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Everyday Electronics 

 

Colour Print Service 

 

What better way of ensuring your 

 

pleasure than to actually see your prints 

 

before you pay—and then to be charged 

 

only for the successful pictures within 

 

the price ranges quoted. That is the deal 

 

you get from our colour print service 

 

providing the best all-round value for 

 

money available. 

 

Over the past ten years, hundreds of 

 

thousands of magazine readers have been 

 

delighted with our postal service. They 

 

have sent their films in to us again and 

 

again. So why not give it a whirl yourself? 

 

QUALITY 

 

Every print is checked at every stage of 

 

processing to ensure accurate colour 

 

reproduction. 

 

RELIABILITY 

 

Processing and printing take up to 48 

 

hours. Allowing for postal or peak-period 

 

delays, you should normally expect your 

 

prints after seven to ten days. 

 

LARGER PRINTS 

 

Our Superprints give you 30 per cent 

 

more picture area at no extra charge. 

 

EASY CREDIT 

 

You pay only for your successful shots 

 

within the price ranges quoted—and 

 

then only after you have seen the prints. 

 

FREE FILM 

 

When you order a replacement film, we 

 

send you a second film free. 

 

COMPARE PRICES 

 

If you are invoiced for £2.70, plus 30p 

 

postage and packing per film, that could 

 

be for as many as 24 successful prints. 

 

See your 

 

prints 

 

before 

 

you pay 

 

See our price range: 

 

No. of Superprints 

 

or standard prints 

 

0-6 

 

7-12 

 

13-18 

 

19-24 

 

25-30 

 

31-36 

 

Price (inc. 

 

15% VAT 

 

£1.20 

 

£1.70 

 

£2.20 

 

£2.70 

 

£3.20 

 

£3.70 

 

LUXURY COLOUR PRINTS 

 

You will be amazed at the beautiful 

 

colours and sheen finish of your prints. 

 

They have elegant rounded corners and 

 

are borderless to give you maximum 

 

picture area. Choose either standard 

 

prints or the larger Superprints by ticking 

 

the appropriate box on the enclosed 

 

envelope or on the coupon below. 

 

Superprints Print size aapprox.) 

 

35mm 110 126 Disc 

 

4"x53/4" 4"x5(/8" 4"x4" 4"x5/8" 

 

Standard prints Print size (approx.) 

 

R2"x5" 3V2"x4V2"3V2"x3y2"N/A 

 

NO MONEY—NO STAMP 

 

Just send any good make of colour print 

 

film, including disc film, inside the 

 

Freepost envelope enclosed with this 

 

issue. Or fill in the coupon below and send 

 

with your colour print film in a strong 

 

envelope to: Everyday Electronics 

 

Colour Print Service, FREEPOST, 

 

Reading, RG 1 1 BR. 

 

PERSONALISED SERVICE 

 

Our valued readers know we care for 

 

their prints. If you have any queries 

 

about this highly-personalised service, 

 

contact Customer Service, Kenavon 

 

Drive, Reading, RG 1 3HT, or ring 

 

Reading (0734) 597332. 

 

YOU BENEFIT IN FOUR WAYS 

 

1. Processing is free—you pay only for 

 

sucrPcsful prints (plus p & p). 

 

2. You enjoy a highly personalised 

 

service with every care taken over each 

 

individual print. 

 

3. You are not hampered with credit 

 

vouchers. 

 

4. You get more prints for your money, 

 

so it is worth your while always having 

 

your camera action-ready. Compare the 

 

shop prices. 

 

FREE COLOURPRINT FILM OFFER 

 

For every 110,126,135 (all 24 exp, 

 

ASA100) film you order from this 

 

Colour Print Service at our specially 

 

reduced price of £1.20, you receive in 

 

addition a FREE high-quality 

 

Colourprint film specially packed by 

 

one of the world's leading manufacturers. 

 

Offer excludes Black & White, 

 

transparency, sub-miniature, C22 & 

 

Agfa CNS film. Superprints can be 

 

produced only from Kodacolour II, C41 

 

rassette, cartridge and disc film, not half 

 

frame. Prices are correct at the time of 

 

going to press and are for UK readers 

 

only. Standard terms of business are 

 

available on request. 

 

USE THIS LABEL IF YOU HAVE NO ENVELOPE, OR PASS IT TO A FRIEND. IT IS USED TO SEND YOUR PRINTS. 

 

To: Everyday Electronics Colour Print 

 

Service, FREEPOST, Reading, RG1 1 BR. 

 

• Print my enclosed film (Please tick box) 

 

Superprint size ❑ 

 

Standard size ❑ 

 

• Rush me of 35/24 of 110/24 

 

 of 126/24 at £1.20 each together with 

 

one FREE film for each film ordered. 
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Cirkrt.A new name. 

 

This year Ambit will stop being Ambit. And 

 

become Cirkit. 

 

Cirkit is more than just a change of name. It 

 

means a better service for you. Faster delivery. 

 

A bigger range of the best and latest 

 

products with well over 10,000 different items 

 

available. 

 

Everything for the home and industrial user. 

 

A whole new Cirkit range of constructional 

 

kits, graded for the student, expert and 

 

enthusiast. 

 

Modules to build for everyone. 

 

Cirkit is a go ahead company that believes in 

 

giving service to its customers. 

 

There's a technically skilled staff to help you. 

 

We keep in touch with the manufacturers 

 

and we know what's going on. 

 

As soon as new products are available, Cirkit 

 

has them. 

 

Cirkit means a bigger catalogue. A better 

 

company to deal with. 

 

And a wider than ever range of products 

 

that's growing all the time. 

 

For you, Cirkit means a bigger stock and 

 

better service. 

 

For further information send for our latest 

 

catalogue or visit one of our three outlets at: 

 

200 North Service Road, Brentwood, Essex, 

 

CM 14 4SG; 53 Burrfields Road, Portsmouth, 

 

Hampshire, PO3 5EB; Park Lane, Broxbourne, 

 

Hertfordshire, EN 10 7NQ. 

 

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire. 

 

I enclose 80p. Please send me your latest catalogue and 3 x S I discount vouchers! 

 

Name   
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Telephone 

 

Cirkit 

 

Bigger Stock. Better Service. 

 

Computer Products 

 

A complete range from Connectors to 

 

Board Level product 

 

C 12 Computer Cassette 2100012 055 

 

BBC to Centronics Printer 03-10019 7.25 

 

BBC to 25 way D Male 03.10021 4.50 

 

25 way D Socket 10.25200 1.90 

 

25 way D Plug 10-25100 1.30 

 

Cover for 25 way D 1625322 0.93 

 

20 up Eprom Fraser 4082100 31.25 

 

Z80 A Industrial Controller 4082000 49.95 

 

6802 Industrial Controller 4068020 49.95 

 

6502 Industrial Controller 40651120 49.95 

 

Z8 Basic/Debug Controller 414XMM 50.00 

 

Nicad Batteries & Chargers 

 

Minimum life 600 (300 PP3 size) full 

 

charge/discharge cycles. Batteries must be 

 

charged from a constant current source 

 

only. All batteries are supplied only with a 

 

residual charge and should be charged 

 

before used. 

 

AA 

 

'C 

 

-D
-

PPS 

 

1.2V 

 

1.2V 

 

SOUnAH 

 

2 2A 

 

12V 4.0AH 

 

8.4V IIIImm 0184164 

 

CH 1 /22 PP3 (larger I I mA for 16 Marrs 

 

01-00159 

 

CH8/RX Muluixupx Charger 

 

01-02214 9.40 

 

Will recharge AA, C. D and PP3 size cells 

 

with automatic voltage selection. Will 

 

recharge following combination: 6x D. 

 

6xAA, 6xC, 2XPP3, 2xD+2xC, 

 

2xD+2xAA, 2 x D + I xPP3, 2xC+2xAA, 

 

2 x C + I xPP3, 2xAA+I xPP3. 

 

Battery Adaptor 0112001 0.96 

 

Sold in pairs: one to convert AA size to C 

 

size and one to convert C to D size. Both 

 

may be used together to convert an AA to D 

 

size. 

 

Semiconductors 

 

Linear /C's 

 

LM301 AN 

 

LM308CN 

 

LM31 I CN 

 

LM324 

 

LM3:19N 

 

LM346 

 

LF347 

 

LM348 

 

LF351 

 

LF353 

 

LM38ON 

 

NF555N 

 

01 12004 

 

01-12024 

 

01.12044 

 

DIL ver-n 

 

DIL version 

 

Popular comparator 

 

Low power quad op amp 

 

Low power quad comparator 

 

Programmable quad op amp 

 

Quad Bi-FET op amp 

 

Quad 741 type op amp 

 

Bi-FET op amp 

 

Dual version of 1-F351 

 

I W AF power amp 

 

multi-purpose low cost timer 

 

1-9 

 

090 

 

2.35 

 

3.05 

 

370 

 

1049 

 

0.74 

 

1.99 

 

285 

 

3.50 

 

4.30 

 

61-03011 0.44 

 

61 Q3081 0.65 

 

61-00311 0.46 

 

61-03240 0.67 

 

61-03390 0.68 

 

61-00346 3.72 

 

6140347 1.82 

 

61-03480 1.26 

 

61-03510 0.49 

 

61-03530 0.76 

 

61410380 1.00 

 

61-05550 0.45 
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for a be 

 

tter service. 

 

NE556N Dual version of the 555 

 

uA741CN DIL low cost op amp 

 

uA747CN Dual 741 op amp 

 

uA748CN 741 with external frequency 

 

comp 

 

HA1388 18W PA from 14V 

 

TDA2002 8W into 2 ohms power amp 

 

ULN2283 I W max 3.12V power amp 

 

MC3357 Low power NBFM IF system 

 

and detector 

 

ULN3859 Low current dual conversion 

 

NBFM IF and detector 

 

LM39M Quad notion amp 

 

LM3909N 8-pm DIL LED Basher 

 

KB4445 Radio control 4 channel 

 

encoder and RF 

 

K84446 Radio control 4 channel 

 

recenver and decoder 

 

ICM7555 Low power CMOs version of 

 

timer 

 

ICU003KC Versatile AF signal generator 

 

with smeisquare/triangle 

 

ON 

 

6105560 

 

61-07411 

 

61-07470 

 

6104780 

 

61 Q 1388 

 

61-02002 

 

61-02283 

 

0.50 

 

0.22 

 

0.70 

 

0.40 

 

2.75 

 

1.25 

 

1.00 

 

61-03357 2.85 

 

6103859 

 

61-39000 

 

61-39090 

 

295 

 

0.60 

 

0.68 

 

61-04445 1.29 

 

6104446 2.75 

 

61-75550 0.98 

 

6108038 4.50 

 

TKI0170 5 channel version of KB4445 61.10170 1,87 

 

HA 12002 Proxeetion mortlnr system 

 

for amps. PSUx. TXs etc 

 

HA12017 83dB S/N phomo preamp 

 

0001%THD 

 

MC 14412 300 baud MODEM controller 

 

(Eduro/US specs) 

 

61.12002 1.22 

 

61-12017 0.80 

 

61.14412 6.85 
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Microprocessor & Memories 

 

Z80A Popular and powerful 

 

8ba CPU 

 

Z80APIO 2 port parallel input/output 

 

Z80A CTC 4 channel counter✓timer 

 

28671 Z8 Micro comp. and Basic 

 

61163 16K(2kx8)CMOS 

 

RAM 200nS 

 

Z6132-6 32K(4kx8)quast 

 

RAM 350nS 

 

41162 16K (16kx 1) 1 50n 

 

2764 64K (8kxg) 450nS 

 

2732 32K(4kx8)450nS 

 

Voltage Regulators 

 

7805 SV IA positive 

 

7812 12V IA positive 

 

7815 15V IA positive 

 

7905 5V IA negative 

 

7912 12V IA negative 

 

7915 15V IA negative 

 

Transitors 

 

BC182 General purpose 

 

BC212 

 

BC237 

 

BC238 

 

BC239 

 

BC307 

 

BC309 

 

General purpose 

 

Plastic BC 107 

 

Plastic BC108 

 

Plastic BC 109 

 

Complement to BU37 

 

Compkment to BC238 

 

2618400 3.40 

 

2618420 2.95 

 

2618430 2.90 

 

26418671 17.50 

 

2636116 6.68 

 

2606132 15.00 

 

2624116 1.59 

 

2602764 9.50 

 

2602732 5.70 

 

27.78052 0.40 

 

27-78122 0.40 

 

27-78152 0.40 

 

27-79052 0.49 

 

27-79122 0.49 

 

27.79152 0.49 

 

58-00182 0.10 

 

58-00212 0.10 

 

5800237 0.08 

 

5800238 0.08 

 

58-00239 0.08 

 

58-00307 0.08 

 

58,00308 0.08 

 

BC309 

 

BC327 

 

BC337 

 

MPSA 13 

 

MPSA63 

 

1310 

 

1176 

 

3SK51 

 

3SK88 

 

TIP31 A 

 

TIP32A 

 

VN66AF 

 

ZFX3866 

 

IN4001 

 

IN4002 

 

IN4148 

 

Complement to BC239 

 

Driver/power stage 

 

Driver/power stage 

 

NPN Darlington 

 

PNP Complement to 

 

MPSA 13 

 

NET for HF-VHF 

 

JFEr analogue switch 

 

Dual gate MOSFE r-VHF amp 

 

Dual gate MOSFE -Ultra to 

 

no-

Output stage 

 

Complement to TIP31 A 

 

VMOS Power FEr 

 

E4ine version 2N3866 

 

Rectifier diode 

 

Rectifier diode 

 

General purpose silicon 

 

5800309 0.08 

 

5800327 0.13 

 

58-00337 0.13 

 

58-W 13 0.30 

 

5804063 

 

5902310 

 

5902176 

 

6004051 

 

60-04088 

 

58-15031 

 

58-15032 

 

60-02066 

 

58-03866 

 

120016 

 

120026 

 

1241486 

 

Silicon Controlled Rectifiers 

 

BRYSS-100 IOOV 8A 52-55100 

 

C106DI 400V 4 O 52-00106 

 

C122DI 400V 80A 52-00122 

 

3mm Diameter LEDs 

 

V178P Red 

 

V179P Green 

 

VIWW Yellow 

 

5mm Diameter LEDs 

 

CQY40L Red 

 

CQY72L Green 

 

CQY74L Yellow 

 

Infra-Red LEDs 

 

CQY99 Emitter 

 

BPW41 Detector 

 

Tri Colour LED 

 

V518 Oracir-Green-Yellow, 

 

Capacitors 

 

0.30 

 

0.69 

 

0.65 

 

0.60 

 

0.99 

 

0.35 

 

0.35 

 

0.95 

 

0.45 

 

0.06 

 

0.07 

 

0.05 

 

0.50 

 

0.70 

 

145 

 

15-01780 0.15 

 

15-01790 0.16 

 

15018W 0.18 

 

15.10400 0.12 

 

1510720 0.15 

 

15-10740 0.15 

 

I5-10990 0.56 

 

1530410 1.51 

 

15-05180 060 

 

Aluminium Electrolytics Radial PCB 

 

Mounting 

 

I Ou 16V 05-10606 

 

47u 16V 0547606 

 

47u 25V 05-47607 

 

470u 6.3V 0547705 

 

4700 16V 0547706 

 

Tantalum Beads 

 

1 o 351. 05-10501 

 

I Out 16V 05-11601 

 

47ul 6.3V 05-47601 

 

47ul 16V 0547602 

 

Pack of 4 

 

0.24 

 

0.28 

 

0.28 

 

036 

 

0.48 

 

Each 

 

018 

 

0.28 

 

045 

 

0.92 

 

Monolithic Capacitors 

 

In 

 

lOn 

 

loon 

 

04-10204 

 

0410304 

 

04-10404 

 

Lout Voltage Disc Cermatc 

 

In 

 

IOn 

 

Polyester (C280) 

 

IN 

 

47n 

 

IOW 

 

470n 

 

IuF 

 

R F Components 

 

M-10203 

 

0410303 

 

0410305 

 

0447305 

 

0410405 

 

0447405 

 

04-10505 

 

Pack of 3 

 

0.39 

 

0.42 

 

0.45 

 

Pack of 5 

 

0.20 

 

0.20 

 

Pack of 3 

 

0.18 

 

0.24 

 

0.24 

 

0.51 

 

0.66 

 

Filters 

 

CFU/IFB CFW/IFH SERIES 

 

Miniature 455kHz filters. UP and O/P 

 

impedance 2K. 

 

-61IBW -4UdBW 

 

IFB6/CFU455H 6kHz IW12 1645512 1.95 

 

IYB12/CFU455F 12kHz 26kHz 1645515 1.95 

 

IFH65/ 

 

CFW455Hr 6kHz 14kHz 1645525 2.45 

 

LFG125/ 

 

CFW455FT 12kHz 22kHz 1645528 2.45 

 

CFd2455A Mechanical IF Fi ters for 

 

455kW 1945530 0.77 

 

Crystal Filters 2 Pole Types 

 

I OM I SA 107 Centre Freq. 2610152 2.10 

 

I OMO)BAA 10.695 Centre Freq. 2011152 349 

 

Inductors 

 

We offer the complete Toko range of fixed 

 

and variable inductors. Over 500 coils from 

 

audio to V.H.F. See catalogue for details. 

 

Soldering Irons (Antex) 

 

6240 bon 240VAC I7 Wags 

 

X.&240 Iron 25W 240V High heat 

 

capacity 

 

SK6 Presentatxm pack of one 

 

X.&240 with 51`4 stand 

 

MLXS Handy 12V ISW soldering 

 

von complete with 

 

croc old, clips and solder 

 

5422300 520 

 

5422500 5.40 

 

5422510 720 

 

54`20004 560 

 

Please add 15% VAT to all advertised prices 

 

and 60p post and packing. Minimum order 

 

value 5-2 please. We reserve the right to vary 

 

prices in accordance with market 

 

Fluctuation. 

 



YOURCAREER..YOUR FUTURE..YOUR OWN BUSINESS-YOUR HOBBY 

 

THIS IS THE AGE - OF ELECTRONICS ! 

 

the waldt fastest growth 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 — e.pecially 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 BritishNati,onalRafte &Electronics School Reading,Berks EGG 1BR 

 

r -1 

 

• 

 

' 
COLOUR BROCHURE 

 

Please send your brochure without any obligation to 

 

NAME 

 

ADDRESS 

 

BLOCK CAPS PLEASE 

 

I am interested in: 

 

COURSE IN ELECTRONICS 

 

as described above 

 

RADIO AMATEUR LICENCE 

 

MICROPROCESSORS 

 

OTHER SUBJECTS 

 

please state below 

 

OR TELEPHONE US 

 

073451515 OR oon.•m••s 

 

' 
—4&

' 
Er/610,41 

 

TELEX 
SERVICE) CACC 

 

POST NOW TO 

 

LkftmNa�t
0
analRadio&M P, ctro School Rea hng,Berks.RG1IB j 
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Rapid 

 

°Electronics 

 

MIN DCONNECTORS 

 

9 way 15 way 25 way 3] waV 

 

Piup adder IuP 60o BSp 125p 1 JOp 

 

Right angle 170p 1800 240D 35W 

 

Sockets lop 90. 130p 1950 290. 

 

R fight angle 160p 210p 2900 440p 

 

Coven -OOP 900 100. 110, 

 

CONNECTORS 

 

DIN Plug Ski Jack Plug Ski 

 

2 Pin OP 9p 2 5 m top lop 

 

7 pin 12P IOp 3.5mm 9P On 

 

5p-n l3P lip Sundardl6P 20P 

 

Ph- lOp 12P Stereo 24P 25P 

 

tmm 12p 13p 4mm 18p I 7 

 

UHF ICBI Connector, 

 

PL259 Plug 400. Reducer 14P. 

 

S0239 swan chaser, ski 380. 

 

502395 round cheese akI 4. 

 

IEC 7 Pin 25OV16A. 

 

Rug chop, mounting 38P 

 

Socket free hanging 600 

 

Socket will, 2m lead 1200 

 

SCRs 

 

►CI06D 

 

400V BA 

 

400V 12A 

 

30 

 

70 

 

95 

 

SOLDERING IRONS 

 

Ante, CS I 7 Soldering Iron 495 

 

2.3 and 4.7mm bits to it . 85 

 

CS 17Wor XS
 
25W Namant. 210 

 

Ante., XS 25W 525 

 

3.7 and 4 7m Nu to wR 85 

 

Solder pump deeol dering tool. 480 

 

Spare nozzle for above 70 

 

10 metes 22swg solder 100 

 

MAIL ORDERS: 

 

Unit 3, Hill Farm Industrial Estate, 

 

Boxted, Colchester, Essex C04 5RD. 

 

Tel. Orders: Colchester (0206) 36412. 

 

Telex: 987756. 

 

CABLES 

 

20 metre pack smote core <onnact 

 

ing cable ten different cofoun. 750 

 

Speaker cable lop/m 

 

Standard screened tBp/m 

 

Tenn careened 24p/m 

 

2.5A 3 core mans 23p/m 

 

10 
Z, 

rainbow ribbon 25P/It 

 

20 way rainbow ribbon 47p/ft 

 

14F /ft 

 

281 

 

10 way gory ribbon 

 

20 way, pay ribbon . 

 

SWITCHES 

 

SuNnin toggle 

 

SPST 550. SPOT 60P. DPOT 65P 

 

M. n_ Iopyla 

 

SP! BOP. SPDT antra oft 901`. 

 

DPDT 90p. DPDT antra oft loop. 

 

AStandard toggle 

 

T 35P. DPDT48p 

 

Miniature DPDT slide 14p 

 

Push to make lisp. 

 

Push to Neat 22P. 

 

R.I— ry0e adjustable stop. 

 

1 P12W, 2P6W, 31`/W all SSp cac n, 

 

01 L switches 

 

4SPST 8DP 6 SPST BOP. BSPST 

 

loop 

 

VOICE SYNTHESISER-

Now your computer can talk. 

 

The GI SPo756 speech Drocapor 

 

s eNo through s,.,ad Program to 

 

�nthen2o speech. Allophone 

 

xtend•d Dhonomal srstr m eves 

 

u hr-li d vocebolery. 

 

Eedy meerlacad w+th any digital 

 

system, an TTL compatible ug-
nals are ul to .1-1 the all. 

 

Phones. 

 

SP0256 850P. Data. SOP 

 

VERO 

 

VerotAm 4 

 

Vir-board Sir, 0 1 mean., 

 

2.5x1 

 

2.5 . 3.75 

 

2.5 x 5 

 

3.75.5 

 

Now, uta 3.75 • 17 

 

New aiza 4.75 z 17 . 

 

VO board 

 

Vemp,ns Per 100 

 

Single vded 

 

Dw de Pdea 

 

Spot face cutter 

 

Pm tool 

 

Wring Pen 
n

 

 

Soave wool 75p 

 

375 

 

22 

 

75 

 

85 

 

95 

 

330 

 

415 

 

160 

 

50 

 

60 

 

130 

 

62 

 

330 

 

Comb 6 

 

MICRO 

 

21141_2 200 

 

2716 295 

 

2532 290 

 

27128.25 2150 

 

2732 350 

 

2764.250 650 

 

4116P20 85 

 

61161`3 600 

 

6502CPU 325 

 

6522 VIA 295 

 

6532 570 

 

6551 ACIA 650 

 

69DOCPU 210 

 

6e02CPU 250 

 

60D9CPU 620 

 

6810RAM 115 

 

6821 PIA 110 

 

6840 360 

 

6850 110 

 

6852 240 

 

6875 495 

 

6880 100 

 

81 LS95 85 

 

81 LS% 85 

 

BILS97 85 

 

BDBDA 250 

 

9085AC 340 

 

8156 350 

 

8212 110 

 

8216 100 

 

8224 120 

 

8228 120 

 

8251 250 

 

8253 390 

 

8255 225 

 

8259 790 

 

MC1488 55 

 

MC1409 55 

 

ZBOACPU 290 

 

Z90APIO 260 

 

ZBOACTC 260 

 

Z90AS10 900 

 

ZBOADMA 1150 

 

REGULATORS 

 

781_05 30 

 

78L12 30 

 

781_15 30 

 

7905 35 

 

7812 35 

 

7815 35 

 

LM308K 130 

 

LM317K 770 

 

LM317T 90 

 

LM323K 420 

 

DIODES 

 

BY127 12 

 

OA47 10 

 

CA 90 8 

 

OA91 

 

OA200 8 

 

OA202 8 

 

1 N914 4 

 

►1N4148 3 

 

791_05 15 

 

79L12 /5 

 

79L15 45 

 

7905 40 

 

7912 40 

 

7915 40 

 

LM 773 35 

 

78HO5 550. 

 

►1N4001 

 

144002 

 

1 N4006 

 

N4007 

 

IN5101 12 

 

1N5401 6 

 

1 N51 17 

 

400m= 
6 

 

1 3W revers 13 

 

5 

 

7 

 

7 

 

HARDWARE 

 

PP3 batter, clip 

 

Field or black crocodile clip 

 

Bloc 

 

kno 

 

Pr U
k

t asonic t •nsduo
pointer control 

n 
b 

 

116V Elactronic bu...r 

 

1-12V Et-on-c 5uzaa1 

 

►PS2720 Pro,. nansescer 

 

►64mm 64 ohm rpwkar 

 

10-64mm 8 ohm speaker 

 

20mm panel f,wholder 

 

Red a lack probe. 

 

4mm to mints 

 

12 vary 'ch..I.I.' dock 

 

ultr►anin. 6 or 111,11T   

 

Ditto, but DPDT 

 

EIJRO CONNECTORS 

 

�7 

 

ACCESS AND 

 

BARCLAYCARD 

 

WELCOME 

 

CAPACITORS 

 

6 Paraster.ndal lode. 250. 0290 

 

6 lrpa. 0,01,0.015.0.022.0,033-
, 1 5 6p; 0.047, 0.088, 0.1 7P.015, 

 

390 0.22 i p. 0.33, 0 47 13P. 0.68 

 

50 20p: 1 u - 23P. 

 

65 ElactOlytic, radial or a.ial lead.. 

 

75 0.17/63V, 1/63V, 2.2A73V,4.7rB3V, 

 

70 10125V 7p;22/25V,47/26V 8P. 

 

70 100/25V 9p: 220125V .lisp. 

 

25 470/26V . 22p: 1000/25V 30p. 

 

35 2200/25V 50p, 

 

33 Tog end power supply Nactoly tics 

 

30 2200/4oV , flop, 4700/40V - 160p 

 

130 2200163V - 140p, 1700/63 V 230P 

 

195 Pdyeeter, minumn Snima, PCB 

 

1 3n3,4n7,6n8,10n.15n, 7p. 

 

22n, 33n,17n,68n,8p./ooh. 91`: 

 

15pn, 11p. 220n, 130.730n, 
20P.wrap 470n 26P. 680n, 291 1u 33P, 2, 2, 

 

at 50._ 

 

T-I.I., board: 

 

0.1, 0.22, 0.33, 0.47, 1.0 •35V 

 

  12y. 2.2, 4.7, 10 • 26V -20P; 

 

15/I6V-30P. 221, 6V 27P;37/ 

 

18V -45p:47/BV 271`: 47/16V -

76p:66/6V - 40p. 100"ov - III 

 

  Car disc. 22p0.O to 50 V, 30 •acn 

 

Mullerd m.-r- aeramb Plata: 

 

1 BPF to I OOP  OP each. 

 

Gold fieri Fit. angle Wue 

 

1. I. Plug uck 

 

64vey A.B 195 230 

 

64, A.0 220 270 

 

% way, A.8+C 320 330 

 

SOCKETS 

 

6 P'^ 

 

14 pin 

 

16 Pm 

 

18 pm 

 

20 pin 

 

22 pin 

 

24 pin 

 

28 pin 

 

40 Din 

 

Low War• 

 

profile P 

 

6P 281` 

 

8P 451` 

 

9P SSp 

 

Tp 600 

 

13p 68p 

 

t6p 5p 

 

lap 82p 

 

23p 95p 

 

25p 135P 

 

COMPONENT KITS 

 

An ideal opportunity for the beginner or the experienced constructor 

 

0 obtain a ml,de r.nga of components at peaH reaPcaa vricee. 'aw sx 

 

RMn ror kit. Co,ains 10 0l each v.1- Irom 4.7 ohms to I M -total 

 

of 650 reentor,l 530 

 

Ceramic Coo. k.t. 5 of each value - 22p to 0.01u (175 cagl 370 

 

Pollreeter CaP. kit. 5 of each value from 0 .0 1 to 1 uF 165 caDsl 575 

 

Preset kit. Conran, 5 of each value from 100 ohms to 1M -total 

 

65 Prefers 425 

 

Nut and Bolt kd hotel 300 6temsl. IBOP 

 

25 68A L" bo 
1: 

50 6BA washers 50 68A nuu 

 

25 SO  bolts 2548A 'i."bolts 5068A w.her, 

 

5068A nuts 2560A-4 bolts 

 

OPTO 

 

►3mm rad 7 1-5mm red 7 

 

►3mm peen 10 ►Smm green 10 

 

11-3-.11-10 ►5mm y.11-10 

 

Chris to wit 3p each. 

 

Rec-que, TIL32 40 

 

►rad 17 TI L 78 40 

 

peen 17 ►711111 BO 

 

yellow 17 ORP12 85 

 

1 LD 14 95 IL074 185 

 

►TIL38 40 TIL100 70 

 

2N5777 45 DuN colour 60 

 

Seven aagmant d-wlays 

 

Conn cathode Com anode 

 

DL7040.3' 95 OL7070.3' 95 

 

►FND500 FND507 

 

0.5" 100 0.5" 100 

 

10 bar Or  LED display. rad 180. 

 

LCD 3", digit 4950. 4 digit 520p. 

 

400V 8A 

 

400V 16A 

 

400V 4A 50 OR 

 

100 

 

TRIACS 

 

)I1 M1IPER LEADS 

 

85 

 

95 

 

25 

 

Lanph 11PIn 16pin T/Pin 4ppin 
PotYft rr.slstol. top 1000p, 6p. 

 

Sole ended DlPln aader Plu9lwmper 
1500 700, as, 68000.012u, 10p. 

 

21 ins. 115 1
.d

 200 380 
T,,-,s. Mulford 908eenee 2 10 

 

Dble ended DIP ineader Plugl Wmpr 
pF, 12{7; 2 22PF, 70D. 5.S85pF, 75p 

 

6 185 205 300 465 

 

12im. 195 215 315 490 

 

24
'..

 ins. 210 235 345 510 

 

36. 230 250 375 595 

 

25 wy D Connector Wmpars 

 

1 Ons. long single ended male 495p. 

 

18.ns.l-9 Ingle ended 1lmale 525p 1A 100V 

 

BRIDGE 

 

RECTIFIERS
 

  

 

1A 50V 

 

2A 200V 40 

 

2A 100V 45 

 

.A 100V 00 

 

8A IOOV 95 

 

20 VMIB DIL 0.9A 

 

35 200V 50 

 

O &W11001902M 

 

ZX81 2 a 23 way edge connector 

 

wrap for ZX81 . 150 

 

SPECTRUM 2 x 28 way edge 

 

nacfor wire wrap.  200 

 

AMPHENOLPLUGS 

 

24
::

v IEEE IDC 150 

 

36 wa Cantronix IDC . . 490 

 

RIBBON CABLE 

 

Gray Ribbon cable. 'nca Par foot 

 

10 way 14 34- 58 

 

16 way 75 40 war 68 

 

20 war 28 50 way 90 

 

126 wav 38 60 way 100 

 

IDC CONNECTORS 

 

PCB PCB Social Edge 

 

Plug Pl, 
a 

Conn. 

 

St Rt ng 

 

t0 war 90 90 85 

 

16 way 130 170 

 

20 way 145 145 

 

26 way 175 175 

 

34 wav 205 205 

 

40 .v 220 220 

 

50 way 235 275 

 

60 way 330 330 

 

110 

 

125 

 

50 

 

170 

 

90 

 

200 

 

230 

 

120 

 

175 

 

195 

 

240 

 

320 

 

340 

 

795 

 

495 

 

LINEAR 

 

555CMOS 80 

 

556CMOS 150 

 

709 25 

 

P 74 14 

 

748 35 

 

94000) 350 

 

AY�3�1270 720 

 

AY 3 8910 370 

 

AY 3-8912 540 

 

CA3046 60 

 

►CA3080 65 

 

CA3089 90 

 

CA3090AG 375 

 

CA3130E 85 

 

►CA3140E 36 

 

CA3161E 100 

 

CA3189 290 

 

►CA3240E 100 

 

LM339 40 LM3911 120 NES66 140 

 

LM348 60 LM3914 225 ►NES67 100 

 

LM358 50 LM3915 225 ►NE570 370 

 

CL7106 680 LM377 170 LM 13600 105 N1571 370 

 

C 1_7811 95 ►1_44380 75 MC 14% 68 ►RC4136 55 

 

CL 62 180 ►LM381 120 MC3340 115 ►RC4558 40 

 

CL7622 180 LM382 120 ► MFIOCN 350 SL480 170 

 

CL8038 295 LM384 130 ML922 400 SLL490 250 

 

CLS211A 200 LM 386 90 ML924 195 SL76018 150 

 

CM7224 785 LM387 120 ML925 210 ►SN76477 390 

 

CM7555 90 LM393 40 
N41.9 

26 140 SP0256AL2850 

 

►LF351 45 LM709 25 ML927 140 TBA120S 70 

 

LF353 85 LM711 60 ML928 140 TBA800 75 

 

LF356 90 LM725 350 MI-929140 TBA810 % 

 

LM10 325 LM733 75 MM5387A 465 TBAS20 70 

 

LM301A 50 LM741 14 NE529 225 TBA950 220 

 

LM311 70 LN1747 60 NES31 140 TOA1008 320 

 

LM318 120 LM1458 40 NE544 205 ►TDA1022490 

 

LM324 30 LM2917 200 ►NE555 16 TOA1024 125 

 

LM334Z 100 LM3900 45 ►NE556 45 TL%1 40 

 

LM3352 125 ►LM3909 75 NE565 110 TL062 60 

 

TLO64 

 

TL071 

 

TLO72 

 

TLO74 

 

►71_081 

 

T L0 82 

 

TL 

 

084

 

 

TL 170 

 

UA2240 

 

ULN2003 

 

ULN20D4 

 

XR2206 

 

ZN414 

 

ZN423 

 

ZN424 

 

ZN425E 

 

ZN426E 

 

ZN427E 

 

ZN428E 

 

ZN459 

 

ZN1034E 

 

% 

 

30 

 

45 

 

95 

 

25 

 

45 

 

90 

 

50 

 

120 

 

70 

 

70 

 

290 

 

60 

 

135 

 

135 

 

350 

 

300 

 

600 

 

410 

 

285 

 

200 

 

RESISTORS 

 

'i.W 5%Carbon film E12 ales 4.7 

 

ohm - 10M IF each. 

 

%W 5% Carbon film E 12 ferias 4.7 

 

ohm to 4447 2P each. 

 

Y.W 1%-total film E24 eeriee 10 

 

ohm - 1 M 6p each. 

 

IOOx Hr 235 

 

1MHz 2)5 

 

1.
Ovi-

 700 

 

4576

I 2 275 

 

2*m

 200 

 

3 3 276" 150 

 

35r!)"  95 

 

40MHr 140 

 

f 19444"' 150 

 

44344 Nr 100 

 

5008MHr NO 

 

6 140 

 

144. 6 44MNr 150 

 

Ok Hr 50 

 

e W
.

, 140 

 

00MNr 170 

 

20MHr 1)0 

 

6 W. 200 

 

H 

 

E 

 

"- - Aluminium 

 

3.2.1" 65 

 

Pla is with lid 4x2%xl%"95 

 

a rrne 4x211 2"" % 

 

3x2.1" 55 6.4a 2" 120 

 

4%x3.1%"88 7. 5z 2%" 165 

 

7.4.2' 180 8.6.3" 205 

 

TRANSISTORS 

 

AC126 30 

 

AC127 30 

 

AC128 30 

 

AC176 25 

 

AC187 22 

 

.Cl. 22 

 

AD142 120 

 

AD119 80 

 

AD 161 40 

 

AD162 40 

 

AF114 60 

 

AF126 50 

 

AF139 40 

 

AF196 70 

 

AF239 75 

 

SC107 10 

 

OC107B 12 

 

11, BC 108 10 

 

BC1088 12 

 

BC IOBC 17 

 

11110 

 

BC1D9C 12 

 

BC 114 18 

 

BC115 22 

 

BC 117 1B 

 

BC 119 35 

 

.C131 40 

 

BC 179 40 

 

.
C

l.28 

 

SC141 30 

 

BC 112 25 

 

OC143 25 

 

SC147 8 

 

OC148 8 

 

BC517 40 

 

SC547 7 

 

SC548 10 

 

BC149 9 SC

 
549 10 

 

BC 157 8 BC 558 10 

 

BC 158 10 BCY70 18 

 

BCt 59 8 BCv71 18 

 

BC760 45 BCY72 18 

 

BC 168C 10 BD115 55 

 

BC 169C IO BD131 35 

 

SC170 8 BD172 35 

 

BC171 10 8D133 50 

 

8C 172 8 SO 35 40 

 

SC177 18 11D136 30 

 

BCl]8 18 BD137 30 

 

8C 179 IB SO 38 30 

 

BC782 10 ►BD1J9 75 

 

►BC182L 8 ►B D140 35 

 

BC183 10 80204 110 

 

B C183L 10 OD206 110 

 

BC181 10 OD272 85 

 

BC184L 7 BF180 35 

 

SC211 10 8F182 75 

 

BC212L 10 OF184 25 

 

:
C2

1

 

 

C2 10 BF 185 25 

 

BC213L 10 OF194 12 

 

BC214 10 BF195 12 

 

►BC214L 8 8FI96 12 

 

BC237 8 BF197 12 

 

BC278 14 BFI% 10 

 

BC308 12 OF199 18 

 

BC327 14 OF 200 30 

 

B C328 14 ►BF244B 22 

 

BC331 14 OF245 30 

 

6C338 14 BF256B 45 

 

BC477 70 BF 257 32 

 

B 478 30 BF258 25 

 

BC479 30 BF 259 35 

 

OF337 40 

 

OFR40 23 

 

a FR80 23 

 

►BFRBI 20 

 

BFX29 25 

 

BFX84 25 

 

BFX85 25 

 

BFXBB 2B 

 

BFX87 25 

 

BFX88 25 

 

SFY50 23 

 

BFY51 20 

 

BFY52 23 

 

BFYS1 32 

 

BFY55 32 

 

BFY56 32 

 

BFIY39 40 

 

BSX20 20 

 

BSX29 35 

 

BSY95A 25 

 

8 U20 160 

 

BU206 180 

 

OU208 170 

 

4472955 99 

 

MJE340 50 

 

MJE 520 65 

 

vu E521 95 

 

MJE3056 70 

 

MP F102 40 

 

sa PF 04 40 

 

MPS 

 

A05 72 

 

MPSA06 25 

 

MPSA 17 30 

 

MPSA55 30 

 

MPSA56 30 

 

MPSU05 55 

 

MPSU06 55 

 

MPSU56 60 

 

MPSU56 60 

 

TIP29A 30 

 

T IP2% 55 

 

TIP29C 37 

 

TIP30A ]5 

 

T IP300 50 

 

TIP30C 37 

 

TI P31A 75 

 

TIP31D 37 

 

T IP32A 35 

 

TIP32C 37 

 

TIP33A 50 

 

T IP37C 75 

 

TIP34A 60 

 

TIP34C 85 

 

TIP 35A 105 

 

T IP35C 125 

 

TIP36A 125 

 

TIP36C 135 

 

T IP41A 45 

 

TIP42A 45 

 

TIP 120 90 

 

T 1P121 90 

 

TIP122 90 

 

TIP141 % 

 

TIP142 98 

 

T IP147 110 

 

TIP2955 60 

 

711 3̀055 55 

 

T 1547 40 

 

T 1544 /5 

 

TIS90 30 

 

71591 30 

 

VN10KM 50 

 

VN46AF 75 

 

VNfi6AF 85 

 

VN86SAF 95 

 

ZTX107 10 

 

ZTX108 10 2147055 50 

 

ZT X109 12 243442 120 

 

ZTX300 14 0,2N3702 8 

 

ZTX301 16 2143703 9 

 

ZTX302 15 far 2N3704 8 

 

ZTX304 17 7N3705 9 

 

ZTX344 30 2147706 9 

 

ZTX500 15 2143707 10 

 

ZTX501 15 243706 10 

 

27X507 15 243709 10 

 

ZT X503 18 243772 170 

 

27X504 25 02N3773195 

 

21,169720 1.2147819 20 

 

2NO98 40 7N3820 40 

 

2N706A 20 2N3823 65 

 

214706 20 243866 90 

 

24918 35 2N3903 10 

 

2
N9

;32 22 2N390.4 10 

 

2N 1613 30 TN 7905 

 

2N2218A 45 2N 3906 10 

 

2N2219A 25 2N4037 45 

 

2N2221A 25 2N4058 10 

 

2N2222A 20 2N4060 10 

 

2N 2366 25 244061 10 

 

2N2369 16 2N4062 10 

 

242484 25 2N5457 l6 

 

2N 2646 45 245458 36 

 

IN 2904 20 2145459 70 

 

7N2904A 20 2N5485 36 

 

242905 22 214577 7 45 

 

2N2905A 22 246077 30 

 

242906 25 40360 40 

 

2142906A 25 40361 50 

 

2142907 25 40362 50 

 

2N2907A 25 40408 70 

 

2N2926 9 

 

►2N3053 23 

 

2N3054 55 

 

The Rapid Guarantee 

 

* Same day despatch * Competitive prices 

 

* Top quality components * In-depth stocks 
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CMOs 

 

4000 

 

4001 

 

4002 

 

4006 

 

4007 

 

4008 

 

4009 

 

4010 

 

4011 

 

4012 

 

1013 

 

4014 

 

4015 

 

16 

 

16 

 

16 

 

50 

 

16 

 

40 

 

30 

 

30 

 

16 

 

16 

 

30 

 

45 

 

50 

 

4016 

 

4017 

 

4018 

 

4019 

 

4020 

 

4021 

 

4022 

 

4023 

 

4024 

 

4025 

 

1026 

 

1027 

 

4028 

 

4029 

 

4030 

 

4031 

 

30 

 

40 

 

50 

 

45 

 

50 

 

45 

 

50 

 

16 

 

40 

 

16 

 

85 

 

30 

 

45 

 

50 

 

16 

 

130 

 

4034 

 

4036 

 

4039 

 

4040 

 

4041 

 

4042 

 

4 04
 
3 

 

4044 

 

4046 

 

4047 

 

4048 

 

4049 

 

4050 

 

4051 

 

4052 

 

4063 

 

140 

 

270 

 

290 

 

40 

 

45 

 

38 

 

40 

 

45 

 

50 

 

50 

 

45 

 

30 

 

30 

 

40 

 

50 

 

50 

 

4054 78 

 

4055 80 

 

4069 430 

 

4060 55 

 

4063 80 

 

4066 30 

 

4067 240 

 

4068 16 

 

4069 6 

 

4070 16 

 

4071 16 

 

4072 16 

 

4073 6 

 

4075 6 

 

4076 65 

 

4077 16 

 

4081 

 

4082 

 

4085 

 

4086 

 

4089 

 

4093 

 

4094 

 

4095 

 

4097 

 

4098 

 

4099 

 

40106 

 

40108 

 

40163 

 

40173 

 

40175 

 

16 

 

16 

 

50 

 

50 

 

125 

 

28 

 

70 

 

95 

 

290 

 

70 

 

70 

 

35 

 

100 

 

50 

 

100 

 

50 

 

40193 90 

 

4502 60 

 

4503 35 

 

4507 32 

 

4508 120 

 

4510 45 

 

4511 40 

 

4512 40 

 

4511 115 

 

4515 115 

 

4516 55 

 

4518 45 

 

4520 15 

 

4521 90 

 

4526 60 

 

4527 50 

 

1528 45 

 

4529 150 

 

4532 60 

 

4534 400 

 

4538 70 

 

4543 60 

 

1549 390 

 

4553 215 

 

4555 35 

 

4556 75 

 

4559 390 

 

4560 140 

 

1581 75 

 

4585 60 

 

4724 140 

 

LS TTL 

 

LS00 

 

LSO1 

 

L501 

 

LS03 

 

LS04 
LS05 

 

LS08 

 

LS09 

 

LS10 

 

L511 

 

1_512 

 

LS13 

 

LS 14 

 

LS15 

 

18 

 

18 

 

18 

 

18 

 

18 

 

18 

 

IS 

 

IB 

 

lB 

 

8 

 

18 

 

70 

 

50 

 

20 

 

LS20 

 

LS21 

 

LS22 

 

LS26 

 

LS27 

 

LS70 

 

1_572 

 

LS37 

 

LS38 

 

LS40 

 

LS42 

 

L517 

 

L548 

 

LS51 

 

LS 55 

 

LS 73 

 

LS 74 

 

��
��

��
x�

��
m�

��
��

� 

 

LS 

 

75 

 

LS76 

 

LS78 

 

LS83 

 

LS85 

 

LS 

 

% 

 

1_590 

 

LS92 

 

LS93 

 

LS95 

 

LS% 

 

LS107 

 

LS 09 

 

LSI 11 

 

LS 113 

 

LS 114 

 

1_5122 

 

35 

 

25 

 

25 

 

60 

 

75 

 

28 

 

43 

 

43 

 

43 

 

50 

 

105 

 

36 

 

36 

 

36 

 

30 

 

30 

 

50 

 

LS123 65 

 

LS 25 33 

 

LS1Z8 33 

 

LS132 48 

 

1_5136 72 

 

LS138 50 

 

1_5139 50 

 

LS 145 90 

 

LS117 130 

 

LS 148 105 

 

LS151 75 

 

1_5153 75 

 

LS155 50 

 

LS 156 54 

 

L 5157 40 

 

LS158 42 

 

LS160 

 

LS161 

 

1_5162 

 

LS 

6i 

LS164 

 

LS165 

 

LS166 

 

1_5170 

 

LS173 

 

LS174 

 

LS175 

 

L5190 

 

L5191 

 

LS192 

 

IS .3 

 

LS195 

 

US 96 

 

57 

 

57 

 

57 

 

57 

 

60 

 

75 

 

105 

 

20 

 

90 

 

50 

 

70 

 

55 

 

55 

 

75 

 

75 

 

50 

 

70 

 

LS197 70 

 

LS221 ]0 

 

L5240 90 

 

LS 241 90 

 

LS 242 90 

 

LS243 90 

 

LS244 85 

 

LS215 140 

 

LS 24
1

7 78 

 

LS251 50 

 

LS257 50 

 

L5258 50 

 

LS259 120 

 

LS28fi 18 

 

LS273 90 

 

LS279 50 

 

LS283 58 

 

LS353 

 

LS365 

 

LS366 

 

LS367 

 

L5368 

 

LS3738 

 

LS374 

 

L 5375 

 

LS377 

 

LS378 

 

LS390 

 

1_5393 

 

L5399 

 

LS541 

 

LS670 

 

85 

 

38 

 

38 

 

38 

 

38 

 

100 

 

100 

 

50 

 

110 

 

100 

 

75 

 

75 

 

100 

 

120 

 

35 

 

® 

7413 

 

7414 

 

7416 

 

7400 18 7417 

 

7401 18 7420 

 

7402 18 7421 

 

7403 18 7422 

 

404 20 7427 

 

7405 20 7128 

 

7406 48 7430 

 

7407 48 7432 

 

7408 20 7433 

 

7409 10 7177 

 

7410 20 7438 

 

7411 20 7440 

 

7412 20 7442 

 

33 

 

48 

 

32 

 

32 

 

18 

 

12 

 

30 

 

30 

 

30 

 

20 

 

24 

 

25 

 

30 

 

30 

 

22 

 

60 

 

7444 

 

7446 

 

744 7 

 

7448 

 

7450 

 

7451 

 

7453 

 

7454 

 

7460 

 

7472 

 

74 73 

 

7474 

 

7475 

 

7476 

 

7480 

 

7482 

 

70 

 

00 

 

85 

 

80 

 

22 

 

22 

 

22 

 

22 

 

22 

 

28 

 

35 

 

33 

 

55 

 

40 

 

45 

 

80 

 

7483 

 

7485 

 

7486 

 

7489 

 

7190 

 

7491 

 

7492 

 

7493 

 

7494 

 

7495 

 

71% 

 

7497 

 

74100 

 

71107 

 

71109 

 

74121 

 

65 

 

100 

 

33 

 

165 

 

50 

 

60 

 

50 

 

50 

 

75 

 

60 

 

60 

 

120 

 

120 

 

35 

 

55 

 

38 

 

74122 

 

74123 

 

7025 

 

74126 

 

74132 

 

71111 

 

74115 

 

74147 

 

74148 

 

;4150 

 

74153 

 

74154 

 

74157 

 

74160 

 

74161 

 

74162 

 

50 74163 

 

78 741&1 

 

40 74165 

 

40 74167 

 

55 74170 

 

75 74173 

 

Bp 74171 

 

30 74175 

 

10 71176 

 

130 74177 

 

BO 74179 

 

20 71180 

 

70 74181 

 

90 74182 

 

SO 74190 

 

80 71191 

 

90 

 

go

 

 

50 

 

200 

 

200 

 

100 

 

00 
80 

 

80 

 

80 

 

85 

 

220 

 

80 

 

20 

 

120 

 

74192 120 

 

74193 110 

 

71194 80 

 

141

9'

74195 60 

 

71196 
t 10 

 

74197 

 

741% 180 

 

71199 190 

 

90 

 

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 E15 in value. Send cheque/ 

 

P.O. or AccessfVisa number with order. Our detailed catalogue is given Ira, with all orders over 

 

E 10. 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. J 
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7Aarshall's 
 

A. MARSHALL (LONDON) LTD 

 

75p to callers, £1.00 post 

 

WHERE TO FIND US 

 

A. Marshall (London) Ltd. 

 

Electronic Component Distributors 

 

85 WEST REGENT STREET 

 

GLASGOW G2 2AW 

 

TELEPHONE: 041 3324133 

 

1984 CATALOGUE 

 

NOW OUT! 

