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PROJECTS 

 

ELECTRONIC CODE LOCK by Dr. W. D. Phillips 

 

Prevent unauthorised use of electronic equipment 

 

CAPACITANCE COMPARATOR by L. S. Cook 

 

Quick check for unmarked devices 

 

ATOM EPROM SIMULATOR by J. R. W. Barnes 

 

Low cost program adaptor 

 

ULTRASONIC BURGLAR ALARM by I. H. F. Goult 

 

Rumble the quietest burglar with an even quieter whistle 

 

CB MINI POWER SUPPLY by T. R. de Vaux Balbirnie 

 

Allows hand-held tranceivers to be used at home without constant 

 

battery replacement 

 

CAR LIGHTS WARNING by H. B. Foster 

 

Don't drive in the dark 

 

SERIES 

 

TEACH-IN 84 by George Hylton 

 

Part 10: Digital Circuits 

 

ANATOMY OF YOUR MICRO by Owen Bishop 

 

Part One: Introduction—The Microprocessor 

 

OSCILLATORS by J. R. Davies 

 

Part 2: Using the 555 and ICM7555 

 

FEATURES 

 

EDITORIAL New Technology 

 

SHOPTALK by Dave Barrington 

 

Product news and component buying 

 

CIRCUIT EXCHANGE 

 

A forum of readers' ideas 

 

FOR YOUR ENTERTAINMENT by Barry Fox 

 

Computer Time; Video Dropouts; Microchip Clean-up 

 

PRINTED CIRCUIT BOARD SERVICE 

 

COUNTER INTELLIGENCE by Paul Young 

 

A retailer comments 

 

EVERYDAY NEWS 

 

What's happening in the world of electronics 

 

NEW PRODUCTS 

 

Facts and photos of instrument, equipment and tools 

 

RADIO WORLD by Pat Hawker G3VA 

 

New Licences; Baby Broadcasters; High-Speed Satellite 

 

SQUARE ONE 

 

Beginners' Page: Integrated circuits 
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Our August 1984 issue will be published on Friday, 
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C irkit.A 

 

new n me  

 

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 1 discount vouchers! 

 

If you have any enquiries please telephone us on Hoddesdon (0992) 444111. 

 

Name   

 

Address   

 

Telephone  

 

Area of Special Interest   

 

Cirkit 

 

Bigger Stock. Better Service. 
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Computer Products 

 

A complete range from Connectors to 

 

Board Level product 

 

C 12 Computer Cassette 21-00012 0.55 

 

BBC to Centronics Primer 03-10019 7.25 

 

BBC to 25 way D Male 03.10021 4.50 

 

25w 

 

w

y D Socket 10.25200 1.90 

 

25 ay D Plug 10-25100 1.30 

 

Cover for 25 way D 10-25322 0.93 

 

20 up Eprom Fraser 4CL82100 31.25 

 

Z80 A Industrial Controller 40-82000 49.95 

 

6802 Industrial Controller 40-68020 49.95 

 

6502 Industrial Controller 40.6%20 49.95 

 

Z8 Basic/Debug Controller 41400904 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. 

 

1-9 10-49 

 

AA 12V 500MAH 0112004 0,80 0.74 

 

'C' 12V 22AH 0112024 2.35 1.99 

 

'D' 1.2V 4.0AH 011204.4 3.05 2.85 

 

PP3 84V IIOmAH 0144054 3.70 3.50 

 

CH 1/22 PP3 Charger I I mA fox 16 hours 

 

01-00159 4.30 

 

CHS/RX Multipurpose Charger 

 

014)22(4 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, 2xD+l xPP3, 2xC+2xAA, 

 

2xC+IXPP3,2XAA+IXPP3. 

 

Battery Adaptor 01-12001 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 10 

 

LM301AN 

 

LM308CN 

 

LM31 ICN 

 

LM324 

 

LM339N 

 

LM346 

 

LF347 

 

LM348 

 

LF351 

 

LF353 

 

LM380N 

 

NE555N 

 

DIL version 

 

DIL verskm 

 

Popular comparator 

 

Low power quad op amp 

 

Low power quad comparator 

 

Programmable quad op amp 

 

Quad B,-FET up amp 

 

Quad 741 type op amp 

 

BI-FET op amp 

 

Dual version of LF351 

 

IW AF power amp 

 

Mulnpurpose low cost timer 

 

61-03011 0.44 

 

614)3081 0.65 

 

61-00311 0.46 

 

61-03240 0.67 

 

61-03390 0.68 

 

61-00346 3.72 

 

61-00347 1.82 

 

61-03480 1.26 

 

614)3510 0.49 

 

614)3530 0.76 

 

61-00380 1.00 

 

614)5550 045 
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for a better service. . 

 

445564 Dual version nl the 555 6145560 0.50 

 

uA741CN DIL low cost op amp 6147411 U.22 

 

uA747CN Dual 741 op amp 6W7470 0.70 

 

uA748CN 741 with external frequency 

 

comp 6144780 0.40 

 

HA1388 18W PA from 14V 61-01388 2.75 

 

TDA2002 8W into 2 ohms power amp 6142002 1.25 

 

ULN2283 IWmax. 3-12Vpoweramp 61-02283 LW 

 

MC3357 Low power NBFM IF system 

 

and detector 61-03357 2.85 

 

ULN3859 Low current dual conversion 

 

NBFM IF and detector 61-03859 2.95 

 

LM39W Quad norion amp 61-39000 0.60 

 

LM3909N 89m DIL LED Hasher 61.39090 0.68 

 

K94445 Radio control 4 channel 

 

encoder and RF 61-04445 1.29 

 

K94446 Radio control 4 channel 

 

receiver and decoder 61-04446 2.75 

 

ICM7555 Low power CMOS version of 

 

timer 61.75550 0.98 

 

