 

Printed circuit board: single-sided, 

 

size 105 x 42mm; EE PCB Ser-
vice, Order code 8405-01; ter-
minal pins (8 off); plastic case 190 

 

x 60 x 1 10mm; S1 press-to-
make switch; S2 keyswitch; bat-
tery PP9; battery clips for PP9; 

 

8-ohm speaker 85mm square; 

 

polystyrene foam; aluminium 

 

sheet; loop plugs and sockets (if 

 

required); connecting wire; 6BA 

 

bolts 25mm (4 off); 6BA nuts (12 

 

off); grommet. 

 

Approx. cost 
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Fig. 4. P.c.b. design. 
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particular attention to the orientation of 

 

the BD 175 transistor which is not always 

 

obvious; the side of the transistor with the 

 

metal plate should face the rest of the 

 

circuit board (see Fig. 2). 

 

It is best to bench test the circuit board 

 

before final assembly. 

 

CASE ASSEMBLY 

 

The prototype was housed in a black 

 

plastic box 190 x 60 x 110mm. The cir-
cuit board is exactly the right size to slip 

 

into the slots provided in this type of box. 

 

It is suggested that the speaker be moun-
ted first into the lid of the box to ensure 

 

that suitable clearance is left for all the 

 

other major components. Fig. 5 shows 

 

the general assembly and the method of 

 

mounting the speaker. 

 

A 50mm hole should be cut in the mid-
dle of one end of the box lid, and the 

 

speaker mounting hole positions marked 

 

and drilled. The hole may be covered with 

 

an aluminium plate cut slightly larger 

 

than the hole with four corner holes 

 

corresponding to the speaker mounting 

 

holes. This plate was painted matt black 

 

for the prototypes. Assemble the speaker 

 

as shown in Fig. 5. Note that three nuts 

 

are used on each bolt, one to space off the 

 

metal plate, one to space the speaker and 

 

one to hold the speaker in place. Ad-
ditional washers may be required if the 

 

speaker has unusual mounting holes or 

 

none at all, in which case the rim must be 

 

clamped. 

 

Position the circuit board at one end 

 

and then choose the positions for the 

 

other components. Note that if a 

 

keyswitch is used care must be taken 

 

before assembly to ensure that it does not 

 

foul the speaker. Wire up the unit as 

 

shown in Fig. 6. Cut a piece of aluminium 

 

105 x 35mm to act as a battery retainer 

 

and place it and the battery in the box. 

 

Two pieces of polystyrene foam were 

 

glued in place to hold the battery 

 

secure. 

 

Since the prototypes were used as 

 

security loops the loop consisted of 

 

lengths of black 24/0.2in wire each 

 

terminated in a 3.5mm jack plug and 

 

socket. Two lengths were connected to 

 

the box itself, again one end terminated 

 

with a plug, the other with a socket. 

 

TESTING 

 

Connect the complete unit with the 

 

loop closed to a battery and speaker. 

 

Testing may be accomplisheu by simply 

 

opening the loop when the alarm should 

 

sound. If it does, reconnect the loop and 

 

check that the alarm keeps on for 30-40 

 

seconds. Finally break the loop quickly 

 

and remake it which should again sound 

 

the alarm but only for the 30-40 seconds. 

 

Photograph showing prototype p.c.b. 

 

If these checks are correct measure the 

 

current consumption of the board. Firstly 

 

connect an ammeter in series with the 

 

supply line set to the highest range, switch 

 

on and wait for a minute. This is to allow 

 

the circuit to settle. Progressively increase 

 

the range until the current can be 

 

measured; this should be less than 20µA. 

 

If it is much greater than this ensure that 

 

all the ctaos pins that should be connec-
ted together actually are, and that the 

 

transistors are fully off. 

 

If the unit does not fully work check 

 

each stage in turn, starting at the output 

 

of IC 1 pin 3, through the voltage on C 1, 

 

the Schmitt operation, and finally the 

 

oscillator and output stages. 

 

IN USE 

 

The prototype units were connected to 

 

a 10-metre loop split into eight sections 

 

and two one-metre lengths attached direc-
tly to the alarm unit itself. This loop was 

 

then threaded through the handles of the 

 

goods to be protected. Other uses where 

 

the loop is connected to window foil or 

 

even pressure pads under a carpet are not 

 

hard to imagine. 

 

Again in a shop situation it would be 

 

far nicer to have a pressure mat in front 

 

of the counter instead of a bell push 

 

marked "press for attention". In this sort 

 

of application it would be better to 

 

replace the keyswitch with a simple press-
to-break switch since it does not really 

 

matter who resets it. ❑ 

 

Everyday Electronics, May 1984 341 

 



NEW - mur 

 

npk 
'\ 

) � (CPF1 
(
n� 

 

NEW • NEW •New • NEW 

 

IN THE PICTURE 

 

THE Bradford-based manufac-
turer of colour computer 

 

monitors, Microvitec, has just 

 

announced that it is making 

 

available its Cub range of 14in 

 

and 20in monitors to home users. 

 

The Cubs are already familiar 

 

to schools as they are the only 

 

colour monitor to be approved 

 

under the Government's "Micros 

 

in Schools" programme and over 

 

20,000 primary and secondary 

 

schools, not to mention colleges 

 

of further education, are claimed 

 

to be users. 

 

They claim that the monitors 

 

are better than conventional 

 

television sets in two ways. First 

 

of all, the screens have up to four 

 

times as many "dots" as ordinary 

 

colour television tubes and so can 

 

reproduce much finer detail. 

 

Secondly, because they are 

 

"RGB" monitors, the Cubs can 

 

accept signals straight from the 

 

computer without the necessity 

 

for those signals to be encoded on 

 

a carrier by the computer and 

 

then decoded by the conventional 

 

TV circuitry. 

 

Because the coding and 

 

decoding have been eliminated, 

 

the clarity of the picture or dis-
play is claimed to be much shar-
per. The greater resolution 

 

offered by the Cub range is seen 

 

by Microvitec as an important 

 

feature, particularly as a text 

 

width of 80 characters is becom 

 

ing an industry standard for the 

 

microcomputer. 

 

Microvitec Ltd., 

 

Dept EE, Futures Way, 

 

Bolling Road, Bradford, 

 

West Yorkshire BD4 7TU. 

 

ACT ONE 

 

ACOMPLETE analogue training 

 

instrument containing all 

 

the functions required for study-
ing and experimenting with active 

 

filters, operational amplifiers and 

 

other analogue circuitry is being 

 

marketed by E & L Instruments. 

 

Called the ACT-1 it contains 

 

four regulated, short-circuit 

 

proof, d.c. power supplies. Two 

 

are fixed at ± 12V d.c., the third is 

 

variable from 0 to +7.5V d.c. and 

 

the fourth is variable from 0 to 

 

—7.5V d.c. 

 

Integral to the front panel is a 

 

function generator circuit 

 

providing waveform outputs for 

 

amplifier experiments. It has out-
puts of sine, triangle, square and 
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TTL as well as a.m. and f.m. 

 

modulation control lines. 

 

The front panel also contains a 

 

number of uncommitted devices, 

 

including a 10kf2 slide poten-
tiometer, I00kQ slide poten-
tiometer, two slide switches, two 

 

BNC connectors and one uncom-
mitted solderless breadboard. 

 

To support the -trainer" a 

 

series of manuals are being 

 

produced. 

 

For more details of price and 

 

addresses of local stockists con-
tact: 

 

E & L Instruments Ltd., 

 

Dept EE, Whitegate Industrial 

 

Estate, Whitegate Road, 

 

Wrexham, Clwyd LLI3 8UG. 

 

OSCILLOSCOPE 

 

AMPLIFIER ADD-ON 

 

Tm µAmplifier from Otter 

 

Electronics allows signals as 

 

minute as 100pV from d.c. to 

 

2MHz to be viewed and 

 

measured on most oscilloscopes. 

 

The amplifier offers sensitivities 

 

from 100µV/division to 

 

50mV/division with a.c. or d.c. 

 

input coupling, and maintains a 

 

constant output of 100mV/divi-
sion. 

 

To make full use of the high 

 

sensitivity a differential input is 

 

provided so that common mode 

 

signals can be minimised. Also to 

 

improve the display, a bandwidth 

 

limiting switch is provided to 

 

reduce the upper frequency limit 

 

to 20kHz or lkHz. 

 

This amplifier will find many 

 

uses in audio and video work 

 

enabling monitoring of signals 

 

direct from playback heads and 

 

measuring ripple. Even 

 

physiological signals come within 

 

the amplifier's wide performance. 

 

The amplifier is powered from 

 

PP3 batteries and further details 

 

and addresses are obtainable 

 

from: 

 

Otter Electronics Ltd., 

 

Dept EE, Otter House, 

 

West Underwood, 

 

Olney, Bucks MK46 Ms. 
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Printed circuit boards for certain EE con-
structional projects are now available from 

 

the EE PCB Service, see list. These are 

 

fabricated in glass-fibre, and are fully drilled 

 

and roller tinned. All prices include VAT and 

 

postage and packing. Remittances should 

 

be sent to: EE PCB Service, Everyday Elec-
tronics Editorial Offices, Westover House, 

 

West Quay Road, Poole, Dorset BH15 1JG. 

 

Cheques should be crossed and made 

 

payable to IPC Magazines Ltd. 

 

We regret that the ordering codes for the 

 

August projects have been incorrectly 

 

quoted in the Sept-Oct issues. Correct 

 

codes are given here. 

 

Please note that when ordering it is im-
portant to give project title as well as order 

 

code. Please print name and address in 

 

Block Caps. 

 

Readers ordering both p.c.b.s and soft-
ware cassettes may send a single cheque/ 

 

PO for the combined amounts listed. 

 

'Set of four boards. 

 

- Calibrated with C1, VR1 and IC3 fitted. 

 

M./.T.-Microcomputer Interfacing 

 

Techniques, 12-Part Series. 

 

Readers are advised to check with 

 

prices appearing in current issue before 

 

ordering. 
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CIRCUIT BOARD 

 

PROJECT TITLE 

 

Order Code 

 

Cost 

 

Eprom Programmer, TRS-80 (June 83) 

 

8306-01 

 

£9.31 

 

Eprom Programmer, Genie (June 83) 

 

8306-02 

 

£9.31 

 

Eprom Programmer, TRS-80 & Genie (June 83) 

 

8306-03 

 

£1.98 

 

User Port Input/Output M.I.T. Part 1 (July 83) 

 

8307-01 

 

£4.82 

 

User Port Control M.I.T. Part 1 (July 83) 

 

8307-02 

 

£5.17 

 

Storage'Scope Interface, BBC Micro (Aug 83) 

 

8308-01 

 

£3.20 

 

Car Intruder Alarm (Aug 83) 

 

8308-02 

 

£5.15 

 

High Power Interface M.I.T. Part 2 (Aug 83) 

 

8308-03 

 

£5.08 

 

Pedestrian Crossing Simulation M.I.T. Part 2 (Aug 83) 

 

8308-04 

 

f3.56 

 

Electronic Die (Aug 83) 

 

8308-05 

 

f4.56 

 

High Speed A-to-D Converter M.I.T. Part 3 (Sept 83) 

 

8309-01 

 

£4.53 

 

Signal Conditioning Amplifier M.I.T. Part 3 (Sept 83) 

 

8309-02 

 

£4.48 

 

Stylus Organ (Sept 83) 

 

8309-03 

 

£6.84 

 

Distress Beacon (Sept 83) 

 

•8309-04 

 

£5.36 

 

Distress Beacon Pocket Version (Sept 83) 

 

8309-05 

 

£3.98 

 

D-to-A Converter M.I.T. Part 4 (Oct 83) 

 

8310-01 

 

£5.77 

 

High Power DAC Driver M.I.T. Part 4 (Oct 83) 

 

8310-02 

 

£5.13 

 

Electronic Pendulum (Oct 83) 

 

8310-03 

 

£5.43 

 

TTL/Power Interface for Stepper Motor M.I.T. Part 5 (Nov 83) 

 

8311-01 

 

£5.46 

 

Stepper Motor Manual Controller M.I.T. Part 5 (Nov 83) 

 

8311-02 

 

£5.70 

 

Digital Gauss Meter (Nov 83) 

 

8311-03 

 

£4.45 

 

Speech Synthesiser for BBC Micro (Nov 83) 

 

8311-04 

 

£3.93 

 

Car On/Off Touch Switch (Nov 83) 

 

8311-05 

 

£3.1 1 

 

4-Channel High Speed ADC (Analogue) M.I.T. Part 6 (Dec 83) 

 

8312-01 

 

£5.72 

 

4-Channel High Speed ADC (Digital) M.I.T. Part 6 (Dec 83) 

 

8312-02 

 

£5.29 

 

TRS-80 Twin Cassette Interface (Dec 83) 

 

8312-03/09 

 

£7.43 

 

Environmental Data Recorder (Dec 83) 

 

8312-04 

 

£7.24 

 

Touch Operated Die (Dot matrix) (Dec 83) 

 

8312-05/06 

 

£4.34 

 

Touch Operated Die (7-segment) (Dec 83) 

 

8312-05/07 

 

E4.34 

 

Continuity Tester (Dec 83) 

 

8312-08 

 

£3.41 

 

Central Heating Pump Delay (Jan 84) 

 

8401-01 

 

£3.33 

 

Biological Amplifier M.I.T. Part 7 (Jan 84) 

 

8401-02 

 

£6.27 

 

Temp. Measurement & Control System for ZX Computers (Jan 84) 

 

Analogue Thermometer Unit 

 

8401-03 

 

£2.35 

 

Analogue-to-Digital Unit 

 

8401-04 

 

£2.56 

 

Games Scoreboard (Jan 84) 