 

THE NEW MARSHALL'S 1984 CATALOGUE is now available — one of 

 

the biggest and best catalogues ever produced by MARSHALL'S. 

 

56 pages crammed from cover to cover with components, accessories 

 

and testgear. 

 

New products include I.D.C. Plugs & Sockets, 'D' Plugs & Sockets, DIL 

 

Headers, Ribbon Cable, Kits, Toroidal Transformers, I.C.'s, Capacitors, 

 

Test Probes, and lots more — something for everyone. 

 

TRADE, EXPORT, RETAIL AND MAIL ORDER SUPPLIED. 

 

paid — U.K., £1.50 Europe, £2.00 rest of the world. 

 

.ATN ST 

 

+
m

 

 

WEST REGENT S n 

 

  O 

 

Wf ST GrneGf IT 

 

I  

 

CALL IN AND SEE US 

 

9-5.30 MON TO F R 1 

 

9-5.00 SAT 

 

EXPRESS MAIL ORDERS 

 

ACCESS/BARCLAYCARDS 

 

WELCOME 

 

SAME DAY 

 

SERVICE 

 

SUNFNdt! 

 

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 a new ultrasonic unit 

 

• Car Drive Computer —with 12 functions 

 

SEND FOR FREE LITERATURE PACK—TODAY! 

 

8 SOPHISTICATED 

 

KITS TO CHOOSE 

 

FROM. 

 

To: 

 

// 

 

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

 

Telephone: 01-8044343 
1 

 

NAME  

 

ADDRESS 

 

1 

 

1 

 

1 

 

EE6 

 

YRA 

 

MAIL ORDER 

 

WE REGRET WE CANNOT 

 

ANSWER MAIL ORDER/ 

 

STOCK ENQUIRIES 

 

WITHOUT AN S.A.E. 

 

SAME DAY SERVICE 

 

TRADE AND EXPORT 

 

ENQUIRIES WELCOME 

 

TELEPHONE 

 

MAIL ORDER 

 

041-332-4133 

 

SHOP AND STOCK 

 

ENQUIRIES 

 

041-332-4133 

 

TELEX 

 

261 507 RE F. 2194 

 

ELECTROALUE 

 

POTENTIOMETERS 

 

ROTARY- SLIDE - PRE- SET 

 

We offer a wide range of useful types which can 

 

be relied on for long working life, smooth action 

 

and good contact. 

 

ROTARY with twin wiper contacts 

 

SINGLES 

 

100, 220, 470, 1K. 2K, 4K7, 10K, 22K, 

 

47K, 100K, 220K, 470K, 1M, 2M2, 4M7 

 

and 10M ohms. 

 

P20 Sm9le track 

 

Linear in 15 values, 10OR to 4M7 

 

Log in 13 values from 2208 to 2M2 

 

Rev. Log. 10K, 22K, 47K. 

 

All without or with switch. 

 

JP20 Twin track matched 

 

Twin gang matched; with or without 

 

DPST switch 

 

Lin. or log. 9 values 1K 2M2  per section. 

 

Rev. Log. 10K, 22K. 

 

DP20 Twin Track 

 

Dual concentric spindle for controlling 

 

sections separately. With or without 

 

DPST switch. 

 

Wirewound 

 

3W and 1W, various values. 

 

SLIDERS 

 

Lin. or Log. 4K7 to 1 M, single or stereo 

 

PRE-SETS 

 

Horizontal or vertical, 100 to 10M in E3 

 

series of values. 

 

CERMET 

 

100 to 4M7 in E3 series in values. 

 

KNOBS 

 

In a wide range 

 

of sizes, s 

 

finishes tybules, 

 

finishes and cor 

 

also calibrated scales 

 

Mention P.E. when sending 

 

comprdwuiE+ free A•Z ist 

 

for 

 

BRITAINS LEADING QUALITY COMPONENT 

 

SUPPLIERS-SEND FOR FREE 32 PAGE A-Z LIST 

 

ATTRACTIVE DISCOUNTS-FREE POSTAGE-GOOD SERVICE 8r DELIVERY 

 

ELECTRODE LTD 

 

28 st. Jude's 

 

Rd., Englefield Gm., 

 

Egham, Surrey TW20 

 

OHB: (0784) 33603 

 

Telex 264475. (North) (callers only) 680 Bumage Lane 

 

Mnchsir. (061-432 4945) EV Computing Shop 700 Burnage 

 

Lane, Manchester (061-431 4886). 

 

gpRCIA�CARD 

 

phoned orders 

 

Welcome 

 

Everyday Electronics, June 1984 

 



BlnPAK BARGAINS 

 

PRECISION MORSE KEYS 

 

a 

 

Well designed beginners key. Fully adjustable. 

 

Dims- Base 82mm 45mm. O/No. VP 122. £1.85 

 

ANTEI 

 

Double-paddle, squeeze action 

 

Body dims. 83
0g 

x 65 x 35mm. 

 

WQO 
11 

 

/
1

No. VP 123.£20.00 

 

Vertical action Robust ABS 

 

body weighted with heavy 

 

metal plate. Screw termi-
nals. Silver contacts. 

 

Usual adjustments. 

 

Body dims: 150 x 

 

75 50mm. 

 

W e i g h t 

 

0 5k 

 

O/NO.VP124 

 

£21.00 

 

A SWITCH 2 and 3 WAY 

 

Co-axial switch for one transceiver 

 

to two antennae or one antenna to 

 

two transceivers. Dims'. 86 • 55 - 

 

32mm (Body) 

 

'L 

 

0/No. VP 113 

 

l As above but 3-way. 

 

  O. No. VP 114 £4.75 

 

£4.50 

 

HIGH PASS FILTER/SUPRESSOR 

 

CB/TV. High pass filter. Reduces 

 

unwanted signals picked up by an-
tenna. Dims'. 45 • 25 - 17mm. 

 

"
N

 O/No. VP 115 

451 

 

LOW PASS FILTER 

 

Designed to reduce harmonics on 

 

the VHS and TV band. 

 

Cut-of frequency'. 3OMHz. 

 

V.S.W.R.. Less than 1.2 to 1 

 

Insertion loss 0.2d8 @ 27MHz 

 

Impedance: 50ohms. 

 

Dims'. 80 • 55 - 40mm 

 

O/No VP 116 £2.75 

 

ANTENNA COUPLER 

 

Transceiver/car radio anten-
na coupler. With coaxial 

 

cables. One co-axial ter-
minates in antenna plug 

 

and the other in PL259 plug. 

 

Dims: 67 • 46 - 30mm. 
{s 

 

O/No. VP 117 
00 

 

LOW-PASSFILTER 

 

LP 30 

 

TAPE RECORDER SWITCH 

 

Unit to control motor of tape recorder. 1.8m cord and 

 

2.5mm plug attached. On/Off switch. Dims: 55 x 20 x 

 

20mm 

 

O/No. VP 127 

 

E1.00 

 

DC-DC POWER SUPPLY 

 

DC to DC adaptor. Plugs into car cigar lighter aperture. 

 

Output 3, 4.5. 6, 7.5, 9, 12V @ 800mA. Has universal 

 

output spider plug, also 9V battery snap and polarity 

 

reversing facility. ��f 

 

O/No. VP 119 E2.45 

 

SPEAKER PROTECTOR 

 

Limits voltage to speaker or 

 

to the permissible max., by 

 

automatically introducing a 

 

resistor in series with speak-
ers. When excessive voltage is re-
duced the unit resets itself. Electronic 

 

voltage sensing relay circuit. Spring terminals. Cut off 
level adjustable from 1OW-120W. Full instructions includ-
ed. Dims: 85 • 74 x 25mm. 

 

O/No, VP 118 

 

£9.95 

 

0/Nil VP 107 

 

95P 

 

0/No. VP 101 

 

n.1s 

 

UZ� 

 

PIEZU 

 

Miniature round peso e11 c7.� 

 

butter While plastic low 

 

conwmptan 

 

Frequency /kHz pp,dx 

 

Do ipm MIS TAI @ i fro 

 

Power 12Vd c 4rnA 

 

Dims 221dn1 • 115mm 

 

Fxing Centres 265mm 

 

Pill(, 

 

Rem buffet White pasin 

 

lead{ for use on a c mans 

 

Faquenry, 3SIR, appro. 

 

Otaput. 15dEt JAI @ Inn typ 

 

Power 2601. c 5rIIA 

 

Oksn 3216..1 • ran. 

 

harp centres 38mm 

 

ELECTRONIC 

 

Mxssture eie.lydric tuners 

 

$alb side IV D'y ples[x ISO 

 

leads Frequency 500 H/ 

 

aDpov 

 

0 mz 22 • 16 • 15mm 

 

0 tout 62dB Al @ m typ 

 

Rang centres 26rnm 

 

3V 25rr1A O/No VP 82 

 

9V 2ShA 0/No VP 84 

 

80p each 

 

SUB-BOX 

 

A near svin-1hog disc provides 

 

close tolerance substitution re 

 

sntors of 36 preferred values 

 

from 5ohms to 1KOhm. Simply 

 

fix cups into circuit and swivel 

 

until optimum result is 

 

achieved 

 

O/No VP 112 E4 75 

 

6V 25mA VP 83 

 

12V 2W VP 96 

 

s 

 

MINIATURE VICE 

 

Miniature plastic and metal 

 

vice with strong suction base 

 

'�^>• to, portability Single action to 

 

secure or release auction 

 

Plastic taws with rubber pads 

 

20mm wide, open out to 

 

40mm Dims 85 • 65 

 

60mm approx 

 

FAMA57M VALUE 

 

O/No VP 95 ONLY E1.60 

 

LEARN A UNGO! 

 

PILLOW SPEAKER 

 

Slim under pillow unit. Bohms 

 

2' speaker 1 5m lead with 

 

35mm mono lack plug. Slack 

 

Dims 65 Idia I • 17mm 

 

0 TO. VP 88 Et 

 

METRIC & 

 

BRITISH 

 

MEASURES 

 

Sleet ones m m 

 

plastic Gse Silk ,. 'e1 '  � 

 

yetow, coated cone. eyes nave -1, 

 

and metric grsduabons Automatic pushbutton return 

 

2m long t3mn wife 0/No VP 89 E1.00 

 

3m long 13rnm wide 0/No VP 90 Ell so 

 

.,Ong 161Iim wile 0/No VP 91 1200.  

 

BATTERY TESTER 

 

Tests as types of battery mcWdng 

 

standard NICAD Aaakne etc Takes 

 

a0 mrMad sites including 6V 4-
ter 

 

n batteries and witch/hearing 

 

aid cells Also tests fuses and 

 

amps by means of internal w 

 

Foli battery Can also be used 

 

Id recharge NICAD batteries 

 

by means Of external 112Vd c 

 

power suppl, In., mcludedl 

 

full instructions ,..tied Dims 185 103 • 30mm 

 

0/No VP IO• E7 00 lappos I 

 

FM MONITOR 

 

FM m ,. ,� �,1 NI 

 

mebl. Attached eaphone 
i

PL259/ 

 

50239 come CIMS 144MHI low 

 

maonam Dims (Body) 55 + 30 

 

23mm 

 

0/Nil VP 120 [4.20 

 

Cute ecn do 1I Ica ie sane re u rde 

 

Dims 32 dial - I /mm (body) 36mm 

 

Will I socke, ET 00 

 

Na VP 87 

 

I 

 

P.k 

 

ft. 

 

Vol 

 

VP2 

 

VP3 

 

VPa 

 

VPs 

 

vP6 

 

VP7 

 

VALUE PACKS 

 

an, oascnpnee Inn 

 

310 Assorted Reactors Magid Types [I M 

 

300 C-11 {actors , j Watt Re Formed fl N 

 

201 f1 M 

 

so Wan Resivo 101 .- IM band n ao 

 

2W Assone0 Gpacnors AM Types 11110 

 

200 C.,.mc Caps Mnalwe - Aaved tin 

 

I W Mned ceramcs Dec 1pt 5611 [is 

 

VPI IOD vs.ed Cite that up1 01501 no 

 

VP9 100 Asaoned PNyeste,rlolysrynne Cps nA0 

 

VP 10 60 CM Type Cps Metal Fa MarO 
11: 

 

Vpn tin Elscoroww" AN sorts ITT 

 

VP 17 W 6.64 Type Pnlystyeena Ma Cps t/ Ali 

 

VP13 W Saver Mx. Cps Ass 560 150p1 tl N 

 

VP14 50 Saver Mu Caps Ass IWO 470p n b 

 

VP 15 50 High Von.pe Onc Caamc 7*, - IKv 

 

Magid [t M 

 

VP16 50 W.ayvaind Res 9W avg1 An 1 0" 

 

12K [I.N 

 

VPIi W Manes PVC Coveno Smile Smnd 

 

Wee Mued Cows (too

 

 

VPI. L Mapes Pvc Covered Muni Snag 

 

Wve Moved Cold- n.■ 

 

VP19 40 Metres PVC Singh/Multi Strand 

 

Hook Up Wine Mved [1.64 

 

VP20 6 locker Sw.cMs 5 Amp 240. film 

 

VP21 20 Pcs 1 2 4 4 mm Plugs a Sm.en 

 

Ma"nnd Sves It 00 

 

100 

 

VP22 200 Sa Inrnet Total costive, Clad Board 

 

M.ed Sves 111 

 

VP73 20 Assorted Slide Pots Magid values [IM 

 

VP24 10 Slider Pon 40 mm 22K 5 . Log 5 + 

 

Lm nA1 

 

VP25 10 Sid ei Pots 40 mm 411! 5 . Los 5 

 

on tl# 

 

VP26 20 Small 125- Red LED  [1N 

 

V
P

 20 loge T Red LEO'S [11 

 

VP21 10 RenangoNr 2- Green LEO S 11100 

 

VP79 30 Ass Liter Diodes 250-W 2W 

 

Mi.ed vhs Coded t1 00 

 

VP30 10 Ass low Ten., Diodes 111 Ms 

 

Coded (1 m 

 

VP
V

 10 5 Amp SCRs TO 66 W 400, Coded (100 

 

VP32 70 3 A'D SCRs TO 66 Up Tc 401IN 

 

U..ded [1.64 

 

VP33 200 S4 Diodes S-1c.N Like IN4148 DO 

 

35 n a 

 

VP34 214 SO Diodes Gen P.- Lore OA20N 

 

BAK1116 flu 

 

VMS 501 Amp IN40DO Sane, S4 Diodes 

 

Uncodea Al Good n ■ 

 

VP36 a {,age Recn 4 • I Amp 4 . 2 Amp 

 

Iylon. Vns Coded [1 11 

 

1131 1 91100
.
17 trument Type K-bs With 
 I SId 'in

 

 

VP42 10 ail Heateetls to Fill Te3 Tong 

 

R..* DrAed nAs 

 

VP13 4 Pow{, F Heatselks 2 TO .3 2 

 

TO 66 Sit. [t M 

 

TRANSISTOR CLEARANCE 

 

All Sorts Transistors. A mixed bag NPN-PNP Silicon & Germ. 

 

Mainly Uncoded you To Sort Pack includes Instructions For 

 

making Simple Transistor Tester. Super Value. 

 

Order NO.VP60 

 

81-PAX 

 

SOLDER -

DESOLDER KIT 

 

KIT composes 0/No VP 80 

 

I High Qualify 25 Wan General 

 

Purpose Lightweight Soldering Iron 

 

240v moms Intl 3/16" 14 Trim) bit 

 

I Quality Desoldenng Pump High 

 

Suction with automatic election 

 

Knurled antecorroswe casing and 

 

Teflon nozzle 1.5 metres of 

 

De-Solde Ing braid on plastic 

 

dispenser. 

 

2 yds 11.83m1 Resin Cored 

 

Solder on Card 

 

1 Heat Shunt too tweezer Type 

 

Total Retail Value over P2.00 

 

OUR SPECIAL KR PRICE £8.85 

 

TECASBOTY 

 

f1.00 

 

BFPAK PCB ETCHANT AND 

 

DRILL KIT 

 

Complete PCB Kra Composes 

 

1 Expo Mint Drill IOOOORPM 

 

12Vd.c nx:l 3 collets & 

 

3 Twist Bits 

 

1 Sheet PCB Transfers 210mm 

 

150mm 

 

1 Etch Resist Pen 

 

1 Ob pad FERRIC CHLORIDE 

 

crystals 

 

3 sheets copped clad board 

 

2 sheets Rgregless copper clad board 

 

Full instructions for making your 

 

own PCB boards 

 

Retail Value over El 5.00 

 

OUR 61-PAX SPECIAL KIT PRICE £8.85 

 

ORDER NO VP 81 

 

THE ELECIHONIC COMPONENTS AND 

 

SEMICONDUCTOR BARGAIN 

 

OF THE YEAR' 

 

This collection of Components and Semiconductors for the 

 

hobbyist is probably the most value-packed selection ever offered, 

 

it consists of Resistors, carbon and wirewound of various values. 

 

Capacitors'. All types, sorts and sizes including electrolitics. 

 

Potentiometers - single, dual, slider and preset. Switches, Fuses, 

 

Heatsinks, Wire, 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 1,C 's In all, we estimate the 

 

value of this in current retail catalogues to be over 0151 So, help 

 

yourself to a great surprise and order a Box TODAY for i 

 

ONLY at BI-PAK. Remember, stocks are limited so . e 

 

hurry' You can call us on 0920 3182/3442 and order just £6.50 

 

with your Barclaycard or Access Card - 24hr 9 

 

Answerphone Service NOW Order No. VP 85. Ed 

 

I, 

 

Send your orders to Depl EE6 81-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 109201 3182 GIRD 3118 100E 

 

ADD 154-. VAT AND 75p PER ORDER POSTAGE AND PACKING 

 

L 

 

OUR GREAT NEW 1984 CATALOGUE 

 

Presented with a Professional Approach and Appeal to ALL who 

 

equate Quality Electronic Components. Semiconductors and other 

 

Accessone5 ALL at realistic prices There are no wasted pages of 

 

useless information so often Included in Catalogues published 

 

nowadays. Just solid facts ie price description and individual 

 

features of whet we have evadable But remember BI-PAKs 

 

policy has always been to sell quality components at 

 

competitive prices and THAT WE STILL DO 

 

We hold vast stocks' in stock" tot fast immediate delivery an 

 

items in our Catalogue are available ex stock The Catalogue 

 

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

 

and the Visa/Acres credit cards. which we accept wet 

 

✓� the telephone 

 

To receive your NEW 1964 BIfAK Catalogue. send 

 

75p PLUS 25p p&p to:-

Use your credit card. A." as on Wars 3112 NOW 

 

and pot your order even Inter Goods sorsually 

 

seat 2.4 Class Mod 

 

Remember you .cost add VAT at IS% to your 

 

order 

 

Total Posupo add 75p per Total order 

 



ENFIELD ELECTRONICS 

 

FE 
208 Baker Street, Enfield, 

 

Middlesex. EN1 3JY. Tel: 01-366 1873 

 

TRANSISTORS 

 

AC125 

 

AC 126 

 

AC127 

 

AC12B 

 

AC132 

 

AC 141 

 

AC 142 

 

AC 76 

 

AC187 

 

AC188 

 

AD149 

 

AD 

 

161 

 

AD162 

 

BC107 

 

BC 107A 

 

BC t07B 

 

BC108 

 

BC108A 

 

BC1088 

 

Etc  OBC 

 

BC109 

 

801098 

 

BCc109C 

 

BC140 

 

80141 

 

BC142 

 

BC 143 

 

BC147 

 

BC148 

 

BC157 

 

Bc158 

 

90159 

 

BC160 

 

BC 161 

 

BC167 

 

BC 68 

 

BC 169 

 

BC 170 

 

BC171 

 

BC172A 

 

BC173 

 

BC 177 

 

BIC178 

 

BC 179 

 

BC 181 

 

BC 182 

 

BC182B 

 

BC182L 

 

BCt83 

 

BC 83 

 

30p 

 

301, 

 

30p 

 

301, 

 

SOP 

 

30p 

 

30p 

 

30p 

 

30p 

 

30p 

 

SOP 

 

45p 

 

451, 

 

12p 

 

top 

 

lap 

 

12p 

 

14p 

 

1w 

 

12p 

 

lop 

 

14p 

 

351, 

 

35p 

 

35P 

 

351, 

 

121, 

 

12p 

 

12p 

 

121, 

 

12l, 

 

45P 

 

1SP 

 

121, 

 

12p 

 

20p 

 

13p 

 

12p 

 

13p 

 

20p 

 

20P 

 

259 

 

23p 

 

121, 

 

14p 

 

12p 

 

12P 

 

l2p 

 

BC183C 

 

BC 1831 

 

BC183LB 

 

BC184 

 

BCIBAB 

 

9C1 84L 

 

BC 
;
86 

 

BC 187 

 

BC212A 

 

BC212L 

 

BC 
2i

3 

 

BC213a 

 

BC2t 3L 

 

BC214 

 

BC2148 

 

BC214L 

 

BC237 

 

BC238B 

 

BC307 

 

BC 308 

 

BC 327 

 

BC328 

 

BC337 

 

BC338 

 

BC441 

 

BC461 

 

BC477 

 

BC478 

 

BC517 

 

BC547 

 

BC548 

 

SC549 

 

BC556 

 

BC557 

 

BC55B 

 

BC559 

 

BC Y70 

 

BCY71 

 

BC 
1

72 

 

BID 31 

 

BDI32 

 

BID 33 

 

BD 135 

 

BD 136 

 

BID 37 

 

BD 138 

 

BID 39 

 

BDI40 

 

BF194 

 

BFt 95 

 

12p 

 

12p 

 

121, 

 

12p 

 

12p 

 

121, 

 

30p 

 

301, 

 

14p 

 

12p 

 

120 

 

/21, 

 

12p 

 

121, 

 

14p 

 

12D 

 

lop 

 

18p 

 

ISp 

 

14p 

 

16p 

 

16p 

 

16p 

 

16p 

 

36p 

 

36p 

 

40p 

 

45P 

 

15p 

 

2
0p

0p 

 

l6p 

 

161, 

 

16p 

 

Op 

 

20p 

 

23p 

 

50P 

 

SOP 

 

60p 

 

50p 

 

40p 

 

sop 

 

4op 

 

4 

 

45p 

 

14P 

 

14p 

 

BF196 

 

BF 
99 

BF2Do 

 

OF224B 

 

BF244B 

 

BF256 

 

BF257 

 

BF258 

 

BF259 

 

BF594 

 

BF595 

 

BFR39 

 

8FR79 

 

BFR80 

 

BFX29 

 

BFX84 

 

BFX85 

 

BFXe7 

 

BFX88 

 

BFY50 

 

BFY51 

 

BFY52 

 

BFY90 

 

9RY39 

 

BS lo 
BSX29 

 

BU105 

 

BU205 

 

SU208A 

 

MJ2955 

 

MJE340 SOP 

 

MJE371 901, 

 

MJE2955 11lip 
MJE3055T BOP 

 

MPSA06 25P 

 

MPSA56 301, 

 

MPSUO5 65p 

 

MPSU56 BOP 

 

OC22 150p 

 

OC23 150p 

 

OC26 loop 

 

OC28 2001, 

 

OC36 220p 

 

OC41 75p 

 

OC42 75p 

 

OC70 60p 

 

OC76 60p 

 

OC81 601, 

 

OC82 SOP 

 

OC. SOP 

 

T IP29 3opp 

 

TIP29A 35p 

 

11P29  50p 

 

14p 

 

141, 

 

35P 

 

20p 

 

351, 

 

351, 

 

35p 

 

35p 

 

351, 

 

40p 

 

301, 

 

20p 

 

30p 

 

301, 

 

300 

 

30p 

 

301, 

 

301, 

 

lap

301, 

 

25p 

 

25p 

 

600 

 

300 

 

351, 

 

1701, 

 

2000 

 

220p 

 

901, 

 

11P29C 45P 

 

TIP30A 401, 

 

TIP30B SOp 

 

TIP30C 451, 

 

TIP31 381, 

 

TIP31A 401, 

 

TIP318 401, 

 

TIP31C Alp 

 

TIP32A 40P 

 

TIP32C 401, 

 

TIP36C 140p 

 

TIP41A 501, 

 

71P41B SOP 

 

TIP42A 601, 

 

TIP42B 651, 

 

T IP170 BOP 

 

TIP121 Sop 

 

T IP142 120p 

 

T IP2955 701, 

 

TIS43 361, 

 

TIS44 401, 

 

TIS90 301, 

 

TIS91 301, 

 

VNIOKMA 15P 

 

VNfi6AF 951, 

 

VN88AF 1101, 

 

ZTX107 12p 

 

ZTX108 1 z 

 

ZTX 109 121, 

 

ZTX3DO 151, 

 

ZTX301 181, 

 

ZTX307 201, 

 

U..3 lop 

 

ZTX304 2 O 

 

ZTX330 351, 

 

2.Tx500 lep 

 

ZTx501 181, 

 

ZTX502 Bp 

 

ZTX503 181, 

 

ZTX504 301, 

 

ZTX531 301, 

 

ZTX550 301, 

 

2N696 35P 

 

2N598 45p 

 

2N699 40P 

 

2N706A 26P 

 

2NI08 301, 

 

2,914 36P 

 

2N918 30P 

 

2N930 301, 

 

2N1131 30p 

 

2N 1132 30p 

 

7141303 SOP 

 

2 

 

2N13D5 SOP 
N1304 *Op 

2N 
2N 1308 

1307 
B
701,

Op 

 

2N1613 36p 

 

2N2222A Sop 

 

2N2369A 281, 

 

2N2646 68p 

 

2N290NVSA 30p 

 

2N2906A 60p 

 

2N2907A 301, 

 

2N2926G 121, 

 

2,290 12P 

 

2N2926Y 12p 

 

2N3053 301, 

 

2

1,3055E 1,

,3054 
60
751, 

 

2,3442 1501, 

 

214 3615 2001, 

 

2N3702 12p 

 

2N37D3 12P 

 

2N3704 121, 

 

2N3705 120 

 

2,3706 121, 

 

2,3707 121, 

 

2N3708 121, 

 

2N3710 121, 

 

2N3711 12p 

 

2N3771 2001, 

 

2N3772 2001, 

 

2N3773 2001, 

 

2N3819 251, 

 

2N3820 451, 

 

2N3823 SOP 

 

2N3A66 1OOp 

 

N3903 151, 

 

2N3904 151, 

 

2N3905 151, 

 

2143906 151, 

 

2N5172 Sop 

 

2,5194 801, 

 

2N5457 42p 

 

2N5458 48P 

 

3N 128 851, 

 

3N140 050 

 

3N 141 851,
 

 

3N 163 1101, 

 

3N201 llOp 

 

314202 1251, 

 

40406 Sop 

 

40407 Bop 

 

TTL 

 

7400 

 

1401 

 

7402 

 

7403 

 

7404 

 

7405 

 

7406 

 

7407 

 

7408 

 

7409 

 

18p 

 

18p 

 

181, 

 

1Bp 

 

191, 

 

1Sp 

 

321, 

 

32p 

 

250 

 

25p 

 

74 18p 

 

7411
0

 251, 

 

7412 26p 

 

7413 261, 

 

7414 37p 

 

7416 28p 

 

7420 

 

7422 

 

7425 

 

7426 

 

7427 

 

7428 

 

7430 

 

7432 

 

7433 

 

7437 

 

7438 

 

7440 

 

7441 

 

7442 

 

7443 

 

7444 

 

7445 

 

7446 

 

201, 

 

28p 

 

29P 

 

29p 

 

30P 

 

30p 

 

28p 

 

29P 

 

351, 

 

300 

 

30P 

 

231, 

 

SIP 

 

40p 

 

71p 

 

95p 

 

711, 

 

71P 

 

7448 

 

7450 

 

7451 

 

4753 

 

7454 

 

7460 

 

7470 

 

7472 

 

7473 

 

7474 

 

7475 

 

7476 

 

7400 

 

7481 

 

7482 

 

7483 

 

7484 

 

7486 

 

9pp
 

 

SSp 

 

21p 

 

20P 

 

211, 

 

21p 

 

21p 

 

25p 

 

25p 

 

30p 

 

35p 

 

40p 

 

35p 

 

30p 

 

1101, 

 

Top 

 

`+9P 

 

Rip 

 

75p 

 

74e9 

 

7490 

 

7491 

 

7492 

 

7493 

 

7494 

 

74-
74-
7497 

 

74100 

 

74104 

 

74105 

 

74107 

 

74109 

 

74110 

 

74111 

 

74116 

 

74118 

 

D 

 

140P 

 

37P 

 

45p 

 

40p 

 

41p 

 

41p 

 

411, 

 

60p 

 

56p 

 

SOD 

 

50p 

 

30p 

 

30p 

 

Ilp 

 

70p 

 

70p 

 

65P 

 

74121 

 

74122 

 

74123 

 

74126 

 

74132 

 

74135 

 

74141 

 

74144 

 

74145 

 

74147 

 

74148 

 

74150 

 

74151 

 

74153 

 

74154 

 

74155 

 

74156 

 

74157 

 

35P 

 

41P 

 

41p 

 

lop 

 

65p 

 

50p 

 

511, 

 

2500 

 

575D 

 

1251, 

 

651, 

 

70P 

 

46P 

 

46P 

 

811, 

 

46p 

 

46p 

 

35p 

 

74161 

 

74162 

 

74163 

 

74164 

 

74165 

 

74166 

 

74167 

 

74170 

 

74173 

 

74174 

 

74175 

 

74176 

 

74177 

 

74190 

 

74181 

 

74182 

 

74184 

 

74185 

 

551, 

 

460 

 

46p 

 

46p 

 

SOP 

 

GOP 

 

185p 

 

195p 

 

1201, 

 

060 

 

Shp 

 

46p 

 

5Sp 

 

5OP 

 

121p 

 

70p 

 

105p 

 

105p 

 

74191 

 

74192 

 

74193 

 

74194 

 

74195 

 

74196 

 

74197 

 

74198 

 

74199 

 

74221 

 

74279 

 

74284 

 

74285 

 

74366 

 

74390 

 

74393 

 

56r 

 

Ssv 

 

55P 

 

551, 

 

521, 

 

52p 

 

55p 

 

55p 

 

95P 

 

95p 

 

6op 

 

501, 

 

95P 

 

95P 

 

64P 

 

325p 

 

loop 

 

74LSOD 171, 

 

17p 

 

17p 

 

17D 

 

17p 

 

18p 

 

200 

 

20p 

 

231, 

 

32p 

 

2/p 

 

21p 

 

2/1, 

 

21p 

 

21p 

 

74LSOI 

 

74LSOI 

 

741504 

 

74LS05 

 

74LSOB 

 

74LS09 

 

74LSIO 

 

74LS 11 

 

74LS12 

 

74LS13 

 

74LS14 

 

74LS15 

 

74LS20 

 

74LS21 

 

74LS22 

 

74LS26 

 

CMOS 

 

C04000 

 

CD4001 

 

CD4002 

 

CD4006 

 

CD4007 

 

CD4008 

 

CD4009 

 

CD4010 

 

CD4011 

 

CD4012 

 

CD4013 

 

CD4014 

 

15p 

 

15p 

 

15P 

 

60P 

 

16p 

 

45P 

 

30p 

 

15P 

 

201, 

 

251, 

 

SSp 

 

74LS27 21p 

 

74LS28 21p 

 

14LSW 21P 

 

74LS32 21p 

 

74LS33 21p 

 

74LS37 211, 

 

74L538 21p 

 

74LS430 2 l 

 

74LS42 37p 

 

74LS49 63p 

 

74LS51 21p 

 

74LS54 21p 

 

74LS55 Zip 

 

74LS63 139p 

 

74LS73 25p 

 

741574 25p 

 

74LS75 28p 

 

74LS76 25p 

 

74LS78 25p 

 

74LS83 

 

74LS85 

 

74LS86 

 

74LS90 

 

74LS93 

 

74LS95 

 

74LS 96 

 

74LS107 

 

74.5109 

 

74LS112 

 

74LS113 

 

74LS114 

 

74LS122 

 

74LS123 

 

74LS124 

 

74LS125 

 

74LS126 

 

74L5132 

 

74LS136 

 

Sip 

 

S2p 

 

23p 

 

35p  

 

� 1  

 

46P 

 

32p 

 

32p 

 

46p 

 

160 

 

37p 

 

35p 

 

41p 

 

29p 

 

74LS; 
38 

 

74LS 139 

 

74LS 147 

 

74LS148 

 

74LS151 

 

74LS153 

 

74LS154 

 

74LS 155 

 

74L5156 

 

74LS 157 

 

74LS158 

 

74LS 60 

 

74LS161 

 

74LS162 

 

74LS163 

 

I4LS164 

 

74LS165 

 

74LS166 

 

74LS168 

 

1
39p

p 

 

46p 

 

52P 

 

120p 

 

46p 

 

46D 

 

40p 

 

40p 

 

40p 

 

40p 

 

43p 

 

48p 

 

9
8

01, 

 

97p 

 

74LS169 

 

74L S170 

 

74L 

 

S173 

 

7415174 

 

74LS175 

 

74LS181 

 

74LS 83 

 

74LS190 

 

74LS 191 

 

74LS 192 

 

74LS193 

 

74LS194 

 

74LS 95 

 

74LS196 

 

74LS197 

 

741$221 

 

74LS240 

 

74LS241 

 

74LS242 

 

9/p 

 

Slip 

 

6
3p

3p 

 

52p 

 

115p 

 

201p 

 

590 

 

55p 

 

55p 

 

52p 

 

521, 

 

52p 

 

52p 

 

631, 

 

Rip 

 

90p 

 

74LS243 

 

74LS244 

 

7 

 

74LS2474LS245 

 

74LS248 

 

74LS249 

 

74LS251 

 

74LS253 

 

74LS257 

 

74LS258 

 

74LS259 

 

74LS260 

 

74L5266 

 

74LS273 

 

74LS275 

 

74LS279 

 

74LS290 

 

74LS283 

 

74LS290 

 

Rip 

 

65p 

 

66p 

 

66p 

 

40p 

 

46p 

 

43p 

 

67p 

 

321, 

 

63p 

 

145p 

 

1
0p

10p 

 

46p 

 

SOP 

 

74LS293 46p 

 

74LS353 711, 

 

74LS362 ITOP 

 

74LS365 35P 

 

74L5366 351, 

 

74LS367 35p 

 

74LS368 351, 

 

74LS373 70p 

 

74LS374 701, 

 

74LS375 52p 

 

74LS386 130P 

 

74LS390 561, 

 

74LS393 551) 

 

74LS395 9Bp 

 

74LS398 3101, 

 

74LS541 130p 

 

74LS629 2001, 

 

74LS669 160p 

 

74LS670 120p 

 

CD4015 

 

CD4016 

 

CD4017 

 

CD4018 

 

CD4019 

 

CD4020 

 

CD4021 

 

CD4022 

 

CD4023 

 

CD4024 

 

CD4025 

 

CD4026 

 

CD4027 

 

CD4028 

 

CD4029 

 

300 

 

40p 

 

52p 

 

30p 

 

52p 

 

46p 

 

46p 

 

20p 

 

180 

 

100p 

 

25p 

 

55P 

 

CD4035 

 

CD4038 

 

CD4040 

 

CD4041 

 

CD4042 

 

CD4043 

 

CD4044 

 

CD4045 

 

CD4046 

 

CDIKA7 

 

CD4048 

 

CD4049 

 

CD4050 

 

CD4052 

 

CD4053 

 

1251, 

 

50p 

 

Sol, 

 

45p 

 

46p 

 

46p 

 

1201, 

 

p 

 

46p
S5

 

 

45p 

 

30p 

 

770p 

 

60p 

 

CD4050 

 

CD4060 

 

CD4066 

 

CD4068 

 

CD4069 

 

CD4070 

 

CD4071 

 

CD4072 

 

CD4075 

 

CD4016 

 

CD4077 

 

CD4078 

 

1% CD41 

 

C04082 

 

CD4085 

 

loop CD4093 40p CD4503 

 

sop CD4099 1/Op CD4517 

 

app CD4160 75p CD4512 

 

2op CD4161 751, CD4514 

 

201, CD4162 150 CD4515 

 

16p CD4163 75P CD4516 

 

18p CD4175 75p CD4518 

 

TOP CD4402 750 CD4520 

 

ISp CD4412 75p CD4528 

 

bop CD4419 75p CD4538 

 

30p CD4445 75p CD4539 

 

25p CD4446 75p CD4541 

 

25p CD4449 75p CD4555 

 

251, CD4501 35p CD4561 

 

72p CD4502 701, CD4568 

 

5
5

2p 

 

60p 

 

140p 

 

20DP 

 

65P 

 

52P 

 

GOP 

 

100p 

 

00pI  

 

110p 

 

SOP 

 

CD4569 SOP 

 

CD4572 90p 

 

CD4581 sop 

 

CD4582 sop 

 

CIM583 601, 

 

CD4594 60p 

 

CD4585 110p 

 

CD401DO 200p 

 

CD40106 90p 

 

CD40109 1001, 

 

CD40114 20Dp 

 

CD40t74 BOP 

 

RIBBON CABLE 

 

1 iced per 

 

COLOUR 

 

WAYS 

 

10 

 

20 

 

26 

 

26p 

 

53 

 

761, 

 

D CONNECTORS 

 

MALE 

 

9 wav 75p 

 

15 way 7001, 

 

25 way 1401, 

 

FFMALF 

 

loop 

 

1140 

 

1951, 

 

D-CONNECTOR COVERS 

 

9 way 110 

 

15 way 10 

 

25 way 125 

 

HP2. 1.2v, 4.GAH E3 95 

 

HP2. 1.2v, 7.2AH f260 

 

HPI I, 1.2v, 1.2AH E2.40 

 

HP7, 1.25., 5XrnAH f1.00 

 

AAA, 1.2v, 18OrnAM 300 

 

PP3, 8.4v, 110mAH E4 50 

 

ALUMINIUM 

 

BOXES 

 

314% 
. 190 x 91" 

 

l00 �xx 50 e20 

 

100 70 x 40 1.20 

 

100 100 x 40 120 

 

136 70 x40 1.20 

 

135 105 x 40 140 

 

181, 125 x65 1 95 

 

205 155 75 2.50 

 

DIODES 

 

AA215 

 

BAXI3 

 

BY100 

 

BY 21 

 

BY133 

 

BY206 

 

BY207 

 

BY299 

 

BYXIO 

 

OA47 

 

DA90 

 

OA91 

 

OA95 

 

I6p 

 

lop 

 

1b 

 

20p 

 

30p 

 

30p 

 

w 

 

10p 

 

Sp 

 

Be 

 

OA20D 

 

OA202 

 

W23 

 

N914 

 

N916 

 

N400 

 

N40D1 

 

N400
3

 

 

N4003 

 

N4 05 

 

NQ% 

 

N4001 

 

N4140 

 

N4448 

 

9p 

 

9p 

 

Sp 

 

61, 

 

Sp 

 

Sp 

 

Sp 

 

Sp 

 

Sp 

 

Sp 

 

M 

 

So 

 

6p 

 

IC.SOCKETS 

 

LOW PROFILE 

 

D 1 Type Price 
8 P. 101, 

 

14 pin 121, 

 

6 prn ltp 

 

8 on 
20 Din 

 

22 pin 

 

24 pin 

 

28 prn 

 

40 pin 

 

181, 

 

21p 

 

25p 

 

30p 

 

32p 

 

35p 

 

VERO PLASTIC BOXES 

 

While 71 x 49 25 

 

all, 71 x49 x 25 

 

Blk 120 - 00 x 35 

 

Blk 190 < 110 < 55 

 

Carbon track. 1 watt log & linear 

 

values 

 

Ranggea Price 

 

2.2MR Iaingle Irackl 40p 

 

47K-1.2MR Ideal gang) 1001, 

 

4 7K�2.2MR Jangle gang DIP swnchl 

 

901, 

 

High stability. I watt, S% 

 

Range Price 11.991 

 

R 10MH 21, 

 

High stability, 1 watt, 5% 

 

Range Price I1-991 

 

R IOMR 31, 

 

(100-) 

 

11, 

 

(Too. 

 

l.Sp 

 

60P 

 

601, 

 

1 10 

 

1.75 

 

20 swg. 3 core 

 

LID R P6 

 

N5060 

 

N5062 

 

N5/00 

 

N540I 

 

,5102 

 

115403 

 

N5101 

 

NS/OS 

 

N5106 

 

,5107 

 

N5400 

 

S44 

 

5921 

 

5922 

 

5923 

 

lap 

 

201, 

 

111, 

 

1Zp 

 

141, 

 

Sp 

 

I6p 

 

17p 

 

Up 

 

22p 

 

25p 

 

Sp 

 

7p 

 

10 

 

7p 

 

TURNED PIN 

 

D.I.L. Type Price 

 

B Pin 35p 

 

14 pin 501, 

 

16 pin 

 

18 Prn 

 

22 prn 

 

24 prn 

 

28 pin 

 

40 pin 

 

GOP 

 

651, 

 

75p 

 

Bop 

 

loop 

 

ISOP 

 

VERO BOARDS 

 

LINEAR 

 

CA1310E 

 

CA1350E 

 

cA3020 

 

CA3029 

 

043035 

 

CAV1A3 

 

CA3055 

 

CA3065 

 

CA3DW 

 

CA30B1 

 

CA3085 

 

CA3006 

 

CA3089 

 

185p 

 

90p 

 

23P
 

 

Op 

 

305p 

 

05D 

 

1501, 

 

SOP 

 

145D 

 

asp 

 

230p 

 

CA3090 

 

CA3130 

 

CA3140 

 

CA3240 

 

ICM7555 

 

ICM7556 

 

LF347 

 

LF351N 

 

LF353N 

 

LM224 

 

LM301 

 

LM308 

 

LM311 N 

 

LM318N 

 

LM324 

 

415p 

 

1051, 

 

52p 

 

125P 

 

1051, 

 

200P 

 

20Up 

 

100p 

 

15
0p

 

 

1001, 

 

Btp 

 

SOP 

 

ZENER DIODES 

 

LM339 

 

LM348 

 

LM358 

 

LM300 

 

LM381 

 

LM382 

 

LM384 

 

LMW 

 

LM387 

 

LM389 

 

LM732 

 

LM747 

 

LM 1458 

 

ILM3900 

 

ILM3909 

 

RZR61C/14 wan: 3V3, 3V6, 3V9. 4V7, 5V6. 

 

6VI, 145. BV2. IW. nV. 12V, 114, 15V, 18V 

 

2114. 22V, NV, 21 30V, 3iV 
r 

39V 414. 

 

4N. 56V, 614, 75V. BN. tOW. 18W. 200V 

 

16p each 

 

BZYMC/0.4 wan: 1V3. 1V7, N. 3V3.146, 149. 