ICL8038CC Versatile AF signal generator 

 

with sine/square /triangle 

 

OPs 61-08038 4.50 

 

TK I0170 5 channel version of KB4445 61-10170 1.87 

 

HAI2002 Protection monitor system 

 

for amps. PSUx. TXs etc 61.12002 1.22 

 

HA12017 83dB S/N phone preamp 

 

0001 6THD 61-12017 0.80 

 

MC14412 304 baud MODEM controller 

 

(Eduro/USspecs) 61-14412 6.85 
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Microprocessor & Memories 

 

Z80A Popular and powerful 

 

8-bit CPU 2618400 3.40 

 

Z80APIO 2 pot parallel input/output 2619420 2.95 

 

Z80A CTC 4 channel counter/timer 26-18430 2.90 

 

Z8671 Z8 Micro comp and Basic 26418671 17.50 

 

61163 16K 12kx8) CMOS 

 

RAM 200nS 26361 16 6.68 

 

Z6132-6 32K(4kxA)quasi 

 

RAM 35Ons 

 

41162 16K116kx I115OnS 

 

2764 64K(8kx8)450nS 

 

2732 32K(4kx8)450nS 

 

Voltage Regulators 

 

7805 

 

7812 

 

7815 

 

7905 

 

7912 

 

7915 

 

5V IA positive 

 

12V IA positive 

 

15V I A positive 

 

5V IA negative 

 

12V IA negative 

 

15V IA negative 

 

Transitors 

 

BC182 General purpose 
se K212 General purpo 

 

BC237 Plastic BC:107 

 

BC238 

 

B(723939 

 

BC 307 

 

BC308 

 

Plastic BC 108 

 

Plastic BC109 

 

Complement to BC237 

 

Complement to BC238 

 

2606132 15.00 

 

26.24116 1.59 

 

2602764 9.50 

 

2602732 5.70 

 

27-78052 

 

27-78122 

 

27-78152 

 

27-79052 

 

27-79122 

 

27-79152 

 

58-00182 

 

5840212 

 

58-00237 

 

524X1238 

 

5800239 

 

5800307 

 

58W308 

 

0.40 

 

0.40 

 

0.40 

 

0.49 

 

0.49 

 

0.49 

 

0.10 

 

010 

 

0.08 

 

0.08 

 

0.08 

 

0.08 

 

0.08 

 

BC309 Complement to BC239 

 

BC327 Driver/power stage 

 

SC337 Driver/power stage 

 

MPSA13 NPN Dulington 

 

MPSA63 PNP Complement to 

 

MPSA 13 

 

J310 NET for HF-VHF 

 

J176 NET analogue switch 

 

3SK51 Dual gate MOSFET-VHFamp 

 

3SK88 Dual gate MOSFET-Ultra to 

 

noise 

 

TIP31A Output stage 

 

TIP32A Complement 3o 1IP31A 

 

VN66AF VMOS Power FET 

 

ZTX3866 E4ine version 2N3866 

 

IN4001 Rectifier diode 

 

IN4002 Rectifier diode 

 

IN414 se 8 General purpo silicon 

 

Silicon Controlled Rectifier 

 

BRYWIW IWV 8A 

 

C 106DI 400V 4.OA 

 

C122DI 400VROA 

 

3mm Diameter LEDs 

 

V178P Red 

 

V179P Green 

 

MOP Yellow 

 

5mm Diameter LEDs 

 

CQY40L Red 

 

CQY72L Green 

 

CQY74L Yellow 

 

Infra-Red LEDs 

 

CQY99 Emitter 

 

BPW41 Detector 

 

Tri Colour LED 
Orange-Green-YellowV518 Orange-Green-Yellow 

 

Capacitors 

 

- rataaaassw- 

 

I 

 

5800309 o.(ul 

 

52400327 0.13 

 

58-00337 0.13 

 

5844013 

0.304063 58.0 0.30 

 

5942310 0.69 

 

59-02176 

0.6540 60451 0.60 

 

6044088 0.99 

 

58-15031 0.35 

 

5815032 0.35

0-0 62066 0.95 

 

58-03866 0.45 

 

1240016 0.06 

 

1240026 0.07 

 

1241486 0.05 

 

s 

 

52-55100 0.50 

 

52-00106070 

 

52-00122 1.45 

 

1501780 OAS 

 

15-01790 0.16 

 

IS-01900 0.18 

 

15.10400 0.12 

 

I5-10720 0.15 

 

15.10740 0.15 

 

1-11-10990  0.56 

 

15-30410 1.51 

 

15-05180 0.60 

 

Aluminium Electrolytics Radial PCB 

 

Mounting 

 

IQs 

 

47u 

 

47u 

 

470u 

 

470u 

 

16V 

 

16V 

 

25V 

 

63V 

 

16V 

 

Tantalum Beads 

 

]of 

 

10uf 

 

47uf 

 

47uf 

 

35V 

 

16V 

 

63V 

 

16V 

 

1 

 

Yn 

 

05.10606 

 

0547606 

 

05-47607 

 

0547705 

 

05-47706 

 

05-11501 

 

0510601 

 

05476tH 

 

05-476Or2 

 

P 

 

Pack ,4 4 

 

0.24 

 

0.28 

 

0.28 

 

0.36 

 

0 48 

 

Each 

 

0.18 

 

0.28 

 

0.45 

 

0.92 

 

Monolithic Capacitors 

 

In 

 

IOn 

 

IOOn 

 

0410204 

 

0410304 

 

0410404 

 

Low Voltage Disc Cermatc 

 

In 

 

IOn 

 

Polyester (0280) 

 

IOn 

 

47n 

 

IWn 

 

470n 

 

luF 

 

R F Components 

 

0410203 

 

0410303 

 

0410305 

 

04-47305 

 

04.10405 

 

0447405 

 

04-10505 

 

Pack of 3 

 

0.39 

 

042 

 

0.45 

 

Pack of 5 

 

0.20 

 

0.20 

 

Pack of 3 

 

0.18 

 

0.24 

 

0.24 

 

0.51 

 

0.66 

 

Filters 

 

CFU/I.FB CFW/LFH SERIFS 

 

Miniature 455kHz filters. I/P and O/P 

 

impedance 2K. 