 

8401-06/07 

 

£9.60 

 

Eprom Programmer/ROM Card for ZX81 (Feb 84) 

 

••8402-01 

 

£7.84 

 

Oric Port Board M.I.T. Part 8 (Feb 84) 

 

8402-02 

 

£9.56 

 

Negative Ion Generator (Feb 84) 

 

'8402-03 

 

£8.95 

 

Temp. Measurement & Control System for ZX Computers (Feb 84) 

 

Relay Driver Unit 

 

8402-04 

 

E3.52 

 

Latched Output Port M.I.T. Part 9 (Mar 84) 

 

8403-01 

 

f 5.30 

 

Buffered Input Port M.I.T. Part 9 (Mar 84) 

 

8403-02 

 

£4.80 

 

VIC-20 Extension Port Connector M.I.T. Part 9 (Mar 84) 

 

8403-03 

 

f4.42 

 

Commodore 64 Extension Port Connector M.I.T. Part 9 (Mar 84) 

 

8403-04 

 

£4.71 

 

Digital Multimeter Add-On for BBC Micro (Mar 84) 

 

8403-05 

 

f4.63 

 

Multipurpose Interface for Computers 

 

8404-01 

 

£5.72 

 

Data Acquisition "Input" M.I.T. Part 10 (Apr 84) 

 

8404-02 

 

f5.20 

 

Data Acquisition "Output" M.I.T. Part 10 1Apr 84) 

 

8404-03 

 

E5.20 

 

Data Acquisition '"PSU" M.I.T. Part 10 (Apr 84) 

 

8404-04 

 

£3.09 

 

Timer Module (Apr 84) 

 

8404-05 

 

£3.58 

 

A.F. Sweep Generator (Apr 84) 

 

8404-06 

 

E3.55 

 

Quasi Stereo Adaptor (Apr 84) 

 

8404-07 

 

£3.56 

 

Simple Loop Burglar Alarm (May 84) 

 

8405-01 

 

f2.92 

 

Computer Controlled Buggy M.I.T. Part 11 (May 84) 

 

Interface/Motor Drive 

 

8405-02 

 

f4.75 

 

Collision Sensing 

 

8405-03 

 

£3.04 

 

Power Supply 

 

8405-04 

 

£4.53 
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FOR 

 

BEGINNERS 

 

Locic gates are used in many electronic 

 

applications to perform a variety of 

 

specific functions. The idea of logic is to 

 

have only two distinct states known as 

 

high or low, on or off, or simply 1 or 0. In 

 

electronic circuits these states are deter-
mined by voltage levels present at the in-

put or output of the gates. Each gate has 

 

two or more inputs, and one output 

 

whose logical state can be manipulated 

 

by its input condition. 

 

There are several "Logic Families" 

 

available, the most common being 

 

Transistor-Transistor Logic (Try) and 

 

Complementary Metal-Oxide Semicon-
ductor (cntos). Their characteristics are 

 

quite different but the same logic rules 

 

apply to both. These gates are usually 

 

contained in dual-in-line (d.i.l.) i.c. 

 

packages, a typical example being a quad 

 

2-input NAND gate (T
-rL-7400), which has 

 

14 pins. 

 

LOGIC SYMBOLS 

 

The logic symbols used in circuit 

 

diagrams are shown in Figs. I to 4, and 

 

input/output functions are shown in the 

 

truth tables. A 0 and I represent low and 

 

high voltage levels, respectively. 

 

Inputs 

 

A 

 

0 

 

0 

 

1 

 

1 

 

AND 

 

Output 

 

C 

 

0 

 

0 

 

0 

 

1 

 

B 

 

0 

 

1 

 

0 

 

1 

 

NAND 

 

Inputs 

 

Output 

 

A 

 

B 

 

C 

 

0 

 

0 

 

1 

 

1 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

1 

 

0 

 

Fig. t 

 

AND EX-OR 

 

NAND EX-NOR 

 

OR BUFFER 

 

NOR INVERTER 

 

Fig. 2 

 

31NPUTS 

ED- 

OUTPUT 

 

3 INPUT AND 

 

PI 

 

EE16 

T he three basic logic functions can be 

 

explained as follows: 

 

The AND function will always give a 

 

low output unless all its inputs are high, 

 

for example, any 0 in will give a 0 out. 

 

The OR gate will give a low output 

 

unless any of its inputs are high, for ex-

ample, any I in will give a 1 out. 

 

The EX-OR gate will give a high output 

 

if only one input is high (not both). 

 

Each of the above gates is available 

 

with inverted outputs, thus giving: NAND. 

 

NOR and EX-NOR functions. An inverted 

 

logic level is one that is changed from a 

 

high to low, or low to high. For example, 

 

any I into a NOR gate will give a 0 out. 

 

Logic gates are available with up to eight 

 

inputs with exception of the EX-OR and 

 

Ex-NOR which can have only two inputs. 

 

 TRUTH TABLES  

 

OR 

 

Inputs 

 

Output 

 

A 

 

B 

 

C 

 

0 

 

0 

 

1 

 

1 

 

0 

 

1 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

NOR 

 

Inputs 

 

A 

 

0 0 

 

0 1 

 

1 0 

 

1 1 

 

Output 

 

C 

 

1 

 

0 

 

0 

 

0 

 

B 

 

Fig. 3 

 

8 INPUTS 

 

8 INPUT NAND 

 

8 INPUTS 

 

OUTPUT 

 

OUTPUT 

 

Other gates which are commonly used 

 

are the Buffer, Inverter and "Schmitt" 

 

triggered gates. Buffers and Inverters are 

 

single input devices used to buffer 

 

previous outputs. The buffer will give the 

 

same logic level at its output, as applied 

 

to its input, whereas the inverter will give 

 

the inverse. "Schmitt" triggered devices 

 

are fast switching inverting gates used in 

 

high speed circuits. 

 

1 here are limitations to the use of these 

 

chips which vary from one type of i.c. to 

 

another. However, they are all clearly 

 

defined in manufacturers' data sheets. 

 

Examples of limits are supply voltages, 

 

load currents and fan-out capability. Fan-
out capability, being the number of gates 

 

which can be connected to any one out-

put. 

 

EX-OR 

 

Inputs 

 

Output 

 

A B 

 

C 

 

0 

 

0 

 

1 

 

1 

 

0 

 

1 

 

0 

 

1 

 

0 

 

1 

 

1 

 

0 

 

EX-NOR 

 

A 

 

Inputs Output 

 

B 

 

C 

 

0 0 1 

 

0 1 0 

 

1 0 0 

 

1 1 1 
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CIRCUIT 

 

EXCHANGE 

 

This is the spot where readers pass on to fellow enthusiasts useful 

 

and interesting circuits they have themselves devised. Payment is 

 

made for all circuits published in this feature. Contributions should 

 

be accompanied 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. 

 

LEVEL CROSSING LIGHTS FLASHER 

 

C1 

 

T
 7yF 
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�
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D1 

 

TIL209 

 

k RED 

 

R3 

 

+� R6 

 

D2 

 

TIL209 

 

RED 

 

R4 

 

lkn 

 

lkn 

 

a 

 

k 

 

0le
 

 

D3 

 

TIL212 

 

YELLOW 

 

THIS circuit is used to simulate level 

 

crossing lights on a model railway. R8 

 

and C3 trigger IC2 as soon as Sl is 

 

closed. The yellow I.e.d., D3, lights for 

 

about five seconds, after which the output 

 

of IC2 goes low. The yellow I.e.( goes 

 

out and TR l is biased into conduction 

 

which starts the red I.e.d.s flashing. 

 

The circuit operates from a 9V battery, 

 

but if the railway power controller has a 

 

separate fixed voltage d.c. output, then 

 

this can be used, although the smoothing 

 

and regulator circuit shown above may 

 

be required. On an "00" scale layout, 

 

3mm diameter I.e.d.s should be used. 

 

R. Ormston, 

 

Hythe, 

 

Hants. 
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DIGITAL GAME 

 

THE circuit presented here is a game 

 

which uses two I.e.d.s and a large 7-

segment display for playing and one of its 

 

features is touch operation. To start the 

 

game, the player must touch the two 

 

touch plates. As soon as these are bridged 

 

C 1 and C 2 will be charged up via D I and 

 

D2. The time constant for these networks 

 

will be determined by C 1, R2 and C2, R3 

 

respectively, and will change the logical 

 

states of two NAND gates from high to low 

 

(I to 0). TRI and TR2 will switch on for 

 

a predetermined time, and thus supply 

 

current to the rest of the circuit. Since 

 

C 1 is smaller than C2, TR I will switch 

 

off, first causing the oscillator to switch 

 

off before the display. The frequency of 

 

the oscillator may be adjusted by V  1. 

 

After a certain time, the display will 

 

turn off and the power consumption of 

 

the whole circuit will be around l µA or 

 

less (aecause of cMos i.c.$). Because of 

 

the low current drain an on/off switch is 

 

not needed. For D3 and D4 a Tri-colour 

 

I.e.d. could be used but this device will 

 

increase the price of the unit. 

 

Hamid Reza Tajzadeh, 

 

Tehran, 

 

Iran. 
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+ev 

 

VRI VR2 

 

IMD IMD 

 

ICI = A001 

 

RI e'R2 

 

68012 !68012 

 

a 

 

IC1a 

 

CI 
+ 

 

C2 

 

 +0V  

 

4 7p 

 

5 

 

IC1b 

 

6 

 

ELECTRONIC SIREN 

 

THE heart of the electronic siren is a 

 

quad two-input NOR gate MC717 

 

integrated circuit or equivalent. The four 

 

gates are used in pairs to make two 

 

oscillators. One oscillator varies the 

 

frequency of the other. 

 

After completing the circuit, setting all 

 

pots to mid position should yield a sound 

 

much like that of an air-raid siren. 

 

Hamid Reza Nameri. Tehran. Iran. 

 

ELECTRONIC CANARY 

 

THE Electronic Canary was designed 

 

for play sound effects. The circuit is 

 

quite simple and is based around an NE 

 

556 timer i.c. Pin 3 is connected to the 

 

emitter of TR 1 which follows the voltage 

 

on CI to produce a "ramp" waveform. 

 

That is the charge/discharge curve of C 1. 

 

Thus a roughly triangular wave is fed to 

 

the audio oscillator causing it to glide 

 

between tones. 

 

Shaun Gander, Lewes, Sussex. 
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COUNTER 

 

TELLIGENCE 

 

IN 

 

Ubiquitous Electronics 

 

A cartoon in the "Nationals" the other 

 

day, depicted a little boy being asked by the 

 

King what he wanted to be, and he 

 

answered, "A jeweller and an electrical 

 

engineer". "Why both?" asked the King. 

 

"So I can repair watches". 

 

I think I might have used the word, 

 

"Electronic" instead of "Electrical" but 

 

what impressed me was, that the cartoonist 

 

was stating a truth that goes far beyond 

 

watches. If the boy in question wanted to 

 

be any number of things, Automobile 

 

Engineer, Washing Machine Mechanic, 

 

Typewriter Repairer, Refrigeration 

 

Engineer, the list could be extended almost 

 

indefinitely, today, he would still need to 

 

have a thorough grounding in electronics. 

 

This can only be good news for the 

 

technical schools and the electronics 

 

magazines, for what better start can any 
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BY PAUL YOUNG 

 

youngster have in this field, than reading 

 

"Everyday Electronics" and our sister 

 

publication, "Practical Electronics". 

 

Solutions Good and Bad 

 

One thing that pleases all of us is a neat 

 

solution to a problem, especially if elec-
tronics are involved. Here is a case in point. 

 

High up in the very isolated Ibardin Pass, 

 

between France and Spain, telephone 

 

engineers wanted to install a coin-operated 

 

phone box. Laying cables would have 

 

presented a major problem so this is what 

 

they did. 

 

The power supply was solved by using 

 

solar panels to charge up batteries. It can 

 

function up to 15 days without any sunlight 

 

and instead of wires carrying the sound, a 

 

short-wave radio link connects it to the 

 

nearest exchange. 

 

If this earns a bouquet, then a brick bat 

 

should go to whoever installed the lighting 

 

at Fenchurch Street Station. The lights are 

 

arranged to come on automatically when 

 

the natural daylight falls below a certain 

 

level. 

 

Nothing new in that of course, but here is 

 

the rub. The sensors have been placed so 

 

that the artificial light falls directly on them. 

 

The result being, that they immediately 

 

switch all the lights off again. 

 

Sound Sense 

 

I recently had the misfortune to burst an 

 

ear drum, a legacy of my flying days. About 

 

a week later I was wandering discon-

solately down Middlesex Street, better 

 

known as Petticoat Lane, and speculating 

 

on whether it would eventually heal, or 

 

whether I should need a hearing aid, when I 

 

heard a costermonger calling out, "Don't 

 

bother with the National Health, Deaf Aids 

 

only l Op". 

 

Deciding that I could hardly go wrong, I 

 

purchased one. I was given a small 

 

cardboard box and inside was a yard (sorry 

 

metre) of white tea string with a knot in one 

 

end. 

 

"How does it work?" I asked the vendor. 

 

"Simple, Guv, put the knot in your ear and 

 

the other end in your breast pocket, and 

 

people will shout at you like mad!!" 