 

4V3, 4V1 SV1. SV6. 6V2. 7V5 BV1. 9VI. 1W, 

 

IIV. 12V. IN. 15V, 16V. 1.. 21V. NV. 17V 

 

3W, 314. 36V tOpaach 

 

127 < 63 1 10 

 

95x 63 951, BT101 

 

431 < 63 3 17 BTI02 

 

127 < 95 1.20 FIT 

 

5 < 95 1.15 BT107 

 

431 + 95 4.20 871011 

 

454 * 119 5.50 TICK 

 

63 = 25 1,k of 5 1.30 TIC106D 

 

Tic 06M 
TIC1260 

 

TIC2060 

 

TIC2260 

 

495p TIC2460 

 

THYRISTORS 

 

101 TOi IA/400V 

 

104 2NI593 

 

1041, 2144441 

 

1321, 2N4141 

 

143, 2N5050 

 

201, 2145061 

 

40P 2N5062 

 

77p 2N5063 

 

99P 2145061 

 

600.A/2W 

 

600mA/3W 

 

130 GOOnA/IOW 

 

PRESETS 

 

104p 

 

170p 

 

15op 

 

361, 

 

33p 

 

4ip 

 

QP 

 

47p 

 

21p 

 

24p 

 

30p 

 

80p 

 

6
6

21, 

 

170p 

 

730P 

 

160p 

 

100p 

 

140p 

 

110p 

 

55p 

 

75p 

 

?Op 

 

92p 

 

LEDs 

 

LM3911 140p 

 

LM3914 2851, 

 

LM 
;

5 2951, 

 

LM3916 

 

MC1458 701, 

 

MC 1488 801, 

 

MC1489 901, 

 

NE555 201, 

 

NE556 551, 

 

NE564 
1% 

 

NE566 1731, 

 

NE567 1611, 

 

NE570 3911, 

 

NE571 387p 

 

010 

 

SAA5 

 

5mm. Red lop 

 

Green 131, 

 

Yello 131, 

 

3mm Red I p 

 

Green 131, 

 

YeIF. 13p 

 

C0701 Red 

 

flasexsp 651, 

 

251 Ilecl/slack 

 

Red 201, 

 

Green 251, 

 

ye0ow 25p 

 

600 A/20W 

 

IA/WV 

 

IA/10UV 

 

Alm 

 

:A/ 400V 

 

A/600V 

 

IA/MOV 

 

3A/5W 

 

3A/100V 

 

3A/200V 

 

3A/40W 

 

3A/60W 

 

3A/M 

 

5A/50V 

 

CERAMIC tpF. 2p2. 1p7, 3p3, 3p9. 4p7 W, 61,8, SP2. 10pF. UPC IW, I8PF, 22pF, 27pF, 33pF, 

 

390 47pF. %PF. SW 82pF, IDOPF, I2OpF, 150PF. IW. nOpF, 27OpF, MW 41W. 560TIF. 

 

WIF 820pF. 1000pF. In5. 114, 2n2. 3111, 3119. 4n1, 5n6. 6n8 8n2 10nf. Z2nF, 47nF IOOnF 61, each 

 

MYLAR ION 1nF 2112, 3113 OF Bnli Wrif 7P each ISnF. 22nF 33nF 47nF So each. 66nF 

 

IOOnF 11p each. 22OnF 1Sp. 3300 I/p. 470nF. 20p. 

 

POLYSTYRENE 22pF 47pF. 6BpF 92pF 100pF 120pF 15OPF 7201,F 27OPF 33DPF. 39OPF, 

 

470pF 680pt 82OpF 1000pF. 120OpF. IMF IMF 2000PF, 2200TIF. 33COpF. 4700pf. 56OOpF 

 

OnF I1, each 

 

TANTALUM BEAD N: 100of, 150uF, 22OuF. 330uf 64p each. 470uF 110p. 690F 160p. 6V3: 

 

6A 12P. 10uF Up. 31uF 33p. 4luF 2Sp, IODuF 220uF 77p each 470uf 160p. IN
-. 15uf, 22uf Mp 

 

Prices for TTL Components 

 

are changing all the time. 

 

Please phone for current prices 

 

NEW ILLUSTRATED CATALOGUE 

 

NOW AVAILABLE, 

 

£1 including VAT plus P&P 

 

45p 

 

40p 

 

15p 

 

SOP 

 

UP 

 

75p 

 

Mp 

 

46p 

 

up 

 

SBP 

 

Tip 

 

79P 

 

Mp 

 

43p 

 

13 Red 

 

Red 20p 

 

Green 251, 

 

Yelow 251, 

 

723 Tr. 

 

Red 201, 

 

Green 251, 

 

Yellow 25p 

 

Sm S9uare 

 

Red 201, 

 

Green 25p 

 

Yellow 251, 

 

SAA5020 TDA1008 347p T1074 117p 

 

SN76013N295p TDA1022 5701, TL081 40P 

 

7AA621A 2901, TDA1024 1ZOp IL O81 65p 

 

TAA6618 1751, TDA2002 1501, TL063 921, 

 

TBA120B 10p TDA2003 3151, TLO84 65p 

 

TBAI2US 681, TDA2020 3501, UA748 400 

 

TOAl2OU 96p TDA2030 3101, ZN414 951, 

 

TBA5400 1611, TDA2102 2,414 1501, 

 

TBA651 TDA2522 ZN425 4001, 

 

TBA800 95p TDA9400 ZN426 345p 

 

78'8105 Clop TLO61 Sop Z14427 715p 

 

784820 Rip TLO62 75p ZN1034 Z30p 

 

TBA920O 175p TLO14 150p ZN 1040 750p 

 

70'2705 1711, TL071 501, 

 

TDA1004 345p TL072 60p 

 

5A/40W 

 

5A/600V 

 

5A/Bwv 

 

7A/10W 

 

7A/NW 

 

7A/407/ 

 

A/fi0W 

 

7A/80W 

 

IDA 

 

04/IWV 

 

III= 

 

l0A/IOW 

 

10A/(OOV 

 

DAIMM 

 

IMP 

 

TRIP 

 

60p 

 

550 

 

701, 

 

600 

 

90p 

 

55p 

 

GOP 

 

65P 

 

79p 

 

■P 

 

1150 

 

REGULATORS 

 

M304H 180p UA723C 

 

M�9H Sop 7805A 

 

M309K 1301, 1812' 

 

Mot lK 35op 7817Kc 

 

M317T 130p 701 SA 

 

=''
,I 

320/5 651, 7010' 

 

M320/12 65p 7824A 

 

K1320/15 65p 79DSA 

 

M320/24 65p 7912A 

 

M337T 180p 7915A 

 

M 1469 3211, 197 8' 

 

A78P 18A/5VI 7924' 

 

450 

 

TRIACS 

 

2ArNM 

 

2A/40W 

 

2A/M0V 

 

4AAW, 

 

GA/100V 

 

6AfM 

 

6A/40W 

 

8A/400V 

 

1GA/IOW 

 

IOA/,m 

 

0A140VV 
IOA/41DP 

 

6
5

0p 

 

Me
 

 

60p 

 

Mp 

 

Mp 

 

, 60M1, 

 

601, 

 

'Rip1p 

 

1 lop 

 

loop 

 

501, 

 

501, 7" 

 

121p 78112 

 

501, 8115 

 

501, 78118 

 

'Op 78124 

 

55p 78162 

 

551, 79105 

 

SSp 79L12 

 

550 /9 15 

 

55v 79L t8 

 

79124 

 

77p 1OH1213A/5VI 

 

4601, 

 

35p 

 

351, 

 

35p 

 

35p 

 

351, 

 

35p 

 

151, 

 

45p 

 

45p 

 

151, 

 

BRIDGE RECTIFIERS 

 

IA/50V 30p 6A/50V 75p 

 

IAl- 30p 5A/IOW is, 

 

I A/20W 35p 6AfM Mp 

 

IA/4WI 401, 6A/400V /66p 

 

2A/50V 350 l0A/200V 

 

2A/ IOW 45p I51/4001" 76y 

 

2Al10lIV 501, ZSA/20IN 256p 

 

2A/IOW 551, 25A/400V 30P 

 

D.I. Etch resist 

 

E7 10 
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THE PROTECTOR 

 

IT is at this time of year that many readers tend to hang up their soldering 

 

irons and think more about holidays and weekends away than the construc-

tion of projects. It is precisely for these reasons that we have included in this 

 

issue the start of a short series on Electronic Surveillance Systems. 

 

Together with an explanatory feature, looking at how electronics can help 

 

to protect your home and belongings, we have given details of building an 

 

infra-red project. This straightforward design is relatively easy to construct 

 

and install and provides inexpensive protection. The series continues with an 

 

ultrasonic alarm which will protect a small area and a radar alarm designed 

 

to protect a large room or corridor. 

 

With the number of burglaries increasing perhaps a few hours spent on one 

 

or two of these projects might be prudent before your holiday. 

 

THE INFORMER 

 

It has always been the aim Of EVERYDAY ELECTRONICS to provide aS 

 

much basic information on electronics as possible. Over the years this has 

 

been much appreciated by both hobbyists and students alike. We will, of 

 

course, be continuing in just this way and hopefully providing even more 

 

information for anyone learning electronics. 

 

With this in mind we would be pleased to hear from students, teachers and 

 

other readers about their particular requirements, interests and general 

 

problems. If you think we can help by providing information on certain areas 

 

or by expanding our coverage of others please let us know. 

 

While we cannot undertake to answer letters on general problems concern-

ing the understanding of electronics we can take steps to provide articles on 

 

requested problem areas within our pages. We do make every effort to cover 

 

the complete range of electronics and its applications, but it is quite possible 

 

that we have not explained a particular problem fully enough for you, or even 

 

left out a specialist area in which you have a particular interest. 

 

It will be our aim over the coming months to tailor EVERYDAY ELEC-

TRONICS to the needs of all students of electronics, be they nine or ninety. We 

 

would especially like our next Teach In series to be aligned to the require-
ments of secondary school students and are keen to hear from interested 

 

teachers of their needs. 

 

Perhaps it seems a little premature to be thinking of our next Teach In 

 

when the present one is still in full swing. However, a great deal of research, 

 

planning and project building has to be done between now and September 

 

next year, so the sooner we know what you want the better. 

 

On the subject of educational articles our next issue sees the start of a very 

 

informative series we have called The Anatomy Of Your Micro. It is once 

 

again a series that will appeal to the student just as much as the electronics 

 

hobbyist and the home computer fanatic. It will not concentrate on one par-
ticular microcomputer, but will explain the operation of the basic elements 

 

that make up every home computer, thus imparting a great deal of informa-

tion on what makes a micro tick! Don't miss it, make sure your copy is or-

dered. 

 

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 or international reply coupons. 

 

We cannot undertake to engage in lengthy 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. 
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CRIME, including robbery, is on the 

 

increase worldwide. In Britain there 

 

are approximately two million burglaries 

 

reported each year. Police statistics show 

 

that over 70 per cent of household 

 

burglaries are carried out by the under- 18 

 

age group, and quite a high proportion of 

 

these are under 14. 

 

Whilst nothing would deter a really 

 

determined professional burglar, quite a 

 

simple intruder alarm would probably 

 

scare off the majority of unwelcome 

 

visitors. 

 

The cheapest most common intruder 

 

detectors are pressure switches incor-

porated in mats placed under carpets. 

 

Several normally-closed pressure swit-
ches are wired in series. When any one 

 

contact is broken a relay drops out to in-
itiate an alarm. Similar switches in series 

 

can be placed in doors and windows. 

 

In all wired alarm systems, it is a break 

 

in the circuit which initiates an alarm. 

 

This prevents the alarm being put out of 

 

action by simply cutting the wire. 

 

This article is concerned with the 

 

various electronic methods of detecting 

 

an intruder, mainly by the detection of 

 

movement through the area to be protec-
ted. 

 

BEAM BREAK DEVICES 

 

The simplest of the beam break devices 

 

is the beam of light across a doorway, 

 

which is detected by a photo-cell. This is 

 

one of the traditional methods of auto-
matic door openers. Its disadvantage for 

 

intruder alarms is that the light beam is 

 

clearly visible in a dark house. This can 

 

be overcome by the use of an infra-red 

 

beam detector. 

 

An infra-red beam can be generated 

 

from an infra-red emitting diode with a 

 

built-in lens to focus the energy into a 

 

narrow beam. The beam is detected by a 

 

photo-diode with an infra-red filter placed 

 

in front of it to prevent detection of am-
bient light. The detected signal is am-
plified to hold in a relay which in turn will 

 

hold a normally-closed contact open. If 

 

the beam is broken, the signal collapses to 

 

zero; the relay will be de-energised allow-
ing the contact to close, and trigger any 

 

desired alarm. Typically it would switch 

 

on an alarm bell, but could equally well 

 

initiate a telephone signal to the police or 

 

other security organisations. 

 

Allowing the relay to de-energise for 

 

alarm, guards against tampering with the 

 

supply or equipment in any way. This 

 

type of alarm is ideally suited to outdoor 

 

use as illustrated in Fig. 1. Note that the 

 

emitting diode is pulsed. This allows high 

 

peak pulse powers to be transmitted 

 

whilst keeping the average power dis-
sipated in the diode comparatively low to 

 

prevent overheating. The amplifier in the 

 

receiver is a.c. coupled by capacitor C. 

 

This will pass the pulses but slow varia-
tions of ambient light will be blocked by 

 

this capacitor. 

 

For indoor use infra-red emitter and 

 

detectors can be fitted into the same box 

 

and directed at an opposite wall. The 

 

detector picks up the reflected energy. In 

 

this case the alarm must respond to a 

 

change in detected level since any object 

 

or person moving across the beam will 

 

also reflect the emitted energy back to the 

 

unit to a greater or lesser extent than the 

 

wall. 

 

INVISIBLE INFRA-
RED BEAM 

 

DETECTOR 

 

Fig. 1. Two infra-red beam break intrusion 

 

detectors. 

 

[EE 19P1 

 

The two systems are illustrated in the 

 

simplified block schematics of Fig. 2 

 

together with a diagrammatic illustration 

 

of an infra-red emitting diode and photo-
diode detector (Fig. 3). 

 

When an electric current is passed 

 

through the gallium arsenide junction of 

 

the emitter diode the electron mobility is 

 

increased to release both heat and light 

 

energy. The impurities in the gallium 

 

arsenide are chosen to optimise infra-red 

 

emission. 

 

Conversely, light energy penetrating 

 

the substrate of the silicon photo-diode 

 

affects the electron mobility within the 

 

substrate to create a flow of electrons in 

 

the form of an electrical current which 

 

will now between the contacts through a 

 

suitable resistor, generating a voltage 

 

across the resistor proportional to the 

 

light energy penetrating the diode. The 

 

construction is optimised to give maxi-
mum current at the same infra-red wave-

length as that emitted by the emitting 

 

diode. 

 

PROXIMITY DETECTOR 

 

A simple and cheap variation of the 

 

Beam Break Detector is an infra-red 

 

transceiver used as a proximity detector. 

 

A differential amplifier is biased off until 

 

the detected signal level exceeds a pre-
determined level, which must be greater 

 

than that of the nearest fixed reflecting 

 

object. Reflections from walls can be 

 

minimised by ensuring that the trans-
ceiver is not pointing directly at 

 

an opposite wall. This arrangement is 

 

illustrated in Fig. 4. An alarm will be 

 

triggered when a person is directly 

 

opposite or in the near vicinity of the 

 

transceiver. 

 

ULTRASONIC BEAM 

 

In the same way that sound waves are 

 

produced by a loudspeaker, so ultrasonic 

 

waves can be produced by an ultrasonic 

 

transducer. As with sound waves, these 

 

are pressure waves passing through air. A 

 

beam of ultrasonic pressure waves direc-
ted at a wall or door will be reflected back 

 

to the unit and detected by a second 

 

ultrasonic transducer (similar to a micro-
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This alternating current can be am-

plified to trigger an alarm. D.c. current 

 

from fixed heat sources will be blocked. 

 

Faceted mirrors are made specially for 

 

the manufacturers of this type of detector 

 

and are not generally available. However, 

 

complete battery operated detection 

 

modules having zones as illustrated and 

 

giving an electrical trigger when heat 

 

movement is detected are available at a 

 

reasonable price. A later article will 

 

illustrate an intruder alarm system using 

 

a simple infra-red passive detector. 

 

DOPPLER EFFECT MOVEMENT 

 

DETECTORS 

 

The doppler effect is the well known 

 

train whistle effect. A train approaching 

 

at speed appears to have a higher pitched 

 

whistle than when it is receding. The train 

 

whistle, of course, produces sound 

 

pressure waves at the same frequency 

 

whether approaching or receding. But 

 

when it is approaching, pressure waves 

 

are moving towards the listener at a speed 

 

which is increased by the train speed; 

 

whereas they are moving away from the 

 

listener when the train has passed and 

 

therefore are received at a slower speed, 

 

i.e., lower frequency. This doppler effect 

 

can be utilised to detect movement. 

 

ULTRASONIC DOPPLER 

 

DETECTORS 

 

If an ultrasonic transducer produces 

 

pressure waves which are not in a narrow 

 

beam but are radiated in all directions 

 

in front of the transducer, and if all 

 

reflecting surfaces are stationary, the 

 

frequency of the waves at the receiving 

 

transducer will be the same as for the 

 

transmitter. 

 

Any movement however, will increase 

 

or decrease the frequency of the received 

 

ultrasonic waves reflected off the moving 

 

object depending whether the movement 

 

is towards or away from the receiver. 

 

The frequencies received by the 

 

transducer are compared with the 

 

transmitted frequency and if a difference 

 

is detected it will trigger an alarm. 

 

Ultrasonic air pressure waves are 

 

reflected from air having different den-
sities due to local heat: thus movement of 

 

comparative warm air from a radiator, or 

 

cold air coming in from a window, can 

 

produce a frequency difference at the 

 

receiver. In order to overcome these 

 

effects manufacturers introduce special 

 

signal processing circuits which respond 

 

only to the frequency changes charac-
terised by a moving person, rather than 

 

by moving air. 

 

For this reason ultrasonic doppler 

 

intruder detector circuits are somewhat 

 

more complex and not so suitable for 

 

home assembly. 

 

MICROWAVE INTRUDER 

 

DETECTORS 

 

These work on the same doppler prin-
ciple as the ultrasonic doppler intruder 

 

F
GO Cycles 

 

Fig. 4. 1  proximity detector. 

 

Fig. 5. An ultrasonic beam directed across a 

 

window will guard against an intruder en-
tering via that window. If directed against a 

 

door it will also be disturbed by movement 

 

of the door. A beam aimed directly at a win-
dow, however, may give false alarms due to 

 

reflections from draughts of air at differing 

 

temperatures. 

 

Reflected signal from wall(or body) 

 

1 5m from Transceverr 

 

1  

 

II m 11—ond 

 

Trans..%- Period 

 

9 milliseconds to wall and back 

 

Fig. 6. Time scale for transmission and reception of ultrasonic pulse. 

 

ULTRASONIC 

 

TRANSDUCER 

 

(TRANSMITTER) 

 

Fig. 7. Block diagram of ultrasonic transceiver. 
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Fig. 8. Mirror with facets defining zones. 

 

alarms but they radiate radio waves 

 

instead of air pressure waves. 

 

The Home Office allocates a frequency 

 

of 10.687MHz for microwave transmit-
ters used inside the house. A Home Office 

 

transmitter licence at a cost of about £3 

 

for a five-year period is required to 

 

transmit for this purpose; although the 

 

power of the devices is usually only of the 

 

order of 10 milliwatts. 

 

The advantage of the microwave 

 

transceiver is that it is not affected by air 

 

movement, but it is extremely sensitive to 

 

any physical movement within the area. 

 

The detailed operation of the microwave 

 

system will be described in another arti-
cle, but briefly its operation is as follows: 

 

A gunn diode oscillator generates elec-
trical oscillations in a waveguide cavity. 

 

The signals are radiated by coupling to a 

 

horn aerial. Part of the signal is fed to a 

 

mixer diode in the same, or an adjacent 

 

waveguide cavity. This mixer diode will 

 

give an alternating output signal at the 

 

difference frequency between transmitted 

 

and received frequency. If there is no 

 

movement this "difference" frequency 

 

will be zero. 
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Fig. 9. Plan view of zones. 

 

Any movement will give an output 

 

signal from the mixer diode related to the 

 

speed of movement. This a.c. signal is 

 

amplified and fed to trigger an alarm. 

 

SNAGS OF EACH SYSTEM 

 

Each of the above systems exhibits 

 

false alarm problems to a greater or lesser 

 

extent. There is now a law relating to 

 

alarms going off for prolonged periods. 

 

Most designs will have circuits to stop the 

 

alarm and automatically reset the system 

 

after a defined period. False alarms are 

 

particularly undesirable in the more 

 

sophisticated systems which are relayed 

 

to the police. 

 

SIMPLE SWITCH SYSTEMS 

 

These systems are fairly safe provided 

 

the alarm is switched off by the 

 

householder on re-entering the house. 

 

There is usually an alarm delay allowing 

 

about half a minute for the householder 

 

to switch off. Poor switch contacts or 

 

faulty connections will cause false alarms. 

 

ULTRASONIC BEAM-BREAK 

 

ALARM 

 

This is fairly reliable over a short range 

 

only; provided it is not in the vicinity of 

 

radiators or draughts. It is very suscepti-
ble to variable air currents as the range is 

 

increased beyond 15 to 20 feet. Like all 

 

beam-break devices it does not give area 

 

coverage. This can be useful; to guard the 

 

front door, for instance, whilst another 

 

part of the house is occupied. 

 

INFRA-RED BEAM-BREAK 

 

INTRUDER ALARM 

 

This is virtually trouble-free, but again 

 

does not give area coverage. It has the ad-
vantage of localised protection, allowing 

 

free movement in other areas. 

 

Avoid false alarm sources 

 

The main sources of false 

 

alarms are, 

 

A - Sunlight drrectly onto 

 

sensor 

 

B - Heal sourceswithm 

 

a zone 

 

C - Strong art draught 

 

On SMSp 

 

D - Small animals within 

 

a zone 
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Fig. 10. Typical manufacturer's warning. 

 

PASSIVE INFRA-RED 

 

The most popular home intruder detec-
tor, this can give false alarms if the advice 

 

given by the manufacturer is not followed 

 

as typified in Fig. 10. 

 

ULTRASONIC DOPPLER 

 

The same false alarm conditions apply 

 

as for the passive infra-red—even strong 

 

sunlight can give undesirable hot spots in 

 

a room generating warm air currents, and 

 

possibility of false alarms. 

 

MICROWAVE DOPPLER 

 

Tends to be ultra-sensitive to move-
ment, e.g., blowing curtains or swinging 

 

lampshades. O 
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L
E tIC many Electronic hobbyists, I like to maintain a general 
interest in all aspects of this diverse subject, without getting 

 

bogged down with boring detail and advanced theory. For those 

 

of you like myself, wishing to gain a broad insight into the world 
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of radio waves and transmission principles, this book is well-
worth reading. It covers simple wave concepts through basic 

 

electronic and radio theory, to microwave cooking. 

 

Reading is made interesting yet concise, as each subject has a 

 

dedicated chapter with plenty of clear diagrams and data 

 

tables. There are whole chapters covering transmission lines, 

 

aerials, television, navigation and model control equipment. For 

 

those wishing to pursue a hobby in CB or amateur radio, there is 

 

plenty of detailed information on transmitters and receivers and 

 

a useful chapter giving a guide to obtaining a transmitting 

 

licence. 

 

As with many books of this type, the fundamentals of elec-
trical and electronic theory are covered in much the same way, 

 

providing essential background knowledge for people new to the 

 

subject. However, being reasonably competent in this area, I 

 

have begun to find it a little tedious. Even so, there is no real 

 

problem in skipping these chapters. 

 

R.M.B. 
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THIS is one of the most common forms 

 

of Intruder Alarms. It detects the heat 

 

radiated from a moving body. 

 

In order to discriminate between 

 

constant sources of heat such as radiators 

 

and light bulbs, a faceted mirror focuses 

 

onto a pyro-electric heat detector (see 

 

Surveillance Systems). Only heat from 

 

defined zones in front of the mirror will be 

 

reflected onto the detector. A warm body 

 

moving from zone to zone will generate 

 

an alternating current output from the 

 

detector, which when amplified, will 

 

provide an alarm trigger output. 

 

Capacitor coupling within the amplifier 

 

will block the d.c. current from the 

 

detection of fixed heat sources. 

 

The infra-red detector is supplied as a 

 

complete unit and provides an output 

 

which can be used to operate an alarm. It 

 

is operated from its own internal PP3 

 

alkaline battery. There is very little 

 

current drain and a battery operating life 

 

of one to two years can be expected. 

 

The trigger output is connected to a 

 

remote latch and alarm circuit, illustra-
ted in Fig. 2. This too has its own in-
dependent PP3 alkaline battery which has 

 

negligible current drain when the unit is 

 

on standby. When latched it will operate 

 

the piezo-electric sounder or relay for one 

 

minute before switching off and re-
setting. 

 

ALARM LATCH 

 

AND TIMING CIRCUIT 

 

Alarm Trigger: The circuit and 

 

interconnection with the IR sensor is 

 

illustrated in Fig. 2, light twin cable 

 

connects the +ve supply output of the 

 

Alarm Latch Unit to the positive power 

 

terminal of the IR sensor; and the alarm 

 

input to the negative alarm terminal of 

 

the sensor. A I0kQ resistance, R8, is 

 

connected across these two terminals at 

 

the sensor. Resistor R8 prevents base 

 

current from flowing in transistor TRI. 

 

With no current flowing through TR I the 

 

base of TR2 is at the same voltage as its 

 

emitter and this transistor is also in its no 
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current state; no current will flow through 

 

the alarm sounder or relay. 

 

If the sensor detects movement of heat 

 

across its sensitive zones it connects the 

 

negative alarm output to the internal 

 

negative voltage supplying TR 1 with base 

 

current. TRI in turn switches on TR2, 

 

to operate the sounder or relay. The 

 

collector of TR2 will become negative 

 

providing base current to TRI, through 

 

DI, keeping TRI on when the alarm 

 

output from the IR sensor returns to its 

 

original state. 

 

If the wire connecting the two units is 

 

cut or broken R8 will no longer hold TRI 

 

off and RI will allow sufficient base 

 

current to switch TRI on and latch the 

 

alarm on. 

 

Timing Circuits: Pins 3 and 4 of IC 1 

 

are a semiconductor switch which is 

 

operated by a control voltage on pin 5. 

 

The switch is closed when pin 5 is 

 

positive. When the unit is first switched 

 

on the negative terminal of C I is at the 

 

positive supply voltage. The base of TR I 

 

will be connected to the +ve supply rail 

 

through ICI switch and, being a pnp 

 

transistor, it will be cut off. C 1 discharges 

 

through diode D2, and R7, and R5 to the 

 

negative supply voltage at a rate 

 

determined mainly by C 1 and R7. After 

 

about 20 seconds C 1 will have discharged 

 

sufficiently for the semiconductor switch 

 

to open and the input will be free to 

 

accept an alarm trigger. 

 

After the alarm has triggered, the 

 

collector of TRI will be switched to the 

 

supply rail voltage, C,I will start to charge 

 

towards this voltage through R6. After 

 

about one minute it will have reached a 

 

voltage sufficiently positive to switch on 

 

the integrated circuit switch, cutting off 

 

TR 1 and re-setting the circuit. 

 

The alarm time may be increased by 

 

increasing the value of Cl. R7 should be 

 

decreased in value proportionately other-
wise the switch-on delay will be increased. 

 

Note that the sensor switch-on delay 

 

may be three or four minutes, as will its 

 

recovery time after an alarm. Read the 

 

notes supplied with their IR sensor 

 

relating to recovery time after an alarm. 

 

CONSTRUCTION 

 

Construction is as illustrated in Fig. 4. 

 

The ON/OFF switch can take the form of a 

 

2.5mm jack socket. The jack plug 

 

forming a key. This provides a very small 

 

and low-cost key switch. 

 

The alternative relay can be placed in 

 

the position occupied by the sounder, the 

 

contacts being brought out either through 

 

a DIN connector or a further jack plug 

 

and socket. 

 

OPERATION 

 

No settings are required. Fit a PP3 

 

alkaline battery to the sensor, and fit a 

 

PP3 alkaline battery to the alarm latch 

 

unit. Connect the sensor to the alarm 

 

latch unit as illustrated in Fig. 2. Connect 

 

R8 as illustrated. 

 

Position the sensor and remote alarm 

 

unit as required. Remove jack key switch 

 

from alarm latch unit and ensure no 

 

movement for a few minutes. Next, move 

 

through the protected area and check that 

 

the alarm is triggered. 

 

The alarm latch unit may be checked 

 

independently by connecting a 10kQ 

 

resistor across the alarm input and alarm 

 

reference terminals. Remove key switch 

 

and wait 30 seconds. Using a short wire 

 

link, momentarily connect the alarm 

 

input to the negative supply line. The 

 

alarm should latch on. Any number of 

 

sensors may be connected to the alarm 

 

latch unit. ❑ 

 

SPECIFICATION 

 

Detects body movement within a 60 

 

square foot area. 

 

Battery operated. 

 

Very low battery consumption. 

 

Small physical size. 

 

Independent unit will operate 

 

internal sounder or close 

 

independent relay contacts. 

 

Will switch off alarm and reset after 

 

defined period. 
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EXISTING FIXING 

 

r HOLES 

 

1 HOLE 320IA FOR PIEZO- \ � I HOLES 3 5 DIA 

 

ELECTRIC SOUNDER \\\

lll---(IF FITTED) 2 HOLES 5DIA 

 

Fig. 5. Lid drillings. A cardboard 

 

template should be made first, so 

 

that the lid can be centre-
punched without having to 

 

deface it with markings. 

 

Right: The complete system in 

 

situ. 

 

Centre Line 

 

of cover 

 

DIMENSIONS IN - 

 

COMPONENTS 

 

Resistors 

 

R 1 1 M62 

 

R2,4 10kQ (3 off) 

 

R3 47W See 

 

R5 120k52 

 

R6 1 0M 

 

R7 1 •5MO 

 

R8 10k 

 

All }W carbon ±5% 

 

Capacitors 

 

C1 

 

page 371 

 

10µF 16V 

 

tantalum bead 

 

Semiconductors 

 

TR1 

 

TR2 

 

D 1,2,3,4,5 

 

ICI 

 

BC178 

 

BC108 or BC549 

 

IN4148 (5 off) 

 

4016 

 

Miscellaneous 

 

Infra-red detector unit IR881 

 

1£35)'; aluminium die-cast box 

 

114 x 64 x 55mm; 2-5mm 

 

socket with jack plug as on/off 

 

key; sounder x70 W06'; alter-
native relay 12V output; Ambit 

 

International Stock No 01-06108. 

 

Approx. cost 

 

Guidance only 

 

£48 

 

NEXT 

 

MONTHS 

 

ISSUE... 

 

A Feature Article 

 

368 

 

PRACTICAL 

 

ELECTRONICS 

 

THE JULY ISSUE IS ON SALE FRIDAY, JUNE 1 

 

GIMP 

 

LE LOCI[ ARALYSER 

 

With four address, and two data displays this 

 

simple micro' debugging tool can reveal memory 

 

contents, look for preset data and generate an 

 

oscilloscope trigger pulse at the required time. 

 

SLIDE DISSOLUE [0IIIR0L 

 

Ideal for the budding audio-visual enthusiast this 

 

dissolve unit allows two projectors to be coupled 

 

together to give a slide dissolve with automatic 

 

slide change on the dimmed projector. 

 

4440000 

 

non on SUB-WOOFER � 
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r XK113 MW RADIO KIT 

 

Based on ZN414 IC. kit includes PCB, wound 

 

aerial and crystal earpiece and all components 

 

to mate a sensitive miniature radio Size. 5 5 

 

2 7 2C_ Requires PP3 9V battery IDEAL 

 

L FOR BEGINNERS- £5.50 J 

 

ELECTRONIC 

 

LOCK KIT 

 

With hundreds 

 

of uses in doors. 

 

garages, car 

 

ant i - t hef t 

 

devices. 

 

electronic 

 

equipment etc 

 

Only the correct 

 

easily changed 

 

four digit code 

 

will open itl 

 

Requires a 5 to 15V 

 

do supply Output 75OmA Fits 

 

into standard electrical wall 

 

box Complete kit (excl 

 

front panel) XK101 £11 50 

 

Electronic lock mechanism 

 

for use with the above kit 

 

70150 £14 95 
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YELLOW CATALOGUE. It's packed 
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very competitive prices. 
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Based on the SA806001C the kit is supplied 

 

with all components. �nCludmg loudspeake,. 

 

purled .'curt board, a Pre drilled box 195 n 

 

71 . 35mm1 and full instructions ReOulres 

 

Only a PP3 9V battery and push 61rtCh to 
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INFRA RED 

 

GARAGEDOOR 

 

CONTROLLER 

 

For opening 

 

and closing 

 

motorised 

 

garage 

 

doors plus 

 

switching 

 

garage and 

 

drive lights 

 

on and off 

 

up to a 

 

range of 

 

40ft and numerous other 

 

applications like controlling 

 

lights and TV's etc. in the 

 

home. Ideal for aged or dis-
abled persons, this coded kit 

 

comprises of a mains powered 

 

nfra red remote control re-
ceiver with a normally open 

 

relay output plus two latched 

 

transistor outputs; battery 

 

powered four button trans 

 

mitter and an opto isolated 

 

solid state mains switch. As 

 

with all our kits, full 

 

Instructions are supplied. 

 

XK103 E25 

 

Extra transmitters 

 

XK105 £10.00 
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HOME 

 

CONTROL 

 

CENTRE 

 

This kit enables 

 

you to control up to 

 

16 different appli 

 

ances by means of 

 

coded pulses in the 

 

mains wiring 

 

which may be 

 

decoded by special 

 

receivers anywhere in the house 

 

The transmitter may be controlled 

 

manually or by the computer inter 

 

face enabling your favourite micro 

 

to make your coffee In the morn 

 

ing, switch lights 

 

anywhere in the 

 

house, or your 

 

electric blanker 

 

in your bedroom 

 

Just think of the 

 

possibilities 

 

and no wiring' 

 

The Kit com 

 

proses a trans 

 

miller with pre 

 

drilled box and 

 

two receivers 

 

XK112 £42 00 

 

ADDITIONAL RECEIVERS 
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L--
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APPLIANCE TIMER KIT 

 

Switches any appliance up to lk W 

 

on and off at preset times once per 

 

day. Kit contains. AY 51230 IC 

 

05 LED display. mains supply 

 

display drivers, switches. LEDs 

 

lilacs, PCBs and full instructions 
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T,V, SOUND TUNER 

 

II BUILT AND TESTED Complete with case. £26.50 + E2.00 P&P 

 

SERIES  

 

In the cutthroat world of 

 

consumer electronics, one 

 

of the questions designers 

 

apparently ponder over 

 

is '"Will anyone notice if 

 

we save money by chopp-
ing this out?" In the 

 

domestic TV set, one of the 

 

first casualties seems to be 

 

the sound quality. Small speakers Also available with built in headphone 

 

and no tons controls are common 
amp. ONLY E32.50 

+ E2.00 Ti 

 

and all shit Is really quite sad, a the 

 

TV companies do their bat to transmit the highest quality sound. Glean this background a 

 

compact and independent TV tuner that connects direct to your Zi is a must for quality 

 

reproduction. The unit is mains-opersted. 

 

This TV SOUND TUNER offers full UHF coverage with 5 prewiscted tuning controls. It can 

 

also be used In conjunction with your video recorder. Dimensions: toy,".7yr"x25,". 

 

E.T.I. kit version of above without chassis, case and hardware. E16.20 plus E7.50 p&p. 

 

PRACTICAL ELECTRONICS STEREO CASSETTE 

 

RECORDER KIT 

 

COMPLETE 

 

WITH CASE 

 

ONLY £34.50 plus £2.75 p&p. 

 

• 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 

 

ELECTRONIC SWITCHING. • FULLY 

 

VARIABLE RECORDING BIAS FOR 

 

ACCURATE MATCHING OF ALL TYPES. 

 

Kit includes tape transport mechanism, ready punched and beck 

 

Printed quality circuit board and all electronic parts, it, semiconductors• 

 

resistors, capacitors, hardware, top cover, printed scale and mains transformer. 

 

You only supply solder & hook-up wire. Featured m April P.E. reprint SOP. Free with kit. 

 

BSR RECORD DECKS 

 

Auto Changer model takes up 

 

to 6 records with manual over 
Supplied with stereo 

 

ceramic cartridge. 

 

£12.95 plus E1,75 p&p 

 

3 speed, auto, letdown; with 

 

auto return. Fitted with vis-
cous damped cue, tubular alu 

 

minium counter-weighted arm, 

 

fitted with ceramic head. Ideally 

 

suited for home or disco use. 

 

£17.50 plus E1, 75 P&p. 

 

Manual single play record deck 

 

with auto return and cueing 

 

lever. Fitted with stereo core. 

 

mic cartridge 2 speeds with 45 

 

rpm spindle adaptor ideally 

 

,tided for home or disco. 

 

13' x11" tlppro,. 

 

£14.95 Pius E1.75 P&p. 

 

is
 

 

SPECIAL OFFERI Replacement at. cassette 

 

tope heads. E1.80 ea. Add 5OP p&p to order. 

 

Philips st mag. cartridge. E3.95 + 60P p&p. 

 

PLINTH to wit BSA Record Ployw Deck 

 

(with cover). Size 16%"x 141/x 2%". Cover 

 

size. E14/,"x 139."x 3t. Due to fragile 

 

nature. Buyer collect only. Price: £8.95. 

 

STEREO TUNER KIT 

 

SPECIAL 

 

OFFER! 

 

£13.95 

 

+ E2.50 P&P. 

 

This easy to build 3 band stereo AM, FM 

 

tuner kit is designed In conjunction with 

 

P.E. (July '81), For ease of construction and 

 

alignment it incorporates three Mulford mod-

ules and an I.C. IF System. Front scale size 

 

1O%6 x2'A" approx. Complete with diagram 

 

and instructions. 

 

125W HIGH POWER

L 

 

_1
 

 

AMP MODULES 

 

The power amp kit is a module for high 
X11

/ 

 

power applications -Disco units, guitar ampllt - 

 

iers, public address systems and even high 

 

power domestic systems. The unit is protected 

 

agamsI short cbcuitmg of the load and is safe 
SPECIFICATIONS: 

 

m an open circuit condition. A large safety 

 

margin exists by use of generously rated coon Max. output power (RMS): 125 W. Operating 

 

portents, result, a high powered rugged unit. voltage (DC): 50 - 80 max. Loads: 4 - 16 ohm. 

 

The PC board is back printed, etched and Frequency response measured @ 100 watts 

 

ready to drill for one of construction and the 25Hz - 20111 Sensitivity for 100w. 400m V 

 

alummium chassis is preformed and ready to @ 47K. Typical T.H.D. @ 50 watts, 4 ohms. 

 

use. Supplied with all parts, circuit diagrams 0.1 %. Dimensions: 205x90 and 19Ox36mm. 

 

and instructions. 

 

Accentuation: Stereo mains power supply kit with KIT £10.50 BUILT E14.25 

 

front E10.50+ E2p&p. Mora: E7.50+E2p&p. +E1.15 P&p. +E1.15 P&p. 

 

HI-FI SPEAKER BARGAINS 

 

AUDAX 8" SPEAKER £5.95 + E2.20 p&P 

 

High quality 40 watts RMS 

 

lass/mid. Ideal for either 

 

H. Ft or Disco use this speaker 

 

features an aluminium voice 

 

Coll and a heavy 70mm die. 

 

magnet. Freq. Res.. 2OHz 

 

to 7kHz. Imp.. 8 ohms. 

 

-F AUDAX 4OW FERRO FLUID 

 

O 
HI Ft TWEETER Fred. its 

 

Y 5KHz- 22KHz. Imp. 8 ohms. 

 

60mm sq. £5.50 +60P P&P. 

 

GOODMANS TWEETERS 8 ohm 

 

soft dome radiator tweeler 131:"sq) 

 

for use in systems up to 40W. 
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Soldering Irons 

 

It is most likely that the first 

 

purchase any "teacher" will recom-
mend to the beginner to electronics, 

 

apart from a regular order for EE, is the 

 

acquisition of a soldering iron. So, for 

 

those readers who are about to 

 

purchase their first iron we feel a few 

 

basic guides would be helpful. 

 

To make a soldered joint in elec-
tronic circuits an electric soldering iron 

 

is required. This is a special tool to heat 

 

up the joint to a sufficient temperature 

 

to melt the "solder" as it is applied to 

 

the required joint. 

 

Basically the soldering iron consists 

 

of a coil of resistive wire—similar to 

 

the bar on an electric fire—which is in 

 

contact with a solid shaped metal rod 

 

called the "bit." Current through the 

 

coil causes the bit temperature to rise. 

 

Try to choose an iron that is light-
weight, well balanced, easy to handle 

 

and has an adequate length of mains 

 

cable. Some irons are fitted with 

 

lightweight "flexi-" or extendible coiled 

 

mains cable that will not "pull" on the 

 

iron when in use. 

 

If you decide to purchase an iron 

 

without a stand, we suggest you 

 

choose one with a built-in hook or anti-
roll collar, so that when placed on the 

 

work surface the iron bit stands proud 

 

of the work surface and cannot roll 

 

across the work area with disastrous 

 

consequences. 

 

Irons are classified by their power 

 

rating or heat capacity measured in 

 

watts. One rated between 15 and 25 

 

watts should be quite adequate for 

 

projects published in EE. 

 

The choice of bits or "tips" is 

 

another important factor when choos-

ing your iron. We suggest that a range 

 

from 1 •5mm, 3mm and 4mm diameter 

 

would be the most useful choice. This 

 

should include a "needle" point and a 

 

chisel" shaped tip. 

 

Although the iron plated tips will 

 

cost slightly more, they will more than 

 

pay for themselves with a longer 

 

lifetime in use. 

 

When making a joint use resinous-
flux-incorporated solder never unfluxed 

 

types. Typically, 18 s.w.g. or 22 s.w.g. 

 

"Multicore" solder from Bib Audio/ 

 

Video is ideal for EE projects. 

 

The solder should NOT be melted 

 

onto the iron. Instead, the iron is used 
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to heat the two surfaces and the solder 

 

melted onto and around the "cleaned" 

 

contact area. 

 

Finally, there are many irons on the 

 

market to choose from at widely differ-
ing prices. Choice will obviously be dic-
tated by the amount of money you can 

 

afford, but we strongly recommend you 

 

purchase the best possible. A little 

 

extra outlay now will more than pay for 

 

itself over the years. 

 

Most of our advertisers carry a fairly 

 

large range of irons and will be only to 

 

pleased to offer advice. 

 

Desoldering 

 

One of the simplest and possibly 

 

cheapest forms of desoldering joints on 

 

a circuit board, for removal of com-

ponents, has always been by the use of 

 

a "solder wick" to draw reheated 

 

molten solder away from the required 

 

area, so releasing the suspect com-
ponent. 

 

The only problem with this method 

 

has been that with the greater refine-
ment of devices being manufactured 

 

they have, in some cases, become 

 

more susceptible to excessive heat and 

 

possible damage. The result being that 

 

in certain instances, the capillary action 

 

of the "wick" has tended to be too 

 

slow. 

 

Now, a new range of fine non-
corrosive desoldering braid from 

 

Adcola Products is claimed to be 

 

"super fast". 

 

The braid is claimed, due to its fine 

 

weave construction, to be 50 per cent 

 

faster acting and prevent possible com-
ponent damage because of the reduc-
tion heat transference. It is also 

 

claimed to be suitable for use with low 

 

temperature/wattage irons, holds more 

 

solder and leaves less flux residue 

 

behind. 

 

The material is supplied in either 5ft 

 

or 1 00f reels, in six sizes ranging from 

 

0.035in to 0.0220in and cost between 

 

84p to 99p per 5ft reel. 

 

For more details readers should 

 

write to: Adcola Products Ltd., Dept 

 

EE, Adcola House, 113 Gauden 

 

Road, London SW4 6LH. 

 

Another method of desoldering com-
ponents from a circuit board is the use 

 

of a suction pump. This type of tool is 

 

usually used in conjunction with a 

 

soldering iron to draw, by suction or 

 

vacuum action, the reheated molten 

 

solder away from the joint and up the 

 

barrel or nosel of the "gun". 

 

The latest product from OK In-
dustries incorporates its own heating 

 

tip and is claimed to be a truly one-
hand desoldering gun. 

 

For more details and prices of the 

 

SA-6 desolder tool contact: OK In-
dustries, Dept EE, Dutton Lane, 

 

Eastleigh, Hants S05 4AA. 

 

CONSTRUCTIONAL PROJECTS 

 

Speech Synthesiser 

 

Although a 64-ohm loudspeaker was 

 

tound to give quite adequate output for the 

 

Speech Synthesiser—this month's 

 

Microcomputer Interfacing Techniques 

 

project—a better choice would be a 15-
ohm type. 

 

The speech processor (IC1) type 

 

SP0256-AL2 is available from Rapid 

 

Electronics and Technomatic Ltd., 

 

Dept EE, 17 Burnley Road, London, 

 

NW10. When purchasing this device be 

 

sure to buy one with the suffix-AL2. 

 

Infra-Red Alarm System 

 

The first constructional project chosen 

 

for our new series on Electronic Sur-
veillance Systems is a Infra-Hed Alarm 

 

System. 

 

Only one item is a "special" and this is 

 

the infra-red detector IR881. This is 

 

available (E35 each)—Mail Order—from 

 

Avionic Systems (Heathrow) Ltd., Dept 

 

EE, Viscount Way, Hounslow, Mid-
dlesex TW6 2JW. 

 

Spectrum Bench PSU 

 

The ZN42BE D/A Converter used in the 

 

Spectrum Bench PSU is available from 

 

Rapid, Enfield, Maplin and Magenta 

 

Electronics. 

 

The Spectrum 28-way edge connector is 

 

now carried by most of our component 

 

stockists advertisers. 

 

We cannot foresee any component buy-
ing problems for the Channel Select 

 

Switch, Hot Water Tank Indicator or the 

 

Train Wait projects. 
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Spectrum 

 

Bench PS U 

 

DIGITALLY controlled power supplies 

 

have been in existence for many 

 

years now, but they are primarily used in 

 

sophisticated electronics laboratories and 

 

until recently they have not been a prac-
tical proposition for most amateur users. 

 

This is due to the complexity and high 

 

cost of such equipment when compared 

 

to conventional bench power supply 

 

units. 

 

With many electronics enthusiasts now 

 

owning a home-computer the situation 

 

has changed, since a computer can be 

 

used to control the unit and the television 

 

set (or monitor) can be used as the 

 

voltage display. This enables a very sim-

ple digital power supply unit (which is not 

 

much more complex than a conventional 

 

type) to be produced. 

 

This power supply project is designed 

 

for use with the Sinclair ZX Spectrum 

 

computer, but can be adapted for use 

 

with some other machines. It covers a 

 

voltage range of 0 to 18 volts in 0.1 volt 

 

increments with excellent voltage ac-
curacy, and output currents of up to 

 

about 1 amp are available. Voltages of up 

 

to approximately 24 volts can be ob-
tained, but above 18 volts the maximum 

 

current available progressively reduces. 

 

The output is well smoothed and 

 

regulated. Current limiting is incor-
porated with four switched nominal limits 

 

of 50mA, 100mA, 500mA, and I amp. 