 

-6dBW -*MBW 

 

1FB6/CFZA55H 6k Hz I8kHz 16-45512 1.95 

 

IFB12/CFIJ455F 12kHz 26kNz 1645515 195 

 

LFH6S/ 

 

CFW455Kr 6k Hz 14kHz 16-45525 2.45 

 

LFGI25/ 

 

CFW455FT 12kHz 22kHz 1645528 245 

 

CF1N2455A Mechanical IF Filters tin 

 

455kHz 1945530 0.77 

 

Crystal Filters 2 Pole Types 

 

IOM 15A 10.7 Centre Freq. 20.10152 2.10 

 

IOMO 8AA 10.695 Centre Freq. 2011152 3.49 

 

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) 

 

CS240 bat 240VAC 17 Watts 5422300 520 

 

X5240 trort 25W 240V High heat 

 

capacity 54-225M 5.40 

 

SK6 Presentation pack of one 

 

X5240 with Sr4 stand 

 

MLXS Handy 12V ISW s,sldermg 

 

vort complete with 

 

cnicodile clips and solder 5420004 5.60 

 

5422510 720 

 

Please add 15% VAT to all advertised prices 

 

and 60p post and packing. Minimum order 

 

value U please. We reserve the right to vary 

 

prices in accordance with market 

 

fluctuation. 
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METERS: 110 x 82 x 

 

35mm 

 

30µA, 50µA, 100µA. £5.90 

 

Post 50p. 

 

METERS: 45 x 50 x 34mm 

 

50µA, 100µA, 1mA, 5mA, 10mA, 

 

25v, 1 A, 2A, 5A 25V. 

 

£3.54. Post 30p. 

 

METERS: 80 x 47 x 33mm 

 

501AA 100µA 1mA, 5mA, 10mA, 

 

10omA, 1A, 2A, 25v, 50v, 

 

50-0-50µA, 100-0-100µA. Ell 

 

VU meters £8.04. 

 

Post on above meters 30p. 

 

Silicone grease 50g £1.32. 

 

Post 16p, 

 

NI-CAD BATTERY 

 

CHARGER 

 

Led indicators charge-test 

 

switch. For PP3, HP7, HP11 & 

 

HP2 size betteries. 

 

Price £5.85. Post 94p. 

 

Motorola Piezo Ceramic Tweeter 

 

£5.20 Post 33p 

 

T.V. UHF Aerial Amplifier 300-
89OMHz E6.03 post 57p 

 

Desoldering PumpE4.25 post 27p 

 

Resistance Substitution 
£3 

Box 

 

.97 post 17p 

 

Vernier Dial 50mm Dia. 

 

£2.31 post 17p 

 

Tape Head Demagnetizer 

 

E2.60 post 39p 

 

Min. Buzzer 6 or 12V 63p post 21 p 

 

TRANSFORMERS 

 

240v Primary 

 

3-0-3v 100mA 82p 

 

6-0-6v 100mA £1.20 

 

6-0-65 250mA £1.33 

 

12-0-12v 50mA £1.13 

 

12-0-12v 100mA £1.21 

 

9-0-9 hr 75mA £1.20 

 

9-0-9v 250mA £1.37 

 

Poston above transformers 48p. 

 

9-0-9v 1A £2.05 

 

12-0-12v 1A £2.52 

 

15-0-15V to E3.11 

 

6-0-6v 1 }A £2.20 

 

Post on above transformers 94p. 

 

Rotary Switches: 1 Pole 12 

 

Way 2P6W, 3P4Way, 4P3W 42p 

 

Post 16p 

 

Illuminated Rocker Switch 

 

240V 6A Red 88p Post 16p 

 

All above prices include V.A.T. Send f1 for a new comprehensive 

 

1983/84 fully illustrated catalogue with a new price list. Send S.A.E. 

 

with all enquiries. Special prices for quantity on request. 

 

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

 

M. DZIUBAS 

 

158 Bradshawgate, Bolton, 

 

Lancs. BL2 1 BA. 
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ELECTRO ALUE 

 

Not only will you find a wide 

 

selection of all the usual types you 

 

may require in our Ad products list, 

 

there are also many others made 

 

necessary by today's ever- 

 

advancing 

 

electronics lust one more example 

 

of how much better Electrovalue 

 

serves you 

 

Your SPECIALIST SUPPLIERS for 

CONNECTORS 

 

.JL / 

 

5 

 

Please mention this journal when 

 

getting in touch with Electrovalue 

 

D SERIES CONNECTORS 

 

9, 15,25, 37 or 50 way connectors with corresponding covers and retainers. Gold 

 

plated contacts Max current per contact - 5A. 

 

ID CONNECTORS 

 

For connecting ribbon cable to PCBs. Insulation Displacement Type: 16, 20, 26, 34 or 

 

40 way. 1A per contact. Straight or right angle plug fitting, cable socket has strain 

 

relief 

 

RPC CONNECTORS 

 

5 way and 7 way chassis plus and sockets. DIN style layout. Gold-plated pins 25OV/ 

 

5A rating per socket. 

 

OTHER TYPES 

 

Edge connectors, DIN, lack plugs and sockets, phono, XLR, BNC, UHF and power. 