 

Everyday Electronics, May 1984 
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PREVIOUSLY ADVERTISED 

 

STILL AVAILABLE 

 

Tape punch and reader E22.50 

 

Bench i,olatinq transformer 250 watt   E7.75 

 

BOAC irrflight stereo unit E1.50 

 

Drill assortmen, 4 oath 25 -as between .25mm & 2.5mm E11.50 

 

Battery condition tester, 1.11 box  E1.75 

 

Nicad chargers, mein: E0.75 

 

Floumcant inventor 13 watt from IN E3.50 

 

Ten digit stitch pad-pb phone etc. E1.95 

 

Umselector 2 pole 25 way E4.60 

 

Water valve me.ns operated E2.50 

 

Count., 6 dig,, moms operated E1.15 

 

ditto IN r-liable E3.45 

 

Double glazing clear PVC sheet, 23y." wide-par running it. E0.15 

 

Locking mechanism with 2 keys Et  15 

 

Magnetic Clutch . E4.50 

 

Mouth operated suck or blow switch E2.30 

 

Solenoid with pug 8 -12v battery op. E1.82 

 

ditto 230v moms E2.30 

 

Timor Omron STP NH I IDv AC Coil E6.90 

 

Key switch with 2 keys dap mains E1.75 

 

Air valve mains operated E3.75 

 

Latching relay mains operated E3.50 

 

Dry him lubricant aerO,ol can . E0.65 

 

Coin op switch, cased with coin tray E4.60 

 

8 POWERFUL MODEL 

 

MOTORS 

 

(all different) 

 

for robots, maccanos. drill,, 

 

remote control plan., boats, 

 

etc. E2.95. 

 

aai)�tf 
e� 1w 

Complete kit of parts fora three channel sound to light unit 

 

controlling over 2000 watts of lighting. Use this at home if you 

 

wish but .t is plenty rugged enough for disco work. The unit is 

 

housed m an attractive Iwo one metal case and has controls for 

 

each channel, and a mas  ter on/off. The studio input and output 

 

are by " sockets and three panel mounting fuse holders provide 

 

thy ri :tor protection. A four pin plug and socket facilitate ease of 

 

connecting lamps. Special price is E14.95 in kit form or E25.00 

 

assembled and tested. 

 

12 volt MOTOR BY SMITHS 

 

Made for use m cars, arc. these ere series 

 

wound and they become more 

 

powerful . loetl increases. Size 

 

3I'" long by 3" die. They have 

 

• good length of ."" spindle -

Price E3.45. 

 

Ditto, but double ended E4.25. 

 

Ditto, but permanent magnet E3.75. 

 

EXTRA POWERFUL 12v MOTOR 

 

Probably develops up to '% hasp. so it could be used to power a 

 

go-kart or to drive a compressor, etc. E7.95 r E1.50 post. 

 

THERMOSTAT ASSORTMENT 

 

10 different thermostats. 7 bimetal types and 3 liquid types. 

 

There are the current stats which will open the switch to protecl 

 

devices against overload, short circuits, etc., o, when fitted fay 

 

m front of the element of a blow heater, the heat would trip 

 

the slat if the blowier flat.: appliance stets, one for high temp 

 

."Wres, others adjustable over a range of temperatures which 

 

could include 0 -- 100°C. There .s also a thermostatic pod which 

 

can be immersed, an oven star, a calibrated boiler star, finally an 

 

ice :tat which, fitted to our weterprool heater element, up in the 

 

loft could protect your pipes from freezing. Separately, these 

 

thermostats could cost around El 5.00 however, you can have 

 

the parcel to, E2.50. 

 

MINI MONO AMP on pc b., size 4•'x Y' (.PP.l 

 

F oiled volume cOnt,.I antl a hole fora tone 1cm 

 

1rol should you require .t. The amplifier 

 

has three tnnvilon and we es,im-
ate the output to he 3W rms 

 

More technical data -11 he incised 

 

ed with the amp. Brand new, 

 

pert ttt condition, offered at the very 

 

low price of E1.15 each, or 10 for E10.00. 

 

- BARGAIN OF THE YEAR -

The AMSTRAD Stereo Tuner. 

 

This ready assembled unit is the ideal tuner for a music 

 

tense or an amplifier, .t Uri also be quickly made into a 

 

Personal stereo radio easy to carry about and which will 

 

give you superb reception. 

 

Other us. are n a "get you to sleep radio you could -- 

 

take with you to use in the lounge when the rest of the 

 

family want to view programmes in which you are not 

 

interested you can listen to some music instead, 

 

Some of the features are long wave bond 115 - 270 KHz, 

 

medium wave bond 525 -_ 1650KHr, FM bond 87 -

108MHz, mono, stereo &AFC switchable, tuning meter 

 

to give you spot on stereo tuning, optional LED wave band 

 

. ndicator, fully 
--.- 

led and fully aligned. Full wiring 

 

up date showing you how to connect to amplifier or head 

 

phones and cletsi is of suitable FM aerial Inote ferrite rod 

 

aerial i, included for medum and long wave bonds. All 

 

made up on very compact board. 

 

Offered at a 6ection of its cost: only E6.00 

 

e El .50 post a insurance. 

 

THIS MONTH'S SNIP 

 

Hi F. sound from your Spectrum 1 watt amp -

pm speaker Si instructions E2.45 

 

REVERSIBLE MOTOR with control gear Made by the 

 

famous Framco Company 'his robust motor is app,ox 7Y,"" long, 3'h" 

 

dia. 3/8" shaft. Very powerful, almost impossible to stop. Ideal for 

 

operating stage curtains, doors, ventilators, eta Even gets- door if 

 

properly balanced. Offered complete with control gear as followa. 

 

1 Framco motor with gear box 1 push to eta„ twitch 

 

1 manual ravening & on/off switch 2limit stop switches 

 

1 circuit clog. of connections ONLY £19.50 a postage E2.50. 

 

FOR SOMEONE SPECIAL 

 

Why not make your greeting card play a tune? It could play 

 

'Happy Birthday' 'Merry Christmas'. 'Wedding March', etc, or 

 

'Home Sweet Home', etc Wafer thin 3 part assemblies. for 

 

making cards musical. Mini microchip speaker and battery with 

 

switch that operae as the card is opened. Plane state tune when 

 

olden ng. Cl
'

,
'

mplee, ready to work E1.25. 

 

JOYSTICK 

 

WHY PAY £10 OR MORE - Make yourself a Joystick -
full details were given in Dec/Jan'Sinclair Projects'. We will 

 

supply complete kit for E2.30. Although designed for the 

 

Spectrum or ZX81 it .s equally suitable for any home computer. 

 

TELEPHONE ITEMS 

 

Plug and Wall socket -- 4 pm or 5 pun E3.45 

 

Plug, only 4 Pin or 5 Pin E1.15 

 

Modern desk telephone E7.50 

 

Heavy black old type E5.50 

 

External bell unit E6.50 

 

Bell ringing power on,, E4.50 

 

Puck up cod E1.15 

 

STABILISED POWER SUPPLY (Mains Input) 

 

By LAMDA IUSA) - Ideal for computer add-ons. d.c. output. 

 

Requlated for line volts and load current. Voltage regulation .1% 

 

with input varlationf up for 20% - load regulation 1 % from no 

 

load to full load - or full load to no load. Complete in heavy duty 

 

case Models avadable. 5v 9A E23. IN - 1.5A 

 

E13.25. 15v 1.2A E13.25. 24v - 2A E23. 

 

PRESTEL UNIT - brandnewandcompleteexceptto, / 

 

plug m IC's - Price: E19.75 

 

E2.00 P&P, 

 

Not.: Br. rash Tele-
tom me, not 

 

connect this equip 

 

m rat as t asthere q no 

 

menufectu ter to 

 

guarantee it, however 

 

it .s will worth buying 

 

for in immense breakdown 

 

value - sold originally a, over 050 

 

25A ELECTRICAL PROGRAMMER 

 

Learn in your sleep. Have radio playing and 

 

kettle boiling. you wake -. switch on lights to 

 

ward off intruders - have a warm house to come 

 

home to. You can do all these and more. By a 

 

famous maker with 25 amp on/ofl switch. 

 

Independent 60 minute memory jogger. 

 

A beautiful unit a, E2.50. 

 

BELLS & ALARMS 

 

Hoote,/S,ren 6v - IN 

 

Loud, med & soft buzzer 

 

Open buzzer ex G.P.O. 

 

12" Gong cast iron cased ALARM BELL IN do 

 

6" Gong IN do 

 

6" Gong mains 

 

69p 

 

75p 

 

sop 

 

El9.50 

 

E7.50 

 

E8.50 

 

50 THINGS YOU CAN MAKE 

 

Things you can make include Multi range meter. Low 

 

ohms tester. A . amp, meter. Alarm clock, Soldering 

 

iron minder, Two way telephone, Memory jogger, Live 

 

line tester, Continuity checker, etc. etc., and you will spit 

 

have hundreds of parts for future projects. Our IOKj, 

 

parcel contains not less than 1,000 items - panel meters, 

 

timers, thermal trips, relays, switches, motors, drills, taps, 

 

and dies, tools, thermostats, cols, condensers, resistors, 

 

ons, earphone /microphones, nicad charger, power on, t, 

 

multi-turn pots and notes on the 50 projects. 

 

YOURS FOR ONLY £11.50 plus £3.00 post. 

 

TELEPHONE & INTERCOM CABLES 

 

15 conductors colour coded 200mt coil E59.DO 

 

10 conductors colour coded 200rmi cod E39.DO 

 

Flex extension lead twin rubber 

 

.5mm deal grass cut,e,, elc 250-ncod E25.00 

 

50 min
i

e, cod E6.75 

 

MAINS TRANSFORMERS 

 

4.0, 4 amp Cl 75 

 

6..1, 1 amp E1 15 

 

12-11 . amp E1.15 

 

12 von Y. amp C1.55 

 

12 volt 1 amp E1.75 

 

15 volt 2 amp E145 

 

75 vat damp E4.60 

 

18 -1, 1 amp r1 95 

 

20 von 1 amp E2.30 

 

24 volt 2 amp C3,45 

 

24 vo:t 4 amp 

 

25volt 1 amp 

 

35 volt 2 amp 

 

38 volt 2% amp 

 

26 volt 10 amp 

 

50 volt tamp 

 

25.0.25 h amp 

 

12.0 .12 2 amp 

 

115v 100w auto 

 

11Sit 250. auto 

 

E4.85 

 

E2 25 

 

E3 95 

 

E4.95 

 

_9.95 

 

E5 50 

 

E3.95 

 

E4.95 

 

E3.95 

 

C5.75 

 

I. BULL (Electrical) Ltd. 

 

(Dept. EE), 34 - 36 AMERICA LANE, 

 

HAYWARDS HEATH, SUSSEX RH16 30U. 

 

Established 

 

30 YEARS 

 

MAIL ORDER TERMS: Gash. P.O. or cheque with order. Orders under 

 

C12 add 60P service charge. Monthly account orders acceptedl from 

 

schools and pudic companies. Access S, B/card orders accepted day or 

 

night. Hayward. Reath (0444) 454563. Bulk orders- ,hone Inr quote 

 

Shop open 9.00 - 5.30, mon to Fri, not Saturday 

 

STORE CLOSING SALE 

 

All stocks must go from one of our big warehouses. 10,000,000 

 

items, everything Iron AERIALS to ZENER will be cleared at 

 

fantastically low prices if you are a manufacturer you can save 

 

yourself a fortune send for our Sale List, not for small buyers as 

 

minimum order E1o0. 

 

EXTRACTOR FANS - MAINS OPERATED 

 

Wood, extractor. 

 

5' - E5.75. Post E1.25 

 

6" - E6.95, Post E1.25 

 

5" Planna.r extractor 

 

E6.50, Post E1.25 

 

4"x4" Muffin 115.. 

 

E4.50. Post 75p. 

 

4"x 4" Muffin 230. 

 

E5.75. Post 750. 

 

All the above ex computer, 

 

those below are unused. 

 

4" x 4" E8.50 Post 750. 

 

9" American made 

 

fit 50. Post E2.00. 

 

Tangential Blower 10x3 

 

a., outlet, dual speed 

 

E460. Post E1,50. 

 

LIGHTING & POWER CABLES 

 

Made by Volex to BRITISH STANDARD 

 

SPECIFICATIONS 

 

P.V.C. sheathed outer copper clad conductors 

 

1 5mm flat twin 100 metres E4.50 

 

1 5mm flat 3 core BE metres E11.00 

 

6mm flat 3 core E54.00 

 

16mm flat twin 8E metres E115.00 

 

MINIATURE WAFER SWITCHES 

 

2 pole, 2 way - 4 pole, 2 way - 3 pole, 3 way 

 

4 pole, 3 way - 2 pole, 4 way - 3 pole, 4 way - 

 

2 pole, 6 way - 1 pole, 12 way. 

 

All at 25p each or 10 for E2.00 

 

OTHER TYPES IN STOCK - PLEASE ENQUIRE 

 

BLEEP TONE These work off 12, and have an unusual and 

 

0eamh, bleep 69p each. 

 

CONNECTING WIRE PACK 96 length, of connecting 

 

wire, each 1 metre long and differently colour coded, a must lot 

 

those difficult interconnecting jobs. 85s; the lot. 

 

RED LEDS 10 for 69p. 100 for E5.75. 1000 for 02. 

 

IN LINE SIMMERSTAT Ideal heel con„ouer lo, soldering 

 

,on and many other handheld appliances E2.30. 10 •o. E17.25 

 

VENNER TIME SWITCH 

 

Main. operated with 20 amp switch, one 

 

on and one off per 24 hrs repeals daily 

 

automat tally correcting for the lengthen 

 

ing or shortening day. An expensive time 

 

witch but you Can have it for only E2.95. 

 

1 hese ere without use but we can supply 

 

a plastic case E1.75 or metal case E2.95 

 

Also available is adaptor kit to convert 

 

this into a normal 24 h,. time switch 

 

but with the it advantage of u0 to 

 

12 onloffs per 24 his. This makes an 

 

ideal controller for the immersion heater. 

 

Price of adaptor kit is E2.30. 