 

Even prolonged short circuits on the out-
put are unlikely to cause any damage to 

 

the unit. 

 

OPERATING PRINCIPLE 

 

The basic set-up used in a digitally 

 

controlled power supply is shown in the 

 

block diagram of Fig. 1. The required 

 

output voltage is generated by a digital 

 

number generator in conjunction with a 

 

digital-to-analogue converter. The num-
ber generator could be a very simple cir-
cuit, and could even just be mechanical 

 

switches, but it would normally be a fairly 

 

sophisticated circuit that would enable 

 

the required voltage to be selected using a 

 

keypad. Additional features are some-
times included, such as the ability to auto-
matically vary the output voltage over 

 

specified limits while the user looks for 

 

any adverse effects this might have on the 

 

equipment powered from the unit. 

 

A display shows the number produced 

 

by the generator, and this also represents 

 

the selected output voltage. An amplifier 

 

is used at the output of the circuit to 

 

enable high output currents to be taken 

 

from the unit. As the output voltage from 

 

a digital-to-analogue converter has a 

 

maximum value of typically only about 

 

2.5 volts, the amplifier would probably 

 

need to provide voltage gain as well, in 

 

order to give a useful output voltage 

 

range. 

 

BLOCK DIAGRAM 

 

The block diagram of Fig. 2 shows the 

 

arrangement used in the design featured 

 

in this article. The data bus of the com-

puter is used to provide the digital num-
ber, and a feature such as automatic 

 

varying of the output voltage can easily 

 

be handled by the software. The number 

 

will only appear very briefly on the data 

 

bus, and an 8-bit latch is therefore used to 

 

store the number and provide a con-
tinuous output for the digital-to-analogue 

 

converter. A control pulse decoded from 

 

three outputs of the computer is used to 

 

latch the signal on the data bus at the 

 

appropriate instant. 

 

The output of the converter is fed to 

 

what is virtually a conventional bench 

 

power supply circuit. The first stage is an 

 

error amplifier which, by means of a 

 

negative feedback action, stabilises the 

 

output voltage. This stage also steps up 

 

the voltage from the digital-to-analogue 

 

converter by a factor of about ten times. 

 

In theory this gives an output voltage 

 

range of 0 to 25.5 volts in 0.1 volt steps, 

 

but in practice the supply voltage of the 

 

circuit is inadequate to give voltages at 

 

the high end of this range. The error am-
plifier can only supply an output current 

 

of about 20 milliamps, and a buffer am-
plifier plus an output stage are needed in 

 

order to enable output currents of up to 1 

 

amp to be comfortably accommodated. 

 

R.A. Penfold 

 

CURRENT LIMITING 

 

The current limiting circuit is fitted at 

 

the output of the unit, and this pulls the 

 

output of the error amplifier (and 

 

therefore the output of the unit as a 

 

whole) lower in voltage if an excessive 

 

current flow is detected, so that the out-

put current is unable to rise much further. 

 

It is quite possible to digitally control the 

 

current limit threshold of a power supply, 

 

and other features such as monitoring the 

 

output voltage using the computer are 

 

quite feasable. However, due to the lack 

 

of input/output ports on the Spectrum 

 

this would require substantially more 

 

hardware, and neither of these features 

 

have been included in the final design. 

 

CIRCUIT DESCRIPTION 

 

The full circuit diagram of the unit is 

 

shown in Fig. 3. IC 1 is the digital-to-
analogue converter, and this is a Ferranti 

 

ZN428E. An advantage of this device for 

 

this particular application is that it has a 

 

built-in latch which enables its inputs to 

 

be fed directly from the data bus. 

 

The latch is operated via a control 

 

signal fed to pin 4 of the device, and it is a 

 

transparent latch. In other words it lets 

 

the input signals flow straight through to 

 

the converter when the control signal is 

 

low, and it latches as the control input is 

 

taken high. Normally the control terminal 

 

should be high, and a brief negative pulse 

 

is used when new data is to be latched 

 

into the device. In this circuit the latching 

 

pulse is gated from address line 5, the 

 

negative write line, and the input/output 

 

request line of the Spectrum, using the 

 

simple OR gate formed by D1, D2, D3 

 

and R 1. These three lines go low and 

 

latch IC 1 when data is OUTputted to 

 

372 Everyday Electronics, June 1984 

 



0 

 

Fig. 1. Block diagram of a digital p.s.u. 
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Fig. 2. Block diagram of the Bench p.s.u. 

 

Fig. 3. Circuit diagram of the Bench p.s.u. 
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address 65503. There are in fact other ad-
dresses which could be used, but 65503 is 

 

the best one as it does not take any of the 

 

other address lines low and will not inter-
fere with any of the Spectrum's internal 

 

input/output circuits. 

 

The ZN428E has an internal 2.5 volt 

 

voltage reference. R2 and C I are the load 

 

resistor and decoupling capacitor for this. 

 

The converter is a conventional type 

 

based on R-2R ladder resistor network 

 

and electronic switches. Power for IC I is 

 

taken from the 5-volt output of the Spec-
trum edge connector. 

 

ERROR AMPLIFIER 

 

IC2 is a CA3140 op-amp and it is 

 

used as the error amplifier. Negative feed-
back is taken from the output of the 

 

power supply via R4 and VR2, and the 

 

latter is adjusted to give the circuit the 

 

correct level of voltage gain. VRI and R3 

 

are the offset-null control for IC2. Their 

 

purpose is to enable the circuit to be ad-

justed for accurate results at low output 

 

voltages. The output of the CA3140 can 

 

swing down to virtually zero volts, but 

 

with the voltage drop through other sec-
tions of the circuit the output of the cir-
cuit as a whole can go right down to zero. 

 

This enables the supply to be used when 

 

developing very low voltage circuits, and 

 

it also permits the supply to be effectively 

 

switched off under software control. 

 

The buffer and output stages use TR1 

 

and TR3, respectively, as straightforward 

 

emitter follower amplifiers. The current 

 

limit circuit uses as the sense resistance 

 

whichever resistor (or resistors) are 

 

switched into circuit using Sl. The output 

 

current flows through the selected 

 

resistance, and the voltage developed 

 

across this is proportional to the output 

 

current. If the current flow is excessive a 

 

voltage of more than about 0.6 volts will 

 

be developed across the resistance and 

 

TR2 will he switched on. This diverts 

 

some of the output current of IC2 

 

through TR2 and the load across the out-

put, causing the output voltage to fall. 

 

This prevents the output current from 

 

rising to a level that gives much more 

 

than about 0.6 volts across the sense 

 

resistor even with a short circuit on the 

 

output. The calculated limit currents are 

 

50mA, 100mA, 500mA, and 1 amp, but 

 

these are subject to normal component 

 

tolerances, and the two lower figures are 

 

significantly boosted by the diverted out-

put current of IC2. 

 

Capacitor C3 helps to give the unit a 

 

good transient response and D4 protects 

 

the circuit in the event of a reverse 

 

voltage being accidentally connected 

 

across the output. 

 

The Spectrum power supply could be 

 

used to power the main circuit, but this 

 

would give the unit quite low maximum 

 

output voltage and current figures. A 

 

straightforward full-wave power supply 

 

circuit is therefore used to power the 

 

driver and output circuitry so that the 

 

unit has a more useful output voltage and 

 

current capability. 

 

CONSTRUCT106 

 

A printed circuit board measuring 60 

 

x l l0mm takes most of the smaller com-

ponents. The design of the p.c.b. is shown 

 

in Fig. 4 with the component layout 

 

shown in Fig. 5. 

 

There are four link wires and it is a 

 

good idea to fit these in place first. The 

 

ZN428E used for IC 1 is a fairly expen-
sive device and it would be advisable to fit 

 

this in a 16-pin d.i.l. i.c. socket, making 

 

quite sure that it is connected the right 

 

way round. IC2 can be either a CA3140E 

 

(8-pin d.i.l.) or a CA3140T (TO-99 metal 

 

encapsulation) device, but in either case it 

 

is a MOS component and the appropriate 

 

handling precautions should be taken. 

 

Use Veropins at points on the board 

 

where it will connect to off-board com-

ponents such as T I and the Spectrum 

 

edge connector. 

 

The connections to the edge connector 

 

(which should be a 2 x 28-way type, 

 

preferably having the appropriate polari-
sing key) are made via a piece of 13-way 

 

ribbon cable about half a metre or so in 

 

length. The diagram on page 160 of the 
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Fig. 4. P.c.b. design for the p.s.u. 

 

Spectrum manual shows the connections 

 

to the edge connector. Make absolutely 

 

certain that the connector is wired-up 

 

correctly, and the use of multi-coloured 

 

ribbon cable is strongly recommended as 

 

this makes identification of each lead 

 

very easy. 

 

TOROIDAL 

 

TI is a toroidal transformer on the 

 

prototype, but any mains transformer 

 

having twin 9-volt secondary windings 

 

(or a 9-0-9 volt type, or a single 18 volt 

 

winding) rated at 1.66 amps or more, can 

 

be employed in the unit. A soldertag fitted 

 

on the mounting bolt of T1 provides a 

 

chassis connection point, or, alterna-
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Fig. 5. Component layout. 

 

tively, a soldertag can be bolted to the 

 

base of the cabinet. 

 

TR2 requires a substantial heatsink, 

 

and it might be possible to use the case as 

 

the heatsink. However, on the prototype a 

 

redpoint heatsink type 4Y was used, and 

 

this was bolted to the base panel of the 

 

case. TR2 should be mounted on one of 

 

the mounting bolts and the usual mica 

 

washer and plastic insulating bush must 

 

be used to insulate TR2 from the heatsink 

 

(and the case which is earthed to the 

 

negative supply rail). Use a continuity 

 

tester to make quite sure that the insula-
tion is effective. Ventilation holes could 

 

be drilled in the rear panel, but using this 

 

method of heatsinking this does not seem 

 

to be essential. 

 

SK2 

 

SKI 

 

TRJ 

 

T 

 

OV 

 

00 

 

A hole for the mains lead should be 

 

drilled in the rear panel, and this should 

 

be fitted with a grommet to protect the 

 

cable. Using the specified case the ribbon 

 

cable can be taken through the gap bet-
ween the base panel of the case and one 

 

of the side panels, but obviously it will 

 

almost certainly be necessary to cut or 

 

file out an exit hole for the cable if a 

 

different case is used. 

 

Use spacers about 12.5mm long on the 

 

mounting bolts for the component panel 

 

so that it is held well clear of the base 

 

panel and there is no risk of the connec-
tions on the underside of the board short-
circuiting through the base. Fit FS 1 into a 

 

chassis mounting fuseholder and then 

 

wire up the unit as shown in Fig. 6 (in 

 

conjunction with Fig. 5). 

 

SETTING UP 

 

Start with both VR1 and VR2 adjusted 

 

so that the wipers are roughly at the 

 

middle of their tracks. Use a multimeter 

 

to monitor the output voltage of the unit. 

 

With everything connected up and swit-
ched on the command OUT 65503,150 

 

should give very roughly 15 volts at the 

 

output of the unit. By adjusting VR2 it 

 

should be possible to trim the reading on 

 

the multimeter to precisely 15 volts. The 

 

command OUT 65503,1 should result in 

 

the ouput potential dropping to a very 

 

low figure, and by means of VR1 it 
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COMPONENTS �,, 

 

Resistors 

 

R1 1kn 

 

R2 3900 

 

R3,4 4.7kfl (2 off) 

 

R5,6,7 1 •2121 -y
fW (3 off) 

 

R8 6.8n 

 

R9 120 

 

All resistors }W except where 

 

otherwise stated 

 

Potentiometers 

 

VR 1 1 NO 100mW 

 

horizontal preset 

 

VR2 1kQ 100mW 

 

horizontal preset 

 

Capacitors 

 

C1 

 

C2,4 

 

C3 

 

C5 

 

1µF 63V radial elect. 

 

t OOnF disc ceramic (2 off) 

 

330nF polyester 

 

2200µF 40V axial elect. 

 

Semiconductors 

 

D1,2,3 1 N4148 (3 off) 

 

D4 1N4002100V1A 

 

B R 1 50V 1 A bridge rectifier 

 

TR1 BC 141 silicon npn 

 

TR2 BC337 silicon npn 

 

TR3 TIP41A silicon npn 

 

IC1 ZN428E D/A converter 

 

IC2 CA3140E or CA3140T 

 

MOSFET op-amp 

 

Miscellaneous 

 

SK 1 Red 4mm socket 

 

SK2 Black 4mm socket 

 

I►I
l Ii i 

 

approximate 

 

COSt"£3 

 

T1 Twin 9-volt 1 •66A toroidal mains transformer 

 

FS 1 20mm 1 A quick-blow fuse 

 

S1 Rotary mains switch 

 

S2 4-way 3 pole rotary type (only 1 pole used) 

 

LP1 240V panel mounting neon 

 

Instrument case about 300 x 150 x 60mm, Printed circuit board, two control 

 

knobs, 20mm chassis mounting fuseholder, Redpoint heatsink type 4Y, 16-pin 

 

d.i.l. i.c. socket, 8-pin d.i.l. i.c. socket, 2 x 28-way Spectrum type edge connector, 

 

Veropins, ribbon cable, mains lead, fixings, etc. 

 

-See 

 

fta 
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Fig. 6. Wiring diagram 

 

for the p.s.0 

 

1, PEM •,:olta.9e confrol Dr29r-a.m 

 

t0 REM by John Penfold 

 

20 CLS 

 

?0 PRINT PT 2:5;"SE1.ECT 

 

FACILITY" 

 

40 PPINT AT 5:5;"A. R.e to."tis 

 

Decrease." 

 

50 PRINT AT 10 S:"M. Mern,al 

 

5e'.ecti on. 

 

,' 

 

60 PP' ySE 0 

 

70 LET of=TN✓EYS 

 

RO IF of="A" THEN GO SUP 200 

 

S5 IF of="a" THEN GO SUe 200 

 

90 IF a*-"M" THEN GO SUE 500 

 

95 TF a#="m" THEN GO ^UP 500 

 

100 GO TO 20 

 

,00 CIS 

 

210 PRINT AT 5,5;"Enter the 

 

?20 INPUT start,; 

 

21.0 IF start' 25.E THEN 

 

210 

 

=40 PRINT PT 7 5, "Enter 

 

olfa9e.•, 

 

260 INPUT end, 

 

2601F end,>start, THEN GO TO 240 

 

270 PRINT AT 9 5,"Time het.!.,een 

 

sf.ePa?( secs )" 

 

290 INPUT time 

 

293 IF time=0 THEN LET 

 

time=0.001 

 

300 CLS PRINT AT 5.5;"From 

 

'; sf art.•:. ,, to 

 

^t0 PRINT AT 7''; Time 1,ter.:al 

 

t i me.: 

 

?2P FOP ,=10'rsf.a.•-t,. to 10*en'4 

 

GO TO 

 

the end 

 

-TEr -] 

 

1?0 OUT 6550?•v 

 

I" PRINT AT 9,5:^nvf-P,•f 

 

V 10.., -olts " 

 

?40 PAUSF 50*time 

 

1550 NEXT 

 

160 CLS : PPINT AT r.5 ",r r,-

e!,it,. 

 

170 PRINT AT 7 = "P r«et" 

 

?eO PPI'!T AT 

 

to •-ePe�t" 

 

4?0 LET rf-INVEY4 

 

410 IF r-A="Y" OR THEN 

 

RETURN 

 

42P IF rf="r" nP f="P" !FN rn 

 

TO "0 

 

4.^,a ,n TO ^02 

 

X00 CL� 

 

1510 PRItJT AT. Fnter the 

 

nl` 

 

520 INPUT •.:oltr 

 

525 Tc THEN GO TO S 

 

«0 •F •olts•le Tuna PRT.rT qT 
n 

 

t 10r "FULL C'JRPFNT MQT 

 

15:7
AVR T L.RPI .E" 

 

• PPINT AT 7,6;volts VOLTS'. 

 

340 OUT F�50?:Voltz*t0 

 

550 PRINT AT 15 5,"X to e�,•it" 

 

560 PRTHT qT 17 5 "L4n,v ether bey 

 

to ,_.esct„ 

 

S70 PR rcF 0 

 

15SR LET 1=Ti1 EYS 

 

PET"P`j 

 

lrl cn To .rye 

 

Table 1. Voltage Control Program 

 

should be possible to trim the output 

 

voltage to 0. 1 volts. 

 

This procedure is repeated a few times 

 

until the output voltages are correct and 

 

no further improvement in accuracy can 

 

be attained. 

 

PROGRAM NOTES 

 

The suggested program in Table 1 

 

gives two modes of operation. In one the 

 

output voltage is fixed, and only the 

 

required voltage needs to be specified. In 

 

the other the voltage is automatically 

 

varied from the selected maximum volt-

age to the selected minimum potential. 

 

Here the duration of each 0.1 volt decre-
ment has to be specified as well, and three 

 

figures therefore have to be entered into 

 

the computer. Lines 20 to 100 are a 

 

simple "menu" to choose the desired 

 

mode of operation, and each mode is 

 

handled by a subroutine. 

 

The first of these is at lines 200 to 430 

 

and is the more complex (giving the 

 

automatic voltage fall). Lines 230 and 

 

260 are traps for "silly" inputs, and line 

 

295 prevents a PAUSE 0 (which would 

 

give an indefinite pause). However, if line 

 

295 is omitted and 0 is entered, the output 

 

voltage will decrement by 0.1 volt each 

 

time a key is pressed. Lines 300 to 310 

 

print a screen display of the settings in 

 

use. As the output voltage is decremented 

 

the current output voltage is displayed on 

 

the screen by line 335. When the end 

 

voltage is reached the rest of the routine 

 

offers options to exit to menu, repeat, or 

 

reset. 

 

The second routine gives a fixed output 

 

voltage. The required voltage is input at 

 

line 520, and line 525 is a trap for illegal 

 

values. Line 530 prints a warning that the 

 

full current is not available if a potential 

 

of more than 18 volts is selected. Line 

 

535 displays the output voltage, and line 

 

540 calculates and outputs the appro-
priate value. The remaining part of the 

 

routine offers the choice of resetting the 

 

voltage or exiting to the menu. ❑ 
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ELECTRONics really began as radio. 

 

Even now there is more fun to be had 

 

from building and operating simple radio 

 

receivers than almost any other electronic 

 

activity. Moreover, it is possible, using 

 

only a small number of modern tran-
sistors, to achieve something approaching 

 

the usable limits of sensitivity. 

 

MODULATION SYSTEMS 

 

The essence of the communications 

 

game is information. Information is what 

 

has to be transmitted. Noise is what gets 

 

in the way. There are certain golden rules 

 

for coping with noise. One, so natural 

 

that we all adopt it automatically when 

 

speaking in a noisy environment, is to in-
crease volume. Another is to transmit 

 

more slowly. A third is to present the in-
formation in a form which is as different 

 

as possible from the noise, so that it is 

 

easy to distinguish. 

 

In the simplest communications 

 

systems, the "sender" is just switched on 

 

and off. A flashing light is such a system. 

 

It can be used for sending Morse code 

 

signals. Early electrical communications 

 

systems used the same on-and-off format. 

 

In line telegraphy, all the Morse tapper 

 

key did was to connect a battery to the 

 

telegraph wire. The current was either 

 

fully on or fully off. 

 

In radio telegraphy it is not possible to 

 

transmit direct current. Only high-
frequency a.c. can be radiated from an 

 

aerial. When the Morse key of a simple 

 

radio telegraphy transmitter is pressed 

 

down the output of a high-frequency 

 

oscillator is fed to the aerial. Different 

 

Morse transmitters can use oscillations 

 

on different frequencies to avoid interfer-
ing with one another. 

 

CARRIER WAVE 

 

This kind of transmission is often 

 

called "c.w.". This is short for "carrier 

 

wave". The carrier wave is the radiated 

 

oscillations, which carry the coded infor-
mation. The frequency of the transmis-
sion is called the carrier frequency. 

 

A TWELVE-PART HOME STUDY COURSE IN THE 

 

PRINCIPLES AND PRACTICE OF ELECTRONIC 

 

CIRCUITS. ESSENTIALLY PRACTICAL, EACH PART 

 

INCLUDES EXPERIMENTS TO DEMONSTRATE AND 

 

PROVE THE THEORY. 

 

USE OF A PROPRIETARY BREADBOARD 

 

ELIMINATES NEED FOR SOLDERING AND MAKES 

 

ASSEMBLY OF CIRCUITS SIMPLE. 

 

THE IDEAL INTRODUCTION TO THE SUBJECT FOR 

 

NEWCOMERS. ALSO A USEFUL REFRESHER 

 

COURSE FOR OTHERS. 

 

By GEORGE HYLTON 
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,
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Frequency and wavelength are just dif-
ferent aspects of the way the energy 

 

radiated by the transmitter changes with 

 

time and distance. The waves radiate out-
wards like ripples on a pool when a stone 

 

is thrown in. The distance from wave 

 

crest to wave crest is the wavelength. The 

 

number of crests that pass by in one 

 

second is the frequency. 

 

There is no simple way of converting 

 

speech and music into on-off signals like 

 

Morse. This is a pity, since on-off signals 

 

are very different from noise and easy to 

 

distinguish from it. Some very modern 

 

telephony systems do convert speech into 

 

Morse-like signals as we'll see later. But 

 

in the early days equipment for encoding 

 

speech in this way just didn't exist. In-

(a) 

 

(b) 

 

(C) 

 

(e) 

 

(E"35  

 

Fig. 9.1. Modulation and detection. (a) unmodulated carrier wave; (b) audio 

 

wave; (c) amplitude modulated wave when audio is made to vary the carrier am-
plitude; (d) half-wave rectified version of (c). This can be regarded as a sequence 

 

of samples of the original audio wave, (b); (e) smoothed version of (d) contains 

 

both audio and a d.c. component. 
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stead, the speech waveforms were made 

 

to control the strength of the radio 

 

transmission, instant by instant. 

 

AMPLITUDE MODULATION 

 

In Fig. 9.1, (a) is the carrier wave and 

 

(b) is a part of the speech waveform, 

 

drawn as a triangular wave for simplicity 

 

though in reality speech is much more 

 

irregular. If the strength of (a) is con-

trolled by (b), the result is (c). Controlling 

 

the strength or "amplitude" of a carrier 

 

wave in this way is called amplitude 

 

modulation or a.m. The a.m. wave is all 

 

high-frequency a.c. and so can be 

 

radiated. 

 

But it can't be heard. The frequency is 

 

far beyond the limit of hearing. So an es-
sential part of any radio receiver is some 

 

means of turning the high-frequency a.m. 

 

wave back into an audio wave. 

 

DETECTION 

 

The simplest answer is something we 

 

looked at when considering power supply 

 

units: rectification. The incoming a.m. 

 

(usually after amplification) is applied to 

 

a half-wave rectifier. This, on its own, 

 

would yield the wave of (d), a sequence of 

 

d.c. pulses each of which is a sample of 

 

the original audio amplitude. 

 

By adding a reservoir capacitor the 

 

gaps between pulses are filled in, giving 

 

waveform (e), which is the original audio 

 

superimposed on some d.c. The d.c. is 

 

easily blocked off by adding a coupling 

 

capacitor. This way of recovering the 

 

audio is called "detection". 

 

PULSE CODE MODULATION 

 

Fig. 9.Id gives a clue to a possible way 

 

of converting speech into code signals. 

 

Suppose, at the transmitter, such samples 

 

of the audio wave are produced, but not 

 

transmitted directly. In effect, the samples 

 

are a series of "voltage readings" each 

 

one giving the amplitude of the audio at a 

 

particular instant. Now, voltage readings 

 

are numbers. Using modern high-speed 

 

digital techniques numbers can be conver-
ted automatically into code. The code 

 

generally used is the binary code in which 

 

any number is represented as a sequence 

 

of equal-sized pulses. 

 

To communicate speech in this way 

 

samples are taken and encoded in real-

time, that is as fast as the speech itself. 

 

Each sample or voltage reading is 

 

transmitted as a c.w. signal consisting of 

 

a train of high speed pulses. At the 

 

receiver each sequence of pulses is turned 

 

back into a voltage sample and the 

 

voltage samples smoothed to reproduce 

 

the original audio waveform. 

 

For telephone quality speech it is 

 

necessary to take 8,000 voltage samples 

 

per second. Each sample is encoded into 

 

a chain of perhaps ten code pulses. So 

 

altogether 80,000 code pulses a second 

 

may be used for one speech channel. No 

 

wonder it took the development of tran-
sistors and integrated circuits to make 

 

Everyday Electronics, June 1984 

 

commercial use of this system, "pulse 

 

code modulation" feasible. 

 

The great advantage of p.c.m. as it is 

 

called for short is that it doesn't matter 

 

how much an individual pulse gets distor-
ted in transmission so long as it is still 

 

recognisable as a pulse at the receiving 

 

end. It can then be restored to its original 

 

shape as if no distortion had ever oc-
curred. 

 

FREQUENCY MODULATION 

 

In frequency modulation (f.m.) the am-

plitude of the transmitted carrier is kept 

 

constant. But its frequency is made to 

 

vary in step with the changing intensity of 

 

the sound waves which make up the 

 

broadcast programme. 

 

Frequency modulation can be made 

 

fairly noise-proof. The price paid is that 

 

each f.m. transmission occupies a large 

 

amount of "frequency space" so only a 

 

limited number of f.m. transmissions can 

 

be packed into a given waveband. 

 

With a.m. the packing is much closer. 

 

In the medium-wave band (roughly 

 

500kHz to I,500kHz) European stations 

 

are spaced 9kHz apart. The frequencies 

 

given in programme schedules are the 

 

carrier frequencies. 

 

When amplitude-modulated, a fuzz of 

 

new frequencies is created on either side 

 

of the carrier. The extent of these "side-

bands" is the same as the extent of the 

 

audio frequency range. If all audio up to 

 

IOkHz is transmitted then an a.m. station 

 

on 600kHz would actually transmit 

 

590kHz to 610kHz, that is, 10kHz on 

 

either side of its carrier. With f.m., side-

bands are also created but they can ex-

tend much further from the carrier—in 

 

f.m. broadcasts, for perhaps hundreds of 

 

kHz. 

 

Simple rectification fails to detect an 

 

f.m. signal because its amplitude is con-

stant. The f.m. must first be turned into a 

 

sort of a.m., then rectified. Circuits which 

 

do this are called frequency discrimin-

ators, or often, just discriminators. 

 

SELECTIVITY 

 

There are two possible ways of 

 

selecting the radio station you need from 

 

all the others. One is to sample the incom-

ing waves at instants which correspond to 

 

the peaks of the waves of the wanted sta-
tion. When this is done the wanted station 

 

yields the maximum signal, and unwanted 

 

stations on different frequencies are con-
verted to high frequency noise which can 

 

be rejected by a "low-pass filter", that is a 

 

network which allows low frequencies to 

 

pass but attenuates high ones. 

 

The other way—and at present this is 

 

the usual method—is to select the wanted 

 

station with a "band-pass filter" which 

 

allows the carrier and sidebands to pass 

 

but attenuates everything else. In this way 

 

the wanted transmission is allowed to 

 

pass through the filter at full strength but 

 

all others are weakened. 

 

Ideally, of course, other stations would 

 

be completely blocked. but real-life filters 

 

are not good enough so a strong unwan-
ted station close in frequency to the wan-
ted one may still get through. 

 

This ability to pick out a wanted 

 

station is called selectivity. 

 

TUNED CIRCUITS 

 

The usual circuit for producing selec-

tivity (Fig. 9.2a) is made up of a 

 

capacitance (CI) and an inductance (LI) 

 

in parallel. It is called a parallel-tuned 

 

circuit, and when correctly driven with 

 

signals it acts as a band-pass filter. 

 

You know from previous parts of 

 

Teach-/n that a capacitance is an energy-
storage device. It stores energy as an elec-
tric charge, a stored "voltage". An induc-
tance also stores energy, but in quite a 

 

different way. The energy associated with 

 

an inductance is stored in the form of a 

 

magnetic field. An inductor is an electro-

magnetic device. The strength of the 

 

magnetic field is proportional to the 

 

current flowing in the inductor. 

 

If a charged capacitance is "shorted" 

 

by connecting an inductance across it 

 

(Fig. 9.2b) the charge rushes out in the 

 

form of a current. This current, flowing 

 

through the inductance, sets up a 

 

magnetic field. The field is itself a store of 

 

energy. 

 

OSCILLATIONS 

 

When the inductance is fully charged 

 

with field, current flow stops. The field 

 

then collapses, but in collapsing it induces 

 

a voltage in the inductance, and this 

 

voltage drives a current back into the 

 

capacitance. 

 

(a) 

 

I  

 

) 

 

Fig. 9.2. (a) a parallel-tuned circuit; (b) arrangement for discharging C1 through L1; (c) 

 

how the voltage behaves after S1 is closed. 

 

(b) 

 

(c) 

 

TIME 

 

1 

 

VOLTAGE 

 

1 
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When the capacitance is fully charged, 

 

current now stops, then the capacitance 

 

starts to discharge again, driving a 

 

current into the inductance which 

 

produces a magnetic field ... and so on. 

 

Current flows from capacitance to in-
ductance, inductance to capacitance, and 

 

it would go on oscillating back and forth 

 

in this way forever, if it weren't for the 

 

fact that in a real circuit some of the elec-
trical energy is turned into heat, mainly 

 

by the resistance of the wire used to make 

 

a practical inductor. These losses cause 

 

the current to die away. 

 

RESONANTFREQUENCY 

 

It so happens that the process of 

 

shunting current to and fro between in-
ductance and capacitance occurs most 

 

readily at one particular frequency. This 

 

is the frequency at which the reactance of 

 

the inductance is the same as the reac-
tance of the capacitance. (Remember, 

 

reactance is to L and C what resistance is 

 

to conductors.) It's called the natural or 

 

resonant frequency. 

 

Just as a guitar string is tuned to one 

 

frequency so is a tuned or resonant LC 

 

circuit. 

 

Fig. 9.2c shows how the voltage across 

 

a parallel-tuned circuit dies away after S I 

 

is closed to connect the previously 

 

charged C I across LI. 

 

If the LC circuit is driven continuously 

 

by a current which contains a random 

 

mixture of all frequencies (Fig. 9.3a), 

 

those frequencies nearest the resonant fre-
quency f, give rise to the biggest voltages. 

 

Above or below f�the response is reduced 

 

(Fig. 9.3b). 

 

EQUAL MIXTURE 

 

OF ALL 

 

FREQUENCIES 

 

(a) 

 

If instead of a random mixture of fre-
quencies the current comes from an aerial 

 

picking up a mixture of transmissions on 

 

different frequencies the tuned circuit 

 

emphasises those near its natural fre-
quency. The sharpness of the peak in the 

 

response depends on the losses in L and 

 

C: the lower the losses the narrower the 

 

peak. This can be expressed in a general 

 

way by a quantity called Q. 

 

QUALITY FACTOR 

 

The Q or "quality factor" of a reso-
nant circuit is a number which is large 

 

when the losses are small. The 

 

"bandwidth" of the circuit between the 

 

two frequencies where the response is 

 

about 70 per cent of maximum is called 

 

the "30 bandwidth" and is easy to 

 

calculate if you know Q: 

 

3dB bandwidth = fQ/Q 

 

Thus if fQ = 200kHz and Q = 50 the 

 

3dB bandwidth is 4kHz. Well away from 

 

fE, , the shape of the curve is not much 

 

affected by the Q. 

 

LOOP AERIALS 

 

If a conductor is placed in a changing 

 

magnetic field a voltage is induced into 

 

the conductor. This fact is made use of in 

 

the kind of aerial used in pocket receivers 

 

for medium and long-wave transmissions. 

 

The principle of the loop aerial (or frame 

 

aerial) is illustrated in Fig. 9.4a. 

 

If a radio wave is travelling in the 

 

direction shown it strikes wire AD first 

 

and BC last. In doing so it induces a 

 

1009. 

 

709, 

 

(b ) fQ 

 

Fig. 9.3. (a) tuned circuit current-driven by a mixture of all frequencies; (b) how 

 

the output voltage depends on the frequency. The band between the "7096" 

 

points is the 3dB bandwidth" of the tuned circuit. 

 

DIRECTION 

 

OF RADIO 

 

WAVE 

 

OUTPUT TO RECEIVER 

 

(EE166I 
(a) 

 

EE1
-
7G
-

] 

 

FERRITE ROD 

 

( b ) 

 

Fig. 9.4. (a) single-wire loop aerial showing voltages induced by passing radio 

 

wave; (b) Ferrite rod aerial in which the loop is a coil round the rod. 

 

voltage (VI) in AD and V2 in BC. 

 

Nothing is induced in AB and DC 

 

because these wires are end-on to the 

 

wave so it cannot "see" them. 

 

The induced voltages V 1 and V2 op-
pose one another, but are unequal. The 

 

difference between them is available for 

 

driving current to the receiver. The reason 

 

why V I and V2 are unequal is that the 

 

wave is moving. If BC is at present feeling 

 

the crest then AD must be feeling what 

 

comes after the crest. In this case, V2 is 

 

greater than V 1. 

 

If, instead of travelling parallel to the 

 

paper, the wave was moving head on 

 

towards the paper it would hit all the 

 

wires at the same time. In this case the 

 

voltages would really be identical and 

 

there would be no output to the receiver. 

 

So a loop aerial is blind in certain 

 

directions. This is a nuisance for broad-
cast reception but it does make possible 

 

direction-finding receivers which can be 

 

used, for example, to get a "fix" on a dis-
tress signal. 

 

FERRITE ROD AERIALS 

 

Ordinary loop aerials are too big for 

 

pocket radios. Fortunately it is possible to 

 

increase efficiency by filling the loop with 

 

magnetic material. This concentrates the 

 

radio wave. A small loop then picks up 

 

enough signal. 

 

Metallic magnetic materials are too 

 

"lossy" at radio frequencies, so a ceramic 

 

magnetic material, ferrite, is used. What 

 

matters in a loop aerial is the area of the 

 

loop, not its shape. Ferrite aerial rods are 

 

usually round or oval and the loop con-
sists of many turns of insulated wire (Fig. 

 

9.4b). Such a coil has enough inductance 

 

to function as the L of an LC tuned cir-
cuit. 

 

To vary the tuning (change the tuned 

 

frequency) L or C or both must be varied. 

 

In practice, C is often made in the form of 

 

a mechanically variable tuning capacitor. 

 

We, however, shall use a more recent 

 

device which can be plugged straight into 

 

your EBBO discrete breadboard. This is 

 

yet another kind of semiconductor diode, 

 

called a "varicap" (variable capacitance 

 

diode). 

 

VARICAP DIODE 

 

When a varicap is reverse biased 

 

(anode negative) it behaves like a capaci-
tor with two plates. The spacing of the 

 

plates depends on the voltage applied. 

 

So by adjusting the bias voltage the 

 

capacitance can be varied. 

 

The specified varicap is type KV1236. 

 

This is a dual type incorporating two 

 

diodes only one of which we need at pre-
sent. The two diodes can be separated by 

 

holding one gently but firmly with pliers 

 

and snapping off the other along the 

 

crease in the plastic casing. The capaci-
tance of this device varies from 30pF to 

 

450pF as the bias is changed from 8.5V 

 

to 2V. 
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EXPERIMENT 9.1 

 

RECEIVER CIRCUIT 

 

Examine Fig. 9.5. This is the circuit of 

 

a simple a.m. receiver. 

 

TR I and TR2 form a direct-coupled 

 

amplifier of a type familiar to you. TR I is 

 

operated at a very low collector current. 

 

Negative half-cycles of a strong input 

 

signal reduce this current to zero. Positive 

 

ones increase it substantially. The current 

 

through TR 1 then approximates to the 

 

pulsed waveform of Fig. 9.1d. In short, 

 

TR 1 acts as a detector. Filling in the gaps 

 

is done by C2. TR2 thus receives d.c. plus 

 

audio. The d.c. has little effect because 

 

negative feedback in this circuit resists 

 

d.c. changes. The audio is amplified by 

 

TR2. 

 

At the input circuit, bias is applied via 

 

R2 which has a high resistance to avoid 

 

loading the tuned circuit formed by DI 

 

and the ferrite aerial inductance L1. (The 

 

lower end of L 1 is effectively a.c.-
connected to DI by C3, and CI a.c.-
connects the tuning diode to L1.) 

 

The EBBO layout for the simple radio-
receiver circuit is shown in Fig. 9.6. 

 

The aerial is a 100mm rod made of 

 

"medium frequency" ferrite of 9mm 

 

diameter (= 4in x gin). Wind tightly with 

 

50 turns of insulated connecting wire. 

 

Tape the ends of the wire to the rod and 

 

leave about 150mm (6in) for connecting. 

 

A longer rod may be used but a shorter 

 

one is unlikely to produce enough 

 

voltage. 

 

The receiver should tune to the 

 

medium-wave band, which extends from 

 

520kHz to about I.6MHz in Europe. 
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Fig. 9.5. Simple a.m. radio. L1 is the ferrite aerial winding and is 

 

tuned by variable capacity diode D 1 . 
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Fig. 9.6. The EBBO discrete board layout for radio circuit given in Fig. 9.5. To add 

 

the reaction circuit, Fig. 9.7, remove the link between D8 and G7 and replace it 

 

with potentiometer VR2; connect L2 between D4 and G5. 
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EXPERIMENT 9.2 

 

Fig. 9.7. Add on 'reaction" circuit. 

 

When you have got Fig. 9.6 working 

 

and picking up at least one station, 

 

however faintly, improve the sensitivity 

 

by adding controlled positive feedback. 

 

REACTION 

 

To do this, wind a second coil of five 

 

turns over the middle of L1. Connect it 

 

and a second 10kQ potentiometer (VR2) 

 

in the emitter circuit of TR 1, see Fig. 9.7. 

 

(Remove the link from TRI emitter to 

 

battery negative first.) 

 

Turn VR2 to maximum and tune 

 

across the band with VRI. If a con-
tinuous screech is heard at some point 

 

which does not change as VRI is altered, 

 

turn down VR2 until it just stops. When 

 

VRI is now varied, some stations appear 

 

as whistles whose pitch changes as they 

 

are tuned in. Turn down VR2 until the 

 

whistle just stops and the station now 

 

comes in at increased strength. 

 

If neither screeches nor whistles are 

 

heard, don't despair. It probably means 

 

that Ll is connected "wrong way round". 

 

(Exchange its two connecting points X 

 

and Y on the board and try again.) 

 

How does the feedback work? L2 is 

 

energised by TRI emitter current. Its 

 

magnetic field embraces L I . So L2 and 

 

L I form a sort of transformer. Energy is 

 

fed from TR I via L2 to L 1. The resulting 

 

voltage in L I is applied to TR 1 and the 

 

process repeats. 

 

If the feedback is positive, the circuit 

 

can oscillate. Turning down VR2 reduces 

 

feedback and enables the circuit to be set 

 

to a just-not-oscillating condition. This 

 

greatly increases not only the sensitivity 

 

but also the selectivity, because the tuned 

 

circuit passes on more fed-back signal at 

 

its resonant frequency than at other fre-
quencies. This sort of controlled positive 

 

AERIAL 

 

feedback is called regeneration or reac-
tion. 

 

BEATFREQUENCY 

 

If the circuit is oscillating and an in 

 

coming carrier is almost correctly tuned 

 

in, the carrier and local oscillation in-
teract to produce a "beat frequency". 

 

This is a new frequency equal to the 

 

difference between the two. 

 

If the incoming carrier frequency is 

 

600kHz, and the local oscillation 

 

605kHz, the beat frequency is 5kHz and 

 

is audible as a whistle. If you adjust VR2 

 

to give a weak "beat" and listen carefully 

 

you can tell that the incoming programme 

 

is mixed up with the beat frequency. But 

 

it isn't intelligible. 

 

This ability to generate beat frequen-
cies is exploited in a much-used type of 

 

receiver, called a superhet. 

 

Superhet is short for "supersonic 

 

heterodyne". Heterodyne is a fancy word 

 

for beat, and supersonic here means what 

 

we nowadays call ultrasonic, that is, too 

 

high in frequency to be heard. 

 

In a superhet, the incoming carrier is 

 

mixed with a local oscillation on a very 

 

different frequency; so different, in fact, 

 

that the resulting beat is itself a radio 

 

frequency—in pocket a.m. radios it is 

 

usually in the region of 455kHz. This 

 

beat is called the intermediate frequency 

 

or i.f. for short. Programme sidebands of 

 

the incoming station get transferred to the 

 

i.f. So if the i.f. is rectified the programme 

 

is recovered. 

 

1. F. AMPLIFICATION 

 

It is what can be done to the i.f. signal 

 

before it is rectified that makes the 

 

superhet so attractive. It can be amplified 

 

and filtered first, to increase sensitivity 

 

and selectivity. By making the local 

 

oscillation frequency adjustable, any in-
coming carrier can be made to give the 

 

same i.f. 

 

If, for example, you want to receive 

 

200kHz, mixing with a local oscillation of 

 

655kHz gives a beat of 455kHz, the stan-
dard i.f. If you want to receive 300kHz, 

 

all that's needed is to re-adjust the local 

 

oscillation to 755kHz; the beat is 

 

455kHz, as before. 

 

Having converted any station you 

 

want to the i.f., it is easy then to pass the 

 

i.f. through many tuned circuits, all set 

 

permanently to the i.f., and to amplify the 

 

i.f. signals in fixed-tuned amplifiers with 

 

LC circuits as their collector "loads". 

 

This gives both high gain and selectivity. 

 

LOCAL 

 

OSCILLATOR 

 

F 

 

,TER 

 

CHECK YOUR 

 

PROGRESS 

 

Questions on Teach In 84 Part 9 

 

Answers next month 

 

Q9.1 In Fig. 9.5 (radio receiver), 

 

TR1 base-emitter voltage is 

 

only about 0.5V. Using this 

 

information estimate how 

 

much battery current is drawn 

 

by the complete receiver. 

 

09.2 A superhet is tuned to 

 

30MHz. If its i.f. is 9MHz 

 

what must be the local os-
cillator frequency? 

 

ANSWERS TO PART 8 

 

08.1 (a) 40mA; (b) 10052; (c) 

 

450mW; (d) 56mA. 

 

Q8.2 (a) 19052; (b) 99mW total; (c) 

 

33mW. 

 

08.3 (a) About 13V; (b) About 27V. 

 

08.4 (a) Push-pull, full-wave; (b) 

 

16V; (c) 50mA minimum; (d) 

 

70mA; (e) a, 33V, b, 35mA. 

 

(Keeps power same as push-pull.) 

 

08.5 2A. The 100mA is the 

 

average over one whole cycle, 

 

that is, two half-cycles, so if 

 

D 1 conducts for 10 per cent 

 

of a half-cycle this is 5 per 

 

cent (1120) of a full cycle and 

 

enough current must be sup-
plied in this period. 

 

SUPERHET FEATURES 

 

Fig. 9.8 is a block diagram showing the, 

 

main features of a superhet receiver 

 

without going into circuit details. Because 

 

the signal and local oscillator frequencies 

 

are so far apart, each has its own separate 

 

tuning. But the signal and oscillator cir-
cuits are tuned simultaneously by a single 

 

control. (Indicated by the linked arrows.) 

 

As your own receiver shows, the 

 

blocks marked "mixer" (frequency 

 

changer) and "local oscillator" can be 

 

combined into a single transistor, a "self-
oscillating mixer", but are often separate. 

 

The i.f. amplifier has a very high gain, 

 

perhaps as much as 100,000. When 

 

strong signals come in, the gain is 

 

automatically reduced by feeding back 

 

the rectified d.c. from the detector (which 

 

of course increases as the strength of the 

 

signal carrier increases) in such a way 

 

as to reduce the gain. This automatic 

 

gain control (a.g.c.) reduces the effect of 

 

differences between strong and weak 

 

stations. 

 

Fig. 9.8. Main features of a superhet receiver. 
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REFINEMENTS 

 

Superhets for professional use incor-

porate various refinements. These are 

 

gradually penetrating into the better class 

 

of domestic receiver, especially those 

 

designed for serious listening on the 

 

short-wave bands. 

 

To receive Morse (or c.w.), the de-
tector is equipped with an additional 

 

oscillator which operates at a frequency 

 

close enough to the i.f. to produce audible 

 

beat tones with an incoming carrier 

 

(which has been changed to the i.f. in the 

 

mixer, of course). This is called a b.f.o. 

 

(beat frequency oscillator). There may be 

 

several i.f. filters, with different band-
widths. The user selects whichever is ap-
propriate to the type of signal: narrow for 

 

c.w., wide for speech, wider for music. 

 

SINGLE-SIDEBAND 

 

To economise in bandwidth and 

 

transmitter power, commercial and 

 

amateur radio telephony (speech) signals 

 

are often sent as single-sideband (s.s.b.) 

 

transmissions. In these, the carrier and all 

 

the side frequencies on one side of it are 

 

suppressed. Only the remaining sideband, 

 

for example, above the carrier frequency, 

 

is transmitted. 

 

All the a.m. programme information is 

 

still contained in this remaining sideband, 

 

which can be selected by a sharp J. filter 

 

(for example, 4kHz wide). To detect it, 

 

the missing carrier has to be supplied, and 

 

this is done by setting the b.f.o. to the 

 

exact i.f. and mixing this b.f.o. and the 

 

single-sideband signal in the receiver's 

 

detector, which for this purpose is often a 

 

special kind called a "product detector", 

 

rather than a simple diode. 

 

The frequency of an LC oscillator is 

 

affected by temperature changes and can 

 

"drift" seriously in a short-wave receiver. 

 

To avoid this, high-class receivers nowa-

days often use a frequency synthesiser 

 

instead. Quartz crystal oscillators (which 

 

are much more stable than LC ones) 

 

generate basic frequencies which are 

 

multiplied or divided to yield the wanted 

 

local oscillator frequency. 

 

AERIALS 

 

Short-wave receivers seldom use loop 

 

aerials. Instead some form of wire or 

 

metal-rod aerial is used. This responds to 

 

the electric field of the radio wave. All 

 

radio waves are made up of moving elec-
tric and magnetic fields. The electric field 

 

is the "voltage" part of the wave and the 

 

magnetic field the "current" part. 

 

If the transmitting aerial is vertical the 

 

electric field is also vertical and the 

 

transmission is said to be "vertically 

 

polarised". To receive it the receiving 

 

aerial should also be vertical. Transmis-
sions may be polarised vertically, 

 

horizontally or circularly, which is a 

 

mixture of the former two. 

 

Have fun with your receiver. Next 

 

month we'll take a brief look at some 

 

digital circuits which can sometimes be 

 

used for other purposes, and ponder over 

 

the philosophy of designing things. 

 

Next Month: Non-linear Circuitry 

 

LETTERS 

 

Positive Approach 

 

Sir—I took up electronics as a hobby on my 

 

retirement and being an OAP I think my in-

telligence is not what it used to be. I can 

 

never continue learning unless I have 

 

mastered the basics. 