 

BRITAINS LEADING QUALITY COMPONENT 

 

SUPPLIERS-SEND FOR FREE 36 PAGE A-Z LIST 

 

ATTRACTIVE DISCOUNTS-FREE POSTAGE-600D SERVICE & DELIVERY 

 

ELECTRO UAL E LTD 

 

Phone 1o7e41 373603. Telex 264175 

 

North 680 Bumage Lane, Manchester (061) 432 4916 

 

EV Computing Shop 700 Bumage lane, Manchester (061) 431 

 

ACCESS AND 

 

Phoned Order 

 

Welcome 

 

Fig 1, B.F. 
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YOUR CAREER..YOUR FUTURE..YOUR OWN BUSINESS..YOUR HOBBY 

 

THIS IS THE AGE OF ELECTRONICS! 

 

mewaasrastesrpwm Wus"... 

 

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 minimum 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 

 

CACC 

 

You will do the following: 

 

• Build a modern oscilloscope 

 

• Recognise and handle current electronic 

 

components 

 

• Read, draw and understand circuit diagta... , 

 

• 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 Fl, VCR and mlcrowocessor 'computer 

 

BritishNationalRadio&Electronics School Reading,Berks.RGl 1BR 

 

please send your brochure without any obligation to 

 

NAME 

 

I am interested in 

 

COLOUR ADDRESS 

 

Im BROCHURE 

 

I
W 

 

w 

 

Post now to: 

 

BLOCK CAPS PLEASE 

 

�BritishNatioa�a!Radio&Eleratraa�iasSctwol Reading,&rks.RC 1BR 

 

420 

 

»t St Jude's Road 

 

Englrs6eld Grn Eyham 

 

Suney TV120 OHB 

 

I 

 

COURSE IN ELECTRONICS 

 

as described above 

 

RADIO AMATEUR LICENCE 

 

MICROPROCESSORS 

 

OTHER SUBJECTS 

 

Please state below 

 

CACC  

 

OR TELEPHONE US 

 

0134 51515 OR 

 

TELEX 22758 

 

(24 HR SERVICE) 

 

1 

 

1 

 

Everyday Electronics, July 1984 

 



=Rapid 

 

=Electronics 

 

MIN D CONNECTORS 

 

9 ww 15 way 25 wav 37 wav 

 

�q, wide„uys 60D 850 1251` 1100 

 

R,ynl angle 12OP 1860 2400 350P 

 

ockets S lug, 9DP 1300 1950 290P 

 

R.ght angle 160p 2100 290P 440P 

 

Covet 1000 901` 1000 Ilop 

 

CONNECTORS 

 

DIN Plug Skt Jack Plug Ski 

 

pin 9. 9P 2 5mm IOP 10P 

 

30.n 12P top 7Smm 9p 9p 

 

Spin 13P 110 Stan der dI6P 2110 

 

Pnono 100 120 Stereo 140 250 

 

I— 120 13p 4mm 180 I 7 

 

UHF (CS) Connectors 

 

PL259 Plug 400 Reducer 140 

 

50239 sou are cna,%s skt 380 

 

S0239  round cnnsn ski 400 

 

IEC 3 pm 250V16A 

 

Plug chassis mount ng 380 

 

Socks Ir hanging 600 

 

$ k•1 will, 2m lead 1200 

 

SWITCHES 

 

SCB 

 

►C106D 30 

 

I0 A 0 

 

400V 12A 95 

 

SOLDERING IRONS 

 

Ante. CS 17W S11rlenn9 non 495 

 

2.3 and 4 7m bits to ,..t 85 

 

CS I., %525W eiemenl 210 

 

Ante. XS 25W 525 

 

3.3 ,nil 4Jmn, bits to suit 85 

 

Solder pumP detoldermg ­1 490 

 

Spara no"It, for above 70 

 

10 met es 22swg solder 100 

 

MAIL ORDERS: 

 

Unit 3, Hill Farm Industrial Estate, 

 

Boxted, Colchester, Essex C04 5RD. 

 

Tel. Orders: Colchester (0206) 36412. 

 

Telex: 987756. 

 

CABLES 

 

10 me re peck single core conned 

 

ing cable ten oil fare. l colours. 150 

 

Speaker cable ,IOP/_ 

 

Sundard screened 160/m 

 

24.1m 

 

230/m 

 

26piI, 

 

47p'It 

 

4P'It 

 

28p/f, 

 

Twin uraened 

 

2.5A 3 
core 

main, 

 

10 way 
::,- 

ribbon 

 

2t1 way r►.bow ri loon 

 

10 way 91 ribbon 

 

20 war weir tlubcn 

 

5­,, Ioggle 

 

SPST 55P. SPDT 60P. DPDT 65P. 

 

Minis tore toggl. 

 

SPDT 800 SPDT ten ire dl 900. 

 

DPDT 90p. DPDT centre off IOOP 

 

Standard toggb. 

 

SPST 750. DPDT48P 

 

Min wtu r< DPDT slide 14, 

 

Push to make IIp 

 

Push to beak 220. 

 

Hotary tvice adluslable stop. 

 

I P12W. 2P6W, JP4Wall 55P own. 

 

DILz Ich. 

 

4SPST 800 6 SPST BOP. SSPST 

 

100P 

 

VOI(A SYNTHESISLH 

 

Now your computer can talk. 

 

The GI SP0256 speech Processor 

 

is able through slo,ed program to 

 

J.

 tic 
rider! phoneme)

n

 
I

 s
o

y
p

item it 

 

emiud vocebul.rv. 

 

Easily interfaced with any rh 11-1 

 

system t n TTL _PalIbe sits 

 

.or, are sea to select the sill 

 

Pnonn. 

 

SP0256AL2 550 Data 500. 

 

VERO 

 

Verobloc 4 

 

Veroboerd Size 0.1 man. 

 

2.5.1 

 

25.3  .75 

 

25.5 . 