 

IONISER KIT 

 

Refresh your home, office, shop, work room, etc with a 

 

negative ION generator. Makes you feel better and -,it 

 

harder a complete mains operated kit, case included. 

 

£11.95 plus E2.00 post. 

 

OTHER POPULAR PROJECTS 

 

'.y.- Set - covers all the short wave hands using 

 

plug .n coils. Kit complete 

 

H C Bridge Kit - 

 

3 Channel Sound to Light - with fully prepared metal Case. 

 

Ditto - made up 

 

Big Ear, listen through wells 

 

Robot controller - receiver/transmitter 

 

Ignition kit - helps starting, saves Petrol, imDrOves 

 

performance E13  95 

 

Silent sentinel Ultra Sonic Transmitter and receives EW50 

 

Car Light 'left on' alarm E3  50 

 

Secret switch - fools friends and enemies alike . El 95 

 

3 30v Variable Power Supply . . E13.80 

 

2 Short & Medium wave Crystal Radio E3.99 

 

3v to 16v Mams Power Supply Kit Ell 95 

 

Light Chaser - three modes E17.50 

 

Mullard Unilex H,F, stereo amplifier with speakers E16. 75 

 

Radio stethoscope - fault finding aid E4  80 

 

Mug stop emits piercing squall, E2  50 

 

Morse Trainer complete with key E299 

 

Dr,il control kit . . . E3  95 

 

Cliff control kit made up C6  95 

 

Interrupted beam kit E2  50 

 

Transmute, surveillance kit E2  30 

 

Radio Mike E6  90 

 

F M receiver kit - for surveillance or normal FM E3.50 

 

Seat Brill reminder E3  00 

 

Car Starter Charge, Kit   El  50 

 

Sod heater for plants and seeds . . . . . . C16.50 

 

Insulation Tester electronic maggot E7  95 

 

Battery shaver or fluorescent Irom /2v E6  90 

 

Matchbox Radio receives Medium Wave E2  95 

 

Mixer Pie ampdisco special with case E16  00 

 

Aerial Rotalor mams operated E29  50 

 

Aerial direct,on intl cator E5  50 

 

40 wall amp hit. 20hz - 20k Hz C9  50 

 

Microvolt mulppher measure very low currents with 

 

ordinary multitester 

 

I'- Sine Wave Generator 

 

Linea, Power output meler 

 

115 Wall Amplifier 5Hz 25k Hz 

 

1'ower supply to, 115 watt amps 

 

Stereo Bass 800s1., most items 

 

[14.50 

 

E9.95 

 

E14 95 

 

E25  00 

 

E9  50 

 

E9  50 

 

E3  95 

 

E5.75 

 

Ell  50 

 

C13  50 

 

ES  50 

 

E8  95 

 

I  

 



BIG K 

 

THE ONLY COMPUTER MAGAZINE 

 

YOU'LL I 3►+/ *0 1 4 4 1: 

 

0 

 

BIG K IS BURSTING WITH NEW IDEAS TO HELP YOU GET THE 

 

MOST OUT OF YOUR MICRO — HARD—HITTING REVIEWS OF NEW 

 

EQUIPMENT, INGENIOUS TECHNIQUES TO ADD NEW DIMENSIONS 

 

TO YOUR SOFTWARE, IN—DEPTH TESTS OF THE VERY LATEST GAMES, 

 

AND IN EVERY ISSUE YOU'LL FIND LISTINGS FOR SOME OF THE 

 

VERY BEST ADVENTURE GAMES YOU'LL EVER PLAY. 

 

STAY IN TOUCH WITH BIG K EVERY MONTH. 

 

SECOND AMAZING ISSUE 

 

ON SALE 19th APRIL-85p 

 

348 

 

THIS ISSUE: 

 

FALKLANDS VICTOR GENERAL SIR 

 

JEREMY MOORE REVIEWS THE LATEST 

 

WAR GAMES. 

 

COMPUTERS COMPARED — 3 NEW 

 

BRITISH MICROS VERSUS 

 

3 AMERICANS. 

 

ADVENTURE X — A SUPERB FULL— 
SIZE GRAPHIC ADVENTURE FOR 

 

THE SPECTRUM. 

 

AMAZING GAMES FOR BBC, 

 

VIC 20, SPECTRUM, ATARI, 

 

COMMODORE 64. 

 

SPECTRUM GRAPHICS SPECIAL— 
GREAT 3D ROTATION 

 

TECHNIQUES . 

 

—3 superb programs to 

 

add amazing effects 

 

to your BBC and 

 

Spectrum games. 

 

LATER FLEX1-DISC 

 

Au, o.cu ..nu. •.�.+a 

 

s .w+u. way n�rw. 

 

Everyday Electronics, May 1984 

 



ELECTRIOfALUE 

 

POLYESTER LAYER (Sie-
mess) 8.32509 5mm PCM 

 

1Ob tolerance 63V In 13 

 

values from 0OD47 to 041µF 

 

8.32510 7 5mm PCM 10% 

 

tolerance IODV mm In 7 vi0 

 

ues from 0OD47 to 047µF 

 

8.32512 15mm PCM IO/o 

 

tolerance IOOV 1µF 22pF 

 

8.32560 7 5mm PCM 26 

 

types 10% tolerance 400V 

 

0001 to 0.0068µF 

 

91i, tolerance from 00082 to 

 

0 68µF in 400. 250 8 I OOV 

 

for Q� 

 

CAPACITORS 

 

of all preferred types 

 

O G� 

 

CERAMIC PLATE 

 

Above 1000pF in E6 values 

 

to 47UF 

 

C.333 t00Vdc 184700pF - 10 

 

types 

 

8.37448 63Vdc 2 5mm PCM 

 

001 0 68p - 5 types 

 

837449 63Vdc 5mm PCM 

 

0.047. 0.68. 01µF 

 

CERAMIC DISC 

 

InF -IOnF 3OOVac 

 

ELECTROLYTIC 

 

Axial m 48 values from 1 to 

 

I OOOOµF, 10 10 63Vdc 

 

Canned in 9 values from 

 

2000 to 220000µF, voltages to 

 

350 

 

Reversible from 2 to 100µf 

 

Low Leek, Almnm 01-100µF, 

 

17 values 65OVdc 

 

Redid 15 values 1 I000AF,16-
63Vdc 

 

TANTALUM BEADS 

 

in 18 values from 01100µF, 

 

6 3-35Vdc 

 

POLYSTYRENE Mission) 

 

39 values 5pF to 18nF, 

 

160Vdc 

 

The above ranges should 

 

meet the majority of current 

 

requirements. Mention EE 

 

when sending for our latest 

 

A-Z list showing very merry 

 

more types 

 

BRITAINS LEADING QUALITY COMPONENT 

 

SUPPLIERS-SEND FOR FREE 32 PAGE A-Z LIST 

 

ATTRACTIVE DISCOUNTS-FREE POSTAGE-6000 SERVICE & DELIVERY 

 

ELECTRODE LTD 

 

28 St Jude's Rd Fngle-
field Green, Egham. 

 

Surrey TW20 OIfB (07841 

 

331iQ1 Telex 264475 (Callers only) 680 Burnage Lane 1144 c (061432 4945) 

 

EV Computing Shop. 700 Burnage Lane. Manchester (061131 4866) 

 

,CCESS KND 

 

ellimptkao 

 

phoned 

 

ardels 

 

Welcome 

 

3 

 

I 

 

METERS: 110 x 82 x 

 

35mm 

 

30µA, 50µA, 100µA. £8.90 

 

Post 50p. 

 

METERS: 45 x 50 x 34mm 

 

50µA, 100µA, 1mA, 5mA, 10mA, 

 

25v, 1A, 2A, 5A 25V. 

 

£3.54. Post 30p. 

 

METERS: 60 x 47 x 33mm 

 

50µA, 100µA 1mA, 5mA, 10mA, 

 

100mA, IA, 2A, 25v, 50v, 

 

50-0-50µA, 100-0-100µA. £8.04. 

 

VU meters £:8.04. 

 

Post on above meters 30p. 

 

Silicone grease 50g £1.32. 

 

Post 16p. 

 

NI-CAD BATTERY 

 

CHARGER 

 

Led indicators charge-test 

 

switch. For PP3, HP7, HP11 

 

HP2 size betteries. 

 

Price £5.85. Post 94p. 

 

Motorola Piezo Ceramic Tweeter 

 

£5.20 Post 33p 

 

TV. UHF Aerial Amplifier 300-
89oMHz £6.03 post 57p 

 

Desoldering PumpE4.25 post 27p 

 

Resistance Substitution Box 

 

E3.97 post 17p 

 

Vernier Dial 50mm Dia. 

 

E2.31 post 17p 

 

Tape Head Demagnetizer 

 

E2.60 post 39p 

 

Min. Buzzer 6 or 12V 63p post 21 p 

 

TRANSFORMERS 

 

240v Primary 

 

3-0-3v 100mA 82p 

 

6-0-6v 100mA £1.20 

 

6-0-6v 250mA £1.33 

 

12-0-12v 50mA £1.13 

 

12-0-12v 100mA £1.21 

 

9-0-9v 75mA £1.20 

 

9-0-9v 250mA £1.37 

 

Poston above transformers 48p. 

 

9-0.9v 1A £2.05 

 

12-0-12v 1A £2.52 

 

15-0-15v 1A £3.11 

 

6-0-6v 1iA £2.20 

 

Post on above transformers 94p. 

 

Rotary Switches: 1 Pole 12 

 

Way 2P6W, 3P4Way, 4P3W 42p 

 

Post 16p 

 

Illuminated Rocker Switch 

 

240V 6A Red Sep Post 16p 

 

All above prices include V.A.T. Send £1 for a new comprehensive 

 

1983/84 fully illustrated catalogue with a new price list. Send S.A.E. 

 

with all enquiries. Special prices for quantity on request. 

 

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

 

M. DZIUBAS 

 

158 Bradshawgate, Bolton, 

 

Lancs. BL2 113A. 

 

Everyday Electronics, May 1984 

 

FIND YOUR WAY 

 

:THROUGH THE DIGITAL: 

 

ELECTRONICS MAZE 

 

First there was 

 

SUPERKIT 

 

• 

 

• 

 

is 

 

and now ... 

 

SUPERKIT II 

 

This practical self-instruction kit has been developed to extend the 

 

original beginners SUPERKIT. SUPERKIT II includes an instruction 

 

manual and many more components, enabling you to design and use 

 

adders, subtractors. counters (ripple, up/down, synchronous, decade 

 

and Gray code), registers, pattern recognisers and 7-segment displays. 

 

You need the board and components from SUPERKIT to enable you to 

 

build the circuits in SUPERKIT It. Together the two kits provide an 

 

excellent introduction to digital electronics - what really goes on 

 

inside a computer. 

 

SUPERKIT (SUP) £22.00 SUPERKIT II (SUP 11) £16.00 

 

Spacial price £35.00 for both (SUP + 11) (inc. VAT grad p Q p) 

 

The SUPERKIT series is backed by our theory courses. DIGITAL 

 

COMPUTER LOGIC )beginners' course), which covers the design of 

 

logical circuits, and DIGITALCOMPUTER DESIGN (more advanced), 

 

• which covers the design of digital computers. MICROPROCESSORS 

 

AND MICROELECTRONICS teaches you what a microprocessor is 

 

and what it can do. 

 

DIGITAL COMPUTER LOGIC (DCL) £7.00 

 

DIGITAL COMPUTER DESIGN (DCD) £9.50 

 

• MICROPROCESSORS AND MICROELECTRONICS (MIC) £6.50 

 

•••••••••.••••••••••••••••••••••.. 

 

Please send for full information on these and our other courses-
GUARANTEE If you are not completely satisfied. return the item to us wdhm 28 days fora full a 

 

refund All pnces mciude worldwide surface postage (ask for prepayment invoice for airmail) 
a 

 

Allow 28 days tot deliverym UK. Overseas payment by.nternational credo card or by bank draft a 

 

drawn on a London bank. 
a
 

 

CAMBRIDGE LEARNING LTD, Unit 38, Rivermill Site, a 

 

FREEPOST, St Ives, Cambs PE17 4BR, England. ; 

 

Tel: 0480-67446 ' 

 

• 

 

• 

 

• 

 

• 

 

• 

 

• 

 

VAT No 313026022 Transcash No 2789159 Reg No 1328762 
is

 

 

0 is0

 
is

 
is

 
is

 
is

 
is

 
is

 
is

 
is

 
is

 
as

 

 

Please send me (initial letters used): 

 

 SUP @ £22.00  DCL @ £7.00 

 

 SUPII @ £16.00  DCD @ £9.50 

 

SUP + II @ £35.00  MIC @ £6.50 

 

I enclose a cheque/PO payable to Cambridge Leaming Ltd for£  

 

Please charge my   credit card, 

 

No   Expiry date   

 

Telephone orders from credit card holders accepted on 

 

0480 67446 (24 hrs) 

 

Name  

 

Address   

 

is 

 

as 

 

•   Signature  

 

CAMBRIDGE 

 

LEARNING 

 



Miscellaneous 

 

COMPLETE SET EVERYDAY ELECTRONICS 

 

Nov '71 to Dec '84 except Sept '84. Offers Box 

 

No. 13. 

 

Build electronic 

 

circuits without Solder 

 

on a Roden S Dec 

 

This has built in 
contacts and holes into 

 

which you plug your components. 

 

Suitable for all ages Can be used 

 

time after time Ideal gift tot 

 

students or experimenters 

 

Full instructions and 2 circuit 

 

diagrams with each S Dec. 

 

Sena cr"ue or P o 10 

 

"'"a"�" �' £4 9 

 

NW IS. 