 

I can understand the biasing npn tran-
sistors with a positive voltage shunted from 

 

the positive rail, but in Experiment 4.4, Fig. 

 

4.10, page 34, January "84, you are, ap-
parently biasing TR 1 from the negative rail 

 

feeding emitter of TR2. Why? 

 

I have another blockage. This is, the 

 

feeding of a positive voltage from an npn 

 

collector through a capacitor! Now I always 

 

understood that if one plate of a capacitor 

 

is positive the other plate is negative, 

 

therefore I fail to see how the negative 

 

plate of a capacitor can "turn-on" an npn 

 

transistor? 

 

I am truly "hooked" on electronics so if I 

 

am going to progress further I do need to 

 

understand these two problems. 

 

I would certainly appreciate the answers 

 

and thank you sincerely in anticipation. 

 

A. Waddington, 

 

Dagenham, 

 

Essex. 

 

Dear Mr. Waddington—Your first problem 

 

is really about the direction in which current 

 

flows between one point in a circuit and 

 

another. It is often difficult to visualise this 

 

just by looking at a circuit, because there 

 

often seems to be alternative routes for a 

 

current. 

 

What is needed is a handy rule which will 

 

enable the direction of flow to be deduced. 

 

Here it is, and to illustrate it l'll use the 

 

network of resistance in Fig. 1. The problem 

 

is, which way does current go through 

 

resistance C? Does it go from X to Y or from 

 

Y to X? 
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To find out, disconnect C. The circuit now 

 

reduces to two parallel paths across the 

 

battery. Current flows via A and B or via D 

 

and E. 

 

If the voltage at X is measured with 

 

respect to battery negative it has some 

 

value less than the full battery voltage. Sup-
pose it is 5V. Similarly, there is some 

 

voltage at Y. Suppose this is 3V. Both these 

 

voltages are positive, but the voltage at X is 

 

more positive by 2V. 

 

Since current always tries to flow from 

 

more positive points to less positive points 

 

current here will try to flow from X to Y. So 

 

if C is now reconnected current flows from 

 

its X end to its Y end. There is no easy way 

 

to tell how much current but at least we 

 

know the direction. 

 

In the kind of circuit you ask about (Fig. 

 

2), disconnect R1. This removes base bias 

 

from TR1 which ceases to conduct. But 

 

TR2 still receives base current via R2 which 

 

causes collector current to flow via R3. 

 

Both these currents flow down to battery 

 

negative (—V) through R4 as shown. 

 

Therefore point X must be more positive 

 

than point Y which is battery —V. If R1 is 

 

reconnected current must flow from X to Y 

 

via R1 and the base-emitter junction of 

 

TR 1. Thus TR 1 is turned on as required. 

 

Similar considerations apply to your 

 

second problem (Fig. 3). It is true that in 

 

npn amplifiers the "collector" plate X of an 

 

inter-stage coupling capacitor is usually 

 

more positive than the "base" plate, Y. But 

 

this does not prevent the base from being 

 

more positive than the emitter. 

 

To give typical examples, in a 9V 

 

operated circuit the "collector" plate may 

 

be at 4V and the "base" plate at 0-7V. As 

 

far as the capacitor is concerned it carries a 

 

charge of 3.3V. But as far as the second 

 

transistor is concerned its base is at +0.7V 

 

compared with its emitter. 

 

This +0.7V does not come from the 

 

capacitor. It comes from a d.c. bias arrange-
ment such as a resistance between collec-
tor and base. The capacitor merely passes 

 

on small alternating currents (a.c.) which 

 

momentarily make the base more positive 

 

or less positive and so modulate the second 

 

transistor's collector current at signal fre-
quency. 

 

I hope you continue to enjoy electronics 

 

with the help of"EE".—George Hylton. 
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PART TWELVE: SPEECH SYNTHESIS 

 

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

 

IT is no longer appropriate to remark 

 

that the power of speech allows man to 

 

be differentiated from the lower forms of 

 

life and mere machines. The wide range 

 

of products with speech enhancement, 

 

such as the BL Maestro, is indicative of 

 

the rapid advances in this exciting field. 

 

The advent of the microprocessor 

 

together with the rapid appearance of 

 

various speech synthesisers have cer-
tainly enhanced the capability of 

 

machines to reproduce or create the 

 

human voice. 

 

REPRODUCTION OF SPEECH 

 

The very complex waveforms with fre-
quencies ranging from 15kHz down to 

 

about IOHz which make up speech can 

 

be faithfully reproduced using the tech-
nique of waveform digitisation. 

 

One of the simplest methods is to feed 

 

the continuously varying electrical signals 

 

obtained from a microphone into a high-
speed analogue-to-digital converter (such 

 

as that described in Part 3 of this series, 

 

Sept 83). The translated digitised 

 

waveform is then stored as a series of 

 

1XIC v 
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binary numbers in contiguous memory 

 

locations within the address space of the 

 

microcomputer. 

 

This digital representation of the sound 

 

can be recovered when required and 

 

passed through a digital-to-analogue con-
verter (such as that described in Part 4 of 

 

this series, Oct 83), so that the resulting 

 

recovered analogue electrical signal can 

 

be fed via an amplifier to a loudspeaker to 

 

reproduce the original sound. 

 

The remarkable fidelity it is possible to 

 

obtain using such techniques is exem-
plified by digital music recordings. 

 

This method of reproduction is shown 

 

diagrammatically in Fig. 12.1. 

 

However, there are some drawbacks to 

 

the use of this approach. Word 

 

generators of this type are by their very 

 

nature highly uneconomical in memory 

 

usage. This is a direct consequence of the 

 

high sampling rate necessary to capture 

 

every nuance of the uttered word. For-
tunately, such sampling rates (exceeding 

 

70,000 bytes per second) are not essential 

 

to produce speech which is both accep-
table and understandable, as readers who 

 

have used a telephone should realise. 

 

ANALOGUE -TO 

 

- DIGITAL 
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THROAT 
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PITCH PERIOD 

 

Although quite drastic reductions in 

 

memory usage can be achieved by dis-
carding redundant information, the word 

 

generator approach, if it is not to sound 

 

too unnatural, still requires in the order of 

 

3,000 bytes of memory to store a single 

 

second of speech. 

 

PITCH 

 

Another disadvantage is that human 

 

speech has many subtle stresses, inflec-
tions, intonations, pitch changes and 

 

breathing spaces to form its complex 

 

structure. For example, the question 

 

"Now?" sounds very different to the 

 

emphatic "NOW!". 

 

Although humans soon learn to lower 

 

or raise the pitch of voice at will, the 

 

words in a word generator tend to be 

 

somewhat neutral entities and are hence 

 

rather robot-like. 

 

In addition, this approach causes a 

 

further hindrance as it makes it more dif-
ficult to modify programs. This is a result 

 

of the scope of a particular program 

 

being limited to the specific block of 

 

vocabulary available to it. 

 

Fig. 12.1. Method of speech 

 

reproduction. 
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Fig. 12.2. Diagrammatic representa-
tion of speech creation. 
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CREATION OF SPEECH 

 

Another approach to the problem in-
volves creation of the appropriate sound 

 

by the electronic modelling of the human 

 

vocal tract. 

 

As "voiced" speech originates from the 

 

vibration of the vocal chords, the rate of 

 

such vibration determines the pitch of the 

 

sound. "Unvoiced" sounds—those 

 

without pitch such as "s"—are produced 

 

by the face, teeth, tongue and lips. 

 

Other structures like the oral and nasal 

 

cavities are also essential as they act as 

 

resonating chambers and give the voice 

 

its human and individual quality. This is 

 

shown in diagrammatic form in Fig. 12.2. 

 

The voiced/unvoiced switch deter-
mines whether a tone generator or a noise 

 

generator is used as the sound source. 

 

The derived signal is fed into a digital 

 

filter which acts as a model for the vocal 

 

tract. The output is then amplified before 

 

the appropriate audio signal is produced. 
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PORT 
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GENERATOR 
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AUDIO 
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LOW/LEVEL 

 

ANALOGUE 

 

AUDIO 

 

LOW-PASS 

 

FILTER 

 

SPEAKER 

 

Fig. 12.3. Block diagram for the 

 

speech synthesiser system. 

 

THE SP0256 SPEECH 

 

PROCESSOR 

 

This month's constructional project 

 

employs the General Instruments SP0256 

 

speech processor. The chip is extremely 

 

complex in its internal circuitry and in-
cludes a 16K Rout for storage, a 12-pole 

 

digital filter and a pulse width modulator. 

 

The actual generation of the coefficients 

 

for the filter that models the vocal tract is 

 

complicated, but the implementation of 

 

the system is a great deal easier. A block 

 

diagram of the speech system is shown in 

 

Fig. 12.3. 

 

In essence, the SP0256 is based on an 

 

"allophone" system which allows the user 

 

to select individual speech sounds and 

 

string these together to fabricate words. 

 

The SP0256 has an allophonic set, 

 

which is an inventory of 64 simple 

 

English speech sounds and is shown in 

 

Table 12.1. This system provides an un-
limited vocabulary, since the stored units 

 

correspond to sounds, not words. The 

 

emphasis in this approach shifts to the 

 

programmer to select the appropriate 

 

sounds to represent the word. 

 

Table 12.1. Complete List of Allophones, their Addresses and Sample Words. 

 

Allophone 

 

Decimal 

 

Value 

 

Sample Word 

 

AA 

 

24 

 

got 

 

AE 

 

26 

 

bAt 

 

AO 

 

23 

 

song 

 

AR 

 

59 

 

hARm 

 

AW 

 

32 

 

mouth 

 

AX 

 

15 

 

succeed 

 

AY 

 

6 

 

skY 

 

BB1 

 

25 

 

buBBle 

 

BB2 

 

63 

 

Bat 

 

CH 

 

50 

 

ditCH 

 

DD1 

 

21 

 

neeD 

 

DD2 

 

33 

 

Do 

 

DH1 

 

18 

 

faTHer 

 

DH2 

 

54 

 

THey 

 

EH 

 

7 

 

IEft 

 

EL 

 

62 

 

angLE 

 

ER1 

 

51 

 

bettER 

 

ER2 

 

52 

 

tURn 

 

EY 

 

20 

 

bAY 

 

FF 

 

40 

 

Fort 

 

GG 1 

 

36 

 

Guess 

 

GG2 

 

61 

 

Glass 

 

GG3 

 

34 

 

biG 

 

HH1 

 

27 

 

Hem 

 

HH2 

 

57 

 

Hoe 

 

I  

 

12 

 

thls 

 

IY 

 

19 

 

spEEch 

 

JH 

 

10 

 

Jumbo 

 

KK1 

 

42 

 

Computer 

 

KK2 

 

41 

 

WalKing 

 

KK3 

 

8 

 

Comb 

 

LL 

 

45 

 

Lake 
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Allophone 

 

Decimal 

 

Value 

 

Sample Word 

 

MM 

 

16 

 

Mask 

 

NG 

 

44 

 

writiNG 

 

NN1 

 

11 

 

biN 

 

NN2 

 

56 

 

Now 

 

OR 

 

58 

 

cORe 

 

OW 

 

53 

 

allOphone 

 

OY 

 

5 

 

i0Y 

 

PA 1 

 

0 

 

10 ms pause 

 

PA2 

 

1 

 

30 ms pause 

 

PA3 

 

2 

 

50 ms pause 

 

PA4 

 

3 

 

100 ms pause 

 

PA5 

 

4 

 

200 ms pause 

 

PP 

 

9 

 

Pig 

 

RR1 

 

14 

 

Rug 

 

RR2 

 

39 

 

dRain 

 

SH 

 

37 

 

SHip 

 

SS 

 

55 

 

west 

 

TH 

 

29 

 

THick 

 

TT 1 

 

17 

 

biT 

 

TT2 

 

13 

 

To 

 

U  

 

30 

 

full 

 

UW 1 

 

22 

 

computer 

 

UW2 

 

31 

 

food 

 

VV 

 

35 

 

Vessel 

 

WH 

 

48 

 

While 

 

WW 

 

46 

 

Wool 

 

XR 

 

47 

 

bEAr 

 

YR 

 

60 

 

fEAr 

 

YY1 

 

49 

 

You 

 

YY2 

 

25 

 

Yes 

 

Zh 

 

38 

 

aZure 

 

ZZ 

 

43 

 

Zoo 
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SPEECH 

 

SY11THESISER 

 

CIRCUIT DESCRIPTION 

 

The block diagram of the system is 

 

given in Fig. 12.3. The SP0256 chip 

 

requires clock pulses at a frequency of 

 

about 3.2MHz and whilst internal cir-

cuitry can be used to develop these, in 

 

this application an external cntos clock is 

 

used. 

 

The pulse width modulated audio out-

put signal from the SP0256 is processed 

 

by a low-pass filter network so as to 

 

develop a low-level analogue audio signal. 

 

This is amplified by an audio amplifier 

 

integrated circuit. 

 

For a more detailed analysis of the cir-

cuitry, the reader should refer to Fig. 

 

12.4, which shows the complete circuit 

 

diagram of the speech synthesiser. 

 

Pins 13 to 18 of the SP0256 (IC 1) are 

 

the phoneme address lines of the device 

 

and these are controlled by the micro user 

 

port lines PO to P5. Pin 20 requires 

 

a negative pulse to load the phoneme 

 

address on PO—P5 in the device. This is 

 

derived from user port line P6. Pin 8 is 

 

the "busy" output from the SP0256 and 

 

this is read by user port line P7. 

 

The SP0256 is a cmos device and 

 

resistors R I to R8 are included in the cir-
cuit to protect the inputs when the board 

 

is not in use. 

 

The clock circuitry is based around 

 

IC2, a 4011 cMos quad 2-input NAND 

 

gate package which, in this application, 

 

is wired as an astable multivibrator 

 

operating at the required frequency of 

 

about 3.2MHz. Only two of the four 

 

gates are used. VRI provides a measure 

 

of frequency adjustment and hence voice 

 

pitch control. 

 

Pins 2 and 25 require a RESET input 

 

and the R9/C1 combination provides this 

 

at switch on. 

 

Pin 24 is the audio output and requires 

 

a load resistor; R 10 is used here. 

 

The +V,,, supply for these sections of 

 

the circuitry is set at +5V, this being 

 

provided by IC3, a 781_05 voltage 

 

regulator. Capacitors C6 and C7 provide 

 

adequate h.f. and I.f. decoupling for this 

 

supply. 

 

The pulse width modulated output 

 

from IC 1 is taken to the passive low-pass 

 

filter network of R12/C3/R13/C4 which 

 

centres on a frequency of about 4.5kHz. 

 

AUDIO OUTPUT 

 

The integrated circuit IC4 is the audio 

 

amplifier section and the arrangement of 

 

components here is quite conventional for 

 

this device. It is operated at a supply volt-

age of +12V and, under this condition, 

 

can deliver approximately I.5 W into a 

 

16CI loudspeaker. The loudspeaker em-

ployed in the prototype has an impedance 

 

of 640 and provides adequate volume. 

 

Fig. 12.4. Complete circuit diagram for the Speech Synthesiser. The power supply is external to the completed unit. 
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IC2, both cMos devices. These devices 

 

should be minimally handled during 

 

assembly and the usual precautions ob-
served when handling is necessary. 

 

Fit the components to the board as 

 

shown but do not insert IC 1 and IC2 in 

 

their sockets until later. Pay attention to 

 

component polarities and note that with 

 

the s.i.l. resistor package the "spot" 

 

marked is alongside the commoned 

 

connection. 

 

ASSEMBLY 

 

Constructors will find wiring-up much 

 

easier if Veropins are used for cable and 

 

wire connections to the board. 

 

A slot will need to be made in the case 

 

to accommodate the ribbon cable exit 

 

from the case. Next, prepare the case to 

 

CONS 

 

TRACTION 

 

CIRCUIT BOARD 

 

The majority of the components seen 

 

in the circuit diagram are mounted on a 

 

single printed circuit board, size 120mm 

 

x 86mm. The track pattern to be etched 

 

on the board underside is shown actual 

 

size in Fig. 12.5. This p.c. board is 

 

available from the EE PCB Service, 

 

Order code 8406-03. 

 

The completed board is fitted to the 

 

base of the case using a single 15mm long 

 

3mm fixing with a sandwich of self-
adhesive foam between the board under-
side and case. 

 

The layout of the components on the 

 

board topside is shown in Fig. 12.6. Con-
structors are advised to use i.c. sockets 

 

for the d.i.l. i.c.s, in particular IC 1 and 

 

Resistors 

 

R1-R8 8-commoned 1 ONO (9-pin s.i.l.) 

 

R9 t00kf2 

 

R10 4-7kf2 

 

R 1 1 820f2 

 

R12 27kf2 

 

R13 27k(2 

 

R14 680 

 

R15 56f2 

 

R16 1f2 

 

All aW carbon ±5% except where stated otherwise 

 

Capacitors 

 

C1 100nF 

 

C2 

 

C3 

 

C4 

 

C5 

 

C6 

 

C7 

 

C8 

 

C9 

 

C10 

 

C11 

 

C12 

 

C13 

 

100pF 

 

22nF 

 

22nF 

 

3.3µF 10V elect. 

 

100nF 

 

47µF 16V elect. 

 

100µF 16V elect. 

 

22µF 16V elect. 

 

220pF 

 

100µF 16V elect. 

 

330µF 16V elect. 

 

220nF 

 

Semiconductors 

 

IC1 SP0256-AL2 speech processor (28-pin d.i.l.) 

 

IC2 CD401 1 CIVICS quad 2-input NAND gate 

 

IC3 78L05 +5V 100mA monolithic voltage regulator 

 

IC4 TBA820 monolithic audio power amplifier i.c. 
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Miscellaneous 

 

VR 1 1 kf2 carbon lin. law potentiometer 

 

VR2 5kf2 carbon log. law potentiometer 

 

S1 miniature on/off toggle 

 

LS1 miniature loudspeaker coil impedance 15 to 64 ohms 

 

SK 1 or socket or plug to suit the particular Micro User Port 

 

PL1 

 

Printed circuit board: single-sided size 120 x 86mm, EE PCB Service Order 

 

code 8406-03; d.i.l. sockets 1 off each 8-pin, 14-pin, 28-pin; ribbon cable to con-
nect unit to micro, length and no. of ways to suit; case, plastic size 190 x 110 x 

 

60mm; single-sided Veropins (18 off); control knobs for potentiometers (2 off); 

 

self-adhesive rubber feet (4 off); 1 5mm long 3mm•fixings to secure board to case; 

 

self-adhesive foam rubber strip to sit under p.c.b.; lengths of hook-up wire to con-
nect to external power supply. 

 

accept the case mounted components and 

 

any exit holes for wires, and then secure 

 

these items in place. Fit the assembled 

 

p.c.b. in its position in the case as shown 

 

in the photographs and interwire as 

 

shown in Fig. 12.6. Connection details for 

 

the user ports of the four micros con-
sidered in this series can be found in Par, 

 

1 of the series, EE July 83. 

 

When all interwiring is complete, the 

 

two cntos i.c.s should be mounted in their 

 

sockets on the board, paying special at-
tention to orientation of these devices. 

 

It only remains for the control knobs 

 

to be fitted and the lid of the case to be 

 

secured to complete the project. Four 

 

self-adhesive rubber feet fitted to the 

 

case base will prevent the unit sliding 

 

around in use as well as enhancing its 

 

appearance. 

 

Completed Speech Synthesiser 

 

circuit board with ribbon cable 

 

wired to the Micro User "input" 

 

Veropins. 
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°1,  SPEECH 

 

SYNTHESISER 

 

Fig. 12.5 (left). Actual-size 

 

master pattern for the 

 

Speech Synthesiser. This 

 

board is available from the 

 

EE PCB Service, Order 

 

code 8406-03. 

 

Fig. 12.6 (below). Layout 

 

of components on the top-
side of the Speech Syn-
thesiser board and in-

terwiring to case mounted 

 

components. Check that 

 

all links (5 off) are wired 

 

on the board. 
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I 

 

The completed Speech Synthesiser model with cover removed to show positioning of circuit 

 

board and control potentiometers. The speaker is mounted on the rear of the lid of the case. 

 

Some constructors may wish to incor-

porate a suitable connector to the unit to 

 

allow the external power supply to be 

 

simply plugged in. A larger case will be 

 

required if a power supply is fitted inside. 

 

This could be battery or mains derived. 

 

SOFTWARE 

 

The software to run the speech 

 

processor using the BBC Model B, PET, 

 

VIC-20 and Commodore 64 uses some of 

 

the simple input/output techniques 

 

covered in detail in this series of articles. 

 

The code selecting the appropriate 

 

allophone is placed on user port lines 

 

P0—P5 configured for output by the data 

 

direction register. 

 

User port line P6 is also configured to 

 

be an output line as it is used as a 

 

"handshake" line to load the data into the 

 

speech device. This is accomplished by 

 

taking this line "low". 

 

User port line P7 must be configured 

 

as an input line as it acts as an input 

 

"handshake" which will go "low" on a 

 

true acknowledge from the speech 

 

processor. 

 

This process is repeated for other 

 

allophones and the speech created by 

 

concatenating the allophonic sounds. ❑ 

 

Next month starts a new series 

 

"Anatomy of Your Micro" 

 

See page 399 for details 

 

EVERYDAY ELECTR0111CS 

 

SOFTWARE SERVICE 

 

The EE Software Service provides an easy 

 

and reliable means of program entry for our 

 

computer-based projects. All programs 

 

have been tested by us and consist of two 

 

good quality copies of the working program 

 

on cassette tape. Certain program listings 

 

are also available. 

 

All prices include VAT, postage and pack-

ing. Remittances should be sent to Every-

day Electronics Software Service, Editorial 

 

Offices, Westover House, West Quay Road, 

 

Poole, Dorset BH15 1JG.. Cheques should 

 

be crossed and made payable to [PC 

 

Magazines Ltd. 

 

PROJECT TITLE 

 

CASSETTE 

 

CODE 

 

CASSETTE 

 

COST 

 

LISTING 

 

CODE 

 

LISTING 

 

COST 

 

ZX81 SPEED COMPUTING SYSTEM 

 

(Feb 83) 

 

REAL-TIME CLOCK (Apple fl) (May 83) 

 

REAL-TIME CLOCK (BBC Micro) 

 

(May 83) 

 

EPROM PROGRAMMER (TRS-80 & 

 

GENE) (June 83)' 

 

STORAGE•SCOPE INTERFACE (BBC 

 

Micro) (Aug 83) 

 

ELECTRO-CARDIOGRAPH (BBC 

 

Micro) (Jan 84) 

 

EPROM PROGRAMMER/ROM CARD 

 

(ZX81)'• (Feb 84 ) 

 

T001 

 

T002 

 

T003 

 

T004 

 

T005 

 

T006 

 

T007 

 

£2.95 

 

£2.95 

 

£2.95 

 

£3.95 

 

£2.95 

 

£2.95 

 

£3.95 

 

L001 

 

L002 

 

L003 

 

N/A 

 

£2.95 

 

£2.95 

 

£2.95 

 

•Includes Command List with examples. 

 

••Includes Keyboard Overlay. 
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EVERYDAY 

 

news•--  from the world of 

 

LEVE LLI N G TH E LOAD 

 

Te%metering and Control of Domestic Electricity Supplies 

 

Gas and Water Metering 

 

This does not exhaust all the possible uses for the customer's 

 

touch panel, since other keys are available for allotment to gas 

 

and water supplies. The linking-in of these two additional ser-
vices is seen as a realistic extension of the system in the near 

 

future and the gas and water authorities are collaborating with 

 

the Electricity Boards in this major development. 

 

To the consumer, the main at 
Radio Switching 

 

traction of this system lies in the g 

 

ability to monitor the electricity The information fed to the 

 

consumption at any time and to Area Boards will enable the sup-
be selective in the use of the three ply authorities to keep a close 

 

circuits during different periods of watch on consumption trends. By 

 

the day, thus purchasing elec- monitoring actual demand and 

 

tricity at the most economical perhaps also by anticipating an 

 

rate. imminent rise in demand through 

 

Information from the CALMU the interpretation of other infor-
is fed by normal telephone line to mation such as weather forecasts 

 

the Area Board main computer. or TV programmes, it will be 

 

Eventually it is expected that bill- possible to selectively switch off 

 

ing of customers will be auto- the supply to one power circuit 

 

matically performed through this for say 15 minutes or maybe half 

 

remote reading of customers' an hour, thus avoiding the need to 

 

meters. But the Electricity Board bring into operation stand-by 

 

Authorities stress that the demise power stations which are expen-
of the visiting meter reader is sive to run for short periods. 

 

unlikely to happen for a con- Consumers would not suffer in 

 

siderable time to come. any marked degree by these short 

 

■see 

 

SEEN 

 

■e■® 

 

n iq 

 

Amicrochip-based metering system for domestic electricity 

 

supplies is currently undergoing field trials in three hundred 

 

homes located in three areas: Broadwood, near Guildford 

 

(South Eastern Electricity Board); Ilkeston, near Derby (East 

 

Midlands Electricity Board), and Kingswinford, near Dudley 

 

(Midlands Electricity Board). 

 

Developed by South Eastern Electricity (SEEBOARD) 

 

engineers, the system involves a Credit and Load Management 

 

Unit (CALMU) which is installed adjacent to the existing elec-
tricity supply meter, plus a Touch Panel Unit for the customer's 

 

use. The latter is fitted in a convenient place, usually in the 

 

kitchen, and at a touch of a key provides a readout of the total 

 

consumption to date, or separate consumption figures for the 

 

three different circuits available. 

 

The current tariff rate for each circuit can be instantly dis-
played, also the hours during which these particular tariffs 

 

operate, and the amount of the electricity account to date. 

 

Finally, the touch of another key displays the time. 

 

388 

 

(above left). A CALMU "touch "control panel installed in the home. 

 

(below left). A SEEBOARD electrician installing a CALMU unit. 

 

(below). Block diagram of the arrangement of the Credit and load 

 

Management Unit or CALMU. 
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electronics 

 

EE 

 

6 

 

0 

 

11 

 

interruptions in supply to fires 

 

and immersion heaters because of 

 

the inherent thermal time lag 

 

associated with such appliances. 

 

The same would apply to gas or 

 

oil-fired central heating systems 

 

run with the aid of an electric 

 

pump. 

 

The selective remote switching 

 

is performed by a signal transmit-
ted on the BBC Radio 4 carrier 

 

and is picked up by a receiver in-
corporated in the CALMU. 

 

Visiting homes where the 

 

system is installed. EVERYDAY 

 

ELECTRONICS was impressed by 

 

the neat and unobtrusive installa-
tion and also by the housewives' 

 

ready acceptance of the touch 

 

panel. A number of customers 

 

claimed to have already reduced 

 

their electricity bills through 

 

careful monitoring of consump-
tion. Although in one house direct 

 

comparison of watts consumed as 

 

recorded by the conventional 

 

meter and the CALMU suggested 

 

that new ideas do not come en-
tirely free of cost! 

 

It was explained that the higher 

 

reading on the CALMU was a 

 

short-term phenomenon due to 

 

the instant response of the elec-
tronic metering. Over a period the 

 

accumulative reading was likely 

 

to agree closely with that of the 

 

more sluggish conventional 

 

meter. In any event, SEEBOARD 

 

informed us that during these field 

 

trials the customer will be 

 

charged for each quarter ac-
cording to the lowest of the two 

 

readings. 

 

Tariffs 

 

The use of this micro-based 

 

electronic metering system per-
mits a wider range of tariffs to be 

 

introduced; this is, of course, 

 

dependent upon separate mains 

 

circuits within the home. The 

 

customer is free to choose which 

 

piece of equipment to connect to 

 

which circuit. 

 

The three circuits available are: 

 

1. Continuous and normal cost; 

 

2. With short interruptions at 

 

medium cost; 

 

3. Night rate at lower cost. 

 

An essential partner in this 

 

system is British Telecom who 

 

provide the necessary exchange 

 

switching functions to link up 

 

with the Area Boards' monitoring 

 

and computing equipment. The 

 

system is, of course, applicable 

 

only to telephone subscribers. 

 

The CALMU equipment has 

 

been manufactured by Mullard 

 

under licence for the Flectricity 

 

Boards. 

 

Radio Micro 

 

We are writing to inform you of 

 

a new Radio Amateur Micro User 

 

group that has just been formed 

 

for radio amateurs who use their 

 

microcomputers within the 

 

hobby. It is primarily for owners 

 

of the BBC MICRO, although 

 

other types may be supported if 

 

demand is apparent. 

 

Contact: R. A. Webb, 39 

 

Aldworth Road, Stratford, Lon-
don, E 15 4DN. 

 

The world's first high 

 

powered laser circuit pattern 

 

writing equipment for large-
scale integration (LSI) chips 

 

has been developed jointly by 

 

Mitsubishi Electric and Tokyo 

 

Electron Co. of Japan. 

 

Airborne 

 

Computers 

 

Eastern Airlines, which forbade 

 

the use of portable computers on 

 

their commercial flights in 1983, 

 

has had a change of heart and will 

 

now allow their use, except during 

 

take-off and landing. 

 

Originally, they had feared that 

 

possible rf. emissions from por-
table personal computers might in-
terfere with the navigational 

 

systems in the cockpit. 

 

They have also approved the use 

 

of electronic games, calculators 

 

and portable recorders. 

 

Radio-controlled toys, walkie-
talkies, portable telephones, radios 

 

and televisions are still "groun-
ded". 
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ACORN GROWS UP 

 

The Acorn BBC Microcomputer 

 

can now become a professional draw-
ing tool with the help of a new graphics 

 

system from Acorn Computers Ltd. 

 

Called "Acorn Bitstik", the new 

 

peripheral uses the increased power 

 

and speed of the new 6502 Second-
Processor. 

 

The heart of the system is the Bitstik 

 

itself, a 3-axis joystick (rotation and 

 

X-17 with three push buttons. The but-
tons select functions from screen 

 

menus making the Bitstik completely 

 

independent of the host BBC Micro. 

 

The complex graphics software for 

 

the Bitstik is held on a special ROM 

 

chip that plugs into the Micro. The 

 

system master utilities are provided on 

 

an 80-track floppy disc, and a second 

 

disc acts as a drawing "buffer". 

 

The Acorn Bitstik System, including joystick, ROM, utility discs and 

 

user guide, costs £375 Incl. VAT. 

 

A NEW EINSTEIN 

 

Relatively speaking, it would appear that Tatung (UK) have 

 

got most of their sums right with their very latest Einstein 

 

Home/Small Business Computer. 

 

They have taken the well tried and tested Z80A 8-bit 

 

microprocessor; the Texas TMS9129 display processor chip; 

 

the Teac FD30A "super-silent" 3-inch compact floppy disc 

 

drive; the GI AY-308910 sound chip; Tatung/Crystal Basic 

 

(developed by Crystal Research); added a full QWERTY 

 

typewriter keyboard and come up with a British designed and 

 

manufactured machine that will compete with the best. 

 

When all this is added together you end up with a machine for 

 

£499 that features: a built-in disc drive using 3-inch floppy discs 

 

with 500K bytes total (250 per side); a 64K RAM user memory 

 

with an additional separate 16K RAM for graphics, full 

 

typewriter style keyboard, wide language range. Other built-in 

 

features, available at rear sockets, are: RS232-C port; 4-

channel A-to-D Converter; external disc drive, for two drives, 

 

Tatung pipe and a Centronics parallel printer port. 

 

The colour monitor will add an extra £250 to the cost. 
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TRAIN WA I T 

 

BY C. J. BOWES 

 

MANY model railway enthusiasts like 

 

to add a certain amount of automa-
tion to their layouts. This enables them to 

 

set part of the track to semi-automatic 

 

operation, whilst giving fuller attention to 

 

more complex operations in other areas 

 

of the layout. 

 

The Train Wait provides such automa-
tion and, although it was designed to halt 

 

a train in a station for a short while, has 

 

many other applications including halting 

 

a train whilst another goes over a cross-

ing, halting a train in a tunnel to give an 

 

impression of added track length and 

 

making a train run continuously up and 

 

down a section of track. 

 

The unit uses a relay with all its con 

 

tacts brought out to a terminal block as 

 

the control device. This enables it to be 

 

versatile and work correctly, irrespective 

 

of the nature and polarity of the supply to 

 

the track. 

 

CIRCUIT DESCRIPTION 

 

The circuit of the Train Wait is shown 

 

in Fig. 1. It is intended that the power for 

 

the unit will be derived from the 12V a.c. 

 

supply provided at most controllers for 

 

the connection of ancillary units such as 

 

point motors. 

 

The circuit incorporates a suitable 

 

bridge rectifier (D 1-4) and smoothing 

 

capacitors (CI and C2). The power 

 

supply, which is of conventional design 

 

delivers approximately 15V across the 

 

power supply rails to drive the circuitry of 

 

the unit. 

 

TB1/1Q 

 

1 

 

Mac 

 

TB1/20 

 

r-

TRIGGER 

 

The sensor which detects the presence 

 

of the train is a normally open reed 

 

switch, S2. This is buried in the ballasting 

 

of the track and is operated by magnets 

 

placed on the undersides of selected 

 

locomotives. This enables only certain 

 

trains to operate the system so that, for 

 

instance a slow passenger train could be 

 

made to halt whilst a goods train or 

 

passenger express would not. 

 

Operation of the reed switch by a 

 

magnet, causes it to close. This short cir-
cuit grounds the junction of R 1 and R2 

 

with R3 and causes the voltage present at 

 

this point to fall from nearly that of the 

 

positive power rail, to OV. 

 

This is used to trigger the pulse 

 

generating circuit described below, and 

 

this in turn triggers a 555 timer circuit, 

 

which provides the required time delay. 

 

PULSE GENERATOR 

 

One of the design requirements 

 

associated with the use of 555 timer cir-
cuits in applications like this is that the 

 

trigger input of the 555 timer must return 

 

to the same voltage as that of the power 

 

supply line before the period of time set 

 

by the delay components has elapsed. In 

 

this design, the locomotive will stop over 

 

the reed switch and thus its use to directly 

 

trigger the 555 timer circuit is ruled out. 

 

To overcome this problem, use is made 

 

of a triggering circuit which converts the 

 

continuous nature of the actuated reed 

 

switch to a single, negative-going pulse, 

 

which is of a shorter duration than the 

 

51. 
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2200.1 I2.2uF 

 

OV 

 

minimum delay time. This operation is 

 

achieved with the use of three NAND gates 

 

(IC 1 a, IC 1 b and IC I c) and their 

 

associated components. Timing details of 

 

this circuit are shown in Fig. 2. 
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Fig. 2. Timing diagram. 

 

When the reed switch is open, the 

 

voltage at the junctions of R2 and R3 is 

 

at almost the same potential as that of the 

 

power supply positive rail. This falls to 

 

OV as soon as the reed switch is operated 

 

by the train magnet. The inputs of IC la 

 

are connected together to form an inver-
ter and the change in input voltage causes 

 

the gate output to switch from logic 1 to 

 

logic 0. 

 

The input of IClb is connected 

 

across capacitor C3 and as this capacitor 

 

is as yet uncharged, the output of the in-
verter remains at logic 1. The outputs of 
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Fig. 1. Circuit diagram of Train Wait. 
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TRAIN WAIT 

 

the gates of IC la and IC I  are combined 

 

by IC lc which is connected as a standard 

 

NAND gate. 

 

With the reed switch unoperated 

 

(open), the output from this gate is at 

 

logic 1 but as soon as the output from 

 

ICIa changes from logic 1 to logic 0 on 

 

the operation of the reed switch, the out-

put from IC lc switches from logic 1 to 

 

logic 0. This starts a negative-going pulse 

 

which is used to trigger the 555 timer. 

 

When the reed switch, S2, is closed the 

 

voltage change at the junction of R 1 and 

 

R2 causes the voltage present at this 

 

point to be approximately —15V with 

 

respect to the emitter of TR2. R2 causes 

 

the voltage present at the base of TR2 to 

 

be approximately —0.7V with respect to 

 

its emitter. This transistor conducts and 

 

the resulting current flow through TR I 

 

charges capacitor C3 through R5. 

 

When the voltage present at the 

 

positive side of C3 exceeds the switching 

 

voltage of ICIb (typically half the power 

 

supply voltage), the output of the gate 

 

switches from logic I to logic 0. This 

 

causes the output of IC lc to switch from 

 

logic 0 to logic 1, thus returning the 

 

voltage at the trigger connection of IC2 

 

to the power supply voltage. 

 

The base of TR 1 is connected via R3 

 

to the switched end of RI so that when 

 

the reed switch is not activated by a train 

 

magnet, the transistor conducts and the 

 

capacitor is discharged through R4. This 

 

ensures that the system is ready for 

 

retriggering very shortly after a loco-
motive has moved away. The duration of 

 

the negative-going pulse produced by this 

 

circuit is determined by the time constant 

 

of R5 and C3. With the values given, a 

 

pulse of approximately half a second is 

 

produced. This is significantly shorter 

 

than the minimum time for which the 

 

output of the 555 timer is likely to be 

 

required to be active. 

 

DELAY 

 

The train is stopped by a relay driven 

 

by a 555 timer connected as a mono-
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DURATION 

 

e. 

 

stable. The circuit used is standard and 

 

utilises a timing circuit composed of V R 1, 

 

R6 and C5. The time delay produced by 

 

the circuit can be calculated from the for-
mula: 

 

t= 1.1 x R x C 

 

(Where t = the time delay in seconds, 

 

R = the resistance in ohms and C = the 

 

capacitance in farads). The circuit utilises 

 

R6 to set the minimum time delay period 

 

and this is increased by the addition of 

 

the resistance set on VR1. This should be 

 

a linear lax component if the time delay 

 

produced is to follow in proportion to the 

 

rotation of the control knob. 

 

The stopping action of the circuit 

 

utilises the relay, RLA. The use of a relay 

 

is essential since the polarity of the supply 

 

to the track (its voltage and its wave-
form) is governed by the train controller. 

 

The relay switches this current and is in 

 

effect, an electrically-operated switch. 

 

The nature of the voltage it is switching 

 

has no effect on the operation of the rest 

 

of the circuit. 

 

The output from the 555 timer is not 

 

sufficient to directly drive the relay. TR3 

 

is therefore used as a current amplifier to 

 

overcome the problem. D5, an I.e.d., is 

 

wired in parallel with the relay to give an 

 

indication of the fact that the halt circuit 

 

is in operation. This is particularly useful 

 

in cases where track controlled by the 

 

unit is out of the operator's sight. D6 is 

 

included in the circuit to dissipate the 

 

back e.m.f. generated when the relay de-
energises. 

 

COMPONENTS �� ̀ = 

 

Resistors 

 

R1 10kf2 

 

R2 1 50kf2 

 

R3 820kf2 

 

R4 51 NO 

 

R5 22kf2 

 

R6 22kf2 

 

R7 12kf2 

 

R8 2.2kf2 

 

All }W ±2% 

 

Capacitors 

 

C1 

 

C2 

 

C3 

 

C4 

 

C5 

 

C6 

 

2200p  16V elect. 

 

22µF 16V tantalum 

 

4.7µF 16V tantalum 

 

2.2µF 16V tantalum 

 

100µF 16V elect. 

 

10nF disc ceramic 
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Approx. cost 

 

Guidance only 

 

Semiconductors 

 

D1-4 W005 1 A 50V bridge 

 

rectifier 

 

D5 TIL220 0.2in red I.e.d. 

 

D6 1 N4148 signal diode 

 

TR1 BC109 npn silicon 

 

TR2 BC479 pnp silicon 

 

TR3 BFY52 npn silicon 

 

IC1 4011 B CMOs quad 

 

2-InpUt NAND gate 

 

IC2 555 timer 

 

Miscellaneous 

 

RLA 12V, 2050 coil 

 

miniature p.c.b. 

 

mounting relay 

 

VR 1/S1  1 ONO linear control 

 

potentiometer with 

 

d.p.d.t. switch 

 

S2 miniature reed switch, 

 

normally open 

 

TB1 10-way terminal block 

 

Printed circuit board: single-
sided size 115 x 35mm, EE PCB 

 

Service, Order code 8406-04; 

 

plastic case, 120 x 65 x 40mm; 

 

knob to suit VR1; I.e.d. clip; 

 

14-pin d.i.l. holder; 8-pin d.i.l. 

 

holder; wire. 

 

£14 
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CONSTRUCTION 

 

CIRCUIT BOARD 

 

The construction of the unit is 

 

reasonably straightforward if the printed 

 

circuit board shown in Fig. 3 is used and 

 

the unit is mounted in the box specified in 

 

the components list. A problem might 

 

arise if a different relay is used and for 

 

this reason, it is advisable to obtain the 

 

relay and check its pinning against that 

 

shown in the diagram before etching the 

 

printed circuit board. 

 

The printed circuit board track layout 

 

is shown in Fig. 3. The design can be 

 

transferred to a suitable board by any 

 

convenient technique and the board sub-
sequently etched and drilled. Alter-
natively, the board can be obtained from 

 

the EE PCB Service, Order code 8406-
04. 

 

It will be necessary to make the holes 

 

used for the relay contacts larger than 

 

those normally required for mounting the 

 

components and this should be taken into 

 

account if you wish to alter the design 

 

either to make use of a different box or 

 

relay. 

 

The mounting of the components onto 

 

the circuit board follows normal practice 

 

with construction being aided by mount-
ing the smaller components first. The 

 

component layout is shown in Fig. 4. 

 

Care should be taken to ensure that all 

 

polarised components such as capacitors 

 

and diodes are correctly orientated. It is 

 

advisable to allow for the use of sockets 

 

for all i.c.s. 

 

The connections to the potentiometer 

 

are made by wiring the middle terminal 

 

and one of the outside connections of 

 

VRI to the appropriate point on the prin-
ted circuit board. The remaining outer 

 

terminal is left unconnected. 

 

Once the printed circuit board has 

 

been completed, the unit should be 

 

carefully inspected for poorly soldered 

 

joints and broken or short circuited 

 

tracks. It can then be tested for correct 

 

operation prior to being mounted in its 

 

case. 

 

To test the unit it is necessary to con-
nect the appropriate points on the printed 

 

circuit board to a source of 12V a.c. and 

 

to apply a short circuit between the con-
nections to the reed switch. If the unit is 

 

functioning correctly, the relay should 

 

energise for a time which varies with the 

 

rotation of VR I. 

 

CASE 

 

Once the printed circuit board has 

 

been tested, the case can be drilled and 

 

prepared for the insertion of the p.c.b. 

 

The unit is designed with the intention 

 

that VR l and the I.e.d. will be mounted 

 

on the removable lid of the case and that 

 

the terminal strip will be mounted on the 

 

side of the case. 

 

The terminal strip is likely to be sup-
plied as a 12-way strip and it will be 

 

necessary to cut it to size. The bottom of 

 

the case can be drilled to accommodate 

 

fixing screws with which to mount the 

 

unit on the control panel. The layout of 

 

the unit is shown in the accompanying 

 

photographs. 

 

Care should be taken when drilling the 

 

case to ensure that there is adequate 

 

room inside it to accommodate the com-
ponents mounted on the p.c.b., as well as 

 

those mounted on the top and side of the 

 

case. This is best achieved by placing the 

 

printed circuit board into the slots in the 

 

case and then marking its position and 

 

that of any protruding components lightly 

 

on the face of the panel in pencil. 

 

The position of the two panel mounted 

 

components (VR l and the l.e.d.) can then 

 

be marked and appropriately sized holes 

 

drilled in the case. The terminal strip 

 

should then be offered up to the side of 

 

the case and the mounting holes and the 

 

holes through which the connections pass 

 

into the case marked and drilled. 

 

The case should then be thoroughly 

 

cleaned and rub-down lettering applied to 

 

ledgend the control potentiometer and in-
dicator l.e.d. The lettering can be protec-
ted by applying several coats of clear 

 

spray varnish. Once the varnish has 

 

dried, the connections can then be made 

 

from the p.c.b. to the terminals and the 

 

board inserted into its retaining slots. 

 

INSTALLATION 

 

The position of the unit should be 

 

determined and the positions of the holes 

 

through which the wires connecting the 

 

Train Wait to the rest of the layout 

 

should be marked on the baseboard. 

 

Once the holes have been drilled, the 

 

unit can be screwed to the baseboard. 

 

The wires connecting the Train Wait 

 

to the layout are connected as shown in 

 

Fig. 5. The method of wiring in the relay 
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connections to the layout depends on the 

 

actual use to which the unit will be put. It 

 

will be necessary to place the reed switch 

 

under the track at an appropriate point. 

 

If the track is ballasted, the reed switch 

 

can be buried in the ballast and then held 

 

secure by means of the ballast fixing 

 

adhesive. The wires for the reed switch 

 

are passed through holes drilled in the 

 

baseboard under the track and fed back 

 

through the appropriate holes to the 

 

switch terminals on the Train Wait unit. 

 

SIMPLE HALTING SYSTEM 

 

If the Train Wait is to be used to 

 

operate a delay either at a station, a tun-
nel or a crossover, then only the normally 

 

closed pair of relay contacts will be 

 

needed to provide the control and the 

 

remaining pair of contacts can be used to 

 

operate signals. 

 

The section of track which is con 

 

trolled by the unit must be isolated from 

 

the remainder of the layout by inserting 

 

insulating rail joiners into the layout at 

 

both ends of the controlled system. 

 

REVERSING FOR A BRANCH 

 

LINE 

 

A slightly more complex arrangement 

 

can be used to make a train run con-

tinuously up and down a branch line 

 

provided that there is no intention of run-

ning any other trains along that line 

 

whilst the unit is in operation. 

 

The reed switch is placed at one end 

 

of the branch line and the controller set so 

 

that the train initially runs towards it. 

 

When the train triggers the switch, the 

 

relay will operate and reverse the current 

 

feed to the track. This causes the train to 

 

reverse down the track. 

 

The duration control must be set so 

 

that the relay operates for the correct 

 

length of time for the train to reach an 

 

appropriate point at the other end of the 

 

line at the time that the relay de-energises. 

 

The current now flows through the track 

 

in the same direction as it did previously. 

 

The train reverses its direction and once 

 

more proceeds towards the reed switch 

 

starting the cycle all over again. 

 

OPERATING THE SYSTEM 

 

Operation of the system is very simple. 

 

The locomotives which are to operate the 

 

Train Wait must have a small magnet at-
tached to their underside. On metal 

 

bodied locomotives this is easily accom-

plished by simply placing the magnet in 

 

the appropriate position and letting its 

 

magnetism keep it there. With plastics 

 

bodied locomotives, it will be necessary to 

 

find some method of attachment such as 

 

double-sided adhesive tape. 