 

375.5 

 

New sit. 3.75 a 11 

 

New un 4.75 • 17 

 

VD borertl 

 

Ver ns per 100 

 

S.ngle tdd 

 

Doubt aided 

 

Snot two cutler 

 

Pin 1-1 

 

Wiring pen 

 

Spares 175P Comics 

 

775 

 

22 

 

75 

 

85 

 

95 

 

330 

 

116 

 

160 

 

50 

 

60 

 

130 

 

162 

 

730 

 

6 

 

MICRO 

 

21141-2 200 

 

2716 295 

 

2532 290 

 

27128.25 2150 

 

2732 440 

 

2764-BBC 680 

 

2764 600 

 

41161`20 85 

 

61161`3 600 

 

6502CPU 325 

 

6522 VIA 295 

 

6532 570 

 

6551 ACIA650 

 

6800CPU 220 

 

6902CPU 250 

 

6909CPU 620 

 

6810RAM 115 

 

6821 140 

 

6840 360 

 

6850 110 

 

6857 140 

 

6875 495 

 

6880 too 

 

BILS95 85 

 

81 LS% 85 

 

81 LS 97 85 

 

8090A 250 

 

BD85AC 340 

 

8156 350 

 

8212 110 

 

8216 00 

 

8224 120 

 

8228 220 

 

8251 320 

 

8253 390 

 

8255 225 

 

6259 390 

 

MC14B8 55 

 

MC1489 55 

 

Z9OACPU 290 

 

ZBOAPIO 260 

 

Z90ACTC 260 

 

ZBDASIO 900 

 

ZBOADMA 1150 

 

REGULATORS 

 

78LO5 30 

 

78 L12 30 

 

78L15 30 

 

7805 75 

 

7812 75 

 

7815 75 

 

L M309K 170 

 

LM317K 270 

 

LM317T 90 

 

LM323K 420 

 

DIODES 

 

BY127 12 

 

OA17 10 

 

OA90 8 

 

OA91 7 

 

OA200 8 

 

OA207 8 

 

1 N914 4 

 

►1N4148 3 

 

79LO5 45 

 

79112 /5 

 

791-15 45 

 

7905 40 

 

912 40 

 

7915 40 

 

LM 723 35 

 

78HO15 550 

 

►1N4001 7 

 

IN4002 5 

 

1N4006 7 

 

N400 7 

 

1N5401 12 

 

IN 
5401

 

 

6 

 

1N= 17 

 

400mW,.n 6 

 

1 7W loners 13 

 

HARDWARE 

 

PP7 battery chq 

 

Rod w lack crocoolt o"q 

 

Pr 
ck

 
P.
o
n

n c
r

 trsn Wucis" 

 

►6V Electrnrc butter, 

 

►12V Electr
o

onic butter 

 

►1`82720 Piet. n.ntd.<er 

 

►64mm 64 ohm .sealer 

 

►64min 8 ohm apes k.r 

 

20mm panel fuwnolder 

 

Red or back probe clip 

 

4mm hi mails 

 

12 way tnocdate' block 

 

ullrgmin. 6 or 12v rel. SPOT 

 

ddto. but DPDT 

 

6 

 

15 

 

390 

 

60 

 

65 

 

m 

 

70 

 

25 

 

75 

 

33 

 

30 

 

130 

 

195 

 

�� mo 

 

ACCESS AND 

 

BARCLAYCARD 

 

WELCOME 

 

EURO CONNECTORS 

 

Cold flashed HI angle wrewiso 

 

ntacts (
plug 

 

el 

 

ea wav Ar
C
 8 195

120
 230 

 

W wav Ar 270 

 

% way A 0 -C 320 330 

 

SOCKETS 

 

8 Pin 

 

14
6

 pin 

 

t pm 

 

16 Pm 

 

20 pin 

 

II pin 

 

21 pin 

 

28 p  

 

w Pin 

 

Low 

 

Profile 

 

6p 

 

Bp 

 

91` 

 

120 

 

3P 

 

160 

 

18p 

 

23p 

 

ISp 

 

Wise 

 

wrap 

 

280 

 

45P 

 

551` 

 

601` 

 

68p 

 

750 

 

820 

 

95P 

 

135. 

 

COMPONENT KITS 

 

An ideal opportunity for the beglnmr or the .",,enced comtructor 

 

0 obuin s wide carps of components at greslly reduced Dricn. XW 5% 

 

RMiator kit. Contains 10 of each value iron 4.7 ohms to 1M (tool 

 

0 650, or.) 630 

 

Cis, i Cap kit. 5 of.ach value 220 Io 0.01. 1135 coshl 370 

 

Poynter Cap. kit. 5 of each value fro 0.01 to luF (65 caps) 575 m  

 

Pres., kH. Conuina 5 01 each vaue Iron 100 onm, to I M (total 

 

65 Dnael, 425 

 

Nut and Bdl kit 1-al 300 'tams) 18OP 

 

2568A '/."bola 5068A wnnna 508BA nub 

 

258BA 
n

 bolo 2548A %" bolts SO BBA washan 

 

508BA nun 256 BA H"bou 

 

OPTO 

 

0,3mm re0 7 0-5mm rod 7 

 

►3mm gran 10 ►5mm green 10 

 

►3mm yell ow 10 ►5mm yelI ow I  

 

CIiPs to wil - 3P each. 