 

Nortfwrts. NNl l ■ 

 

ORIC-1 EPROM PROGRAMMER. Full hardware 

 

and software plans of a low-cost unit which programs, 

 

stimulates and duplicates Eproms on your 48K One. 

 

Price f2.50 from HOWELL & COLLINS, 43 Cross-

ways, Crawley, Sussex RHIO IQT. 

 

THE SCIENTIFIC WIRE COMPANY 

 

Bit Forest Road, LarAm E17, Telopho■e 01-SM ISO 

 

ENAMELLED COPPER WIRE 

 

SWG 1 Ills a Of 4 oz 2 oz 

 

8 to 34 3.63 2.09 1 10 0.88 

 

35 to 39 3.82 2.31 1 27 0.93 

 

40 to 43 6.00 3.20 2.25 1.61 

 

44 to 47 8.67 5.80 349 2.75 

 

48 1596 9.58 6.38 3.69 

 

SILVER PLATED COPPER WIRE 

 

14 to 30 909 5.20 2.93 1.97 

 

TINNED COPPER WIRE 

 

14 to 30 3.97 2,41 1.39 0.94 

 

Fluxoore 

 

Solder 5.90 3.25 1.82 0.94 

 

Prices include P&P VAT. Orders under E2 add 20p. 

 

SAE for I,st of copper and resistance wire. 

 

Dealer enquiries welcome. 

 

For Sale 

 

WORKING TEST EQUIPMENT, Signal generators, 

 

variable P.S.U.s, meters, isolating transformers and 

 

breakdown units etc at give away prices. S.A.E. to 

 

S.H.E., 5 St Josephs, Ballycrutde, Downpatrick, 

 

BT30 7EN. 

 

Repairs 

 

M & S COMPUTER REPAIRS Specialising ZX80, 

 

ZX81, ZX Spectrum, ZX Printer. Cheap rates. 

 

guaranteed. Phone 021-384 1297 Ipm-6pm for 

 

enquiries. 

 

Receivers & Components 

 

500 SMALL COMPONENTS including TTL transis-
tors f2.50, 71bs or I Olbs assorted components f5.00/ 

 

L6.50. Fifty 74 series I.Cs on panel f2.20. Post Paid. 

 

J. W. BLANSHARD, 2 Barnfield Crescent, Sale 

 

Cheshire, M33 INL. 

 

evekvoar� 

 

ELECTRONICS 

 

and computer PROJECTS 

 

Reach effectively and economically to-days enthusiasts anxious to 

 

know of your products and services through our semi-di lay and 

 

classified pages. Semi-display spaces may be booked at £7 80 per 

 

single column centimetre (minimum 2 5cm). The prepaid rate for classified 

 

advertisements is 33 pence per word (minimum 12 words), box number 

 

60p extra. All cheques, postal orders, etc., to be made payable to 

 

COMPONENTS & EQUIPMENT - 1984 Catalogue 

 

70p + 20p P&P. Callers: 18 Victoria Road, 

 

TAMWORTH. 369 Alumrock Road, BIRMING-
HAM. 103 Coventry Street, KIDDERMINSTER. 

 

Express Mail Order Service. LIGHTNING 

 

ELECTRONICS, PO Box 8, Tamworth, Staffs. 

 

BUMPER BOX OF BITS 

 

WOW" I We've got so many components in stock, we 

 

can't possibly list them all" I -So buy a box, in n you'll 

 

find resistors, capacitors, displays, switches, panels 

 

with transistors, diodes, IC's etc, coils, pots ... and so 

 

on. All modern parts - guaranteed at least 1000 items, 

 

minimum weight 101bs. ONLY E8.50, 

 

PSU PANEL 

 

Stabilized 5v, variable t0.5V. Regulation 1% Max, cur-
rent 2A. Will take AC I/P up to 15V, or DC I/P up to 24V. 

 

Panel 140x35mm contains all components except 

 

series reg, transistor which is mounted separately. 

 

PCB stand-offs, included ONLY E3.95. Heatsink 75p; 

 

transformer E5.00, 

 

RESISTOR PACK 

 

All sorts - everything from ith to IOW. Carbon, Film, 

 

W/W, Oxide, PCB, etc. 2000 resistors - yes. 2000111 For 

 

only E4.95. 

 

SWITCH PACK 

 

Slide (up to 9 way). push button banks, push types- a 

 

total of 50 switches for only 0.95. 

 

All prices include VAT and PosVPacking. 

 

Send SAE for latest lists. `* 

 

ELECTRONICS WORLD 
-

1d Dews Road, Salisbury, Wilts, SP2 7SN 

 

AERIAL BOOSTERS 

 

Next to the sin Fining 

 

B45WGUHF TV, gam about 20dbs. Tunable over the complete 

 

UHF N bend. PRICE E130. 

 

AMPLIRED SET TOP AERIALS, for VHF TV. Trebles the gam 

 

PRICE E11.M 

 

All Boosters we make work off a PP3/006p/6F22 type battery 

 

or By to l8v DC. P&P lOp PER ORDER 

 

ELECTRONIC MAIdIDER, 62 Bride SL Rns abeam 

 

A0 Laws BLII 9. Tot 10706121 3036 

 

Access/Visa Cards Welcome SAE Leaflets 

 

TURN YOUR SURPLUS capacitors, transistors etc., 

 

into cash. Contact Coles Harding & Co., 103 South 

 

Brink Wisbech, Cambs. 0945-584188. Immediate 

 

settlement. 

 

Security 

 

BURGLAR ALARM EQUIPMENT. Free catalogue 

 

C.W.A.S. Ltd. 0274 731532 open 9-5 Mon-Sat. 

 

TO ADVERTISE 

 

ON THESE PAGES 

 

PLEASE RING PAT ON 

 

01-261 5942 

 

ORDER 

 

Please 

 

Insertions. 

 

(Cheques 

 

NAME   

 

ADDRESS   

 

Company 

 

FORM PLEASE WRITE IN BLOCK CAPITALS 

 

insert the advertisement below in the next available issue of Everyday Electronics for 

 

I enclose Cheque/P.0 for £   

 

and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 

 

9LS 

 

5/84 

 

EVERYDAY ELECTRONICS 

 

Classified Advertisement Dept., Room 2612, 

 

King's Reach Tower, Stamford Street, London SE1 

 

Telephone 01-261 5942 

 

Rate: 

 

33p per word, minimum 12 words. Box No. 60p extra. 

 

registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 

 



AT YOUR SERVICE 

 

Everyday Electronics and Computer Projects and crossed "Lloyds Bank 

 

Ltd." Treasury notes should always be sent registered post Advertise-
ments, together with remittance, should be sent to the Classified Adver-
tisement Department, Everyday Electronics and Computer Projects, Room 

 

2612, IPC Magazines Limited, King's Reach Tower, Stamford St, London 

 

SE1 9LS. (Telephone 01-261 5942). 

 

Courses 

 

CONQUER THE CHIP-master modern electronics 

 

the practical way by seeing and doing in your own 

 

home. Write for your free colour brochure now to 

 

BRITISH NATIONAL RADIO & ELECTRON-
ICS SCHOOL, Dept C3. Reading, Berks RGl I BR. 

 

Service Sheets 

 

FULL SIZE SERVICE SHEETS L2 + Isae; CTV/ 

 

MusC 0 + I sae. Repair/cires almost any named TV/ 

 

VCR £9.50. Isae free quotations for manuals, sheets 

 

- free mag me. service sheet. T.I.S.E.E. 76 Church 

 

Street, Larkhall, Lanarks - Phone 0698 883334. 

 

BELL'S TELEVISION SERVICE for service sheets 

 

on Radio, TV etc. £150 plus S.A.E. Service Manuals 

 

on Colour TV and Video Recorders, prices on 

 

request. S.A.E. with enquiries to: BTS, 190 King's 

 

Road, Harrogate, N. Yorkshire. Tel: 0423 55885. 

 

N 

 

If you see an advertisement In 

 

the press, In print, on posters 

 

or a cinema commercial which 

 

you find unacceptable, write to 

 

us at the address below. (N 

 

and radio commercials are 

 

dealt with by the I.B.A.) 

 

The Advertising 

 

Standards Authority. 

 

ASA Ltd, Bruuk House, Turnrigtun Place, 

 

London WCIF 7HN 

 

* BAKER tit 

 

GROUP P.A. DISCO 

 

AMPLIFIERS povl 1.2 

 

150 wan Output. 4 input Mncr pte mp Illustrated  L9! 

 

I SO watt Output. Slave 51X1 no, Input 1 Speaker Outputs  W 

 

150+ISOw St. 31xN Monn Slave tW env. inputs  I125 

 

150w P.A. V-W. 8 inputs. Highftow Mixer Echo Smket  1129 

 

100 wan Valve Model. 4 inputs. 5 Outputs. Heavy duty  1125 

 

60 wan Valve Model. 4 inputs. Low imp and 100v line output . _[69 

 

W wan Mottle 241ty AC and 12v DC. L8-16 ohm+ IIXh line  tiM 

 

BAKER LOUDSPEAKERS P, 0 each 

 

Type Mold Shia W.R. Ohms Prior 

 

D,xv/P.A. DC50/l0 IU 50 8116 118.00 

 

Midrange Mid 100/10 l0 I W 8 125.00 

 

H,-Fi Maµ,r ISn 3U 4/8/IM1 116.00 

 

H,-Fi suppeerb 12in 30 8116 126.00 

 

D,uo/P.A. DG45 12 in 45 4/8/16 116.00 

 

Ili-h Woofer 12in sU 8 125.00 

 

Hi-Fi Auditorium Ism 60 8/16 137.00 

 

D:-VP. A. DG75 12m 75 4/8/16 80.00 

 

U,sco/P. A. D(iIW 12in IW 8/16 L26.00 

 

ITxv,IPA UO;IW/IS 15in IW 8/16 05.00 

 

BAKER DISCO SYSTEMS Camagc 130 

 

I15n wait. I tumtahlev, twin speaker., headphn ay. m opho-
.1W. uminJ, Complete 1330 or Co ie ml, 1105 

 

RCS SOUND TO LIGKr CONTROLLER KR 

 

P-M -.1 chine, 3 cbannd, I OX, wat% each. win „perate h„m 

 

home If,-Fi or Ulxo. 119. P, t 11 or Ready Buih L27, 

 

Coloured Dix., Bultn 100% LS or BC 12.20 pp L1.50 for 6.  

 

LOW
a 
VOLTAGE MAINS TRANSFORMERS L5.50 post p.W 

 

v volt 3 mp; 12 volt 3 amp; 16 volt 2 amp; 20 volt 1 amp; 30 volt 11 

 

amp; 30 vent 5 amp + 17817 voh tamp: 35 von 2 
arnf; 

2(1-10-60 soh 

 

1 amp; 12812 voR 2 amp; 20820 vok 1 amp: 25825 soh 2 amp 

 

ALUMINIUM CHASSIS III a•w.p. U  IN 
1 4 W dm rlvded corners: 

 

6 x 4 x 21in. 11.75: B x 6 x 21in. 1220; 10 x 7 x 21in L2.75; 

 

14 x 9 x 21in. 11se; 16 x 6 x 211m. 13; 12 x 3 x 2hn. 11.80; 

 

12x 8x 211in. 1120; 16x 10x 2W. 11m. 

 

ALI ANGLE BRACKET 6 x I x tin. 30p. 

 

ALUMINIUM PANELS 18 aw.1. 12 . 12m. II.IN; 14 . 4m 11.75; 

 

6 x 41n. 55p; 122

7Be

x
p
�
Am. 11.30; 10 x Tin. 96p( 8 x bin. 90p; 14 31n 

 

ALUMINIUM BOXES. MANY MANY OTHER SIZES N STOCK. 

 

4 x 21x 2m. JILM, 3 x 2x lmn IMp;6x4x tin. it W,8x6 In 

 

ILgOp 12 x 5 x Sin. L275y6 x 4 x 3m. 111.11111; 10 x 7 x  31n. 13. 

 

HIGH VOLTAGE ELECUROLYIICS 32-32/350V .. Sep 

 

20/500V   75p 8+8/500V _11 32+32+12/450V 95p 

 

32/350V  45p 8+16/450V. 75p 125/51X1% L2 

 

32/500V  95p 16+16/350V .71 16+32+32/500V. L2 

 

SINGLE MY DECK& Pop L2. 
-

 

 

Make Matle1 CarhWge Price 

 

BSR P170 Ceramk- 120 

 

GARRARD 6200 Ccrmx- 122 

 

BSR PI 9 2 Ce,:_ It" 

 

BSR P232 Magneuc 120 

 

BSR PN81 Magn". W 

 

AUTOCHANGER 

 

RADIO COMPONENT SPECIALISTS 

 

Dept 4, 337, WHITEHORSE ROAD, CROYDON 

 

SURREY, U.K. TEL: 01.04 1665 

 

Pon 65P IN-.- Callen Welcome 

 

L. 326 S.- 4r 4..Nma Clo..d Wad 

 

ACCESS 

 

VISA 

 

BIMBOXES 2000 Series, ABS. Guides for vertically mounting PCB's, 

 

bimdaptors for horizontal mounting. 

 

Pan No Size Grey or Black 

 

BIM 2002/12 100 x 50 x 25 1 10 

 

BIM 2003/13 
112x62:31 

125 

 

BIM 200V 14 120x65 x46 132 

 

BIM 2005,15 150 .80x56 154 

 

BIM 200N16 19Dx11DX60 170 

 

White 

 

121 

 

137 

 

145 

 

169 

 

297 

 

BIM 200Y 25 150x80 x76 Grey Base, Clear Lid 

 

191 

 

BIM 2OD&26 190.110x90 

 

310 

 

BIM 2007/17 112.62.31 Grey Polystyrene. No Guides 

 

063 

 

BIMBOXES 4000 Series. ABS Base, 

 

Aluminium recessed lid. 