 

The Train Wait is switched on by 

 

rotating the duration control and a 

 

suitable time delay set with the control by 

 

experimentation. From then on, any 

 

locomotive equipped with a magnet will 

 

Fig. 3. P.C.B. layout. 
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Fig. 4. Component layout. 

 

trigger the reed switch and be halted for 

 

the same period of time. Locomotives not 

 

equipped with magnets will not trigger the 

 

system and will not be halted. 

 

Care must be taken to ensure that a 

 

suitably strong magnet is used to ensure 

 

12V AC 

 

POWER 

 

SUPPLY 

 

reliable triggering. If it is desired to dis-
able the unit for any reason so that all 

 

trains pass over the controlled section of 

 

track without halting, it is only necessary 

 

to turn off the Train Wait by rotating the 

 

duration control to the "off' position. ❑ 
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Fig. 1. Circuit diagram for the Hot Water Tank Indicator. 

 

Keeritvc the domestic hot water tank at 

 

its maximum temperature throughout 

 

the whole day can be wasteful on fuel, 

 

and any way of reducing the expense is 

 

welcome. Therefore a check on tank tem-

peratures will lead to economy, and the 

 

device described here is designed with 

 

savings in mind. 

 

The simple circuit uses two thermistors 

 

at each of two points on the hot-water 

 

tank, connected to a milliammeter for 

 

readout temperature. See Fig. 1. 

 

Thermistor and resistor in place on hot-water tank. Adhesive tape 

 

cover not yet applied. 
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CONSTRUCTION 

 

Select high and low positions at the 

 

rear of the tank where the sensors are 

 

unlikely to be disturbed. Each ther-
mistor/resistor assembly is constructed in 

 

exactly the same way. Screw the pair of 

 

parallel thermistors and the resistor into a 

 

terminal block and protect the leads with 

 

sleeves. Fix the block to the tank with im-

pact adhesive and stick strips of thin 

 

adhesive tape to the tank under the ther-
mistors and resistor. Pull the thermistors 

 

gently apart so that they are spread out 

 

on the tape. Cover the thermistors with 

 

strong adhesive tape to provide a close 

 

thermal contact with the tank, see Fig. 2 

 

and photos. 

 

With both sensing assemblies securely 

 

in place, take the leads to earth at a con-
venient main "water" pipe and secure 

 

with a jubilee clip. Connect the ends of a 

 

twin wire to each assembly and channel 

 

the leads to the location of the switch and 

 

meter components. The latter should be 

 

adjacent to the hot-water controls. 

 

Choose a concealed place to keep the 

 

COMPONENTS 

 

Resistors 

 

R 1,2 4752 (2 off) 

 

aW carbon ±5% 

 

Thermistors 

 

RTH 1-4 thermistor 85k52 Page 371 

 

approx. at 25°C (4 off) 

 

See 

 

Miscellaneous 

 

2-way, centre-biased switch; 0-1 

 

milliammeter; six HP7 type bat-
teries series mounted in special 

 

holder (Verospeed); two terminal 

 

blocks, each with three channels; 

 

twin flex; single flex; two minia-
ture jubilee clips; self-adhesive 

 

tape, thin and heavy duty. 

 

Approx. cost 

 

Guidance only 

 

Thermistor and resistor in place on hot-water tank. Adhesive tape 

 

cover on. 
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batteries in a special holder; HP7 cells are 

 

quite adequate for this circuit which con-
sumes very little current. Complete the 

 

circuit by taking a lead from the nearest 

 

water pipe. 

 

CALIBRATION 

 

It is now time to make a trial on the 

 

response of the meter needle to the tem-
perature levels. Note the positions of the 

 

needle when the tank is hot and then cold. 

 

If, when hot, the needle goes off-scale, 

 

apply layers of tape between tank and 

 

thermistors until needle returns to the 

 

scale. 

 

The scale of the meter should be 

 

covered with a strip of thin card coloured 

 

in sections of blue, pink and red to repre-
sent the temperature ranges of the tank 

 

water. No difficulty should be experien-
ced in removing the perspex front of the 

 

meter for this purpose. A spot or two of 

 

adhesive will keep the coloured sections 

 

in place. 

 

All that is now required to read off the 

 

state of the hot-water supply is a quick 

 

flick up and down of the switch. ❑ 

 

LRTHA 

 

TAPE BETWEEN 

 

COMPONENTS AND 

 

HOT WATER TANK 

 

Fig. 2. Method of mounting thermistors in terminal blocks and interwiring to battery, meter 

 

and temperature switch S1. The battery holder contains six HP7 cells. 

 

COUNTER 

 

INTELLIGENCE 

 

Leap Year 

 

Most of the monthly periodicals start to 

 

prepare their copy up to three months 

 

before publication date, which explains why 

 

I am writing this in early March. 

 

What is the significance of this date, 

 

curious readers may ask? Well, for a start it 

 

is Leap Year, and I have no doubts that 

 

many of our readers, who are bound to be 

 

handsome, are busy resisting the advances 

 

of predatory females, who try to deflect 

 

them from their study of electronics. 

 

But I digress. The real interest to me was 

 

the fact that February had twenty-nine 

 

days. Having purchased one of those 

 

watches that do everything except bath the 

 

baby, I was about to put it to the test. At 

 

the touch of a button it tells you the date, 

 

and in addition it works out the Leap Years 

 

and puts in the extra day. 

 

So it came about, that at one minute to 

 

twelve on the twenty-eighth of February, I 

 

stood with my hand on the button ready to 

 

denounce the maker's claim. Two minutes 

 

past twelve and "Press "Good Grief it 

 

does, there it is in black and white, the 

 

twenty-ninth of February!!" Sceptical 

 

Young is wrong again. 

 

Mind you, I have got to wait to the year 

 

2000 to give it the ultimate test. As I am 
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sure you all know, any year divisible by four 

 

is a Leap Year, the exception being those 

 

that end in two zeros. 

 

Even if it had given the wrong answer, I 

 

have to admit these little time-pieces are 

 

astonishingly good, and cheap. 

 

I could suggest one improvement, and 

 

that is, that they make the presentation 

 

analogue instead of digital, because the 

 

human brain can take it in much more 

 

quickly. Perhaps one of our knowledgeable 

 

readers could tell me if it is possible, still 

 

using liquid crystal to form the large and 

 

small hands instead of numbers. (Yes it is 

 

and a number of watches of this type are 

 

no w available—Ed.) 

 

Holistic Medicine 

 

Holistic medicine has entered the realm 

 

of electronics in a very direct way. Two 

 

examples come to mind. The first is a 

 

development of the piezo crystal effect. It 

 

is well known that if these crystals are com-

pressed or expanded they produce a 

 

voltage. 

 

A few years ago, nautical Young decided 

 

to take a sailing course at Old Bosham, and 

 

staying in the same house was a heart 

 

specialist. One evening he was talking 

 

about electronic heart pacers, and ex-

plained that the main difficulty was replac-
ing the batteries. 

 

He told me he was working on the idea 

 

of a rechargeable battery using a piezo 

 

crystal to recharge it. The crystal was to be 

 

fixed in a position between two ribs so that 

 

the rib movement supplied the motive 

 

power to generate the current. 

 

Today, they have developed a flexible 

 

tape using minute crystals and the slightest 

 

movement of the tape produces a voltage. 

 

Strangely enough this tape has also been 

 

found to be efficacious in healing wounds. 

 

The second example is the use of 

 

magnetic tape which also speeds up wound 

 

healing. Certainly if you had too much of 

 

this tape on you, navigating a small boat or 

 

aircraft would be tricky as it would play 

 

havoc with the compass. 

 

I remember Richard Fairey, son of the 

 

aircraft manufacturer, telling me that he 

 

was torpedoed during the war and was 

 

lucky enough to be in a lifeboat equipped 

 

with an engine. Unfortunately they placed 

 

the magnetic compass too near the engine, 

 

and instead of reaching America, finished 

 

up in the arctic circle. 

 

Talking of magnetic cures, there are on 

 

the market magnetic bracelets, which many 

 

people swear by. They allegedly cure 

 

rheumatism, backache and other ailments 

 

and I cannot resist ending with a story of a 

 

lady suffering from rheumatism and whose 

 

dog was limping for the same reason. 

 

She purchased two magnetic bracelets, 

 

one for herself and one for the dog. A week 

 

later the dog was cured while she was no 

 

better. She confronted her doctor and told 

 

him of this strange turn of events re-
questing an explanation. "Ah, Madam," 

 

said the doctor, "The reason it works on the 

 

dog, is that he believes in it". 
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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 BH 15 1 JG. 

 

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 , VR 1 and IC3 fitted. 

 

M./.T.-Microcomputer Interfacing 

 

Techniques, 12-Part Series. 

 

Readers are advised to check with 

 

prices appearing in current issue before 

 

ordering. 

 

Please allow2l days for delivery. 
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PROJECT TITLE 

 

Order Code 

 

Cost 

 

Eprom Programmer, TRS-80 (June 83) 

 

8306-01 

 

£9.31 

 

Eprom Programmer, Genie (June 83) 

 

8306-02 

 

E9.31 

 

Eprom Programmer, TRS-80 & Genie (June 83) 

 

8306-03 

 

f 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 

 

E3.20 

 

Car Intruder Alarm (Aug 83) 

 

8308-02 

 

£5.15 

 

High Power Interface M.I.T. Part 2 (Aug 83) 

 

8308-03 

 

E5.08 

 

Pedestrian Crossing Simulation M.I.T. Part 2 (Aug 83) 

 

8308-04 

 

£3.56 

 

Electronic Die (Aug 83) 

 

8308-05' 

 

£4.56 

 

High Speed A-to-D Converter M.I.T. Part 3 (Sept 83) 

 

8309-01 

 

£4.53 

 

Signal Conditioning Amplifier M./.T. Part 3 (Sept 83) 

 

8309-02 

 

E4.48 

 

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 

 

f5.13 

 

Electronic Pendulum (Oct 83) 

 

8310-03 

 

£5.43 

 

TTL/Power Interface for Stepper Motor M.I.T. Part 5 (Nov 83) 

 

8311-01 

 

f5.46 

 

Stepper Motor Manual Controller M.I.T. Part 5 (Nov 83) 

 

8311-02 

 

f5.70 

 

Digital Gauss Meter (Nov 83) 

 

8311-03 

 

E4.45 

 

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 

 

f5.72 

 

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 

 

E7.24 

 

Touch Operated Die (Dot matrix) (Dec 83) 

 

8312-05/06 

 

E4.34 

 

Touch Operated Die (7-segment) (Dec 83) 

 

8312-05/07 

 

f4.34 

 

Continuity Tester (Dec 83) 

 

8312-08 

 

f3.41 

 

Central Heating Pump Delay (Jan 84) 

 

8401-01 

 

£3.33 

 

Biological Amplifier M.I.T. Part 7 (Jan 84) 

 

8401-02 

 

£6.27 

 

Temp. Measure. for ZX Comps (Jan 84) Analogue Thermometer Unit 

 

8401-03 

 

£2.35 

 

Analogue-to-Digital Unit 

 

8401-04 

 

f2.56 

 

Games Scoreboard (Jan 84) 

 

8401-06/07 

 

£9.60 

 

Eprom Programmer/ROM Card for ZX81 (Feb 84) 

 

1•8402-01 

 

£7.84 

 

Oric Port Board M.I.T. Part 8 (Feb 84) 

 

8402-02 

 

E9.56 

 

Negative Ion Generator (Feb 84) 

 

"8402-03 

 

f8.95 

 

Temp. Measure. & Control for ZX Comps (Feb 84) Relay Driver 

 

8402-04 

 

E3.52 

 

Latched Output Port M.I.T. Part 9 (Mar 84) 

 

8403-01 

 

£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 

 

£4.42 

 

Commodore 64 Extension Port Connector M.I.T. Part 9 (Mar 84) 

 

8403-04 

 

E4.71 

 

Digital Multimeter Add-On for BBC Micro (Mar 84) 

 

8403-05 

 

£4.63 

 

r

 Data Acquisition "Input" M.I.T. Part 10 (Apr 84) 

 

8404-02 

 

£5.20 

 

Data Acquisition "Output' M.I.T. Part 10 (Apr 84) 

 

8404-03 

 

£5.20 

 

Data Acquisition "PSU" M.I.T. Part 10 (Apr 84) 

 

8404-04 

 

£3.09 

 

Timer Module (Apr 84) 

 

8404-05 

 

f3.58 

 

A.F. Sweep Generator (Apr 84) 

 

8404-06 

 

£3.55 

 

Quasi Stereo Adaptor (Apr 84) 

 

8404-07 

 

f 3.56 

 

Simple Loop Burglar Alarm (May 84) 

 

8405-01 

 

£2.92 

 

Computer Controlled Buggy M.I.T. Part 11 (May 84) 

 

Interface/Motor Drive 

 

8405-02 

 

E4.75 

 

Collision Sensing 

 

8405-03 

 

£3.04 

 

Power Supply 

 

8405-04 

 

£4.53 

 

Infra Red Alarm System (June 84) 

 

8406-01 

 

£2.55 

 

Spectrum Bench PSU (June 84) 

 

8406-02 

 

£3.99 

 

Speech Synthesiser M.I.T. Part 12 (June 84) 

 

8406-03 

 

E4.85 

 

Train Wait (June 84) 

 

8406-04 

 

£3.42 
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BSR P256 TURNTABLE 

 

P256 turntable chassis • S shaped tone arm 

 

• Belt driven • Alurmnium platter • Precision 

 

calibrated counter balance • Anti skate(bias) 

 

devicel • Damped cueing lever • 240 volt AC 

 

operation (Hz) • Cut-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 

 

,ages of a manual arm are required 

 

Price 132.35 each. 172 50 P&P 

 

PIEZO ELECTRIC TWEETERS - MOTOROLA 

 

Join the Piezo revolution The low dynamic mass (no voice coil) of a Piezo 

 

tweeter produces an improved transient response with a lower distortion 

 

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

 

units can be added to existing speaker systems of up to 100 watts (more if 2 

 

put in series) FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH 

 

TWEETER. 

 

A 
POWER AMPLIFIER MODULE 

 

NEW OMP100 Mk.11 POWER AMPLIFIER 

 

MODULE Power Amplifier Module complete 

 

READY BUILT �/� 
with integral heat sink, 

fibre 

 

pc
 transformer 

 

power supply and glass fibre p c b assembly 

 

Incoporates drive circuit to power a compat 

 

ible LED Vu meter New improved specif, 

 

cation makes this amplifier ideal for P A 

 

Instrumental and Hi F, applications 

 

SPECIFICATION 

 

Output Power:— 110 wares R.M.S. 

 

Loads:— Open and short circuit proof 4/ 16 

 

ohms. 

 

Frequency Response: - 15Ha - 30KHz - 3dB 

 

T. H D.: — 0.01% 

 

S.N R. (Unweighted):— - 11 BdB i 3 5d 

 

Sensitivity for Max Output:— 500mV at 

 

10K. 

 

Size — 360 115 X 72mm Price —,31.99 

 

+ [2 50 P&P Vu Meter Price — [8.60 • 50P 

 

P&P  

 

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

 

a100 Watt 300mm 123mm X 60mm Price. [39.99 12 50 P&P 

 

200 Wett 300mm 150mm x 100mm Price: [62.99 i L3.50 P&P 

 

300 Watt 330mm 147mm X 102mm Price: E79 99 [4.60 P&P 

 

OMP100 Mk.11 

 

vu meter 

 

New model. 

 

Improved specification 

 

MOS-FET 

 

HIGH SPEC. 

 

MODULES 

 

HOBBY KITS. Proven designs including glass 

 

fibre printed circuit board and high quality 

 

components complete with instructions. 

 

FM MICROTRANSMITTER (BUG) 90 105MHz with very sensitive 

 

microphone Range 100 300 metres 57 x 46 X 14mm (9 volt) 

 

Price: 17.99 , 75p P&P 

 

3 WATT FM TRANSMITTER 3 WATT 85/115MHz vancap controlled. 

 

professional performance Range up to 3 miles 35 x 84 X 12mm 

 

(12 volt) Price: fl 2.49p - 75p P&P 

 

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/ 

 

RECEIVER 27MHZ Range up to 500 metres Double coded modulation 

 

Receiver output operates relay with 2amp/240 volt contacts Ideal for 

 

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

 

[18.49. Transmitter 80 ' 50 X 15mm (9/12 volt) Price: E10.29 

 

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

 

A& 

 

3 watt FM 

 

Tr.n mdl-r 

 

LARGE S.A.E. 

 

For details of 

 

disco mixers, 

 

speakers kit S. 

 

amp modules. 

 

buglar alarms, 

 

turntables, etc 

 

TYPE 'A'(KSN2036A)3' round with protective wire 

 

mesh, ideal for bookshelf and medium sized Hi fi 

 

speakers Price 14.29 each • 30p P&P 

 

TYPE '8' (KSN1005A) 31it" super horn For general 

 

purpose speakers, disco and P A systems etc Price 

 

14.99 each • 30p P&P 

 

TYPE 'C' IKSN6016A) 2" , 5" wide dispersion 

 

horn For quality Hi I, systems and quality discos etc 

 

Price [5.99 each • 30p P&P 

 

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

 

horn Upper frequency response retained extending 

 

down to mid range (2KHz) Suitable for high quality 

 

Hi-fi systems and quality discos Price 17.99 each 

 

+ 30p P&P 

 

TYPE 'E' (KSN1038A) 31-," horn tweeter with 

 

attractive silver finish trim Suitable for Hr is monitor 

 

systems etc Price [4.99 each • 30p P&P 

 

LOUDSPEAKERS POWER RANGE 

 

THREE QUALITY POWER LOUD 

 

SPEAKERS (15". 12" and 8' See 'Photo) 

 

Ideal for both Hi-Fi and Disco applications. 

 

All units have attractive cast aluminium 

 

(ground finish) fixing escutcheons Speeifi. 

 

cations and Prices. 

 

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

 

50 or magnet 2" aluminium voice coil Res 

 

Freq 20 Hz Freq Resp to 2 5KHz Sens 

 

97dB Price: [34.00 each - [3 00 P&P 

 

12" 100 watt R.M.S. Impedance 8 ohms 

 

50 or magnet 2" aluminium voice cod Res 

 

Freq 25Hz Freq Resp to 4 KHz Sens 95dB 

 

Price: [24.50 each • 13 00 P&P 

 

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

 

or magnet 1'l)" aluminium voice cod Res 

 

Freq 40Hz Freq Resp to 6 KHz Sens 92dB 

 

Black Cone Price. f9.50sach.Alsoavadable 

 

with black protective grille Price: [10.50 

 

each. P& P [ 1 50 

 

12" 85 watts R.M.S. McKENZIE C1285GP (LEAD GUITAR. KEYBOARD. DISCO) 2" 

 

alummmm voice coil, aluminium centre dome. 8 ohm imp. Res Freq 45Hz. Freq Resp to 

 

6 5kHz Sens 98d8 Price [24.99 • 13 carnage 

 

12" 86 watt R.M.S. McKENZIE C1285TC (PA_ DISCOI 2' aluminium voice coil Twin cone 

 

8 ohm imp Res Freq 45HZ Freq Resp to 14KHz Price [24.99 - 13 carnage 

 

16" 150 watt R. M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice cod Die cast 

 

chassis 8 ohm imp. Res Freq 40Hz Freq Resp to 4KHz Price E49 , 14 carriage Cabinets 

 

fixings in stock S A E 

 

* SAE for current lists. * Official orders welcome * All prices include VAT. * Sales Counter. * 

 

B. K. ELECTRONICS 

 

UNIT 5, COMET WAY. SOUTHEND ON-SEA 

 

ESSEX SS26TR TEL 0702527572 

 

VISA 

 

N,,VV,,the hand-held 

 

SONNZ 

 

For 967650 

 

+15% VAT and P&P £79.92 

 

unter 
Various 

 

co* accessories are also available. 

 

It's true. Our new, diminutive frequency counter, the *Max 

 

50 costs a mere £67.50. Which, when you consider its totally 

 

automatic performance, is quite outstanding. 

 

Well, what would you normally expect to pay for a guaran-

teed frequency range of 100Hz to 50MHz; 6-digit LED display; 

 

auto-ranging, polarity, slope trigger and input level; and built-

in overvoltage protection? 

 

And there's even more. The high reliability of LSI circuitry; 

 

sensitivity of 30MV trigger threshold; 3ppm accuracy; choice 

 

of battery or a.c. mains operation, and optional antenna. 

 

True value, and yours for the asking. 

 

Just call us on Saffron Walden (0799) 21682 right away. 

 

Your own *Max 50 could be hand-held tomorrow! 

 

Dealer enquiries also welcomed. *For a while, supplies will 

 

be labelled 'Mini-max' 

 

GLOBAL SPECIALTIES CORPORATION 

 

=--I =_; 

 

Goods despatched within 48 hours 

 

G.S.C. (UK) Ltd., Dept 4F5, 

 

Unit 1, Shire Hill Industrial Estate, 

 

Saffron Walden, Essex CB 11 3AQ. 

 

Telephone: Saffron Walden (0799) 21682 

 

Telex: 817477 
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ENTERTAINMENT 

 

Fool's Harvest 

 

Some magazines now have a ban on 

 

April Fool jokes. The situation has got com-
pletely out of hand. 

 

Probably the most famous joke was the 

 

"BBC TV Panorama" prank that was 

 

transmitted on Monday, 1st April, 1957. 

 

Cameraman Charles de Jaeger was work-
ing on a story in Switzerland, near Lugano. 

 

For a bit of fun the film crew bought 201b of 

 

spaghetti and stuck it onto some laurel 

 

bushes with Sellotape. Then they filmed 

 

local farmers gathering the spaghetti har-
vest. Richard Dimbleby read a script which 

 

explained how it was a bumper spaghetti 

 

crop this year. 

 

When the film transmission ended the 

 

studio cameras cut to Dimbleby alongside a 

 

large calendar. But the BBC's phone lines 

 

at Lime Grove were still jammed with puz-
zled callers. 

 

More recently there was the "Guardian" 

 

supplement about the imaginary Isle of San 

 

Serife. There have also been some neat 

 

technical hoaxes. 

 

A video magazine fooled some readers 

 

with the story of an experimental 3-D TV 

 

transmission. The station was to transmit 

 

two separate signals, one vertically 

 

polarised and one horizontally polarised, for 

 

pick-up by two separate aerials, one 

 

horizontal and one vertical. These pictures 

 

would then be displayed on the screen with 

 

crossed polarisation and viewed with 

 

crossed polarised spectacles. 

 

Actually it might work! Satellites use 

 

cross polarisation to transmit two different 

 

signals on the same channel. Over the years 

 

there have been any number of schemes 

 

patented for displaying crossed polarised 

 

images on a TV, like the crossed polarised 

 

images projected in a cinema for 3-D. 

 

There was even a scheme, and I am 

 

assured it was serious, to screen two dif-
ferent films in a cinema at the same time, 

 

one with vertical polarisation and the other 

 

with horizontal. The audience, listening on 

 

headphones, could choose which film they 

 

wanted to watch. 

 

Double Take 

 

The snag with April Fool jokes is that 

 

they annoy the reader who suddenly 

 

realises that he or she has been wasting 

 

time reading a leg pull. But the wrath of a 

 

reader is nothing compared to the wrath 

 

of an editor who unwittingly publishes 

 

something that turns out to be a hoax. 

 

I do hope, for the sake of Japanese com-
pany Pioneer, that a press release sent out 

 

in mid-March isn't an April Fool's joke. If it 

 

is a joke, then any editor who has published 

 

it in good faith will be hopping mad. 

 

"Hi fi speakers that hang on the wall and 

 

double as bulletin boards," says Pioneer 

 

promising that the Decor range of flat 

 

speakers will be on sale in April at 

 

0150.90. There's a nice photograph of a 

 

cork noticeboard which supposedly con-
tains a 14cm cone woofer and 6.6cm cone 

 

tweeter. 

 

Masaji Okubo, named as Pioneer's hi fi 

 

product manager, is quoted as saying that 
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"traditional values are changing and 

 

Pioneer are in the forefront of producing 

 

products that narrow the gap between 

 

home accessories and home entertain-
ment". But how can a cone be flat? 

 

There have been various flat speaker 

 

designs over the years, the most recent 

 

using a new type of plastics which be-
haves like a piezo crystal and flexes when 

 

fed with an electric signal. Electrostatic 

 

speakers are flat. In Germany an inventor 

 

recently secured financial backing from the 

 

Government to develop a patented flat 

 

speaker design. 

 

The technology of flat speakers is com-
plex. If Pioneer have really licked the 

 

problems, why no explanation of the 

 

technology used? 

 

The best April Fool story I ever heard 

 

dates back to the days of valve hi fi. In an 

 

April issue a technical magazine reported 

 

on a special new output valve that could be 

 

plugged into a mono amplifier and thereby 

 

convert to stereo operation. 

 

Inevitably some readers fell for it and 

 

couldn't wait to buy the magic valve. The 

 

winner was a smart salesman who cashed 

 

in on all the publicity and started selling 

 

"special" valves to convert a mono am-
plifier to stereo! 

 

Space Hopping 

 

What follows is NOT an April Fool's joke. 

 

It is a straight report of a bizarre hoax that 

 

took place thirty years ago. But the story 

 

keeps re-surfacing. It's been in Reader's 

 

Digest and recently turned up in an 

 

American popular newspaper as "TV's most 

 

incredible mystery" with all kinds of occult 

 

implications. 

 

In September 1953 British TV viewers 

 

saw the test card for an American TV sta-
tion KLEE-TV, broadcasting from Houston, 

 

Texas. Nothing odd in that, you may say. TV 

 

signals often skip across continents by 

 

reflection from the upper atmosphere. The 

 

odd thing was that KLEE-TV had ceased 

 

broadcasting three years earlier! 

 

Immediately the theorists got to work. 

 

The signal, they said, had gone out into 

 

space, bounced off a distant planet and 

 

to be 
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come back to earth three years later. The 

 

distant planet, of course, would have to be 

 

1 yl light years away. But that didn't deter 

 

the theorists. They also didn't bother to 

 

check that the furthest planet is only five 

 

light hours away and the nearest star is four 

 

light years off. 

 

The story keeps on coming round. Roger 

 

Bunney, writing in Television magazine in 

 

1978 took it up with sceptism and quoted 

 

the "Bermuda Triangle," by Charles Berlitz. 

 

"British viewers watching their TV pro-
grammes were surprised to see the pictures 

 

fading and being replaced by broadcasts 

 

from KLEE-TV ... the problem was investi-
gated by a firm called Atlantis Electronics 

 

of Lancaster, who are unable to find any 

 

solution". 

 

An acknowledged expert on long dis-
tance TV reception, Bunney reported that 

 

there was no trace of a firm called Atlantis. 

 

In any case, he said, the BBC, with all its 

 

technical resources, hardly needs to call in 

 

an outside organisation! 

 

I recently checked with the BBC and 

 

although there is no documentation, old 

 

hands remember the incident well. Viewers 

 

in Ayr saw the Houston test card. But the 

 

BBC's conclusion at the time was that it 

 

was someone in the Clyde area trans-
mitting on low power and using an original 

 

Houston test card. 

 

Probably when the KLEE station closed 

 

down all its test cards were either sold off 

 

or dumped in a dustbin. I know of at least 

 

one British TV enthusiast who has a private 

 

collection of old test cards and could, if he 

 

wanted, play a similar trick with a low 

 

power transmitter. 

 

Bunney also checked the sun spot cycle 

 

at the time of the incident, and found that it 

 

would not have supported strong reflec-
tions. When you bear the inverse square 

 

law in mind, signals travelling three light 

 

years through space (1 1 light years out and 

 

11 back) would be far too weak to over-ride 

 

a strong local station when they finally 

 

arrived in Scotland. 

 

Most important, and what the popular 

 

press consistently overlooks, the TV stan-
dard used in America in the 50s was quite 

 

different to that used in Britain. In America 

 

the standard is 525 lines, with 30 pictures 

 

a second and negative modulation. In the 

 

UK, at that time, we were using 405 lines, 

 

with 25 pictures a second and positive 

 

video. 

 

There is one loose end. I have checked 

 

both hard and paper back versions of 

 

Berlitz's book, "The Bermuda Triangle". I 

 

can't find any reference to the KLEE-TV 

 

incident! 
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EarLights 

 

Reminder 

 

This unit warns the driver when 

 

daylight falls below a certain level 

 

and also if the ignition is switched 

 

off before the lights at the end of a 

 

journey. 
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OWEN BISHOP IS THE ANATO-
MIST IN THIS MAJOR NEW 

 

SERIES. THERE ARE NOW TWO 

 

DOZEN OR MORE DIFFERENT 

 

PERSONAL COMPUTERS ON 

 

THE MARKET, OFFERING A 

 

SOMETIMES BEWILDERING 

 

VARIETY OF FEATURES. THE 

 

ANATOMY OF YOUR MICRO 

 

SHOWS WHAT THEY HAVE IN 

 

COMMON: CPU, ROM, RAM, I%0 

 

PORTS, AND EACH OF THESE 

 

SUB-SYSTEMS IS EXAMINED IN 

 

DETAIL. 

 

IN THE FIRST PART, OWEN 

 

CONSIDERS THE LANGUAGE 

 

THAT THE MICRO ACTUALLY UN-
DERSTANDS: TWO DIFFERENT 

 

VOLTAGE LEVELS. HE THEN 

 

LOOKS INTO THE HEART OF THE 

 

COMPUTER—THE MICROPRO-
CESSOR. 

 

YOUR Micro 

 

ULTRASONIC 

 

Alarm System 

 

Sets up an ultrasonic field 

 

reaching as far as ten feet from the 

 

transducer. Any movement within 

 

this field will trigger the alarm. 

 

Electronic 

 

Loik 

 

An electronic combination lock 

 

with a difference. Can be used to 

 

prevent unauthorised use of any 

 

mains operated appliance such as 

 

computers, videos and home-base 

 

CBs. 

 

EVERYDAY  

 

ELECTRONICS 

 

and computer PROJECTS 

 

JULY 1984 ISSUE ON SALE FRIDAY, JUNE 15 
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OSCILLiITORS 

 

Part One: THE SYMMETRIC MULTIVIBRA TOR 

 

By J. R. DAVIES 

 

A variety of different types of resistance capacitance feedback oscillators, all having wide 

 

use, are described in this short series. Some of the circuits are based on discrete 

 

semiconductors, others on familiar i.c.s. In addition to theory of operation, design pointers 

 

for particular needs and applications are given. Each part in the series also includes a 

 

detailed circuit for a practical project. 

 

IT is appropriate that we start this series 

 

by considering the symmetric or astable 

 

multivibrator, for this is an old and well 

 

established semiconductor RC oscillator. 

 

Despite the fact that more recent inte-
grated circuit oscillators offer an equiva-
lent or improved performance, many 

 

experimenters still use the symmetric 

 

multivibrator in their projects because of 

 

its simplicity, its reliability (provided 

 

certain basic rules are observed) and its 

 

economy of components. 

 

CIRCUIT OPERATION 

 

The basic multivibrator circuit is 

 

shown in Fig. I.I. When the supply is 

 

Fig. 1.1. The symmetric multi-
vibrator, with npn transistors. 

 

R3 

 

i 

 

+ 

 

V SUPPLY 

 

1 

 

IC2 

 

I 

 

+ 

 

VSUPPLY 

 

1 

 

Fig. 1.2(a). Assuming zero forward 

 

voltage drop in the base-emitter 

 

;unction of TR2, the voltage condi-
tions at the instant when TR1 turns 

 

on are as shown here. 

 

applied, both transistors in the multivibra-
tor are biased for linear operation, giving 

 

a very high level of mutual amplification 

 

between the two. Due to circuit im-
balance one of the transistors cuts off in-
itially whilst the other stays turned on, 

 

and the circuit then settles into regular 

 

oscillation with the transistors turning on 

 

and off alternately. 

 

At one instant in the multivibrator 

 

cycle TR2 will be on and TR 1 cut off, 

 

with C2 fully charged via R 1 and the 

 

base-emitter junction of TR2. Cl was 

 

charged during the previous half-cycle, 

 

and its left-hand side causes TR 1 base to 

 

be negative of the lower supply rail, keep-
ing this transistor cut off. At the same 

 

time, C 1 is now discharging through R2. 

 

After a period the left-hand side of C I 

 

takes TR 1 base about 0.6 volt positive of 

 

the lower supply rail, causing TR I to 

 

conduct and its collector voltage to fall. 

 

This fall in voltage is passed through C2 

 

to the base of TR2 and TR2 collector 

 

voltage rises, causing TR I base current to 

 

increase via R4 and C 1. The high mutual 

 

amplification inherent in the circuit 

 

results in a rapid changeover, ending with 

 

TR 1 turned fully on and TR2 cut off. 

 

Since C2 has been charged to the full 

 

supply voltage (less 0.6 volt dropped in 

 

the base-emitter junction of TR2) it 

 

initially takes TR2 base negative of the 

 

lower supply rail by that voltage, after 

 

which it discharges by way of R3. When 

 

C2 has discharged sufficiently to allow 

 

the base of TR2 to be about 0.6 volt 

 

positive of the lower supply rail, TR2 

 

commences to draw current and another 

 

rapid changeover takes place, ending with 

 

TR2 turned on and TRl turned off. So 

 

the cycles proceed. 

 

CYCLE TIME 

 

The length of time in each cycle when 

 

TR I is turned off is controlled by the 

 

values of C I and R2, and the length of 

 

time when TR2 is turned off is controlled 

 

by the values of C2 and R3. 

 

Let us assume for the moment that the 

 

forward voltage drop in the base-emitter 

 

junction of TR2 is not 0.6 volt but is 

 

zero, and also that there is zero voltage 

 

across TR I collector and emitter when 

 

this transistor is turned on. 

 

At the instant in the cycle when TRI is 

 

turned on, the left-hand side of C2 is 

 

effectively connected to the lower supply 

 

rail and its right-hand side is taken 

 

negative of the lower rail by the supply 

 

voltage, as shown in Fig. 1.2(a). C2 then 

 

discharges via R3 until, after a period of 

 

time, its right-hand side reaches the same 

 

voltage as the lower rail, as indicated in 

 

Fig. 1.2(b), and turns on TR2. 
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Fig. 1.2(b). Voltage conditions later, 

 

at the instant of turn-on in TR2. 
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Fig. 1.2(c). The same time period 

 

would elapse if C2 were charged to 

 

twice the supply voltage and then 

 

discharged to supply voltage by R3. 
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Now, thinking only in terms of dis-
charge time, we would get the same 

 

period of time if the left-hand side of C2 

 

were connected to any steady voltage 

 

point other than the lower supply rail 

 

whilst still being discharged by R3. This 

 

steady voltage point could be the positive 

 

rail itself. We then arrive at the situation 

 

illustrated in Fig. 1.2(c). 

 

Here, C2 is initially charged to twice 

 

the supply voltage, after which R3 is con-
nected across it. The voltage across C2 

 

will then drop to the supply voltage value 

 

in the same period of time as occurs 

 

` between the conditions of Fig. 1.2(a) and 

 

Fig. 1.2(b). 

 

R-C FACTOR 

 

The time in which the voltage across a 

 

charged capacitor falls to half the initial 

 

value when a resistor is connected across 

 

it is almost exactly 0.7 times the time 

 

constant of the capacitance and the 

 

resistance. Thus, in Fig. 1.1 the time in 

 

the multivibrator cycle when TR2 is cut 

 

off is equal to 0.7 times the time constant 

 

of C2 and R3. 

 

Similar reasoning tells us that the time 

 

when TR I is cut off is 0.7 times the 

 

constant of C 1 and R2. If C2 equals C 1 

 

and R3 equals R2 the total length of the 

 

multivibrator cycle is 1.4CR and the 

 

frequency is 

 

1  

 

1.4CR 

 

Convenient units are microfarads and 

 

megohms, with time in seconds and fre-
quency in hertz. 

 

Fig. 1.3(a). A multivibrator with a 

 

calculated frequency of 984Hz. 

 

So if C2 (=C1) is 1.5µF and R3 

 

(=112) is 100kfl. 0.7 times the time 

 

constant for these two components is 

 

0.7 x 1.5 x 0. 1, or 0.105 second. 

 

The length of the multivibrator cycle is 

 

then twice this, at 1.4 x 1.5 x 0.1 or 

 

0.21 second, and the frequency (press the 

 

reciprocal key on your calculator!) is 

 

4.76Hz to three significant figures. For 

 

higher frequencies try 0.01µF and 47kQ; 

 

0.7 times the time constant is 0.000329 

 

second, cycle length is 0.000658 second, 

 

and frequency is 1520Hz. 

 

EFFECT OF BASE-EMITTER 

 

VOLTAGE 

 

These results are based on our assump-
tion of zero forward voltage drop across 

 

the base-emitter junction of a silicon tran-
sistor. Actually, the forward base-emitter 

 

voltage drops in both TR 1 and TR2 are 

 

about 0.6 volt so that C2 is charged to 

 

slightly less than the voltage indicated in 

 

Fig. 1.2(a) and has to discharge to 

 

slightly more than is indicated by Fig. 1.2 

 

(b). 

 

The overall result is that our calculated 

 

times will be a little short of the actual 

 

times given in practice, and our calcu-
lated frequencies will be a little high. 

 

We also assumed zero volts between 

 

the collector and emitter of a turned on 

 

transistor, whereas in fact that voltage 

 

will be of the order of 0.1 volt, but we can 

 

ignore the error this small voltage in-
troduces. 

 

In practical work with multivibrators 

 

the calculated times and frequencies using 

 

the 0.7 and 1.4 multipliers are sufficiently 

 

Fig. 1.3(b)• The cycle length of this 

 

multivibrator lies, in practice, be-
tween some 60 and 100 seconds. 

 

close, for normal purposes, to the actual 

 

times and frequencies which will be given, 

 

and the calculated figures afford a good 

 

starting-off point if we want to build a 

 

multivibrator having a precise frequency 

 

of operation. 

 

We will in most instances be using 

 

relatively wide tolerance resistors and 

 

capacitors in any multivibrators we make 

 

up, and these components will allow a 

 

spread in the actual times and frequencies 

 

obtained which is much wider than any 

 

inaccuracy introduced by assuming zero 

 

forward base-emitter voltages. 

 

CALCULATED FREQUENCIES 

 

Fig. 1.3(a) shows a multivibrator with 

 

a calculated frequency of 984Hz, and 

 

Fig. 1.3(b) shows another with a 

 

calculated frequency of 0.0152Hz. The 

 

calculated length of the cycle with the 

 

Fig. 1.3(b) multivibrator is 65.8 seconds, 

 

and its operation can be monitored by 

 

connecting a testmeter switched to read 

 

volts across either of the 22kQ collector 

 

resistors. Due to the wide tolerances on 

 

value associated with electrolytic cap-
acitors, the actual cycle length can lie 

 

between some 60 and 100 seconds. 

 

You will find that, when the associated 

 

transistor turns on, the voltage across its 

 

collector load resistor rises quickly, and 

 

that the voltage, when the transistor turns 

 

off, falls slowly. This effect is due to 

 

cross-coupling capacitor charging, as is 

 

discussed later in this article under the 

 

heading "Output Waveform". 

 

If an analogue voltmeter (that is, a 

 

voltmeter with pointer and scale) is con-
nected across either of the IkQ collector 

 

Table 1.11: MULTIVIBRATOR FREQUENCIES 

 

+6V 

 

Fig. 1.4. With this multivibrator the 

 

transistors are turned off for different 

 

lengths of time during the cycle. 

 

0001µF 

 

00033µF 

 

001µF 

 

0033µF 

 

01µF 

 

033µF 

 

1µF 

 

33µF 

 

10kil 

 

71.4kHz 

 

21.6kHz 

 

7-14kHz 

 

2.16kHz 

 

714Hz 

 

216Hz 

 

71.4Hz 

 

21-6Hz 

 

27kQ 

 

26.5kHz 

 

8.02kHz 

 

2.65kHz 

 

802Hz 

 

265Hz 

 

80-2Hz 

 

26.5Hz 

 

8.02Hz 

 

68ki2 

 

10.5kHz 

 

3.18kHz 

 

1.05kHz 

 

318Hz 

 

105Hz 

 

31•BHz 

 

10-5Hz 

 

3.18Hz 

 

1 00k 

 

7.14kHz 

 

2.16kHz 

 

71411z 

 

216Hz 

 

71-4Hz 

 

21.6Hz 

 

7.14Hz 

 

2.1 6Hz 

 

270ki2 

 

2.65kHz 

 

802Hz 

 

265Hz 

 

80.2Hz 

 

26.5Hz 

 

8.02Hz 

 

265Hz 

 

0.802Hz 

 

680kQ 

 

1 •05kHz 

 

318Hz 

 

105Hz 

 

31 -BHz 

 

10-5Hz 

 

3.18Hz 

 

1 •05Hz 

 

0.318Hz 

 

1M0 

 

714Hz 

 

216Hz 

 

71.4Hz 

 

21-6Hz 

 

7-14Hz 

 

2-16Hz 

 

0.714Hz 

 

0216Hz 

 

2.71VIi2 

 

265Hz 

 

80.21-1z 

 

26.5Hz 

 

8-02Hz 

 

265Hz 

 

0.802Hz 

 

0.265Hz 

 

0.0802Hz 

 

Calculated frequencies with equal capacitors and base resistors. 
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Fig. 1 .5. The right hand 

 

section of the multi-
vibrator of Fig. 1.1. 

 

Fig. 1.6(a). Problems with base-emitter breakdown 

 

voltages can be removed by inserting small silicon 

 

signal diodes, as here. 

 

load resistors of Fig. 1.3(a) it will give a 

 

steady reading of about 3 volts. This is 

 

because it reads the average voltage, 

 

which on succeeding oscillator half-cycles 

 

alternates between zero (for most of the 

 

half-cycle) and 6 volts. 

 

Table 1.1 gives a guide to multivibrator 

 

frequencies by showing calculated fre-
quencies for different values of R and C 

 

when the two R's and C's are equal. The 

 

Table covers some six decades of fre-
quency. 

 

UNBALANCED OPERATION 

 

If it is required that one transistor in 

 

the multivibrator is turned off for a dif-
ferent period of time than the other tran-
sistor, the values of the base resistors and 

 

cross-coupling capacitors are calculated 

 

accordingly. Frequency is given by 

 

adding 0.7 times the time constant of one 

 

resistor and capacitor pair to 0.7 times 

 

the time constant of the other pair, and 

 

inverting the result. 

 

Fig. 1.7. The leading edge of the 

 

positive-going pulse at the collector 

 

of either transistor is rounded due to 

 

the charging of the cross-coupling 

 

capacitor which connects to it. 

 

402 

 

In Fig. 1.4 the left-hand transistor is 

 

turned off during the cycle for 0.0109 

 

second (0.7 x 0.047 x 0.33) and the 

 

right-hand transistor is turned off for 

 

0.00105 second (0.7 x 0.01 x 0.15). 

 

The total cycle length is 0.01195 second 

 

and calculated frequency is 83.7Hz. 

 

DESIGN AIMS 

 

A transistor multivibrator may refuse 

 

to start or may give erratic results if a few 

 

simple rules are not observed. These re-
quirements can be explained with the aid 

 

of Fig. 1.5, which shows the right-hand 

 

part of the multivibrator of Fig. 1.1. 

 

For reliable oscillation, the base 

 

resistor, R3, should have a value which 

 

allows TR2 to turn fully on as the other 

 

transistor turns off. When TR2 is fully 

 

on, very nearly the same voltage is drop-
ped across both R3 and R4, so that the 

 

current in these resistors is inversely 

 

proportional to their values. 

 

Fig. 1.8. Adding a third transistor, 

 

TR3, allows pulses with sharp 

 

leading edges to be produced. 

 

Because of the current gain provided 

 

by TR3, R5 can if desired have a 

 

much lower value than R4. 

 

Fig 1.6(b). An alternative approach is 

 

to insert the diodes in the transistor 

 

emitter circuits. 

 

If TR2 has a current gain, hf, , of 100, 

 

and R4 is equal to IkQ, it would be 

 

preferable not to give R3 a value greater 

 

than 100M. The multivibrator would still 

 

quite possibly oscillate with values in R3 

 

greater than 100kQ, but these would not 

 

allow full turn-on in the transistor during 

 

the cycle and the frequency and perfor-
mance could be erratic. In extreme cases 

 

the multivibrator might not start after 

 

switch-on of the supply. 

 

Conversely, R3 should not be given 

 

too low a value, as TR2 might then be 

 

forced to remain turned on all the time 

 

and the multivibrator would not oscillate. 

 

In practice this normally happens if R3 is 

 

given a ridiculously low value, say much 

 

lower than R4. 

 

The same remarks apply, of course, to 

 

R 1 and R2 in Fig. 1.1. R2 should not be 

 

given a value which is greater than R I 

 

multiplied by the current gain of TR I, nor 

 

should R2 be given an exceptionally low 

 

value. 

 

Fig. 1.9. PNP transistors may be em-

ployed in the multivibrator. The sup-
ply polarity is reversed, as also is the 

 

polarity of any electrolytic capacitor 

 

used for cross-coupling. 
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Fig. 1.10. An audible warning device employing two multivibrators. The low frequency multivibrator in which 

 

TR1 and TR2 appear continually modulates the frequency of the second multivibrator incorporating TR3 and 

 

TR4. 

 

BASE-EMITTER BREAKDOWN 

 

Another point to be taken into account 

 

is the reverse base-emitter breakdown 

 

voltage of the transistors to be employed 

 

in the multivibrator. 

 

If the base of an npn transistor is taken 

 

more and more negative of its emitter, a 

 

voltage will be reached at which the base-
emitter junction breaks down. This 

 

breakdown does not cause any damage to 

 

the transistor (provided there is not a flow 

 

of excessive current) and the base-emitter 

 

junction simply acts like a Zener diode. 

 

If, in Fig. 1.5, the supply voltage were 

 

9 volts and the reverse base-emitter 

 

breakdown voltage of TR2 were 7 volts, 

 

the right-hand side of C2 could not go 

 

negative of the lower supply rail by more 

 

than 7 volts when it causes TR2 to cut 

 

off. Normally, there will not be any 

 

damage to TR2, and the main result will 

 

be that the discharge time for C2 and 

 

R3 in the multivibrator cycle becomes 

 

shorter than it should properly be. 

 

This problem can be overcome by in-

serting diodes in series with the transistor 

 

bases, as in Fig. 1.6(a), or in series with 

 

the transistor emitters, as in Fig. 1.6(b). 

 

A much easier method of avoiding the 

 

base-emitter breakdown effect is simply 

 

to run the multivibrator at a supply 

 

voltage of 6 volts or less. Most silicon 

 

transistor specifications show maximum 

 

reverse base-emitter voltage ratings in the 

 

range of 4 to 6 volts, and in practice the 

 

actual breakdown voltages are nearly 

 

always comfortably in excess of 6 volts. 