 

Rectangular TIL32 40 

 

►nil II TIL78 40 

 

W  17 ►TIL111 60 

 

"allow 17 ORP12 85 

 

ILD74 95 1L074 185 

 

►T1L38 40 TlL oo 70 

 

2N5777 45 Dual cdour 80 

 

Swan segment displays 

 

Con cathode Corn anode 

 

DL704 0.3" 95 OL707 0.3" 95 

 

►FN0500 FNDS07 

 

0.5" too 0.5" 100 

 

10 Wr DIL LED ditPI,Y, red 180 

 

LCD 3% digit 495p 4digit 520P 

 

TRIACS 

 

4DOV 4A 

 

400V BA 

 

400V 16A 

 

50 OR 100 

 

JUMPER LEADS 

 

65 

 

95 

 

25 

 

Length 14pin 16- 24pin 400 

 

Sol. ended DlP(header plug) lumgr 

 

21im. 115 165 210 3B0 

 

Dda endetl DI Plunder plugs lumgr 

 

Gina. 165 205 300 465 

 

1Z ins 195 215 315 490 

 

21 ant 210 235 315 540 

 

36'm. 230 250 375 595 

 

25 wav D Conn•clor lumPera 

 

18ina. long -til. ended ma• 495D 

 

18imlong pngn ended i/m.l. 5256. 

 

CAPACITORS 

 

Pol"ea ter, radial lede a. 25IN C280 

 

tyw 0.01, 0.015, 0.072.0 033 

 

So. 0 047, 0,068. 0.1 , 7p, 0.15. 

 

0.22 1 9P. 0.33, 0.47 13P.068 

 

20P. lu 23P. 

 

El-o it K, radial or oxiai leads 

 

OA 7/63 V, 1763 V, 1,213V.4 7163V. 

 

10125V , 70: 22/25V, 47/25V M. 

 

100/25V -S0. 220/25V 14P, 

 

470/25V 22P. 1000125V 30P. 

 

2200125V -SOP. 

 

Tag end Power s1PPlr electol"tic, 

 

2200/40V 110p.4700140V160P 

 

2200/63V 140p.4700/63V 230P 

 

PN,.,.,, miniature S,-.n, PCB 

 

In, 2n2,3n3,4n7,6n8. Ion, 15n. 7P. 

 

22 n,33n,47n,68n.8p. 100n,9p, 

 

150n,1ts. 220n,13P.310n,20p. 

 

70- 260.680n. 290. Iu73P. 2u2. 

 

500 

 

Tonlelum boad 

 

0.1, 0.22, 0.33. 0.47, 1.0 0 35V 

 

120. 2.2, 4.7, 10 ® 25V 200; 

 

15/ 16 V - 300. 22116 V 27P:33/ 

 

l6V-I5p, 4716V 270.47/16V 

 

70P.68/6V 40P.100110V 900. 

 

Car disc. 22P 001- 5OV, 3P own 

 

Muuad min,81.11 Pe.amie PLl• 

 

1 8pF to IOOPF 6P aacn 

 

Pdy.tyrane, 5%1.l IOp 10000, So. 

 

15004700, 8P.6800 0.017u, l DP. 

 

Trimmer, Mull.rd808wnn 210 

 

p F,22P.2 22PF, 30P,5."5o F.350 

 

BRIDGE 

 

RECTIFIERS 

 

to 50V 

 

1 A 400V 

 

2A 200V 40 

 

2A IOOV 15 

 

A 100 V 90 

 

6A 400V 95 

 

20 VMI8 DIL 09A 

 

35 200V 50 

 

COMPUTER CONNECTORS 

 

ZX81 2. 23 way edge connector 

 

r.

 

 

wrap for ZX81 150 

 

SPECTRUM 2. 28 wav adq 

 

connecwr y wrap. 

 

AMPHENOL PLUGS 

 

24 wav IEEE IDC. .450 

 

76 was Centro. CC 490 

 

RIBBON CABLE 

 

Grey R 

 

10 way 

 

16 wav 

 

20-
26-1 

 

 

bbon ,or, ce per loos 

 

14 34 way 58 

 

25 10 vwy 68 

 

28 50 wav 90 

 

38 60 wav 100 

 

IDC CONNECTORS 

 

PCB PCB Socket Edge 

 

Plug Plug Conn 

 

St Rt ring 

 

10 w,r 90 90 85 120 

 

16 way 170 130 110 175 

 

20 way 145 145 125 195 

 

26 way 175 175 150 240 

 

34 ww 205 205 170 720 

 

40 wav 220 220 190 710 

 

50 way 235 235 200 395 

 

60 w,r 330 330 270 495 

 

LINEAR 

 

555CMOS 80 

 

556CMOS 150 

 

709 

 

►741 14 

 

748 35 

 

9400CJ 350 

 

AY -31270 720 

 

AY3-8910 370 

 

AY 3 8912 540 

 

CA3046 60 

 

►CA3080 65 

 

CA3089 90 

 

pA3090AD 375 

 

CA3130F 85 

 

►C A3140E 36 

 

CA3161E 100 

 

CA3189 290 

 

►CA3240E 100 

 

CL7106 680 

 

CL7611 95 

 

CL7621 180 

 

CL7622 180 

 

CLS030 295 

 

CLS211A 200 

 

CM7224 785 

 

CM7555 80 

 

►LF351 45 

 

LF353 85 

 

LF356 90 

 

LM10 325 

 

LM301A 50 

 

LM311 10 

 

LM318 120 

 

LM324 30 

 

LM331Z 100 

 

LM335Z 125 

 

LM339 40 LM3911 120 

 

LM348 60 LM3911 225 

 

LM358 50 LM3915 225 

 

LM371 170 LM13600 105 

 

►LM380 75 MC1496 68 

 

►LM381 120 MC3340 135 

 

LM362 120 ►MF IOCN 750 

 

LM384 130 ML922 400 

 

LM386 90 ML924 195 

 

LM387 120 ML925 210 

 

LM393 40 ML926 140 

 

LM709 25 ML927 140 

 

LM711 60 ML928 140 

 

LM725 350 ML929 140 

 

LM 33 75 MM5387A 465 

 

LM741 14 NE529 225 

 

LM 747 60 NE531 140 

 

LM1458 40 NE544 205 

 

LM2917 200 ►NE555 16 

 

LM3900 45 ►NE556 45 

 

►LM39M 75 NES65 110 

 

N E586 140 

 

►NE567 100 

 

►NE570 770 

 

NE571 770 

 

►RCI736 55 

 

►RC4558 40 

 

SL480 110 

 

SL490 250 

 

SL76010 150 

 

►SN76477 780 

 

SP0256AL2 550 

 

TOA120S 70 

 

TBA800 75 

 

TB A810 % 

 

TBA820 70 

 

TBA950 220 

 

TDA1008 320 

 

►TDA1022490 

 

TDA 1024 125 

 

TLO61 40 

 

TLO62 60 

 

It. 