 

BIMTOOLS 

 

BIM 4003 85x56x35 118 Grey 

 

12v Mini Blmdrfl inc collets 

 

6.05 

 

BIM 4004 111 x71 x48 146 or 

 

Mira BimdriN Kit inc 20 tools 

 

1445 

 

BIM 4005 161.59x96 202 Black 

 

Mans Bmdril inc collets 

 

955 

 

BIMCASES 1000 Series. ABS base, Sloping- 

 

Front. Aluminium recessed lid. 

 

Mains Bmdril Kit me 20 tools 

 

Bmuro, 17W 

 

1545 

 

615 

 

BIM 1005 161x34157.% 178 Grey or 

 

Binuran 27W 

 

575 

 

BIM 1006 215x47/72 - 130 288 Black 

 

&mpuop Desoldenng Tool 

 

625 

 

All Prices inc VAT. Add 60p per order p&p. 

 

S.A.E. for full list. Mail order only. 

 

\ 
:5

 

 

D 

 

BIMSALES 

 

Dept EE5, 48a Station Road, Cheadle Hulme, 

 

Cheadle. Cheshire SK8 7AB. Tel 061485 6667, 

 

Everyday Electronics, May 1984 

 

tAe 

 

laaalair 

 

0 tA al  

 

,Pacl-1 

 

BIG VALUE RESISTOR PACKS 

 

WATT CARBON FILM 

 

l f!51(1-10X(1 ten values. 

 

Total 720 resistors. 

 

WATT METAL FILM 

 

%50ppm 1011-1Mf1 E24 range. 

 

1 E2 

 

Total 960 resistors. 

 

FREE 

 

CATALOGUE 

 

e. to ..ry new CUStDffW 

 

AC/DC COMPONENT PACKS 

 

Pack 

 

Qty 

 

Description 

 

Price 

 

No 

 

TF11 

 

12 

 

RED 5mm LED 

 

E1.00 

 

TF12 

 

30 

 

500mz ZENERS 5% 

 

E1.00 

 

TF13 

 

100 

 

IN4148 Diode 

 

E1.00 

 

TF14 

 

100 

 

IN4151 Diode 

 

E1.00 

 

TF15 

 

50 

 

1 amp Rect Diodes in 4000 

 

series 

 

E1.00 

 

TF16 

 

6 

 

1 amp Bridge Rect 

 

E1.00 

 

TF17 

 

100 

 

Transistor pads 

 

£1.013 

 

TF18 

 

20 

 

A/S Fuses 20mm 

 

E1.00 

 

TF19 

 

10 

 

3A Rect Diodes 

 

fl.00 

 

TF110 

 

2 

 

ORP 12 

 

fl.00 

 

TF111 

 

5 

 

BR 100 DIAC 

 

EiVID 

 

TF112 

 

10 

 

BC109B 

 

EIDO 

 

TF113 

 

10 

 

IC's all different 

 

DAD 

 

TF114 

 

50 

 

BFR86 

 

E1.00 

 

TF115 

 

12 

 

8 pin DIL sockets 

 

E1.00 

 

TF116 

 

20 

 

10mm Hord. Pre set 

 

(10 values) 

 

fl.00 

 

TF21 

 

200 

 

47pf 160v Polystone cap 

 

E2.00 

 

TF22 

 

10 

 

LM 3900 N 

 

EZOO 

 

TF23 

 

10 

 

Mixed DTL 

 

E2.00 

 

TF24 

 

5 

 

4700 mf 25v Tag Elect 

 

2"x 1" 

 

E2.00 

 

TF25 

 

10 

 

1000 mf 63v Ax Elect 

 

E200 

 

TF26 

 

50 

 

.022 mf 400v RAO POLY 

 

E2.00 

 

TF27 

 

10 

 

100mf 250v Ax 

 

E200 

 

TF28 

 

10 

 

2.2mf 160v Polyester RAD 

 

E2.00 

 

TF51 

 

100 

 

white/red 5mm LED 

 

E5.00 

 

TF52 

 

50 

 

BC 1OBC 

 

E5.00 

 

TF53 

 

2 

 

10,000mf 63v comp grade 

 

elect. 

 

E5.00 

 

TF54 

 

} kg reel 22g ersin multicore 

 

solder 

 

MOO 

 

TF55 

 

10 

 

2N3055 H(RCA) 

 

E5.00 

 

TF56 

 

5 

 

OCP71 

 

E5.00 

 

ALL PRICES INCLUDE VAT - ALL GOODS BRAND 

 

NEW & NORMALLY DESPATCHED BY RETURN 

 

POST 

 

TERMS-. Cash with order. POST & PACKING: 

 

Pismo add 75p to tool order. 

 

AC/DC ELECTRONICS 

 

COMPONENTS 

 

DEPT E.E. 45 CHURCH STREET, 

 

ENFIELD, 

 

MIDDLESEX. 

 

351 

 



MIT Part 11 in this issue: 

 

"COMPUTER CONTROL OF SMALL VEHICLES" 

 

Complete set of components (not PCB) + gearbox and wheels 

 

(as recommended by the authors) for around E30. Ring for exact price -
and place your order by Access at the same time!! 

 

MOTORIZED GEARBOX 

 

These units are as used in a 

 

computerized tank, and offer the 

 

experimenter in robotics the 

 

opportunity to buy the electro-
mechanical parts required in building 

 

remote controlled vehicles. The unit 

 

has 2 " 3V motors, linked by a 

 

magnetic clutch, thus enabling turning 

 

of the vehicle, and a gearbox contained 

 

within the black ABS housing, reducing 

 

the final drive speed to approx 50rpm. 

 

Data is supplied with the unit showing 

 

various options on driving the motors 

 

etc. E5.95. Suitable wheels also 

 

available 31" Dia plastic with blue tyre, 

 

drilled to push-fit on spindle. 2 for E1.30 

 

(limited qty). 3" dia aluminium disc 

 

3mm thick, drilled to push-fit on 

 

spindle. 2 for 68p. 

 

PRECISION PC8 DRILL 

 

Small size, 35mm dia x 165mm long. 

 

12V operation. Supplied with collets 

 

1 mm bit 6000RPM. Only E7.50. 

 

PACKS! PACKS! PACKS! 

 

K517 Transistor Pack. 50 assorted full 

 

spec marked plastic devices PNP 

 

NPN RF AF. Type numbers 

 

include BC114, 117, 172, 182, 183, 

 

198, 239, 251, 214, 225, 320, 

 

BF198, 255, 394, 2N3904 etc etc. 

 

Retail cost E7+. Special low 

 

price 275p 

 

K523 Resistor Pack. 1000 - yes, 1000 j 

 

and i watt 5% hi stabcarbon film 

 

resistors with pre-formed leads 

 

for PCB mounting. Enormous 

 

range of preferred values from a 

 

few ohms to a several men .hms. 

 

Only 2SOp. 5000 E10; 20,110 E36. 

 

K520 Switch Pack. 20 different assorted 

 

switches - rocker, slide, push, 

 

rotary, toggle, micro etc. Amazing 

 

value at only 200p 

 

K522 Copper dad board. All pieces too 

 

small for our etching kits. Mostly 

 

double sided fibreglass. 2508 

 

(approx 110 sq ins) for 200p 

 

K541 it's back! I Our most popular pack 

 

ever - Vero offcuts. This has been 

 

restricted for some time, but we 

 

have now buih up a reasonable 

 

stock and son once again offer 

 

100 sq ins of vero copper clad 

 

offcuts, average size 4 x3". 

 

Offered at around I the price of 

 

new board 320p 

 

K530 100 Assorted polyester caps - all 

 

new modern components, radial 

 

and axial leads. All values from NI-CAD BATTERIES 

 

0.01 to 1 u at voltages from 63 to AA size 99p each, C size 199p; D size 

 

1000!! Super value at 395p 220p; PP3 size 395p. 

 

TEACH-IN 84 

 

Once again GREENWELD is 

 

supplying a complete set of 

 

parts for this ever popular 

 

series — as we have done for 

 

all previous series. 

 

Our experience in this field 

 

means your kit can be 

 

supplied from stock at the 

 

best possible price, so order 

 

with confidence. Price for 

 

complete kit is only E18.95 inc 

 

post and VAT. 

 

SEAT BELT ALARM 

 

Originally for sale at E8.95, these well 

 

made units 70 x50x25mm provide both 

 

audible and visual alarms. Uses 2 IC's, 

 

PB2720 transducer, etc. Available ready 

 

built, with circuit and instructions for 

 

just E3.95. Also available as a kit, PCB 

 

all components, box, wire, etc, together 

 

with instructions. Only E2.95. 

 

RIBBON CABLE 

 

Special purchase of multicoloured 14 

 

way ribbon cable - 40p/metre; 50m 

 

E/8; 100m E32.00; 250m E65.00. 

 

TTL PANELS 

 

Panels with assorted TTL inc LS types. 

 

Big variety. 20 chips E1.00; 100 chips 

 

E4.00; 1000 chips E30.00. 

 

"THE SENSIBLE 64" 

 

David Highmores new book on the 

 

Commodore 64 now available. E5.95. 

 

THE 1984 

 

GREENWELD 

 

CATALOGUE 

 

NOW AVAILABLE!! 

 

It's Biggar, Brighter, Batter, more 

 

components than ever before. With 

 

each copy there's discount vouchers, 

 

Bargain List, Wholesale Discount List, 

 

Bulk Buyers List, Order Form and 

 

Reply Paid Envelops. All for just E1.001 

 

Order now for early dehveryl 

 

COMPUTER GAMES 

 

2901 Can you folkrw the flashing light/ 

 

pulsating tone sequence of this famous 

 

game? Supplied as a fully working PCB 

 

with speaker (no case) plus full 

 

instructions. Only E4.95 

 

Z902 Probably the most popular 

 

electronic game on the market - based 

 

on the old fashioned pencil and paper 

 

battleship game, this computerized 

 

version has brought it bang up to date! 

 

We supply a ready built PCB containing 

 

76477 sound effect chip, TMS1000 

 

micro processor chip, R's, Cs etc. 

 

Offered for its component value only 

 

(board may be cracked or chipped, it's 

 

only E1.95. Instructions and circuit, 30p. 

 

NICAD CHARGERS 

 

Versatile unit for charging AA, C, D and 

 

PP3 batteries. Charge/test switch, LED 

 

indicators at each of the 5 charging 

 

points. Mains powered. 210 x 100 x 

 

50mm £7.95. 

 

Model A124. Unit plugs directly into 13A 

 

socket, and will charge up to 4 AA cells 

 

at a time. Only £4.80. 

 

GREENWELD 

 

Goods normally despatched by return of post. 

 

Our shop has enormous stocks of 

 

components and is open from 

 

9-5.30 Mon-Sat. Come & see us!! 

 

Minimum Access 

 

order E5.00 

 

443C Millbrook Road 

 

Southampton S01 OHX 

 

Tel (0703)772501/783740 

 

ALL PRICES INCLUDE VAT; 

 

JUST ADD flop P&P 

 

VELLEMAN - KIT 

 

THAT'S IT 11 

 

INTERFACE SYSTEM FOR ZX81 and 

 

SPECTRUM now available 

 

K2609 DC Output Board   £19.01 

 

K2610 A/D Converter   £28.26 

 

K2611 Opto Input Board   £20.55 

 

K2614 Centronics Interface   £30.83 

 

K2615 Spectrum Interface Motherboard   £25.69 

 

K2616 ZX81 Interface Motherboard   £25.69 

 

K2618 D/A Converter   £24.66 

 

(Prices include VAT) 

 

K2606 - LED Audio Power Meter 

 

4 selectable scales, complete with front 

 

plate for panel mounting, no power supply 

 

required   £12.48 

 

�K2601 

- Stroboscope 

 

Flash frequency 2-20 Hz. 

 

Power supply: 220-250V AC 

 

NEW 

 

£10.79 

 

�K2590 

-Light Computer 

 

New version with 16 programs of max. 128 

 

steps each. Triac outputs, adjustable 

 

speed   £30.39 

 

SEND FOR NEW FULL COLOUR SHEET 

 

DETAILING COMPLETE RANGE WITH LIST OF 

 

STOCKISTS available free from: 

 

VELLEMAN U K. 0d 

 

P.O. Box 30, St. Leonards-on-Sea, 

 

East Sussex TN37 7NL, England. 

 

Telephone: (0424) 753246 
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E.E. PROJECT KITS MAGENTA TEACH IN 84 

 

THIS MONTHS 

 

KITS 

 

PHONE OR WRITE 

 

FOR PRICES 

 

Full Kos inc. PCBs, or - ,.board, hard 

 

ware, electronics, cases (unless stated). 

 

Less batteries. 

 

If you do not have the issue of E.E. which 

 

includes the project - you will need to 

 

order the instruction reprint as an extra -

SOp each. Reprints available separately 

 

sop each - p&p 50p. 