 

OUTPUT WAVEFORM 

 

An output may be obtained from the 

 

collector of either transistor in the 

 

multivibrator. The leading edge of each 

 

positive-going pulse in the multivibrator 

 

cycle is rounded, as shown in Fig. 1.7, 

 

due to the charging of the appropriate 

 

cross-coupling capacitor. 

 

Looking at Fig. 1.7, we can consider 

 

the instant in the multivibrator cycle 

 

when TR2 turns off and its collector is 

 

taken positive by R4. The positive excur-
sion of the collector is slowed down at 

 

first because C 1 is being charged via R4. 

 

An output with sharp leading edges 

 

may be obtained by inserting a third tran-
sistor in the emitter circuit of TR2, as il-
lustrated in Fig. 1.8. The third transistor 

 

turns on and off in sympathy with TR2, 

 

and produces the waveform shown. The 

 

additional transistor is useful, also, if it is 

 

desired to have the multivibrator drive a 

 

low impedance load, such as a speaker. 

 

UNBALANCE 

 

Since there are now two base-emitter 

 

junctions in series, those of TR2 and 

 

TR3, with each junction having a forward 

 

voltage drop of about 0.6 volt, the actual 

 

length of the period in the multivibrator 

 

cycle when TR2 is cut off is a little longer 

 

again than the calculated value employing 

 

the 0.7 multiplier. 

 

If a 50:50 square-wave is required 

 

from the circuit it can be balanced by in-

serting a silicon diode (or the base-emitter 

 

junction of a fourth transistor) in the 

 

emitter circuit of TR I in the manner 

 

which was shown in Fig. 1.6(b). The fact 

 

that there are now two base-emitter junc-
tions in series at the right-hand side of the 

 

multivibrator, and a base-emitter junction 

 

and a diode at the left-hand side, means 

 

that supply voltages of up to 12 volts can 

 

be used without introducing base-emitter 

 

breakdown problems. 

 

We have employed npn transistors in 

 

the circuits illustrated. Of course pnp 

 

transistors can also be used, whereupon 

 

the supply polarity has to be reversed, as 

 

also the polarity of any electrolytic 

 

capacitors employed for cross-coupling. 

 

See Fig. 1.9. Transistor types are not 

 

critical, and for most applications vir-

tually any small npn or pnp transistors 

 

can be used in the multivibrator. 

 

WARNING DEVICE 

 

We shall end the first part of this series 

 

with a fairly simple project in which two 

 

multivibrators are employed in an audible 

 

warning device. The circuit appears in 

 

Fig. 1.10. 

 

TR I and TR2 form a multivibrator 

 

having a frequency of around IOHz. TR3 

 

and TR4 form a second multivibrator 

 

with TR4 driving a speaker via TR5. 

 

If the upper ends of R8 and R9 were 

 

returned to the positive supply rail, the 

 

frequency of oscillation would be around 

 

2.6kHz. They are instead connected to 

 

the junction of R5 and R6, with the result 

 

that the frequency is lowered when TR2 

 

in the IOHz multivibrator is turned off 

 

because of the extra resistance introduced 

 

by R6. 

 

The frequency is lowered still further 

 

when TR2 is turned on and the voltage 

 

applied to R8 and R9 is reduced, since 

 

the discharge currents available through 

 

R8 and R9 for C3 and C4 are then lower, 

 

and the discharge time periods in the 

 

cycle increase. 

 

C5 provides a low bypass impedance 

 

across the supply rails and is needed to 

 

prevent unwanted couplings between the 

 

two multivibrators if the 6-volt supply has 

 

a relatively high internal impedance. It 

 

will be found that the circuit runs for a 

 

few cycles of the IOHz multivibrator 

 

when the 6-volt supply is removed and 

 

C5 discharges. 

 

LOUDSPEAKER 

 

The speaker can have any impedance 

 

between 1552 and 8052, and the collector 

 

load for TR5 should total approximately 

 

10052. With a 1552 speaker, RI I can be 

 

8252, and with an 8052 speaker it can be 

 

2252. In general, the audible output power 

 

increases as speaker impedance increases 

 

and the value of R 1 1 reduces. The 

 

current consumption from the 6-volt sup-
ply is approximately 20mA. 

 

The circuit produces an attention-

catching "chirrupy" tone as the second 

 

multivibrator is switched between its two 

 

frequencies by the first. If TR2 is turned 

 

off by short-circuiting its base to the 

 

negative rail, the audio oscillator 

 

produces its high tone. If TR 1 is turned 

 

off by temporarily connecting its base to 

 

the negative rail, and thereby turning 

 

TR2 on, the audio multivibrator produces 

 

its low tone. 

 

Part Two of this series will discuss the 

 

555 and ICM7555 i.c.s and their use in 

 

oscillator applications. 
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CHANNEL SEIECTION 

 

SWITCH 

 

FOR  MUSICAL INSTRUMENT AMPIIFIERS 

 

IN RECENT years a large number of 

 

musical instrument amplifiers with two 

 

input channels have been fitted with a 

 

facility which allows the performer, via a 

 

footswitch, to electronically switch bet-
ween the two channels. This eliminates 

 

the need to alter controls on the amplifier 

 

or unplug leads, something which can be 

 

difficult on a dimly lit stage. 

 

The facility to instantly switch between 

 

two channels on an amplifier is very 

 

useful for guitarists, since one channel 

 

can be set to overload, giving distortion, 

 

whilst the other can be set to give a clean 

 

sound, these then being available for 

 

selection during a performance. However, 

 

there are many musicians with two-input 

 

or two channel amplifiers which do not 

 

have any switching facility, and it was 

 

primarily to fulfill this need that the 

 

Channel Selection Switch was designed. 

 

SWITCHING NOISE 

 

A simple s.p.d.t. footswitch could be 

 

used to perform the above function, 

 

however, this method suffers from 

 

switching noise. This is caused by the 

 

mechanical bounce of the switch contacts 

 

as they change over, and is particularly 

 

noticeable in audio applications. Many of 

 

the cheaper effects pedals available on the 

 

market use this method of direct 

 

switching, producing a "pop" when 

 

operated, which becomes more obvious if 

 

echo or reverberation effects are being 

 

used. 

 

The Channel Switch overcomes this by 

 

employing electronic switching, and in 

 

addition to its use with amplifiers, the unit 

 

can be used with effects pedals to switch 

 

them in and out silently. Also, each chan-
nel has an I.e.d. to show when it has been 

 

selected. Different colour I.e.d.s are used 

 

to distinguish between channels, a useful 

 

feature when performing. 

 

CIRCUIT DESCRIPTION 

 

The circuit diagram is shown in Fig. 1. 

 

As can be seen, the circuit is very 

 

straightforward, being based around one 

 

i.c., the CMos 4016 quad bilateral switch. 

 

Dealing with the controlling circuitry 

 

first, the d.p.d.t. footswitch, S 1, is connec-
ted so that one of its poles is connected to 

 

the positive rail (logic high), the other pole 

 

being connected to OV (logic low), this 

 

reversing when the switch is activated. 

 

The two filter circuits R6, C6, and R7, 

 

C5, remove the noise from the switch so 

 

that there is a smooth transition between 

 

low and high levels at pins 6 and 12 on 

 

IC 1. The ctrtos switches IC lc and ICId 

 

are connected as an electronic s.p.d.t. 

 

switch, pins 9 and 10 being commoned 

 

together and connected to the positive 

 

rail. 

 

The switches in the 4016 are operated 

 

when the control terminals are taken 

 

high. Therefore, the footswitch selects 

 

either [Clc or ICId to be on, thus illu-
minating D 1 or D2, and giving a visual 

 

indication of which channel has been 

 

selected. 

 

AUDIO SWITCHING 

 

Considering the audio switching cir-
cuitry, IC 1 a and IC 1 b are connected in 

 

the same configuration as IC Ic and 

 

ICId, and also the control terminals of 

 

IC l a and IC ] b are connected to ICI c 

 

and IC I  respectively. The common con-
nection of the unit is thus switched bet-
ween channel 1 and channel 2. 

 

It should be noted that the 4016 

 

switches pass signals in both directions 

 

and hence SKI, SK2 and SK4 on the 

 

Channel Switch can be used as inputs or 

 

outputs. The potential divider R4, RS 

 

biases the ctvtos switch inputs to half sup-
ply potential via Rl, R2 and R3, thus 

 

allowing the maximum input voltage 

 

swing possible. 

 

The unit is powered by an internal 9V 

 

PP3 battery, but provision is made for an 

 

external power supply to be used if 

 

desired, as is customary with commercial 

 

effects units. The unit is switched on by 

 

the insertion of a standard mono jack 

 

plug into stereo jack SK4, and the inser-
tion of a 3•5mm jack plug into SK3 dis-
connects the battery and allows external 

 

power to be used. 

 

Since the main active component in the 

 

circuit is IC 1, which can operate on a 

 

supply voltage of 3V to 18V d.c., the unit 

 

can be powered from a wide variety of ex-
ternal supplies, although the brightness of 

 

the I.e.d.s will be affected. 

 

CIRCUIT BOARD 

 

The components in the prototype were 

 

mounted on a piece of 0• 1 i matrix strip-
board, 11 strips X 24 holes, as shown in 

 

Fig. 2. If the recommended case is used, 

 

this size of circuit board will be found to 

 

fit into the guide slots in it, no fixing being 

 

necessary. The cut-out in the board is to 

 

allow the battery leads to pass through, 

 

and the piece can be removed using a 

 

junior hacksaw. 

 

After making the breaks in the copper 

 

strips, the socket for IC 1 should be 

 

mounted, as this will aid the positioning 

 

of the other components. It should be 

 

noted that all strips are broken in 

 

columns 1 and 24. This is to prevent the 

 

metal case from shorting all the strips 

 

together at the ends. The prototype used 
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Fig. 1. Circuit diagram of the Channel Selection Switch. Note the insertion of a mono plug into stereo socket SK4, switches the unit on. 

 

Veropins for all external connections to 

 

the circuit board, and these should be 

 

mounted next, if used. 

 

The remaining components and wire 

 

links should now be fitted, IC 1 not being 

 

inserted at this stage. Check that C3 has 

 

been connected the correct way round, 

 

there is usually a + marked on the body, 

 

identifying the positive lead. 

 

CASE 

 

The case shoved not be prepared. The 

 

prototype used an aluminium diecast box, 

 

sized 120 x 65 x 40mm. This has inter-
nal vertical guide slots which were used to 

 

hold the circuit board in place. This box 

 

provides good screening for the circuit 

 

and is also very robust, an important re-
quirement for a foot-operated unit. 

 

The stripboard is fitted into the case as 

 

shown in Fig. 2. A piece of cardboard 

 

should be placed between the board and 

 

battery as shown, to insulate the under-
side from the battery casing. Note that if 

 

the footswitch is mounted too close to 

 

the end of the case, the circuit board and 

 

battery may not fit. 

 

The case should have two holes for the 

 

I.e.d.s and one for the footswitch drilled in 

 

the top, three holes for the 0.25in jack 

 

sockets and one for the 3.5mm jack 

 

socket drilled in the sides, the general 

 

layout for these holes being obtained 

 

from Fig. 2. Burrs should be removed 

 

from the insides of the holes, and the 

 

sockets and switch fitted. The Le.d. 

 

holders should not be fitted at this stage. 

 

The circuit board should now be wired 

 

View inside the case of the finished unit showing wiring details. 

 

COMPONENTS 

 

Resistors 

 

131-7  100kS1 (7 off) 

 

R8,9 2 2kQ (2 off) 

 

All aW carbon ±10% 

 

Capacitors 

 

C 1, 2,4 0.1µF polyester C280 

 

(3 off) 

 

C3 10µF 25V tantalum 

 

bead 

 

C5,6 022µF polyester C280 

 

(2 off) 

 

C7 100µF 25V elect. 

 

Semiconductors 

 

IC 1 40166 cmos quad 

 

bilateral switch 

 

D1 TIL209 3mm red I.e.d. 

 

D2 TIL21 1 3mm green 

 

I.e.d. 

 

Miscellaneous 

 

SK 1,2 0.25in mono jack 

 

socket(2 off) 

 

SK3 3 5mm jack socket 

 

with break contact 

 

SK4 0.25in stereo jack 

 

socket 

 

131  9V PP3 battery 

 

SW 1 d.p.d.t. footswitch 

 

Stripboard 0.1 in matrix, size 11 

 

strips x 24 holes; aluminium 

 

diecast box size 120 x 65 x 

 

40mm; 14-pin d.i.l. socket; PP3 

 

battery clip; I.e.d. clips to suit D1 

 

and D2; lightweight single-core 

 

screened cable; 7 0 2mm strand-

ed wire; short length of sleeving. 

 

Approx. cost 

 

Guidance only 

 

E7 
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up to the external components in accor-
dance with Fig. 2, the connections to S 1, 

 

D1, D2 and SK3 being made with in-
sulated, stranded wire. It is advisable to 

 

make all flying leads long enough to allow 

 

the board to be removed from the case. 

 

Place sleeving over the connections to D l 

 

and D2 as a precaution against accidental 

 

short circuits. On the Le.d.s, the flat on 

 

the package denotes the cathode (k) 

 

which is connected to OV. Care should be 

 

taken when soldering to the Le.d.s, as 

 

these can be overheated and the leads 

 

break off easily. 

 

The use of wire of various colours, 

 

such as can be obtained from a short 

 

length of multicore cable, will lead to less 

 

mistakes and greatly simplify fault 

 

finding. Connections to SKI, SK2 and 

 

SK4 are made using single-core screened 

 

cable. It may also be advisable to use 

 

sleeving on the leads of C7, and care 

 

should be taken to ensure correct orienta-
tion of this component. 

 

On the prototype the case was connec-
ted to OV via the metal body of SK3, 

 

however, if a different type of socket is 

 

used for this it may be necessary to make 

 

a separate chassis connection. 

 

TESTING 

 

When all wiring has been completed, 

 

IC 1 can be inserted, taking care to avoid 

 

touching the pins, and to insert the i.c. the 

 

right way round. The battery can now be 

 

connected and the unit checked. A 0.25in 

 

mono jack plug should be inserted into 

 

SK4, and this should cause one of the 

 

Le.d.s to light. If the footswitch is now 

 

operated, the other Le.d. should light. If 

 

neither, or both, Le.d.s light (together), 

 

disconnect the battery and recheck the 

 

wiring. 

 

Once the unit is functioning correctly, 

 

with the battery disconnected all the cir-
cuitry can, with care, be removed in one 

 

piece to facilitate painting of the case. The 

 

prototype was given two coats of grey 

 

spray-on primer, and then three coats of 

 

green spray paint, each coat being 

 

allowed to dry before applying the next. 

 

Once the final coat was dry, the front of 

 

the case was lettered with Letraset. This 

 

done, the case was given two coats of 

 

clear polyurethane varnish to give protec-
tion to the lettering. Finally, four self-
adhesive plastic feet were fixed to the lid 

 

so as to give the unit a grip on the floor. 

 

All of this done, the Le.d. holders may 

 

now be fitted into their holes, and the 

 

circuitry returned to the case, the I.e.d.s 

 

being pushed into their respective holders. 

 

IN USE 

 

As was explained earlier, the primary 

 

use of the Channel Selection Switch is in 

 

switching between two inputs on a twin 

 

channel amplifier. This connection is 

 

shown in Fig. 3a. The two amplifier in-
puts may have separate tone and volume 

 

controls, or may be simply "normal" and 

 

"bright" inputs. If the constructor is for-
tunate enough to own two amplifiers, 

 

then the unit could even be used to switch 

 

between these. 
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CIRCUIT BOARD POSITION 

 

TEXT. POWER] 

 

s1 

 

S1 

 

Dta 

 

D2a 

 

WIRES TO STRIPBOARD HOLE 

 

REFERENCES SHOWN THUS 9 

 

Fig. 2. Circuit board layout and case assembly diagram for the Channel Selection 

 

Switch. Interwiring details are also given and note that the OV connection to the 

 

board is made via the earth screens of the screened cables from SK1, SK2 and SK4. 

 

The position of the board is shown dotted and a piece of cardboard must be placed 

 

between the board and the battery, B 1 . 
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The input to the Channel Switch can 

 

be from an organ, guitar, synthesiser, and 

 

so on, since most signal levels can be ac-
commodated. Cross-talk from one chan-
nel to the other is negligible; however, if a 

 

very large signal of several volts peak-to-
peak is present, some breakthrough to the 

 

other channel may occur and in this case 

 

the offending signal should be attenuated. 

 

Also previously mentioned was the 

 

fact that the Channel Selection Switch 

 

can be used to switch an effects pedal in 

 

and out of circuit silently. This applica-
tion is shown in Fig. 3b. It is particularly 

 

useful to be able to switch an effects pedal 

 

silently when recording. The unit can also 

 

be used to select one of two effects pedals. 

 

It is impossible to do this with the normal 

 

series connection of effects pedal units. 

 

since one must be switched off and the 

 

other switched on, requiripg two foot ac-
tions. The set-up for this is illustrated in 

 

Fig. 3c. 
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See text 
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0  

 

(c) 

 

CH.1 

 

COM 

 

CH .2 

 

J 

 

EFFECT 1 

 

EFFECT 2 

 

CHI 

 

COM 

 

CH.2 

 

Fig. 3. Applications of the Channel 

 

Selection switch showing; (a) 

 

switching between two inputs on an 

 

amplifier; (b) switching an effects 

 

pedal in and out silently; and (c) 

 

switching between two effects with 

 

one foot action. 

 

In both Figs. 3b and 3c the effects 

 

units should be left on all the time. A 

 

problem may be encountered here, as 

 

some effects pedals owing to their design, 

 

alter the signal at the input as well as at 

 

the output. For example, some distortion 

 

pedals distort the signal at the input to an 

 

extent. 

 

The result of this in the configuration 

 

shown in Fig. 3b could be that the un-
treated signal is altered by the effect. This 

 

is only apparent with a low-level signal 

 

from a high impedance source such as a 

 

guitar or microphone, and with many ef-
fects units may not be noticeable at all. 

 

The remedy is to place a pre-amplifier as 

 

shown dotted in Figs. 3b and 3c. This 

 

could be a simple home-made unit or one 

 

of the many pre-amp/line driver pedals 

 

that are commercially available. 

 

It should be noted that Figs. 3b and 3c 

 

require a two-way lead for connection to 

 

the instrument. 

 

If the unit is to be used with a bass 

 

guitar then the values of C I, C2 and C4 

 

will need to be increased, some ex-
perimentation being required to Find the 

 

most suitable values. If it is desired to 

 

prolong the life of the battery then the 

 

power consumption can be cut by 

 

omitting DI and D2; however, battery 

 

drain is low since IC I is CMOs, and only 

 

one l.e.d. is on at a time. If external power 

 

is to be used, SK3 may have to be altered 

 

to suit the power supply. ❑ 

 

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 pub-
lished 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. 

 

PELICAN TRAFFIC LIGHT 

 

WITH FLASHING AMBER 

 

T
Ins circuit will emulate the operation of a 

 

pelican crossing using three I.e.d.s. The 

 

sequence of lights is; red, flashing amber, 

 

green, then amber and back to red. 

 

The I.e.d.s are controlled by the first four 

 

outputs of the Decade Counter (IC 1), with the 

 

fifth output acting as the reset. The counter 

 

derives its clock pulses from an oscillator con-

structed using two NOR gates. This forms half 

 

of IC2, the other half being used as an 

 

oscillator to flash the amber l.e.d., via TR I 

 

and TR2. 

 

Mark Ellis, 

 

Wembley, 

 

Middlesex. 
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RADI0 

 

WORLD 

 

Ca Mars 

 

In the March Radio World it was noted 

 

that Rugby Radio (GBR), which operates on 

 

the very low frequency of 16kHz (18,750 

 

metres), has world-wide coverage. When 

 

this transmitter, with its enormous aerial, 

 

was built in the mid-1920s it was the 

 

world's most powerful radio station—and 

 

therein rests a curious tale of misplaced 

 

enthusiasm. With its very low frequency, 

 

the ionosphere forms a virtually im-

penetrable barrier both by day and night. 

 

But in the 1920s much less was known 

 

about the ionospheric layers, and the Post 

 

Office became involved in a series of at-
tempts by believers in a Martian civilisation 

 

to send telegrams via GBR to their extra-
terrestrial friends. 

 

In particular, a Dr. Mansfield Robinson, 

 

who claimed to be already in telepathic 

 

communication with Martians, persuaded 

 

the Central Telegraph Office to accept 

 

messages addressed to Mars. He also tried 

 

less successfully to persuade the Post 

 

Office to change the frequency of GBR to 

 

10kHz (30,000 metres), which he believed 

 

would be more successful! The text of one 

 

message, in what Dr. Robinson said was 

 

Martian language, read cryptically: OPESTI 

 

NIPITIA SECOMBA, but another included 

 

LOV TO MARS X ERTH. He insisted on this 

 

spelling. 

 

Correct Tariff 

 

The Post Office officials were much con-
cerned to charge Dr. Robinson the correct 

 

tariff and to make sure that actual delivery 

 

of the message was not guaranteed. They 

 

decided that 1 s 6d (7.5p) per word was ap-
propriate and suggested dual transmission 

 

(15p per word). For the three mysterious 

 

groups Dr. Robinson duly sent a cheque for 

 

nine shillings (45p). GBR was instructed to 

 

call M M M DE GBR before sending the 

 

telegram. 

 

A CTO official was anxious that the Post 

 

Office should not turn away a potential 

 

source of revenue and memo"ed: "Dr. 

 

Robinson is singularly serious in this 

 

business and we may expect other 

 

messages from him. I do not think we could 

 

have any conscience-pricking as regards 

 

taking his money for he is perfectly sane 

 

and seems to have devoted his life to the 

 

study of possible intercommunication with 

 

the planet. In fact, he said that a colleague 

 

of his had obtained as long as four years 

 

ago definite signals from Mars, but was a 

 

'weak-kneed scientist' who refused to allow 

 

the information to be published." 

 

In 1926-29 the "secret' messages to 

 

Mars blew-up into a major sensation with 

 

columns of comment in the popular press. 

 

Newspapers sought unsuccessfully to have 

 

reporters at the St. Albans receiving station, 
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where a listening watch was carried out for 

 

possible replies from Mars. A Grace Walker 

 

at Rhyl joined in by sending a telegram to 

 

Mars, c/o Postmaster General "Love to 

 

Mars Scientists discussed at length the 

 

views of Dr. Robinson. Cartoonists had a 

 

field day from his description that Martians 

 

men were 7ft bin high, the women Eft high, 

 

and they ate three electrified apples a 

 

day—their young hatched out of eggs. 

 

Today, I suspect it would cost you more 

 

than 45p to send a British Telecom 

 

message to Mars, delivery guaranteed or 

 

not. Meanwhile, the full story of GBR's 

 

deep space communications is preserved in 

 

the Post Office archives. 

 

More Use VHF/FM 

 

For many years the broadcasters in the 

 

UK have been urging us to listen to radio on 

 

VHF/FM rather than medium/long wave 

 

a.m. Better quality with extended frequency 

 

and dynamic ranges, less electrical and co-
channel interference, and the added attrac-
tion of stereo. Yet the occasional surveys 

 

have shown repeatedly that most people, 

 

for most of the time, listen on a.m., 

 

although with considerable regional varia-
tions. One reason is the much greater use 

 

of a.m. car radios, another the lower cost 

 

a.m. portables. Others include: ease of tun-

Detecting Lies 

 

The decision to introduce the use of the 

 

polygraph or lie-detector into UK security and 

 

Intelligence establishments goes to show how 

 

the authorities can be misled by pseudo-
science. A devastatingly critical article in the 

 

highly-respected scientific journal Nature by 

 

David Lykken of the University of Minnesota 

 

puts it thus: "The ever-expanding dependency 

 

on this pseudo-scientific technique, in the face 

 

of both reason and evidence, implies an alarm-

ing degree of irrationality among decision-
makers in private industry, in the criminal 

 

justice system and even at the highest levels of 

 

government". 

 

He points out that the type of polygraph 

 

test used for screening job applicants for high-
security posts assumes that physiological 

 

reaction to accusatory questions is evidence of 

 

deception. He adds: "There is no credible 

 

scientific evidence concerning the validity of 

 

such screening tests. Since highly socialised 

 

persons (religious, conscientious persons) tend 

 

to fail polygraph tests even when truthful, 

 

whereas poorly socialised persons—or 

 

sophisticated ones such as the KGB agents 

 

trained at their anti-polygraph school in 

 

Poland—tend to pass such tests even though 

 

lying, it is possible that the use of polygraph 

 

ing, dislike of fiddly telescopic aerials and 

 

batteries being more quickly exhausted. But 

 

there is another, less often mentioned, 

 

reason: listeners dislike change and prefer 

 

to stick with what they know. It is young 

 

people who tend to make most use of new 

 

technology and bring about a gradual swing 

 

to new systems. 

 

For many years, large numbers of 

 

American listeners similarly stayed faithful 

 

to a.m., and the f.m. commercial stations 

 

had a hard struggle to survive. One result 

 

was the introduction of Subsidiary Com-
munications Authorisation (SCA) that 

 

provided each f.m. station with the 

 

possibility of putting out an independent 

 

monophonic channel by using a subcarrier 

 

centred on 67kHz. The SCA facility could 

 

be used for extra revenue-earning services, 

 

such as providing continuous background 

 

music for local stores, known as store-

casting. 

 

Today, most Americans have grown up 

 

with f.m. and in the major urban areas this 

 

accounts for up to two-thirds of radio 

 

listening, with Dallas (Fort Worth), Texas, 

 

the highest at 69.4 per cent; Chicago being 

 

54-7 per cent. The market with the highest 

 

share of a.m. listening is San Francisco, 

 

with 42.7 per cent of the radio audience. 

 

The swing towards f.m. in recent years 

 

accounts for the growing interest of a.m. 

 

broadcasters in their own brand of stereo, 

 

though this is still beset by the problem of 

 

four competing systems. 

 

F.M. broadcasters have further benefited 

 

from a recent relaxation of the FCC rules 

 

governing the use of SCA, permitting the 

 

use of two SCA sub-carriers instead of one, 

 

and allowing these to be used for virtually 

 

any purpose. Emerging as one possibility is 

 

the use of the second sub-carrier to provide 

 

radio-paging over an area, or even national 

 

basis. 

 

Although the SCA system has never 

 

been adopted in Europe, the digital 

 

"Radiodata" proposals are nearing adop-
tion as a standard transmission capable of 

 

many applications—including radio-paging, 

 

though such an application in the UK would 

 

clearly be subject to DoT1 approval. 

 

screening may produce results that actually 

 

are opposite to those intended." 

 

David Lykken shows that the idea that it is 

 

possible to test the truth of a criminal's state-
ment from a "tremor in the blood" goes back 

 

to Daniel Defoe in 1730. It was a Californian 

 

police officer who developed, in the 1920s. the 

 

first recording polygraph which made con-
tinuous tracings of breathing movements and 

 

"average" blood pressure, and his assistant 

 

produced a portable instrument in 1930. 

 

David Lykken insists: "All anyone can 

 

determine from a polygraph chart is that the 

 

subject was more aroused or disturbed by one 

 

question than by another; one cannot tell why 

 

he was disturbed, or whether the question 

 

elicited guilt or fear or anger." It is all rather 

 

like the traditional check of looking for 

 

blushing, trembling, averted eyes and other in-
dications of guilty nervousness—and just as 

 

liable to come up with the wrong answer. 

 

In one notorious case in the Pentagon, 36 

 

members of the US Defence Resources Board 

 

were tested to find who had leaked informa-
tion. The polygraph identified just one guilty 

 

person—later proved innocent. The real 

 

culprit was not identified and therefore must 

 

have sailed through his polygraph test! 
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BEGINNERS 

 

STANDARD dual-in-line integrated circuit 

 

logic packages now appear in almost 

 

every project in EVERYDAY ELECTRONICS. 

 

The way these i.c.s can be connected to do 

 

useful things can really only be understood by 

 

making use of the "truth table" for each' 

 

package. Fortunately, this is actually very 

 

easy, given a prior knowledge of a few simple 

 

logic equations. The use of these equations Is 

 

usually called Boolean Algebra, after George 

 

Boole. who formalised this method of reason-
ing in 1847. 

 

BOOLEAN EQUATIONS 

 

Consider the 2-input AND gate, Fig. 1. The 

 

output (f) is true—logical I or 5 volts—only 

 

when both A and B inputs are true. The sym-
bol for the AND function is a dot, and we can 

 

write A.B = f. This is obviously a convenient 

 

shorthand for "f is true only when both A and 

 

B are true". Similarly, the OR function, Fig. 2, 

 

can be written in this shorthand way using the 

 

standard symbol for logical OR, which is "+". 

 

Table I below gives some standard Boolean 

 

equations: the bar over a letter indicates inver-
sion, and an inverter, together with its symbol 

 

and truth table is shown in Fig. 3. 

 

The equations may look odd at first, but it 

 

must be remembered that they make state-
ments about logical events. The equation A + 

 

0 = A, for example, says that if one of the in-
puts to a 2-input OR gate is held low (0), then 

 

the output will be the same as whatever ap-
pears on the other input, A. This can only be 0 

 

to 1, so the equation says, "For a 2-input OR 

 

gate, when one input is permanently low (at 

 

zero volts), the output will be low when the 

 

other input is low, and high when it is high". 
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Fig. 1. AND gate truth table and symbol. 
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Fig. 2. OR gate truth table and symbol. 

 

Fig. 4. Simple two-gate circuit. 

 

f=(A•B).A 

 

In a similar way, A.I = A applies to a 2-input 

 

AND gate with one of its inputs permanently 

 

high. 

 

SIMPLIFYING LOGIC 

 

CIRCUITS 

 

As an introduction to the usefulness of this 

 

notation, consider the circuit of Fig. 4. Inputs 

 

A and B are first OR'd together and then the 

 

result is ANDed with A to produce the output. 

 

In shorthand, (A + B).A = f. 

 

But a glance at Table I shows us that this is 

 

just A—in other words the whole circuit could 

 

be replaced by a single piece of wire. To show 

 

that this is true, the truth table of Fig. 5 

 

demonstrates that the output follows the A 

 

input exactly. 

 

A+O=A 

 

A+1=1 

 

A+A=A 

 

A+=1 

 

A 
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A 

 

, 
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1 

 

1 

 

0 

 

1= A 

 

Fig. 3. INVERTER truth table and symbol. 
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Fig. 5. Truth table for Fig. 4. 

 

ANALYSING LOGIC 

 

FUNCTIONS 

 

The notation extends to gates with three, 

 

four, or more inputs, and can also be ex-
tremely helpful in analysing circuits. As a sim-
ple example, consider Table 2. This is a table 

 

for a gate which gives a true output when 

 

either one, but not both, of its inputs are true. 

 

This is known as the Exclusive-OR function, 

 

and such gates are available as logic packages. 

 

By noting under what conditions the output is 

 

true (that is, either not A AND B, or A AND 

 

not-B), its equation can be written as f = A.B 

 

+ A.B. Further, if such a gate was necessary 

 

but not available, it could be constructed 

 

directly from this equation by making use of 

 

inverters, AND gates and OR gates connected 

 

together as in Fig. 6. 

 

Table 1. Some standard Boolean equations 

 

A.0=0 

 

A.1=A 

 

A.A = A 

 

A.A = o 

 

A+A.B=A 

 

A+ A.B =A +B 

 

A.(A + B) = A 

 

A.(B + C) = A.B + A.0 

 

(A + B + C) _ (A.B.C) 

 

(A.B.C) _ (A + B + iC) 
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CIRCUIT 

 

EXCHANGE 

 

SIMPLE AND QUICK DIODE 

 

TESTER 
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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. 

 

MosT electronics experimenters seem to 

 

have plenty of diodes in their junk boxes, 

 

either salvaged from old units or purchased at 

 

low bulk prices. The problem is to find out 

 

which diodes are good, which are bad and in 

 

the case of the former, which end is which 

 

(cathode or anode). 

 

Of course most diodes can be tested using a 

 

conventional ohmmeter. However, there are 

 

simpler ways, one being to use the diode 

 

checker described here. 

 

Simply by connecting a diode's leads to its 

 

binding posts (in either polarity), you can tell 

 

whether or not it is good and identify the 

 

anode and cathode. 

 

Op-amp ICI forms a simple square-wave 

 

oscillator whose output swings from about full 

 

positive to full negative levels with respect to 

 

ground. If a good diode is connected between 

 

BPI and BP2 with its cathode toward BPI, 

 

DI is forward biased and glows. D2 remains 

 

dark because it is reversed biased. If the diode 

 

is reversed so that its anode is at BPI, D2 

 

glows and DI is dark. If a diode is connected 

 

which is open circuit, DI and D2 will remain 

 

dark and if a short circuit is connected, both 

 

DI and D2 will light. 

 

Hamid-Reza Tajzadeh 

 

Tehran, 

 

Iran. 

 

DIGITAL CAPACITANCE 

 

METER 

 

T1t1s 1s a low cost design for a capacitance 

 

meter which can be used with a one or 

 

two digit display. If two digits are used, over 

 

10 per cent accuracy can be obtained. 

 

The unit works by counting pulses, the fre-

quency of which is dependent on the value of 

 

the capacitor under test. A gate control is set 

 

up at a known frequency (selected by the 

 

switched capacitor), which enables and resets 

 

the decade counter. If Cx = C then one pulse 

 

is counted, if Cx = C times 10 then 10 pulses 

 

are counted, i.e., the counter reads the number 

 

of times Cx is greater than C. To produce dif-
ferent ranges. C can be switched to give IOnF. 

 

IOOnF. IµF. 10µF and 100µF. 

 

The square-wave generator, IC3, produces 

 

pulses of a frequency set by C. These are 

 

counted through the gate IC4 for a period 

 

governed by the square-wave generator ICI. 

 

The display is driven by IC7 which converts 

 

the outputs from the decade counter IC6. 

 

This circuit could easily be fitted into a 

 

suitable box to make a good quality test in-
strument. 

 

W. A. Adam, 

 

Kettering, Northants. 
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PREVIOUSLY ADVERTISED 

 

STILL AVAILABLE 

 

Tape punch and reader E22.50 

 

Bench isolating transformer 250 watt   E7.75 

 

BOAC in-flight stereo unit 171.50 

 

Doll assortment 4 each 25 saes between .25mm & 2.5mm El 1.50 

 

B  condition too less box E1.75 

 

Noted chargers, mains EO 75 

 

Flourescion, inventor 13 -,, Irom IN 173.50 

 

Ten digs stitch pad Pb phone etc. 171.95 

 

Un,selector 2 pole 25 way E4.60 

 

Water valve mains operated [2.50 

 

Coumer 6 djgd mains operotd C1.15 

 

ditto 12v resettable E3  45 

 

Double glazing clear PVC sheet, 23%
-
 wideyer running ft. 170./5 

 

Locking mechanism with 2 keys 

 

Manetc Clutch 

 

Mouth operated fuck or blow switch 

 

Solenoid with slug 8- 12v battery ep. 

 

ditto 230v mains 

 

E1  15 

 

E4  50 

 

E2  30 

 

E 1.82 

 

E2  30 

 

Timer Omron STP NH 110y AC Cod E6  90 

 

Key switch with 2 keys dp mams 171.75 

 

An valve mains operated E3.75 

 

Latching relay mains operated E3 50 

 

Dry film lubricant aerosol can E0.65 

 

Coin op switch, cased with coin tray 174.60 

 

' 
► 

�� 
it. 

I 

 

y R 

 

8 POWERFUL MODEL 

 

MOTORS 

 

(all different) 

 

for robots, mmcanos, drills, 

 

remote control planes, boats, 

 

etc E2.95. 

 

�'. is 

 

It

 

 

4f  

 

Complete kit of parts for a three channel sound to light unit 

 

controlling over 2000 watts of lighting. Use this at home If you 

 

wish but It s plenty rugged a ough for disco work. The unit Is 

 

housed m an attractive two tone metal case and has controls for 

 

each channel, and a master on/off. The audio input and output 

 

are by ':" sockets and three panel mounting fuse holders Provide 

 

Ihyrostor protection. A four pin plug and socket facilitate ease of 

 

connecting lamps. Special price is 1774.95 In kit form or 1725.00 

 

assembled and tested 

 

12 volt MOTOR BY SMITHS 

 

Made for use in cars. etc. these are series 

 

wound and they become more 

 

powerful as load increases. Size 

 

3 h" long by 3" ilia. They have 

 

a good length of %- spindle -

Prka E3.45. 

 

Ditto, but doubts, ended E4.25. 

 

Ditto, but permanent magnet E3.75. 

 

EXTRA POWERFUL 12V MOTOR 

 

Probably develops up to'. h . so It could be used t0 powl n 

 

g0 -kart or to drive a compressor, etc E7.95 r el 50 post 

 

THERMOSTAT ASSORTMENT 

 

10 different thermostats. 7 bimetal types and 3 liquid types. 

 

There are the current stets which will open the switch to protec, 

 

devices against overload. short circuits, etc., or when fitted say 

 

in front of the element of a blow heater, the heat would trip 

 

the slat If the blower fuses. appliance stets, one for high temp 

 

natures, others adjustable over a range of temperatures which 

 

could include 0 - 100°C. There is also a thermostatic pod which 

 

can be Immersed, an oven start, a calibrated boiler stat, finally an 

 

Ice ;tat which, fitted to our waterproof heater, element, up in the 

 

loft could protect your pipes from freazrng. Separately, these 

 

Nermostets could cost around [15.00 however, you can have 

 

me parcel for E2.50. 

 

MINI MONO AMP on p.c b., tyre 4"x 2' (pp.) 

 

Fitted volume control and a hole for a tone con 

 

tool should you require It. The amplifier 

 

has three transistors and we estrm 

 

ate the output to be 3W non, 
More technical data -11 be mclud 

 

ed with the amp. Brand n 

 

perlec, o cndllmn, are of fd a the very 

 

low Price OI EI.15 each, ar 10 for E10.00 

 

- BARGAIN OF THE YEAR -

The AMSTRAD Stereo Tuner. 

 

This ready assembled unit is the Ideal tuner for a music 

 

Centre or an amph fie,, II can also b e, quickly made Info a 

 

Mrs

 

 

stereo radio arly to carry about and which will 

 

glue you superb reception 

 

Other uses are as a "gel you to sleep radio", you could even 

 

take It with you to use In the lounge when the rest of the 

 

lamely want to view programmes In whom you are not 

 

mlerasted. you vin listen to some music Instead. 

 

Some of the features age. long wave band 115 - 270 KHz, 

 

medium wave he'd 525 -- I650KHz, FM band 87 -

108MHz, mono, stereo & AFC switchable, tuning meter 

 

to 9ove you spot on stereo tuning, optional LED wave bond 

 

nocamr, fully assembled and fully aligned. Full vwring 

 

up data showing you how to connect to amplifier or head 

 

phones and details of sir stable F M al (note ferrite rod 

 

rial is included for medium and long wave bands. All 

 

made up on very compact board. 

 

Offered at a fraction of its cost: 0411Y E6.00 

 

E1.50 post r Insurance. 

 

THIS MONTH'S SNIP 

 

Ili Fi sound from your Spectrum 1 watt amp 

 

pm speaker & instructions E2.45 

 

REVERSIBLE MOTOR with control gear Made by '
3
"" 

 

famous Framco Company this robust motor is approx 7'S" long, 3` 

 

do.. 3/8" shalt. Very powerful, almost impossible to stop. Ideal for 

 

operating star curtains, doors, ventilators, etc. Even garage doors d 

 

properly balanced. Offered complete with control gas, M follows. 

 

1 Franco motor with gear box 1 push to start switch 

 

1 manual reversing & on/off switch 2limit stop switches 

 

1 circuit drag. of connections ONLY 1719.50 r postage C2.50 

 

FOR SOMEONE SPECIAL 

 

Why not make your greeting card play a tune? It could play 

 

'Happy Birthday' 'Merry Christmas. 'Wedding March', etc, or 

 

'Home S~orI Home', etc. Wafer thin 3 part assemblies, for 

 

making cards musical. Mme microchip speaker and battery with 

 

switch that operates as the card is opened. Please state tune when 

 

ordering. Complete, ready to work 171.25. 

 

JOYSTICK 

 

WHY PAY E10 OR MORE - Make yourself a Joystick 

 

full details were given in Dec/Join 'Smclau Projects'. We will 

 

supply complete kit for E2.30. Although designed for the 

 

Spectrum or ZX81 it is equally suitable for any home compute,. 

 

TELEPHONE ITEMS (lax-GPO) 

 

Plug and Wall socket - 4 pin oI 5 Pon 

 

Plugs only 4 pin or 5 Pon 

 

Modern desk wI phone 

 

Heavy black old type 

 

External bell unit 

 

Bell ringing Power unit 

 

Pick up cml   

 

STABILISED POWER SUPPLY (Mains Input) 

 

C3 45 

 

E1.15 

 

C7.50 

 

E5.50 

 

C6.50 

 

E4.50 

 

Cl 15 

 

By LAMDA (USA) Ideal for computer add ons, d.c output 

 

Raulated for tine volts and load current. Voltage regulation .loo 

 

with Input variations up to 20% -- load regulation 1% from no 

 

load to full load or full load to no load. Complete In heavy duty 

 

case - Models available. 5v 9A E23. 12v - 1.5A 

 

E13.25. 15. - 1.2A C13.25. 24v 2A E23. 

 

PRESTEL UNIT - brand new and complete except to, 

 

plug m IC's - Proca: E19.75 

 

r 172.00 P&p. 

 

thou: British Tele. 

 

coin may not 

 

nnect this equlP' 

 

merit as there 1 no 

 

nulac lu ro, t0 

 

guarantee it, however 

 

it dwell worth buying 

 

for its immense breakdown 

 

value sold originally m Over E150 

 

25A ELECTRICAL PROGRAMMER 

 

Learn in you, sleep Have radio playing and 

 

kettle boiling as you wake - switch on lights to 

 

ward off miruders - have a warm house to come 

 

home to you can do all these and more. By a 

 

famous make, with 25 amp on/off switch 

 

Independent 60 minute memory )rigger. 

 

A beautiful unit al 172 50. 

 

BELLS& ALARMS 

 

Hooler/Snen 6, IN 

 

Loud, med &soh buzzer 

 

Open buzzer ex G.P.O. 

 

12" Gong cast non cased ALARM BELL 12, do 

 

; Gong IN do 

 

h Gong mans 

 

69p 

 

75p 

 

50p 

 

1719.50 

 

E7.50 

 

E8.50 

 

50 THINGS YOU CAN MAKE 

 

Things you can make Include Mull, range meter, Low 

 

ohms tester. A . amps meter. Alarm clock, Soldering 

 

non monde,, Two way telephone, Memory logger, Live 

 

line toter. Continuity checker, etc, etc., and you will still 

 

have hundreds of parts for future p,olacts. Our IOKg 

 

parcel contains not less than 1,000 items - panel meters, 

 

timers, thermal Irom, relays, switches, motors, drills, taps. 

 

and does, tools, thermostats, cods, condensers. resistors, 

 

earphone/mcrophorom, mead charger, power unit, 

 

rult
s

 turn pots and notes on the 50 projects 

 

YOURS FOR ONLY £11.50 plus £3.00 post. 

 

TELEPHONE & INTERCOM CABLES 

 

15 conductors cojwr coded 200mt toll E59.00 

 

10 conductors colour coded 200mt cod 039.00 

 

Flex extension lead twm rubber 

 

5mm Ideal grass cutters etc .250mtn cod E25.00 

 

50 rneler cod E6.75 

 

MAINS TRANSFORMERS 

 

4 vole 4 amp E1.75 

 

6 volt 1 amp 171 15 

 

12 of y, amp El 15 

 

12 volt % amp E1.55 

 

12 volt 1 amp 171 75 

 

15 troll 2 amV 173.45 

 

15 volt 4 amp EI 60 

 

18 volt lamp 171.95 

 

ol am 20 vt 1p 12.30 

 

24 voil 2 amp E3.45 

 

24 vo:, 4 amp 

 

25 von 1 amp 

 

35 volt 2 amp 

 

38 volt 2'i, amp 

 

26 oil 10 amp 

 

50 yet 2 amp 

 

25.0.25 '4 amp 

 

;20 12 2amp 

 

115v 100w auto 

 

115v 250w auto 

 

E4 85 

 

E2 25 

 

E3.95 

 

E4.95 

 

E9.95 

 

E5.50 

 

03.95 

 

C4.95 

 

C3 95 

 

E5 75 

 

J. BULL (Electrical) Ltd. 

 

(Dept. EE), 34 36 AMERICA LANE, 

 

HAYWARDS HEATH, SUSSEX RH16 30U. 

 

Embattled 

 

30 YEARS 

 

MAIL ORDER TERMS: Cash, P.O. or cheque with order. O,deis unde, 

 

1772 add 6Op service charge Monthly acc unt orders accep ro 

 

led Im 

 

schools and public companies. Access &B/ca,d orders accepted day or 

 

night. Haywaids Heath IG4441 454563. Bulk orders phone for quote 

 

Shop open 9.00 - 5.30, ,non to Fri, not Saturday 

 

STORE CLOSING SALE 

 

All stocks must go from one of our big warehouses. 10,000,000 

 

items, everything Irom AERIALS to ZENER will be cleared at 

 

fantastically low Prices If you are a manufacturer you can save 

 

yourself a to, tune end for our Sale List, not to, small buyers as 

 

minimum order [100. 

 

EXTRACTOR FANS - MAINS OPERATED 

 

Wood, extractor. 

 

5" - E5.75, Post 171.25 

 

6" - E6.95, Pmt E1.25. 

 

5' Planner extractor 

 

E6.50. Pmt 171.25. 

 

4' x 4" Muffin I ISv. 

 

[4.50. Pmt 75p. 

 

4"x4" Muffin 23N 

 

E5.75. Post 75p. 

 

All the above e-omputer. 

 

those below are unused. 

 

4' a 4" EB.50 Post 75p 

 

9' American made 

 

C11.50. post 172 00 

 

Tangential Blower 10.3 

 

a. outlet, dual speed 

 

E4 60 Pmt E1 50 

 

LIGHTING & POWER CABLES 

 

Made by Volex to BRITISH STANDARD 

 

SPECIFICATIONS 

 

P.V.C. sheathed outer -copper clad conductors 

 

+ 5mm flat twin 100 meoes 174.50 

 

1.5mm flat 3 core BE metros El 1.00 

 

6mm flat 3 core meoes E54.00 

 

16mm flat twin BE manes E115.00 

 

MINIATURE WAFER SWITCHES 

 

2 pole. 2 way -- 4 pole, 2 way - 3 pole, 3 wav 

 

4 pole, 3 way - 2 pole, 4 way - 3 pole, 4 wav 

 

2 pole, 6 way - 1 pole, 12 way 

 

All at 25p each or 10 for E2.00 

 

OTHER TYPES IN STOCK -PLEASE ENQUIRE 

 

BLEEP TON E These work on IN and have an - al ao 

 

pleasant bleep 69p each. 