 

TLO 71 30 

 

TL072 45 

 

TL074 

 

►TL081 25 

 

TL082 45 

 

TL084 90 

 

TL 170 50 

 

UA2240 120 

 

ULN2003 70 

 

ULN2004 70 

 

XR2206 290 

 

ZN414 80 

 

ZN423 135 

 

ZN424 135 

 

ZN425E 350 

 

ZN426E 300 

 

ZN427E 600 

 

ZN428E 410 

 

ZN459 285 

 

ZN1034E 200 

 

HI SIS T(11iS 

 

'A IN 5% Car bon film E12 or 4.7 

 

ohm - 100 I s each 

 

Y.W 5% Carbon film E12 wrin 4.7 

 

ohm I. 407 2p each. 

 

:W 1%meal film E24 27 10 

 

ohm - 1M 6P exh. 

 

100 Hr 235 

 

M".. 215 

 

9437- 200 

 

2 0MH1 225 

 

24516- 7110 

 

3 276. 150 

 

3 579M 95 

 

4 OMH1 140 

 

4194MH, 150 

 

4 .JM H. 100 

 

S costs.. NO 

 

6 Oki".. 140 

 

6144. H1 150 

 

1 00".1 50 

 

Is 0-H. 140 

 

00MH. t)0 

 

120-".1 170 

 

6 0M".1 200 

 

BOXES 

 

Aluminium 

 

3.2x1" 65 

 

Rntc will, lid 4. 2%x 1 X" 95 

 

S Krews 4.2%. 2" 95 

 

3.2x I
, 55 6.4x2" 110 

 

4% x 3 x 1 %" 88 7 . 5. 2'l,' 165 

 

7.4.2" 160 8.6.3" 205 

 

TRANSISTORS 

 

25 

 

BC517 /0 BF777 10 

 

8 0547 7 BF R40 23 

 

BCS4B 10 SFR80 23 

 

8C 149 9 EIC549 10 ►BFR81 20 

 

AC; 
2S 30 OC157 8 BC558 10 SF X29 25 

 

AC 127 30 et 158 10 BCY70 i8 BFx81 25 

 

AC128 JO BC159 8 BpV71 18 OF X85 ZS 

 

AC176 25 8C 160 45 BCY72 18 OF X86 28 

 

AC187 22 BC 16BC 10 BD115 55 BFX87 15 

 

AC188 22 BC169C 10 BD131 75 BFXBB 25 

 

AD111 120 BC170 8 BD 132 75 BFY50 23 

 

AD 149 80 BC171 10 BD 

 

133 50 BFY51 20 

 

AD 161 40 BC 172 8 BD135 40 BFv52 23 

 

AD162 40 BC 177 18 BO736 70 BFY53 32 

 

AF 124 60 BC 178 IB BD 137 30 BF Y55 32 

 

AF 126 50 B
C

 18 BD 178 30 BF Y56 32 

 

AF 139 40 OC182 10 ►BD139 35 OR 39 40 

 

AF 196 70 ►BC182L a ►BD140 35 BSX20 20 

 

AF279 75 BC 183 10 BD204 110 BSX29 35 

 

.CIO 10 BC183L 10 BD 206 110 BSY95A 25 

 

BC1078 17 BC184 10 
OF

 85 BU205 160 

 

►BC108 10 BC184L 7 Bf 180 35 BU206 180 

 

BC108B 12 BC212 10 OF 182 75 BU208 170 

 

SC10BC 12 8C2 12L 10 8F 184 25 MJ2955 99 

 

►SC1D9 10 BC213 10 BF185 25 MJE340 SO 

 

BC109C 12 BC 213L 10 OF 94 12 MJE520 65 

 

SC114 18 BC 214 10 BF195 12 MJE521 95 

 

BC115 22 ►BC214L 8 81`1 
96 

 

12 MJE 3056 70 

 

BC 117 18 BC237 8 fiF197 IZ MPF102 40 

 

BC119 35 SC2J8 14 BF198 10 MPF104 40 

 

SC137 40 BC308 12 BF199 18 MPSAO5 22 

 

SC139 40 SC321 14 BF 200 30 MPSAO6 25 

 

SC140 28 BC318 14 ►OF2448 22 MPSA12 30 

 

OC141 30 SC337 14 BF245 30 MPSA55 30 

 

BC 112 15 BC 778 14 BF 2568 45 MPSA56 30 

 

8C 113 25 BC477 30 BF257 32 MPSU05 55 

 

OC147 8 B 478 30 SF258 25 MPSU06 55 

 

SC148 8 OC479 30 SF269 35 MPSU56 60 

 

MPSU56 

 

T I P29A 

 

TIP290 

 

TIP29C 

 

T IP30A 

 

TIP308 

 

TIP30C 

 

T IP31 A 

 

TIP31C 

 

TIP32A 

 

TIP32C 

 

TIP33A 

 

TIP33C 

 

T IP31A 

 

TIv34C 

 

37 

 

75 

 

77 

 

35 

 

37 

 

50 

 

75 

 

60 

 

85 

 

TIP35A 105 

 

TIP35C 125 

 

TIP36A 125 

 

TIP36C 175 

 

TIP41A 45 

 

TIP42A 45 

 

TIP120 90 

 

TIP121 90 

 

TIP122 90 

 

TIP141 % 

 