 

DIGITAL MULTIMETER add on for BBC Micro 

 

Mar 84 E24.90 

 

NI-CAD BATTERY CHARGER Mar 84 E9. as 

 

REVERSING BLEEPER Mar 94 E678 

 

DIN LEAD TESTER Mar 84 E8.32 

 

PIPE FINDER Mar 84 E3 60 

 

I
 LOW POWER STEREO AMP Mar. 84 E27 88 

 

IONISER Feb 84 E23 98 

 

EPROM PROGRAMMER 12X811 Feb 84 174 48 

 

SIGNAL TRACER Feb 94 173 35 

 

CAR LIGHTS WARNING Feb 84 E3 76 

 

GUITAR TUNER Jan 84 E17 73 

 

BIOLOGICAL AMPLIFIER Jan 84 E19. 16 

 

CONTINUITY TESTER Dec a3 E9.99 

 

CHILDREN'S DISCO LIGHTS Dec 83 E8.42 

 

NOVEL EGG TIMER Dec 83 me case E70 24 

 

SPEECH SYNTHESIZER FOR THE BBC MICRO 

 

83 less cable - sockets f21 98 

 

MULTIMOD Nov 83 E1698 

 

LONGRANGE CAMERA/FLASHGUN TRIGGER 

 

83 [ 13 50 

 

NOME INTERCOM less link cane Oct 93E14 38 

 

IMMERSION HEATER TELL-TALE Oct 83E9 98 

 

TEMPERATURE TRANSDUCER AMP Oct 

 

H3 174.87 

 

SHORT WAVE RADIO less 'phones, Oct 

 

83 E25.63 

 

Mutt„ headphones extra E3.36 

 

DIGIT ALTO ANALOGUE BOARD Oct 83EI9.98 

 

ratA case & connector 

 

HIGH POWER DAC DRIVER BOARD Oct 831ess 

 

case E12.52 

 

A TO D CONVERTER FOR RM38OZ Sept 83 inc 

 

plug E35.98 

 

HIGH SPEED A TO D CONVERTER Sept 83 less 

 

cable & connector E27.98 

 

SIGNAL CONDITIONING AMP Sept 83 n 

 

case 18 .98 

 

STORAGE 'SCOPE INTERFACE FOR BBC MI 

 

CRO Aug 83 less software E15.38 

 

PEDESTRIAN CROSSING SIMULATION 

 

BOARD Aug 83 o case E10.29 

 

HIGH POWER INTERFACE BOARD Aug 83 no 

 

as" E10 38 

 

CAR INTRUDER ALARM Aug 83 116.98 

 

TRI BOOST GUITAR TONE CONTROLLER July 

 

83 f8.35 

 

USER PORT 1/0 BOARD less cable 

 

plug 110.49 

 

USER PORT CONTROL BOARD July 83 less 

 

cable - plug E2514 

 

BINARY BANDIT GAME July a3 less case E9.89 

 

EPROM ft PROGRAMMER Jun 93 less soware, 

 

TRSW 144 99 Genie 145.73 

 

ENVELOPE SHAPER Jun a3 less case E12.33 

 

REAL TIME CLOCK May 83 less software and 

 

Apple( II E33 98 BBC 139.59 less power plug 

 

MODEL TRAIN CONTROLLER May 83 127.17 

 

GUITAR HEADPHONE AMPLIFIER May 83E7 92 

 

MW PERSONAL RADIO less case. May 83 E7.62 

 

MOISTURE DETECTOR May a3 E5.46 

 

CAR RADIO POWER BOOSTER April 83 E71.99 

 

FUNCTION GENERATOR April 93 1{5.98 

 

FLANGER SOUND EFFECTS Apnl 83 f24 11 

 

NOVELTY EGG TIMER April a3 less case ES 48 

 

ZX SPECTRUM AMPLIFIER April 83 E9 87 

 

DUAL POWER SUPPLY March 83 

 

BUZZ OFF March R3 

 

SPEECH PROCESSOR Feb. 83 

 

PUSH ERKE ALARM Feb 83 

 

DOUBLE DICE Jan 83 

 

ELECTRONIC VA METER Dec 82 

 

ZX TAPE CONTROL Nov. 82 

 

SINE WAVE GEN Oct 82 

 

G P PRE-AMP Oct 82 

 

LIGHTS ON ALERT Oct. 82 

 

CONTINUITY CHECKER Sept. 82 

 

SOUND SPUTTER Sept 82 

 

SOUND RECOMBINER Sept 82 

 

SCREEN WASH DELAY Sept 82 

 

C8 ROGER BLEEPER Aug 82 

 

2 WAY INTERCOM July 82 no case 

 

ELECTRONIC PITCH PIPE July 82 

 

REFLEX TESTER July 82 

 

SEAT BELT REMINDER Jun 82 

 

EGG TIMER June 82 

 

E59 38 

 

E4 51 

 

Ell 66 

 

Ell 73 

 

E11.90 

 

E12 52 

 

E7 13 

 

E 16.11 

 

16 09 

 

14.68 

 

ES 47 

 

E17 35 

 

E4 07 

 

E4 93 

 

E9 32 

 

E4 52 

 

ES 40 

 

E7 77 

 

E4 10 

 

ES A4 

 

CAR LED VOLTMETER less case May 820 18 

 

V C O SOUND EFFECTS UNIT Apr 82 E72 71 

 

CAMERA OR FLASH GUN TRIGGER Mar. 82 

 

113.65 less tripod bushes 

 

POCKET TIMER Mar. 82 E4 10 

 

GUITAR TUNER Mar 82 E17. 19 

 

SIMPLE STABILISED POWER SUPPLY Jan 82 

 

E26.98 

 

MINI EGG TIMER. Jan 82 E4 40 

 

SIREN MODULE Jan 82 less speaker E6 10 

 

MODEL TRAIN CHUFFER Jan 82 Ell 98 

 

SIMPLE INFRA RED REMOTE CONTROL 

 

Nov. 81 E18. 70 

 

EXPERIMENTER CRYSTAL SET Nov 81 less 

 

aen at 16.60 

 

Headphon«s E3.36 extra 

 

CAPACITANCE METER Oct. 81 E25 81 

 

SUSTAIN UNIT Oct 81 E13.99 

 

'POPULAR DESIGNS' Oct. 81 Eoo.00 

 

TAPE NOISE LIMITER E4.98 

 

HEADS AND TAILS GAME E2 75 

 

CONTINUITY TESTER E448 

 

PHOTO FLASH SLAVE E3.90 

 

FUZZ BOX E7 98 

 

SOIL MOISTURE UNIT E6.39 

 

ICE ALARM E8 70 

 

0 12V POWER SUPPLY Sept 81 E1948 

 

CMOS CAR SECURITY ALARM Sep, 81 E9 95 

 

CMOS DIE Sept 81 EB 80 

 

CMOS METRONOME Aug 81 EB 99 

 

COMBINATION LOCK July 81 less case E21.58 

 

LIGHTS REMINDER AND IGNITION LOCATOR 

 

E E May 81 E6.26 

 

SOIL MOISTURE INDICATOR E E May 81 E4.49 

 

GUITAR HEADPHONE AMP E.E. May 81 14.66 

 

PHONE BELL REPEATER/BABY ALARM May 

 

81 E6 15 

 

INTERCOM April 81 f24.43 

 

SIMPLE TRANSISTOR & DIODE TESTERS Mar 

 

81 Ohmeter version f2.22 

 

Led version E2.98 

 

LED DICE Mar 81 E9.35 

 

MODULATED TONE DOORBELL Mar 81 E7.35 

 

2 NOTE DOOR CHIME Dec 80 E71.35 

 

LIVE WIRE GAME Dec 80 E12.87 

 

GUITAR PRACTICE AMPLIFIER Nov 80 

 

Eta 10 less case Standard case extra E3 Be 

 

SOUND TO LIGHT Nuv 80 3 channel E23 40 

 

TRANSISTOR TESTER Nov BO E12.80 

 

AUDIO EFFECTS UNIT FOR WEIRD SOUNDS 

 

Oct 80 Eta 40 

 

IRON HEAT CONTROL Oct 80 E6.30 

 

TTL LOGIC PROBE Sept BO E5.68 

 

ZENER DIODE TESTER Jun 80 E7.30 

 

LIGHTS WARNING SYSTEM May 80 E520 

 

BATTERY VOLTAGE MONITOR May 80 f5.66 

 

CABLE & PIPE LOCATOR less coil former Mar 

 

80 E4 61 

 

KITCHEN TIMER Mar 80 E16.20 

 

MICRO MUSK: BOX Feb 80 E17.96 

 

Case extra E3.60 

 

SLIDE/TAPE SYNCHRONISER Feb 80 E13.50 

 

MORSE PRACTICE OSCILLATOR Feb. 90 E4.98 

 

SPRING LINE REVERS UNIT Jan 80 127 20 

 

UNIBOARD BURGLAR ALARM Dec. 79 f6 70 

 

DARKROOM TIMER July 79 E3 20 

 

ELECTRONIC CANARY Jun 79 E6 40 

 

TRANSISTOR TESTER Apt 79 f5 38 

 

MICROCHIME DOORBELL Feb 79 f17 48 

 

FUSE CHECKER Sept 78 E2.54 

 

SOUND TO LIGHT Sept 78 E9.20 

 

CAR BATTERY STATE INDICATOR less case 

 

Sept 78 E229 

 

R F SIGNAL GENERATOR Sept 78 C31 20 
IN SITU TRANSISTOR TESTER Jun. 78 E7.50 

 

FLASHMETER less talc & diffuser May 

 

78 E16 50 

 

WEIRD SOUND EFFECTS GENERATOR Mar 

 

78 E6.20 

 

AUDIO VISUAL METRONOME Jan 78 E6.58 

 

ELECTRONIC TOUCH SWITCH Jan. 78 E2.99 

 

RAPID DIODE CHECK Jan 78 E3 15 

 

PHONE/DOORBELL REPEATER July 77 E820 

 

ELECTRONIC DICE Mar 77 E624 

 

FUN WITH ELECTRONICS 

 

Enjoyable introduction to electronics. Full of 

 

very clear full colour p dunes and easy to follow 

 

text Ideal for all beginners - children and 

 

adults Only basic tools needed. 64 full colour 

 

pages cover all aspects - soldering - fault 

 

finding - components (identification and how 

 

they work). 

 

Also full details of how to Wild 6 projects -

burglar alarm, radio games, etc Requires sol 

 

der-s9 4 pages dearly show you how 

 

COMPONENTS SUPPLIED ALLOW ALL 

 

PROJECTS TO BE BUILT AND KEPT. 

 

Supplied Isss batteries & cases. 

 

FUN WITH ELECTRONICS, 

 

COMPONENT PAC( 176 48 

 

BOOK EXTRA Et 25 

 

Book available separately 

 

* * * * * * J11L 

 

MORE KITS AND 

 

COMPONENTS 

 

IN OUR LISTS 

 

FREE PRICE LIST 

 

Pnce Ins included with 

 

orders or send see 19 - 4) 

 

CONTAINS 
&

MORE 

 

, P 

 

COMPONENTS 

 

ELECTRONICS 

 

CATALOGUE 

 

Illustrations, product descriptions, circuits all in 

 

eluded. Up-to-date price list enclosed. All pro-
ducts are stock lines for fast delivery. 

 

Send 80p in Stamps Or add 80p to Order. 

 

Free to Schools/Colleges requested on official 

 

letterhead. 

 

MAGENTA ELECTRONICS LTD. 

 

EE16, 135 HUNTER ST., Add 50p p&p to all orders 

 

BURTON-ON-TRENT Prices include 
VAT 

 

STAFFS, DE14 2ST. Sae au enquiries 

 

MAIL ORDER ONLY. 
Official orders welcome. 

 

0283 65435, Mon-Fri 9-5. 
OVERSEAS. Payment must be sterling 

 

IRISH REPUBLIC and BFPO UK PRICES 

 

Access/Barclaycard (Visa) by EUROPE UK PRICES plus toe, 

 

phone or post. ELSEWHERE write for quote 

 

24 hr Answerphone for credit card orders. 

 

r 
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* NEW SERIES - ALL COMPONENTS IN STOCK NOW FOR 

 

* FAST DELIVERY. All top quality components as specified by >F 

 

* Everyday Electronics. Our kit comes complete with FREE >♦ 

 

* COMPONENT IDENTIFICATION SHEET. Follow this edu-
cational series and learn about electronics -Start today. 

 

* MAGENTA'S TEACH IN KIT INCLUDES ALL OF THESE TOP 

 

* QUALITY ITEMS: resistors, pot, capacitors, semiconductors, 

 

varicap diode, leds, ferrite rod, sockets, crystal earpiece, termi-
nal blocks, wire and of course 2 breadboards. PLUS A FREE 

 

* COPY OF OUR CATALOGUE & PRICE LIST. AVAILABLE NOW 

 

- TEACH IN 84 KIT. £18.98 inc VAT. P+P 50p. Send now for 

 

>♦ fast delivery. Reprints of previously published parts 50p each. 