 

CONNECTING WIRE PACK 96 lengths of connecting 

 

wire, each 1 metre long and differently colour coded, a must for 

 

those difficult interconnecting lobs. 85p the lot. 

 

RED LEDS 10 for 69p 100 for E5.75. 1000 for E52. 

 

IN LINE SIMM ERSTAT Ideal heat controller for soldle-g 

 

.,on and many other handheld appliances E2.30. 10 for E17.25. 

 

VENNER TIME SWITCH 

 

Mains operated with 20 emp switch, one 

 

on and one off per 24 hrs. repeats duly 

 

automatically correcting to, the lengtnei 

 

Ing or shortening day. An expensive time 

 

witch but you can have it for only E2.95. 

 

7 here are without  but we can supply 

 

a plettc case E1.75 or metal case - 172.95. 

 

Also available is adaptor kit to convert 

 

Nit into a normal 24 hr. time switch 

 

but with the added advantage of up to 

 

12 on/offs per 24 hrs. This makes an 

 

ideal controller for the,mmersmn heater. 

 

Price of adaptor kit Is 172.30. 

 

Ex-Electricity Board. 

 

Guaranteed 12 fnonths. 

 

IONISER'KIT 

 

Refresh your home, office, shop, work room, etc with a 

 

negative ION generator Makes you feel better and work 

 

harder - a complete mains operated kit, case included. 

 

E11.95 plus E2.00 post. 

 

OTHER POPULAR PROJECTS 

 

Short Wave Set -- covers all the short wave bands using 

 

plug-In cods. Kit complete C14 50 

 

H C Bridge Kd E9.95 

 

3 Channel Sound to Light - with fully prepared metal case. 1714.95 

 

Dino - made up 1725.00 

 

6.9 Ear, listen through walls 179.50 

 

Robot controller - receiver/transmitter 179.50 

 

I gnil,on kit - helps starting, saves petrol. Improves 

 

per fmmance 1713.95 

 

Silent sentinel Ultra Sonic T,ansmdter and receiver 179.50 

 

E3.50 

 

ft 95 

 

E13 80 

 

E3.99 

 

Cl 95 

 

C17 50 

 

C16 

 

E4 80 

 

E2.50 

 

E2.99 

 

E3.95 

 

Car Light 'left on' alarm 

 

Secret switch - fools trends and enemies alike 

 

3 - 30v Variable Power Supply 

 

2 Short & Medium wave Crystal Rados 

 

3, to 16, Mans Powe, Supply Kit 

 

Light Chaser three modes 

 

Mallard Umlex HIFI stereo amplifier with speakers 

 

Redio sIelh-.Pe -- hull finding aid 

 

Mug stop - emits piercing squad, 

 

Morse Traner - complete with key 

 

Drill conl,ol kit 

 

Drill control kit male up 

 

Interrupted beam ku 

 

Transmitter surveillance kit 

 

Rados Mike 

 

E6.95 

 

E2.50 

 

. . . . E2.30 

 

E6  90 

 

1- M receiver kit - to, surveillance m normal FM 

 

Seat Belt reminder 

 

Car Starter Charger Kit 

 

Solt heater for plants and seeds 

 

Insulal,on Tester electronic megger 

 

Battery shaver or fluorescent from 12, 

 

Matchbox Radio - receives Medium Wave 

 

Mixer Pre amp - disco special with case 

 

Aerial Rotator m ins or, ated 

 

Aalal tljrecnon on taco,

er 

 

 

40 watt amp hlfl 20hz 20k Hr 

 

Microvolt mulhplle, measure very low currents with 

 

ordinary mull-le, 

 

Pure Sme Wave Generator 

 

Linea, Poore, output mete, 

 

115 Watt Amphl- 5Hz 25k Hz 

 

Towel supply for 115 wall amps 

 

Stereo Bass Booster, mos, Items 

 

13.50 

 

E3  00 

 

El 5.50 

 

C16 50 

 

f7 95 

 

E6 90 

 

E2 95 

 

E16 00 

 

[29.50 

 

E5.50 

 

179.50 

 

173  95 

 

E5.75 

 

Ell  50 

 

C13 50 

 

178 50 

 

E8.95 

 



Multicore makes solder*i 

 

The Five Core Advantage 

 

Only Multicore wire solders have a 5-core, or 4-core 

 

flux construction. The 5-cores identify non 

 

corrosive fluxes; the 4-core, water soluble 

 

fluxes. 

 

If you were to slice through a section of 

 

Multicore cored solder you would see 

 

separate round cores of flux symmetrically 

 

arranged around its perimeter. Only a 

 

thin wall of solder separates the flux 

 

cores from the surface. 

 

What are the advantages of the 

 

Multicore construction? 

 

1. Because the flux is peripherally 

 

arranged it will react and flow 

 

faster. 

 

2. Flux voids are eliminated 

 

with Multicore. That's why 

 

you can depend on con-
tinuity of the flux stream for 

 

complete wetting . . . every 

 

time. 

 

3. Because wetting is faster, complete and uniform. 

 

you use less solder and transmit less heat to the 

 

joint area. With Multicore Solders, you get the 

 

highest purity metais, vigorous fluxing action and 

 

a wire solder that meets all applicable International 

 

standards. 
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Ersin Multicore 

 

Contains 5 cores of non-
corrosive flux. 

 

Uses: For all electrical joints. 

 

Handy Pack: Size 19A 60/40 

, 

 

tin/lead 1.22mm dia 

 

£1.50 RRP 

 

Tool Box Reel: Size 3 60/40 

 

tin/lead 1.6mm dia 

 

£4.37 

 

Ersin Multicore 

 

Contains 5 cores of non-
corrosive flux. 

 

Uses: Small transistors. 

 

components and fine wire. 

 

Handy Pack: Size PC115 

 

60/40 tin/lead 0.7mm dia 

 

£1.61 RRP 

 

Tool Box Reel: Size 10 60/40 

 

tin/lead 0.7mm dia£4.37 

 

Multicore Savbit 

 

Increases the life of your 

 

soldering bit by 10 times. 

 

Uses: For all electrical work. 

 

Reduces copper errosion. 

 

Handy Pack: Size 5 1.2mm 

 

dia £1.38 RRP. 

 

Tool Box Reel: Size 12 

 

1.2mm dia £4.37 

 

JUNE  PE NALs 

 

grita n S No. 
Practical 

 

Motoring 
Ma9azme 

 

HOME IMPROVEMENT 

 

FEATURE 

 

ARTICLES 

 

Sunroof survey 

 

Custom Car 

 

Special 

 

to 

 

FREE 

 

NITROMORS 

 

BOOKLET 

 

"Prepare for painting 

 

to last" 

 

no 

 

131 s 

 

THE COLOUR MAGAZINE 

 

EXTRA 

FREE 

 

FEATURES /NCL UDE 

 

Choosing a Lawn 

 

Mower, Laying paths 

 

and drives and a 

 

guide to Garages, 

 

Greenhouses and 

 

Gazebos. 

 

Don't miss out ORDER YOUR COPY TODAY 

 

Everyday Electronics, June 1984 

 



g easy, fast and reliable 

 

MUlticore Solder Cream 

 

Mixture of powdered 60/40 

 

(tin/lead metal alloy and rosin 

 

flux). 

 

Uses: Micro electronics and 

 

printed circuits. 

 

Handy Tube: Size BCR 10 

 

E1.73 

 

Multicore Alu-Sol 

 

Contains 4 cores of flux. 

 

Uses: Suitable for aluminium 

 

and aluminium alloys. (non-
electrical). 

 

Handy Dispenser: Size HP27 

 

1.6mm dia £0.99 RRP 

 

Tool Box Reel: Size 4 

 

1.6mmdia £7.82 

 

Multicore All Purpose 

 

Handyman Solder Pak 

 

Contains three types of solder 

 

for electrical, metal and 

 

aluminium repairs, all in 

 

handy easy to use dispensers. 

 

Handy Pak: Size 8 

 

£2.99 

 

Bib Wire Strippers and 

 

Cutters 

 

With precision ground and 

 

hardened steel jaws. 

 

Adjustable to most wire sizes. 

 

With handle locking-catch and 

 

easy-grip plastic covered 

 

handles. 

 

Wire Strippers: Size 9 

 

£2.88 

 

Multicore Solder Wick 

 

Absorbs solder instantly from 

 

tags and printed circuits with 

 

the use of a 40 to 50 watt 

 

soldering iron. Quick and easy 

 

to use, desolders in seconds. 

 

Handy Pack: Size AB10 

 

E1.43 

 

All prices include VAT 

 

Bib Audio/Video Products Limited, 

 

(Solder Division). 

 

Kelsey House. Wood Land End. 
'tiJTA 

 

Hemel Hempstead. Hertfordshire. HP2 4RQ 1 

 

Telephone: (0442) 61291 Telex: 82363 

If you have difficulty in obtaining any of these products send direct adding 50p for postage and packing. For free colour brochure and Hints on soldering booklet send S A E. 

 

MOTORIZED GEARBOX 

 

As feel ured in 'Computer Control of 

 

Small Vehicles' in May issue. Complete 

 

set of components (not PCB) 

 

Gearbox & Wheels (as recommended 

 

by the authors) for £37. 

 

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 x 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. J" 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. 

 

NWAD 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 E7.95. 

 

Model A124. Unit plugs directly into 

 

13A socket, and will charge up to 4 AA 

 

cells at a time. Only E4.80. 

 

NI-CAD BATTERIES 

 

AA size 99p each, C size 199p; D size 

 

220p; PP3 size 395p. 

 

SPECIAL!! 6 x 'D' size, only E11.001! 

 

THE 1984 

 

GREENWELD 

 

84 PAGE CATALOGUE 

 

NOW AVAILABLEI1 

 

It's Bigger, Brighter, Better, 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 Envelope. All for just El .00! 

 

PACKS! PACKS! PACKS! 

 

K517 Transistor Pack. 50 assorted full 

 

spec marked plastic devices PNP 

 

NPN RF AF. Type numbers 

 

include BCl 14, 117, 172, 182, 183, 

 

198, 239, 251, 214, 225, 320, 

 

BF79e, 255, 394, 2N3904 etc etc. 

 

Retail cost E7+. Special low 

 

price 275p 

 

K530 100 Assorted polyester caps - all 

 

new modern components, radial 

 

and axial leads. All values from 

 

0.01 to luf at voltages from 63 to 

 

100011 Super value at 395p 

 

K541 It's back!! Our most popular pack 

 

ever - Vero ofkuts. This has been 

 

restricted for some time, but we 

 

have now built up a reasonable 

 

stock and can once again offer 

 

100 sq ins of vero copper clad 

 

offcuts, average sire 4x3-. 

 

Offered at around } the price of 

 

new board 320p 

 

K523 Resistor Pack. 1000 - yes, 1000 1 

 

and 1 watt 5% hi-stab carbon film 

 

resistors with pre-famed leads 

 

for PCB mounting. Enormous 

 

range of preferred values from a 

 

few ohms to a several megohms. 

 

Only 250p. 5000 E10; 20,000 E36. 

 

K520 Switch Pack. 20 different assorted 

 

switches - rocker, slide, push, 

 

,otary, toggle, micro etc. Amazing 

 

value at only 200p 

 

Official orders welcome - minimum 

 

invoice charge E10. No. min. on CWO. 

 

(h, ew0 An  

. 

ramp 

.'� re 

 

 

rrn wrin 
•

'�nr A•

'I

   ry Bta 

 

GREENWELD 

 

4430 aYaMook Road southempton 

 

601 0101 Tell t0703) 772501/753740 

 

ALL pRL reflNDe VAT "I ADO rep tap 

 

FREE CAREER BOOKLET 

 

Train for success, for a 

 

better job, better pay  

 

Enjoy all the advantages of an ICS 

 

Diploma Course, tFaining 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 a ation at all. 

 

TICK THE FREE BOOKLET YOU WANT 

 

AND POST TODAY 
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Miscellaneous 

 

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 RH10 1QT. 

 

Security 

 

Receivers & Components 

 

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, Tamwori Staffs. 

 

EVERYDAY 

 

ELECTRONICS 

 

and computer PROJECTS 

 

Reach effectively and economically to-days enthusiasts anxious to 

 

know of your products and services through our semi-display 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 

 

TURN YOUR SURPLUS capacitors, transistors etc., 

 

into cash. Contact Coles Harding & Co., 103 South 

 

Brink, Wisbech, Cambs. 0945-584188. Immediate 

 

settlement. 

 

BUMPER BOX OF BITS 

 

WOWM We've got so many components in stock, we 

 

can't possibly list them all!! I - So buy a box, in it 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 10lbs. ONLY £8.50. 

 

PSU PANEL 

 

Stabilized 5v, variable _0.5V. Regulation 1% Max. cur-
rent 2A. Will take AC VP up to 15V, or DC 1/P up to 24V. 

 

Panel 140x35mm contains all components except 

 

series reg transistor which is mounted separately. 

 

PCB stand-offs, included ONLY £3.95. Heatsink 75p; 

 

transformer £5.00. 

 

RESISTOR PACK 

 

All sorts - everything from eth to 10W. Carbon, Film, 

 

W/W, Oxide, PCB, etc. 2000 resistors - yes, 2000111 For 

 

only £4.95. 

 

SWITCH PACK 

 

Slide (up to 9 way), push button banks, push types- a 

 

total of 50 switches for only £3.95. 

 

All prices include VAT and Post/ Packing. 

 

Send SAE for latest lists. �* 

 

ELECTRONICS WORLD 

 

1d Dews Road, Salisbury, Wilts, SP2 7SN 

 

M & S COMPUTER REPAIRS. Specialising ZX80. 

 

ZX81, ZX Spectrum, ZX Printer. Cheap rates, 

 

guaranteed. Phone 021-384 1297 1pm-6pm for 

 

enquiries. 

 

500 SMALL COMPONENTS including TTL transis-
tors f2.50, 7lbs or 101bs assorted components £5.00/ 

 

£6.50. Fifty 74 series I.Cs on panel £2.20. Post Paid. 

 

J. W. BLANSHARD, 2 Bamfield Crescent, Sale 

 

Cheshire, M33 INL. 

 

INVENTORS 

 

Think of something new? 

 

Write it down! 

 

American industry offers potential 

 

royalties for you innovations and new 

 

products. We offer free confidential 

 

disclosure registration and initial con-
sultation in London regarding your 

 

idea's potential value. Write without 

 

delay for your free information 

 

package. 

 

American Inventors 
Corroration 

 

82 Broad Street, Dept. V, 

 

Westfield, Massachusetts 01086, 

 

United States of America 

 

A fee based marketing company 

 

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) 
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T, 

 

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 modem 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 RG 1 I BR. 

 

Service Sheets 

 

FULL SIZE SERVICE SHEETS £2 + Isae; CTV/ 

 

MusC £3 + 1 sae. Repair/cires almost any named TV/ 

 

VCR £9.50. Isae free quotations for manuals, sheets 

 

- free mag inc. 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. £1.50 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. 
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150+ 100 wan Stereo. 300 wan Mrmp Swve 300 mv. npub t 125 

 

ISO watt P.A. Vocal. 8 wpm,. HfdVLow Miner Echo Socket ...[129 

 

too wan Valve Model. 4 mpun, S Ompala. Heavy duty  11 25 

 

60 an Valve Model. 4 . ld pun. Law imp o loot, ► to eattPut  LN 

 

60 wait Vh,dle 241, AC and 12, DC. 4-0-16 ohms HIOv fine _ [89 

 

BAKER LOUDSPEAKERS Post t2 e&.h 

 

Tree Model Stu watts Ohms Prke 

 

P. A./Dlxn/Gnwp DG5011O 10 50 8/16 118.00 

 

Midrange Mid 100/10 10 100 8 [25.00 

 

H,F, Map. 12 in 30 4/8/16 L16.00 

 

H.-F, Suppecrh I:n 30 8/16 136.00 

 

P.A./D_/(iioup DCi4S 12m 45 418/1, [16.00 

 

Hi-Fi w,x,fer 121n 80 8 L25.00 

 

Hi-Fi Aodi6.lum I5in 60 8116 137.00 

 

P.A./Dec,s/G, P DGIS 12tn 75 418/16 120.00 

 

P.A.IZ
,
 Group DGIIXI 12in 100 8116 126.00 

 

P.A./Disc+/Group DGIOO/I5 ISm 100 8/16 135.00 

 

BAKEN OISCO SYSTEMS Carnage L30 

 

ISO Wans twin tumtahics, mm vpeaken. headphones. mamptxme. 

 

slide COIRT01s. Complete 1330 or C'omole oNy 1183 

 

RCS SOUND TO UGNT CONTROLLER KIT 

 

Printed ommt. ( alxnct 3 channel. LUW warn each wdl operate hum 

 

WR or Disco. 119. Pou II or Ready Built tleluxc 4 Channel 4.00 

 

wall wnh chaser, * speed P, An e. controls [if. _ 

 

LOW VOLTAGE MAINS TRANSFORMERS 15.30 pod Paid 

 

9 ,At 3 amp. I' voll 3 amp, i6 wilt 2 amp 20 v0 11 1 amp; In wilt II 

 

amp; 311 volt S amp + 17-o-17 v,d1 tamp; 15 volt 2 
amf, 

21W11-/s11 volt 

 

I amp; 124+12 volt 2 amp; 20(Q0 voh I amp; 2S-0--S volt 2 amp. 

 

ALUMINIUM CHASSIS 13 6 tE UndrWeC 4 dies, riveted toraer&: 

 

6 x 4 x 2Im. [1.75; 8 x 6 x 2bn. 92.24, 10 x 7 x 21m, L173; 

 

14 x 9 x 21m 0."; 16 x 6 x 21w 93; 12 x 3 x 2Im. [I."; 

 

12 x 8 x 2Im. 13.20; 16 x 10 x 2I.. Lt88. 

 

AL I ANGLE BRACKET 6 x I x f.. 38p. 

 

ALUMINIUM PANELS 18 
ar.t 

12 x 121 [IAk 14 gin. 11.75; 

 

6 x 4m. 55p; 12 x 8m. It-*;Ix 7m. 96p• 8 x bin. 98p; 14 x Sin. 

 

72p; 12 x sin. 90p; 16 x 10m. [2.18; 16 x 6m 9IJ8. 

 

ALUMINIUM BOXES MANY OTHER SIZES IN STOCK. 

 

4x2ix2m.ILM,3x2xI in. 88p;6x4.2..[164,8-6x3.. 

 

L2.56;12 x 5 x Sin. 12.75; 6 x 4 x 3.. [I.M; 10 x 7 x 3.. A&  

 

HIGH VOLTAGE ELECTROLYTICS 32+32/330V  SOP 

 

20/500V   75p 8+8/50OV .. 11 32132+32/450V 
9S93p 

 

32/350V 45p 8+16µ50V .7Sp 
1

2 /500V   

 

32/50OV 95p 1 6-1613 50V 75p 16.32+321SOOV  L2 

 

SINGLE PLAY DECKS. t-, L2 

 

Make Model ('&,,ridge Pncr 

 

BSR PI70 l
-
cram- 120 

 

GARRARD 620o Ccramx 122 

 

BSR P 8 Ccramx 126 

 

BSR -12 Magnrne [2x 

 

BSR P200 Magnctx: W 

 

ALUDC'HANGER BSR Ceramic 120 

 

RADIO COMPONENT SPECIALISTS 

 

Dept 4, 337, WHITEHORSE ROAD, CROYDON 

 

SURREY, U.K. TEL: 01i84 1665 

 

Poor al�an no ril. Calla,. Walc wan 

 

tuts 
"no 

Saala dot daagatca Cloee4 Wad 

 

(ACCESS 
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Back Numbers 

 

BACK NUMBERS E.E. 1972-82, except July 77. 

 

Lot only £60.00 o.n.o. Box No. 4. 
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BIG VALUE RESISTOR PACKS 

 

t f2- I OMf l ten values 

 

1 WATT CARBON FILM 

�� 

 

Total 720 resistors 

 

1WATT METAL FILM 

�� 

 

1% 50pSOppm 10(1-14(1E24 range. 

 

Total %0 retatatora. 51 

 

FREE 

 

CATALOGUE 

 

Said to evetry new ciaittlaw 

 

AC/DC COMPONENT PACKS 

 

Pack 

 

Qty 

 

Description 

 

Price 

 

No. 

 

TH1 

 

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 D0 

 

TF16 

 

6 

 

I amp Bridge Rect 

 

£1.00 

 

TH7 

 

100 

 

Transistor pads 

 

DOD 

 

TF18 

 

20 

 

A/S Fuses 20mm 

 

(1.00 

 

TF19 

 

10 

 

3A Rect Diodes 

 

E1.00 

 

TF110 

 

2 

 

ORP 12 

 

E1.00 

 

TF111 

 

5 

 

BR 100 DIAC 

 

DOD 

 

TH 12 

 

10 

 

BC1098 

 

E1D0 

 

TH13 

 

10 

 

IC's all different 

 

E1.00 

 

TFI,4 

 

50 

 

BFR86 

 

E1.00 

 

TF115 

 

12 

 

8 pin DIL sockets 

 

E1.00 

 

TF116 

 

20 

 

10mm Horiz. Pre set 

 

(10 values) 

 

fl.00 

 

TF21 

 

200 

 

47pf 160v Polystone cap 

 

12.00 

 

TF22 

 

10 

 

LM 3900 N 

 

E2.00 

 

TF23 

 

10 

 

Mixed DTL 

 

E2.00 

 

TF24 

 

5 

 

4700 mf 25v Tag Elect 

 

2"x1" 

 

12.00 

 

TF25 

 

10 

 

1000 mf 63v Ax Elect 

 

E2.00 

 

TF26 

 

50 

 

.022 mf 4ODv RAD POLY 

 

12.00 

 

TF27 

 

10 

 

100mf 250v Ax 

 

E2.00 

 

TF28 

 

10 

 

2.2mf 160v Polyester RAD 

 

(2.00 

 

TF51 

 

100 

 

white/red 5mm LED 

 

E5.00 

 

TF52 

 

50 

 

BC 108C 

 

E5.00 

 

TF53 

 

2 

 

10,000mf 63v comp grade 

 

elect 

 

E5.00 

 

TF54 

 

} kg reel 22g ersin mulucore 

 

solder 

 

ES'00 

 

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 

 

Phase add 75p to total order. 

 

AC/DC ELECTRONICS 

 

COMPONENTS 

 

DEPT E.E. 45 CHURCH STREET, 

 

ENFIELD, MIDDLESEX. 

 

415 

 



THE ONLY 

 

COMPUTER MAGAZINE 

 

YOU'LL EVER NEED 

 

BIG K is the magagine with the most 

 

for maestros of the micro. No-hold.q-barred reviews — 
of hardware, software and other wares too numerous to mention 

 

Flash techniques to help you clean up your programming. 

 

Type-in games listings to stimulate your imagination. 

 

.And much, much more. If you haven't got a micro 

 

you'll want one after reading BIG K. 

 

THIS ISSUE: Modem Living - access the world through your micro 

 

and telephone - Big K makes the right connections. 

 

Win a full-sized BATTLEZONE arcade 

 

game in Big K's extravagant 

 

competition. 

 

What's all the fuss about? Big K 

 

examines the 68000 wonderchip. 

 

Atari 800XL review. 

 

7 games programs for 

 

Commodore, Vic 20, BBC, 

 

Spectrum, ZX 81, Oric, Atari. 

 

Atari graphics -
read Big K's special feature. 

 

Plus-Arcade Alley, 

 

dozens of games reviews, 

 

expert technical 

 

features, lots of fun 

 

and lashings of colour. 

 

Third amazing issue 

 

on sale 17th May 

 

Ask your newsagent 

 

for a copy— 85p 

 

Published appproximately the third Friday of each month by IPC Magazines Ltd.. Kings Reach Tower, Stamford St., London SEI 9LS. Printed in England by Chapel River Press, Andover, Hants. 

 

Sole Agents (or Australia and New Zealand—Gordon and Gotch (A/Sia) Ltd. South Africa—Central News Agency Ltd. Subscriptions: Inland f 12.()0, Overseas L13.00 per annum payable to IPC 

 

Services, Oakheld House, Perry mount Road, Haywards Heath, Sussex. Everyday Electronics is sold subject to the following conditions namely that it shall not, without the written consent of the 

 

Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on cover, and that it shall not be lent, resold, or hired 

 

out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 

 



E.E. PROJECT KITS MAGENTA TEACH IN 84 

 

THIS MONTHS KITS 

 

PHONE OR WRITE FOR PRICES 

 

Full Kits me PCBs, eroboard, hard 

 

ware, elect romcs, cases (unlessstated) 

 

Less batten-
If you do not have the issue of E E. which 

 

includes the project - you will need to 

 

order the Insvucnon reprint as an initial 

 

50p each Reprints available separately 

 

Sop each • p&p 50p 

 

AUDIO SINEWAVE SWEEP GENERATOR Apr 

 

84 £28 34 

 

DATA ACQUISITION & CONTROL Ap, 

 

84 E67 81 

 

FUSE/DIODE CHECKER Api 84 f3 45 

 

QUASI STEREO ADAPTOR Apt 84 E1o.90 

 

TIMER MODULE FOR CENTRAL HEATING 

 

SYSTEMS Apr 84 £17.64 

 

DIGITAL MULTIMETER add on for BBC Micro 

 

Mai 94 E24 98 

 

NO CADBATTERY CHARGER Mar 84 E9 85 

 

REVERSING BLEEPER Mar 84 E678 

 

DIN LEAD TESTER Mar 94 E8 32 

 

PIPE FINDER Mar 84 E3 60 

 

LOW POWER STEREO AMP Mar B4 f27 88 

 

IONISER Feb 84 E23 98 

 

EPROM PROGRAMMER (ZX81 i Feb 94 E14 48 

 

SIGNAL TRACER Feb 84 E13 35 

 

CAR LIGHTS WARNING Feb 84 E3 76 

 

GUITAR TUNER Jan 94 E17 73 

 

BIOLOGICAL AMPLIFIER Jan B4 E19. 16 

 

CONTINUITY TESTER Dec a3 E9.99 

 

CHILDREN'S DISCO LIGHTS Dec 83 E8.42 

 

NOVEL EGG TIMER Dec 83 Inc. case E10 24 

 

SPEECH SYNTHESIZER FOR THE BBC MICRO 

 

Nov 83 less cable • sockets E21 98 

 

MULTIMOD Nov 83 E16 98 

 

LONG RANGE CAMERA/FLASHGUN TRIGGER 

 

Nov 83 E13.50 

 

HOME INTERCOM less hek wee Oct 83E14.3: 

 

IMMERSION HEATER TELLTALE Oct 83£9.98 

 

TEMPERATURE TRANSDUCER AMP Oct 

 

83 E14 87 

 

SHORT WAVE RADIO less 'phones. Oct 

 

83 Il 63 

 

Moro headphones extra E3 36 

 

DIGITAL TO ANALOGUE BOARD Oct 83 E1998 

 

less cable. case & connector 
HIGH POWER DAC DRIVER BOARD Ocl 831-
1. o E12.52 

 

A TO D CONVERTER FOR RM380Z Sept 83 me 

 

plug E35 98 

 

HIGH SPEED A TO D CONVERTER Sept 83 less 

 

,:able & connector E27 98 

 

SIGNAL CONDITIONING AMP Sept a3 n 

 

case E8 98 

 

STORAGE 'SCOPE INTERFACE FOR BBC MI-
CRO Aug 83 less software E15.38 

 

PEDESTRIAN CROSSING SIMULATION 

 

BOARD Aug 83 no case E10.29 

 

HIGH POWER INTERFACE BOARD Aug a3 no 

 

case Elio 30 

 

CAR INTRUDER ALARM Aug 83 E16.98 

 

TRI BOOST GUITAR TONE CONTROLLER July 

 

83 E8 35 

 

USER PORT 1/0 BOARD less cable 

 

plug E1049 

 

USER PORT CONTROL BOARD July 83 less 

 

cable • plug £2514 

 

BINARY BANDIT GAME July B3 loss case E9 88 

 

EPROM PROGRAMMER Jun 83 less software. 

 

TRS80 E44 99 Geme (45.73 

 

ENVELOPE SHAPER Jun 831- case E12.33 

 

REAL TIME CLOCK May 83 less software and 

 

Apple 11 E33 98 BBC E39.59 less power plug 

 

MODEL TRAIN CONTROLLER May 83 £27.17 

 

GUITAR HEADPHONE AMPLIFIER May 83£7.92 

 

MW PERSONAL RADIO less case, May 83 E7 62 

 

MOISTURE DETECTOR May a3 E5.46 

 

CAR RADIO POWER BOOSTER Apn1 83 El  99 

 

FUNCTION GENERATOR April 83 E45 98 

 

FLANGER SOUND EFFECTS April 83 C24 17 

 

NOVELTY EGG TIMER April 93 less case ES A8 

 

ZX SPECTRUM AMPLIFIER April 83 E9 87 

 

DUAL POWER SUPPLY March 83 E59 38 

 

BUZZ OFF March B3 E45 1 451 

 

SPEECH PROCESSOR Feb 83 Ell 66 

 

PUSH BIKE ALARM Feb 83 Ell 13 

 

DOUBLE DICE Jan 83 E11.se 

 

ELECTRONIC V/1 METER Dec. 82 E12.52 

 

ZX TAPE CONTROL Nov. 82 17 13 

 

SINE WAVE GEN Oct. 82 E/6.11 

 

G P PRE AMP Od 82 E6 09 

 

LIGHTS ON ALERT Oct 82 £4.68 

 

CONTINUITY CHECKER Sept 82 E5 a7 

 

SOUND SPLIT
-
TER Sept 82 E17 35 

 

SOUND RECOM61NER Sept 82 E4 07 

 

SCREEN WASH DELAY Sept. 82 £4.93 

 

CO ROGER BLEEPER Aug. 82 E932 

 

2 WAY INTERCOM July 82 no case E4 52 

 

ELECTRONIC PITCH PIPE July 82 E540 

 

REFLEX TESTER July 81 E7 77 

 

SEAT BELT REMINDER Jun 82 E4 10 

 

EGG TIMER June 82 

 

E5 44 

 

Nov 81 

 

EXPERIMENTER CRYSTAL SET 

 

nal 

 

Headphones 

 

CAPACITANCE METER Oa 81 

 

SUSTAIN UNIT Oct 81 

 

'POPULAR DESIGNS' Oct. B1 

 

TAPE NOISE LIMITER 

 

HEADS AND TAILS GAME 

 

CONTINUITY TESTER 

 

PHOTO FLASH SLAVE 

 

FUZZ BOX 

 

SOIL MOISTURE UNIT 

 

ICE ALARM 

 

0.12V POWER SUPPLY Sept 81 E1948 

 

CMOS CAR SECURITY ALARM Sept 81 E9 95 

 

CMOS DIE Sept 81 E8 80 

 

CMOS METRONOME Aug 81 fe 99 

 

COMBINATION LOCK July 81 less case C21 58 

 

LIGHTS REMINDER AND IGNITION LOCATOR 

 

E  May 81 E626 

 

SOIL MOISTURE INDICATOR E . May 81 E4 49 

 

GUITAR HEADPHONE AMP E . May 81 E4 66 

 

PHONE BELL REPEATER/BABY ALARM May 

 

81 E6 15 

 

INTERCOM April 81 £21.43 

 

SIMPLE TRANSISTOR & DIODE TESTERS Mar 

 

81 Ohmeter version £2.22 

 

Led version E2 98 

 

LED DICE Mar 81 E9 35 

 

MODULATED TONE DOORBELL Mar 81 E7 35 

 

2 NOTE DOOR CHIME Dec 90 Ell 35 

 

LIVE WIRE GAME Dec 80 E72 87 

 

GUITAR PRACTICE AMPLIFIER Nov 80 

 

E74 10 less case Standard case extra E3 88 

 

SOUND TO LIGHT Nov 80 3 channel E23 40 

 

TRANSISTOR TESTER Nov 80 E12 8o 

 

AUDIO EFFECTS UNIT FOR WEIRD SOUNDS 

 

Oct 80 E14 40 

 

IRON HEAT CONTROL Oct 80 E6 30 

 

TTL LOGIC PROBE Sept 80 ES 68 

 

ZENER DIODE TESTER Jun 80 E7 30 

 

LIGHTS WARNING SYSTEM May 80 ES 20 

 

BATTERY VOLTAGE MONITOR May 80 E5 66 

 

CABLE & PIPE LOCATOR less coil former Mar 

 

80 E4 61 

 

KITCHEN TIMER Mar 80 [1 620 

 

MICRO MUSIC BOX Feb 80 E77 96 

 

Case extra £3.60 

 

SLIDE/TAPE SYNCHRONISER Feb 80 £13.50 

 

MORSE PRACTICE OSCILLATOR Feb 80 £4.98 

 

SPRING LINE REVERS UNIT Jan. 80 E27.20 

 

UNIBOARD BURGLAR ALARM Dec 79 £6.70 

 

DARKROOM TIMER July 79 E3 20 

 

ELECTRONIC CANARY Jun 79 E640 

 

TRANSISTOR TESTER Apr 79 ES 38 

 

MICROCHIME DOORBELL Feb 79 E17.48 

 

FUSE CHECKER Sept 78 E2.54 

 

SOUND TO LIGHT Sept 78 Ell 20 

 

CAR BATTERY STATE INDICATOR less case 

 

Sept /8 £2.29 

 

R F SIGNAL GENERATOR Sept 78 E31.20 

 

IN SITU TRANSISTOR TESTER Jun 78 E7 So 
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 £3 15 

 

PHONE/DOORBELL REPEATER July 77 ES 20 

 

ELECTRONIC DICE Mar 77 E624 

 

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

 

* FUN WITH ELECTRONICS 

 

Enjoyable introduction 11 electromcs Full of 

 

* very clear full colour pictures and easy to follow 

 

text. Ideal for all beginners - children and 

 

3f adults Only basic tools needed. 64 full colour 

 

pages cover all aspects soldering - fault 

 

* finding - components (identification and how 

 

CAR LED VOLTMETER less case May 820.18 

 

V.C.O SOUND EFFECTS UNIT Apr 82 (12 71 

 

CAMERA OR FLASH GUN TRIGGER Mar 82 

 

E13 65 less tripod bushes 

 

POCKET TIMER Mar 82 £4.10 

 

GUITAR TUNER Mar 82 E17,19 

 

SIMPLE STABILISED POWER SUPPLY Jan 82 

 

£26.98 

 

MINI EGG TIMER. Jan 82 £1.40 

 

SIREN MODULE Jan 82 less speaker Eli. 10 

 

MODEL TRAIN CHUFFER Jan 82 f8.98 

 

SIMPLE INFRA RED REMOTE CONTROL 

 

Eta 70 

 

Nov 81 less 

 

Eli 60 

 

£3.36 extra 

 

E25 81 

 

E13 99 

 

Eoo 00 

 

E4 98 

 

E2 75 

 

E4 48 

 

E3 80 

 

E7 98 

 

Eli 39 

 

E8 70 

 

they work(. 

 

* Also full details of how to build 6 projects 

 

* burglar alarm, radio, games. etc. Requires Sol 

 

der ing -- 4 pages clearly show you how 

 

* COMPONENTS SUPPLIED ALLOW ALL 

 

PROJECTS TO BE BUILT AND KEPT. 

 

7f Supplied less bananas & cases. 

 

FUN WITH ELECTRONICS, 

 

* COMPONENT PACK E16 48 

 

BOOK EXTRA E7 25 

 

J� Book available separately 

 

* * J111. 

 

* NEW SERIES - ALL COMPONENTS IN STOCK NOW FOR 

 

* FAST DELIVERY. All top quality components as specified by 

 

* 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 

 

7f - TEACH IN 84 KIT. £18.98 inc VAT. P+P 50p. Send now for 

 

3f fast delivery. Reprints of previously published parts 50p each. 

 

* Official school/college orders welcome. 

 

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

 

* 

 

MORE KITS AND 

 

COMPONENTS 

 

IN OUR LISTS 

 

FREE PRICE LIST 

 

Price fist included with 

 

orders or send sae (9 r 4) 

 

CONTAINS LOTS MORE 

 

KITS. PCDs & 

 

COMPONENTS 

 

ELECTRONICS 

 

CATALOGUE 

 

Illustrations, product descriptions, circuits all in-

cluded. Up-to-date price list enclosed. All pro-
ducts are stock lines for fast delivery. 

 

Send Hop in stamps or add Hop to order. 

 

Free to Schools/Colleges requested on official 

 

letterhead. 

 

MAGENTA ELECTRONICS LTD. 

 

EE17, 135 HUNTER ST., 

 

BURTON-ON-TRENT 

 

STAFFS, DE14 2ST. 

 

MAIL ORDER ONLY. 

 

0283 65435, Mon-Fri 9-5. 

 

Access/Barclaycard (Visa) by 

 

phone or post 

 

24 hr Answerphone for credit 

 

Add 50p p&p to all orders 

 

Prices include VAT 

 

Sae all enquines 

 

Official orders welcome 

 

OVERSEAS. Payment must be sterling 

 

IRISH REPUBLIC and BFPO UK PRICE', 

 

EUROPE. UK PRICES plus 10^0 

 

ELSEWHERE write for quote 

 

card orders. 

 

SOLDERING/TOOLS 

 

ANTEX X5 SOLDERING IRON 25W 

 

SOLDERING IRON STAND 

 

SPARE BITS. Small, standard large. 

 

ach For X5.X25 

 

SOLDER. Handy sue 

 

SOLDER CARTON 

 

DESOLDER BRAID 

 

HEAT SINK TWEEZERS 

 

DESOLDER PUMP 

 

HOW TO SOLDER LEAFLET 

 

LOW COST CUTTERS 

 

LOW COST LONG NOSE PLIERS 

 

WIRE STRIPPERS & CUTTERS 

 

PRECISION PETITE 

 

12V PCB DRILL 

 

DRILL STAND 

 

VERO SPOT FACE CUTTER 

 

PIN INSERTION TOOL 

 

VEROPINS (pk of 1001 01
-

MULTIMETER TYPE 1 11,000 opvl 

 

CROCODILE CLIP TEST LEAD SET. 

 

with 20 chips £1.15 

 

RESISTOR COLOUR CODE CALCULATOR 23p 

 

CONNECTING WIRE PACK TYPE ED 11 

 

colours 40p 

 

ILLUMINATED MAGNIFIERS 

 

Small 2
-

ilia (5 • magi El 32 

 

Large 3
-
d,a (4 - megl E252 

 

CORE TRIM TOOL 39p 

 

PRESET TRIM TOOL 60p 

 

FREEZER AEROSOL £159 

 

CONTACT CLEANER AEROSOL £115 

 

ELECOLIT CONDUCTIVE PAINT E4 99 

 

PVC TAPE IRGBI 3 reels f39p 

 

SCREWDRIVER SET E1 98 

 

POCKET TOOL SET E3 98 

 

DENTISTS INSPECTION MIRROR E2 85 

 

JEWELLERS EYEGLASS E1 50 

 

PLASTIC TWEEZERS 69p 

 

£6.29 

 

E2 18 

 

ON 04 

 

E7 38 

 

E2 50 

 

69p 

 

35p 

 

Eli 48 

 

13p 

 

E 1 69 

 

Et 68 

 

198 

 

E12 90 

 

E9 78 

 

£1 76 

 

E2.52 

 

65p 

 

E5 85 

 

10 leads 

 

MULTIMETER TYPE 2. (YN3BOTRl 20K op v 

 

w,in transistor tester E14.99 

 

AC - DC volts DC current 4 very useful rests 

 

tance ranges We've used it and we like it 

 

..
N  

 

HELPING HANDS JIG E6 65 

 

He,W base $ix 
del^ 

and 

 

socket pmts allow i hone 

 

variation of clips through 

 

360' Has 2{
- diameter (2.5 

 

magnifier anachedl, used 

 

and recommended by our 

 

staff 

 

PAIR OF PROBES WITH LEADS (u). 77p 

 

O MAX PUNCHES 

 

3/9" E2 96, t: 2" E3 06; 5/8' 11 3/4 3 24 

 

Speakers Mm 8 ohm Ill 64 ohm 89p. 80 ohm 

 

Cr

 

 

Crystal earpiece 

 

Magnetic earpiece 

 

Stethoscope attachment 

 

Mono headphones 

 

Stereo headphones 

 

Telephone pickup coil 

 

Min buzzer eV 75p '2V 72p 

 

I breadboard 

 

S Dec breadboard 

 

B.-board breadboard 

 

Verobloc breadboard 

 

BOOKS: 

 

57p 

 

19p 

 

69p 

 

E3 36 

 

ES 49 

 

68p 

 

E6 20 

 

E3 98 

 

Eli 98 

 

E5 88 

 

A Practical Introduction to Digital IC's E7 75 

 

How to design and Make Your Own PCB's 

 

'1 95 

 

Simple L E D Circuits Book 2 E1 35 

 

How to Make WelkieTalkies E1 95 

 

Projects in Opto-Electronics Et 95 

 

Electronic Projects for Beginners £7.95 

 

Electronic Security Devices E7 95 

 

50 Circuits Using 7400 Series IC's E7 75 

 

Second Book of CMOS IC Projects E1 50 

 

Electronic Household Projects E7 75 

 

Radio Control for Beginners E7 75 

 

Electronic Synthesiser Projects E1 75 

 

How to Identify Unmarked IC's 65p 

 

Internatmnel Diode Equivalents Guide E1 25 

 

Handbook of Integrated Circuits (IC's) Equiv. 

 

& Substitutes E1 95 

 

Beginners Guide to Building Electronic 

 

Projects E7 95 

 

Second Book of Transistor Equivalents and 

 

Substitutes El 75 

 

How to Build Your Own Solid State 

 

Oscilloscope fl 95 

 

Semiconductor Data Book Newnes E6 95 

 

Basic Electronics Theory and practice Off! 98 

 

Burs Is Alarm Systems E5 55 

 

Electronics Build and Learn E3 90 

 

Electronic Projects in Music E3 90 

 

Electronic Projects in Photography E3 90 

 

PCB etching kit 

 

ZX81 edge connector 

 

Ferrite rod 5 inch 

 

PP3 clips lop PP9 chps lip. 

 

2 Station intercomm 

 

IC Sockets 8 pin lisp. 14 pin 17p 

 

Traditional Style Bell 

 

Public Address Mic 50K 

 

Mic Insert Crystal 

 

Caswne Mic 

 

Pillow Speaker 

 

Horn Speaker 51 8 ohm 

 

E6 48 

 

E2 25 

 

59p 

 

C10 53 

 

16 on lap 

 

E1 95 

 

E4 95 

 

asp 

 

E7 29p 

 

f140 

 

f6 98 

 

Microprocessors for Hobbyists E4 75 

 

Electronic Test Equipment Construction 

 

OP75 El 75 

 

Electronic Projects for Home Security f3 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 E1 25 

 

IC555 Projects E7 95 

 

Electronic Music Projects Et 75 

 

Practical Construction of Pre-Amps, Tone 

 

Controls Filters + Allen El 95 

 

How To Make Walkie Talkies E7 95 

 

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 £3.20 

 

Component pack £34.64 less battery 

 

ADVENTURES WITH ELECTRONICSby 
 D  

Tom 

 

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 - includmc 

 

three radios, siren, metronome, organ, intercom, timer, etc. Helps you learn abou 

 

electronic components and how circuits work. Component pack includes an S-Del 

 

breadboard and all the components for the projects. 

 

Adventures with Electronics E2.85. Component pack E20.98 less battery. 

 



M OnwPUln Massive range of components 

 

for your hobby .... insist on Maplin quality! 

 

MAPLIN'S TOP TWENTY KITS  

 

THIS LAST ORDER KIT 

 

MONTH DESCRIPTION OF KIT CODE PRI 

 

1. (1) 075W Mosfet Amp Module LW51F E12 

 

2. (2) M Modem LW99H £44 

 

Case also available: YK62S Price £9.95. 

 

3. (4) • Car Burglar Alarm LW78K £6 

 

4. (5) • Partylite LW93B £9 

 

5. (3) • ZX81 10 Port LW76H £9 

 

6. (19) • Spectrum Keyboard LK29G £28 

 

Also required: LK30H £6.50; Case: XG350 £4.95 -

Also available complete ready-built: XG36P £44.95. 

 

7. (9) • Syntom Drum Synthesiser LW86T £11 

 

8. (8) q VIC20 64 RS232 Interface LK11 M £9 

 

9. (7) • 8W Amp Module 

 

10. (10) *Harmony Generator 

 

11. (15) • Logic Probe 

 

12. (6) • Keyboard for ZX81 

 

CE 

 

.95 

 

.95 

 

DETAILS IN 

 

PROJECT BOOK 

 

Best of E&MM 

 

5 XA05F 

 

.95 4 XA04E 

 

.45 Best of E&MM 

 

.25 4 XA04E 

 

.50 9 XA09K 

 

Total £39.95. 

 

.95 Best of E&MM 

 

.45 7 XA07H 

 

LW36P £4.45 Catalogue 

 

LW91Y £17.95 Best of E&MM 

 

LK13P £9.95 8 XA08J 

 

LW72P £23.95 3 XA03D 

 

Case also available: XG 17T £4.95. Complete ready-built: XG22Y £32.50 

 

13. (14) • Ultrasonic Intruder Detctor LW83E El 0.95 4 XA04E 

 

14. (111 • Spectrum RS232 Interface LK21X £17.95 8 XA08J 

 

15. (17) • Hexadrum LW85G £19.95 Best of E&MM 

 

16. (-) • Noise Gate LK43W £9.95 Best of E&MM 

 

17. 1-) • Guitar Tuner LW90X £10.75 Best of E&MM 

 

18. (-) • Freq. Meter Adaptor LK20W £8.99 9 XA09K 

 

19. (16) • Car Battery Monitor LK42V £6.25 Best of E&MM 

 

20. (20) M ZX81 Speech Synthesiser LK01B £16.95 6 XA06G 

 

Over 80 other kits also available. All kits supplied with instructions. 

 

The desriptions 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. 

 

MAPLIN'S FASCINATING PROJECTS BOOKS 

 

Full details in our Project Books 

 

Price 70p each. 

 

In Book 1 (XAO1B) 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 I OHz 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. 

 

r 

 

Mxt4.lN 

 

tvvrxt.ti-rs MM& 

 

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 • 1,0 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/6/84 

 

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 PROJECTS 

 

FROM E&MM 

 

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 XH61 R. Price £1. 

 

a..... P LL i i n 

 

ELECTRONIC 

 

SUPPLIES LT', 

 

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, Westcliff-on-Sea. Essex. Tel: 0702 

 

554000. • 46-48 Bevots 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). 

 

 I 

 

Despatch by return of post where goods d-