 

* Official school/college orders welcome. �1 

 

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

 

SOLDERING/TOOLS 

 

ANTEX X5 SOLDERING IRON 25W E629 

 

SOLDERING IRON STAND E2 18 

 

SPARE BITS. Small, standard, large. Et 04 

 

each For X5 • X25 

 

SOLDER. Handy sire El 38 

 

SOLDER CARTON E2 50 

 

DESOLDER BRAID 69p 

 

HEAT SINK TWEEZERS 35p 

 

DESOLDER PUMP 1648 

 

HOW TO SOLDER LEAFLET 13p 

 

LOW COST CUTTERS Et 69 

 

LOW COST LONG NOSE PLIERS El 68 

 

WIRE STRIPPERS & CUTTERS f2 98 

 

PRECISION PETITE 

 

12V PCB DRILL E12 90 

 

DRILL STAND E8 78 

 

VERO SPOT FACE CUTTER Ell 76 

 

PIN INSERTION TOOL E2.52 

 

VEROPINS Ipk of 100) 0.1' 65p 

 

MULTIMETER TYPE 1 (1.000 opv) E5. a5 

 

CROCODILE CLIP TEST LEAD SET. 10 leads 

 

with 20 clips E7 15 

 

RESISTOR COLOUR CODE CALCULATOR 23p 

 

CONNECTING WIRE PACK TYPE ED 11 

 

colours 40p 

 

ILLUMINATED MAGNIFIERS 

 

Small 2' dia. IS x mag) E7.32 

 

Large 3
-
 dia. (4. magi E2 52 

 

CORE TRIM TOOL 39p 

 

PRESET TRIM TOOL 60p 

 

FREEZER AEROSOL f159 

 

CONTACT CLEANER AEROSOL El 45 

 

ELECOLIT CONDUCTIVE PAINT E4 99 

 

PVC TAPE IRGB) 3 reels E3 9P 
SCREWDRIVER SET El 98 

 

POCKET TOOL SET E3 98 

 

DENTISTS INSPECTION MIRROR E2 85 

 

JEWELLERS EYEGLASS E7 50 

 

PLASTIC TWEEZERS 69p 

 

MULTIMETER TYPE 2. (YN360TR1 20K op.v 

 

with transator tester E14.99 

 

AC OC volts DC current 4 very useful -e; 

 

tance ranges Weve used n and we like 4 

 

i 

 

�1 

 

HELPING HANDS JIG E6 65 

 

Heavy base Six ball and 

 

socket j r is allow infinite 

 

li-at- of clips through 

 

360' Has 21
- diameter (2 5 

 

magnifier allachedl used 

 

and recommended by our 

 

staff 

 

PAIR OF PROBES WITH LEADS (col. 77p 

 

O MAX PUNCHES 

 

3/8
-
Q 98; 1/2'[3.06; 5/8'E3.17, 3/4324 

 

Speakers Min 8 ohm 87p, 64,,h 89p, BJ nhm 

 

Crystal earpiece 

 

Magnetic earpiece 

 

Stethoscope attachment 

 

Mono headphones 

 

Stereo headphones 

 

Telephone pickup coil 

 

Min burner t;V 75p 12V 72p 

 

Euro breadboard 

 

S Dec breadboard 

 

Bimboard breadboard 

 

Verobloc breadboard 

 

BOOKS: 

 

50 Simple L E D Circuits 

 

How to Make Wallrie-Talkies 

 

Projects in Opto-Electronics 

 

Electronic Projects for Beginners 

 

Electronic Security Devices 

 

50 Circuits Using 7400 Series IC's 

 

Second Book of CMOS IC Projects 

 

Electronic Household Projects 

 

Radio Control for Beginners 

 

Electronic Synthesiser Projects 

 

How to Identify Unmarked IC's 65p 

 

International Diode Equivalents Guide 12.25 

 

Handbook of Integrated Circuits IIC'sl Equiv. 

 

& Substitutes Et 95 

 

Beginners Guide to Building Electronic 

 

Projects 1195 

 

Second Book of Transistor Equivalents and 

 

Substitutes E7 75 

 

How to Build Your Own Solid State 

 

Oscilloscope El 95 

 

Semiconductor Data Book Newnes E6 95 

 

Basic Electronics. Theory and practice fa 98 

 

Burgular Alarm Systems E5 55 

 

Electronics. Build and Learn E3 90 

 

Electronic Projects in Music E3 90 

 

Electronic Projects in Photography 13.90 

 

57p 

 

19p 

 

69p 

 

E3 36 

 

ES 49 

 

68p 

 

E6 20 

 

E3 98 

 

E6 98 

 

E5 98 

 

A Practical Introduction to Digital IC's E1 75 

 

How to design and Make Your Own PCB's 

 

E1 95 

 

E7 50 

 

E7 95 

 

E7 95 

 

El 95 

 

E1.95 

 

E 1 75 

 

E7 50 

 

Ell 75 

 

El 75 

 

17 75 

 

PCB etching kit E6 48 

 

ZX81 edge connector E2 25 

 

Ferrite rod 5 inch 59p 

 

PP3 clips top. PP9 clips I 1p. 

 

2 Station intwcomm E1053 

 

IC Sockets 8 Pin 16p, 14 pin 17p; 16 pin 18p 

 

Traditional Style Bell El 95 

 

Public Address Mic 50K 14.95 

 

Mic Insert Crystal 45p 

 

Cassette Mic El 29P 

 

Pillow Speaker E7 40 

 

Horn Speaker 51
-
 8 ohm E6 98 

 

Microprocessors for Hobbyists E4 75 

 

Electronic Test Equipment Construction 

 

BP75 El 75 

 

Electronic Projects for Home Security E3 90 

 

Questions and Answers Electronics E2 70 

 

20 Solid State Projects Car and Garage E4 80 

 

110 Electronic Alarm Projects E5 98 

 

52 Projects using IC741 E7 25 

 

IC555 Projects E1 95 

 

Electronic Music Projects Et 75 

 

Practical Construction of Pre-Amps. Tone 

 

Controls, Fitters + Atten Ell 95 

 

Radio Control For Beginners E1.75 

 

Mobile Disco Handbook E7.35 

 

More books in our price list 

 

ADVENTURES WITH 

 

MICROELECTRONICS 

 

Similar to 'Electronics' below. Uses 

 

I. C.s. Includes dice, electronic organ, 

 

doorbell, reaction timer, radio etc. 

 

Based on Bimboard 1 bread board. 

 

Adventures with Microelectronics E3.20 

 

Component pack E34.64 less battery. 

 

ADVENTURES WITH ELECTRONICS ca� 

 

An easy to follow book suitable for all ages. Ideal for beginners. No soldering, uses an S 

 

Dec Breadboard. Gives clear instructions with lots of pictures. 16 projects - including 

 

three radios, siren, metronome, organ, intercom, timer, etc. Helps you learn about 

 

electronic components and how circuits work. Component pack includes an S-Dei 

 

breadboard and all the components for the projects. 

 

Adventures with Electronics E2.85. Component pack E20.98 less battery. 

 



MA.-Impun Massive range of oompo■enta 

 

for your hobby.." insist on Maplin quality! 

 

NIAPLIN'S TOP TWENTY KITS   =- _  

 

THIS LAST ORDER KIT 

 

MONTH DESCRIPTION OF KIT CODE PRICE 

 

1. (1) M 75W Mosfet Amp Module LW51F £12.95 

 

2. (3) • Modem LW99H £44.95 

 

Case also available: YK62S Price £9.95. 

 

3. (5) • ZX81 10 Port LW76H f9.25 

 

4. (41 111 Car Burglar Alarm LW78K £6.95 

 

5. (8) • Partylite LW93B £9.45 

 

6. (2) • Keyboard for ZX81 LW72P £23.95 

 

Case also available: XG 17T £4.95. Complete ready-built 

 

7. (10) • 8W Amp Module LW36P £4.45 

 

8. (14) • VIC20 64 RS232 Interface LK11M £9.45 

 

9. (7) • Syntom Drum Synthesiser LW86T £11.95 

 

10. 021 • Harmony Generator LW91Y £17.95 

 

11. (17) • Spectrum RS232 Interface LK21X £17.95 

 

12. (6) • VIC20 Speech Synthesiser LKOOA £22.95 

 

13. (13) M ZX81 Sounds Generator LW96E £10.95 

 

14. (11) • Ultrasonic Intruder Detctor LW83E £10.95 

 

15. (15) M Logic Probe LK13P £9.95 

 

16. (26) • Car Battery Monitor LK42V £6.25 

 

17. (18) • Hexadrum LW85G £19.95 

 

18. (21) • Synwave Sounds Synth LW87U £10.95 

 

19. (25) • Spectrum Keyboard LK29G £28.50 9 XA09K 

 

Also required: LK30H £6.50; Case: XG350 £4.95 - Total £39.95. 

 

Also available complete ready-built: XG36P £44.95. 

 

20. (9) • ZX81 Speech Synthesiser LK01B £16.95 6 XA06G 

 

Over 80 other kits also available. All kits supplied with instructions. 

 

The descriptions above are necessarily short. Please ensure you know 

 

exactly what the kit is and what it comprises before ordering, by checking the 

 

appropriate Project Book mentioned in the list above. 

 

DETAILS IN 

 

PROJECT BOOK 

 

Best of E&MM 

 

5 XA05F 

 

4 XA04E 

 

4 XA04E 

 

Best of E&MM 

 

3 XA03D 

 

XG22Y £32.50 

 

Catalogue 

 

7 XA07H 

 

Best of E&MM 

 

Best of E&MM 

 

8 XA08J 

 

6 XA06G 

 

5 XA05F 

 

4 XA04E 

 

8 XA08J 

 

Best of E&MM 

 

Best of E&MM 

 

Best of E&MM 

 

KUPLIN'S FASCINATING PROJECTS BOOKS 

 

Full details in our Project Books 

 

Price 70p each. 

 

In Book 1 (XA018) 120W rms Mosfet 

 

Combo-Amplifier • Universal Timer 

 

with 18 program times and 4 outputs • 

 

Temperature Gauge • 6 Vero Projects. 

 

In Book 2 (XA02C) Home Security 

 

System • Train Controller for 14 trains 

 

on one circuit • Stopwatch with 

 

multiple modes • Miles-per-Gallon 

 

Meter 

 

In Book 3 (XA03D) ZX81 Keyboard 

 

with electronics • Stereo 25W Mosfet 

 

Amplifier • Doppler Radar Intruder 

 

Detector • Remote Control for Train 

 

Controller. 

 

In Book 4 (XA04E) Telephone 

 

Exchange for 16 extensions • 

 

Frequency Counter 1OHz to 60OMHz • 

 

Ultrasonic Intruder Detector • 10 Port 

 

for ZX81 • Car Burglar Alarm • 

 

Remote Control for 25W Stereo Amp. 

 

In Book 5 (XA05F) 300 Baud Duplex 

 

Modem to European Standard • 100W 

 

240VAC Inverter • Sounds Generator 

 

for ZX81 • Central Heating Controller 

 

• Panic Button for Home Security 

 

System • Model Train Projects • 

 

Timer for External Alarm. 
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In Book 6 (XA06G) Speech Synth 

 

esiser for ZX81 & VIC20 • Module to 

 

Bridge two of our Mosfet Amps to make 

 

a 350W Amp • ZX81 Sound on your 

 

TV • Scratch Filter • Damp Meter • 

 

Four Simple Projects. 

 

In Book 7 (XA07H) Modem (RS232) 

 

Interface for ZX81 VIC20 Commodore 

 

64 • Digital Enlarger Timer Controller 

 

• DXers Audio Processor • Sweep 

 

Oscillator • CMOS Crystal Calibrator. 

 

In Book 8 (XA08J) Modem (RS232) 

 

Interface for Dragon 32 & Spectrum • 

 

Synchime • 10 Ports for Dragon 32 • 

 

Electronic Lock • Minilab Power 

 

Supply • Logic Probe • Doorbell for 

 

the Deaf 

 

In Book 9 (XA09K) Keyboard with 

 

Electronics for ZX Spectrum • Infra-

Post this coupon now for your copy of the 1984 

 

catalogue. Price £1 35 - 30p post and packaging 

 

If you live outside the U K send £2.20 or 11 

 

International Reply Coupons I enclose £1.65 

 

Name 

 

Address 

 

L
 EE/WX 

 

J 

 

Red Intruder Detector • Multimeter to 

 

Frequency Meter Converter • FM 

 

Radio needs no alignment • Hi-Res 

 

Graphics for ZX81 • Speech Synth-
esiser for Oric 1 • VIC20 Extendiboard 

 

• ZX81 ExtendiRAM • Dynamic Noise 

 

Limiter for Personal Cassette Players 

 

• TTL Levels to RS232 Converter • 

 

Logic Pulser • Pseudo-Stereo AM 

 

Radio • Ni-Cad Charger Timer • 

 

1984 

 

CATALOGUE 

 

A massive 480 big pages of 

 

description, pictures and data 

 

and now with prices on the page. 

 

The new Maplin catalogue is the 

 

one book no constructor should 

 

be without. Now includes new 

 

Heathkit section. On sale in all 

 

branches of W.H. Smith. Price 

 

£1.35 - It's incredible value for 

 

money. Or send £1.65 (including 

 

p & p) to our mail-order address. 

 

Adder- Subtracter • Syndrum s Inter-
face • Microphone Pre-Amp Limiter 

 

In Book 10 (XA10L) Cassette 

 

Easyload for ZX Spectrum • 80m 

 

Amateur Receiver • Auto Waa-Waa 

 

Effects Unit • Oric 1 Modem Interface 

 

• 2.8kW Mains Power Controller • 

 

Extendiport for Dragon 32 • 12V Fluor-
escent Tube Driver • 32-Line 

 

Extension for Digi-Tel. 

 

GREAT PROJElLft 

 

FROM E&M F 

 

Our book "Best of E&MM 

 

Projects Vol. 1" brings together 

 

21 fascinating and novel pro-
jects from E&MM's first Year. 

 

Projects include Harmony 

 

Generator, Guitar Tuner, Hexa-
drum, Syntom, Auto Swell, 

 

Partylite, Car Aerial Booster, 

 

MOS-FET Amp and other 

 

musical, hi-fi and car projects. 

 

Order As XH61R. Price £1. 
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ELECTRONIC 

 

,;UPPLIFS I Tr 

 

Mail Order. P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend 

 

(0702) 552911 • Shops at: 159-161 King Street. Hammersmith, 

 

London W6. Tel: 01-748-0926. • 8 Oxford Road. Manchester. Tel: 061-
236-0281. • Lynton Square, Perry Barr, Birmingham. Tel: 021-356-
7292. • 282-284 London Road, Westclitf-on-Sea. Essex. Tel: 0702 

 

554000. • 46-48 Bevois Valley Road, Southampton. Tel: 0703 25831. 

 

All shops closed all day Monday. 

 

All prices include VAT and carriage. Please add 50p handling charge 

 

to orders under £5 total value (except catalogue). 

 

Despatch by return of post where goods available 

 