TIP147 98 

 

TIP147 110 

 

TIP2955 60 

 

7113̀055 55 

 

T 1 Sal 40 

 

TIS44 45 

 

TIS90 30 

 

TIS91 30 

 

VN10KM 50 

 

VN46AF 75 

 

VN66AF 85 

 

VNBBAF 95 

 

ZTX107 10 

 

% 

 

95 

 

60 ZTX108 10 2143055 50 

 

30 ZTX109 12 2N3442 120 

 

55 ZTX300 11 1- 2143702 8 

 

37 ZTX301 16 2N3703 9 

 

35 ZTX302 15 ►2N3704 8 

 

50 ZTX304 17 2N3705 9 

 

ZTX341 70 2N3706 9 

 

ITx500 15 2143707 10 

 

ZT X 501 15 2143706 10 

 

ZT%502 15 2N3709 10 

 

27X503 18 2143772 170 

 

ZTX504 25 ►2143777195 

 

2N697 20 ►2143819 20 

 

2N698 40 2143820 10 

 

2N706A 20 2143823 65 

 

2N 706 20 2N3866 90 

 

214918 35 2143903 10 

 

2N+ 132 22 2143904 10 

 

2N1613 30 2143905 8 

 

1N2218A 45 2143906 10 

 

2N2219A 25 2144037 45 

 

2N2221A 25 2144058 10 

 

2N2222A 20 2N/060 10 

 

2142768 25 2144061 10 

 

2142369 16 2141062 10 

 

2142181 25 1145457 36 

 

2142646 45 2N 5458 36 

 

2142904 20 2145459 30 

 

2N2904A 20 2NS485 38 

 

2142905 22 2145777 45 

 

2N 2905A 22 2146027 30 

 

2142906 25 40760 40 

 

2N2906  25 40361 50 

 

2142907 ZS 40362 SO 

 

2N2907A 25 40408 

 

2N2926 9 

 

►2143053 23 

 

2N3054 65 

 

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 

 

4013 

 

4014 

 

4015 

 

4016 30 

 

1017 40 

 

1Ole 50 

 

16 4019 45 

 

16 4020 50 

 

16 1021 15 

 

50 4022 50 

 

16 4023 16 

 

40 4024 40 

 

JO 4025 16 

 

JO 4026 85 

 

16 4027 30 

 

16 4028 45 

 

30 4029 50 

 

45 4030 16 

 

50 4031 170 

 

4034 

 

4076 

 

4039 

 

4040 

 

4041 

 

4042 

 

4043 

 

4044 

 

4046 

 

4047 

 

4048 

 

1049 

 

1050 

 

4051 

 

4052 

 

4053 

 

140 

 

270 

 

280 

 

40 

 

45 

 

38 

 

40 

 

45 

 

50 

 

50 

 

45 

 

30 

 

30 

 

40 

 

50 

 

50 

 

4054 78 

 

4055 SO 

 

4059 430 

 

4060 55 

 

4063 80 

 

4066 30 

 

4067 240 

 

4068 16 

 

4069 6 

 

4070 16 

 

1071 6 

 

4072 16 

 

4073 16 

 

1075 6 

 

4076 65 

 

4077 16 

 

4081 

 

4082 

 

4085 

 

4086 

 

4089 

 

4093 

 

4094 

 

4095 

 

4097 

 

4098 

 

4099 

 

40106 

 

40109 

 

40163 

 

40173 

 

40175 

 

16 40193 90 4528 

 

16 4502 60 4529 

 

SO 4503 35 4572 

 

50 4507 32 4534 

 

125 4508 120 4538 

 

ZB 4510 45 4547 

 

70 4511 40 4519 

 

95 4512 40 4557 

 

290 4514 115 4555 

 

70 4515 115 4556 

 

10 4516 55 1559 

 

75 4518 45 4560 

 

100 4520 45 4584 

 

50 4521 90 4585 

 

100 4526 60 4724 

 

50 4527 50 

 

45 

 

150 

 

60 

 

400 

 

70 

 

60 

 

390 

 

215 

 

35 

 

35 

 

390 

 

140 

 

35 

 

60 

 

140 

 

LS TTL 

 

LS00 

 

LS01 

 

LS02 

 

LS 03 

 

LS04

 

 

LS005 

 

LSOB 

 

LS 09 

 

LS 

 

1-511 

 

LS12 

 

LS13 

 

LS14 

 

LS15 

 

18 

 

18 

 

18 

 

18 

 

18 

 

8 

 

18 

 

18 

 

8 

 

18 

 

18 

 

30 

 

50 

 

20 

 

L520 

 

LS21 

 

LS22 

 

LS26 

 

LS27 

 

LS30 

 

LS32 

 

LS37 

 

LS38 

 

LS40 

 

1_542 

 

LS47 

 

1-518 

 

LS51 

 

LS55 

 

LS73 

 

LS 74 

 

��
��

m�
x�

�a
m�

��
��

� 

 

L575 

 

LS76 

 

LS78 

 

LS83 

 

L585 

 

LSB6 

 

LS90 

 

LS92 

 

LS93 

 

LS95 

 

LS% 105 

 

LS 107 36 

 

LS109 36 

 

LS112 36 

 

LS113 30 

 

LS114 30 

 

LS122 SO 

 

35 LS123 65 

 

25 L5125 33 

 

25 L5126 73 

 

60 LS132 48 

 

75 L5136 12 

 

28 LS 138 50 

 

43 LS 139 50 

 

43 LS 145 80 

 

43 LS117 130 

 

50 LS 48 105 

 

LS 75 

 

LS 153 75 

 

1-5155 SO 

 

LS156 51 

 

LS157 40 

 

LS 158 IZ 

 

LS160 

 

LS161 

 

LS 62 

 

LS 163 

 

LSIr4 

 

LS165 

 

LS166 

 

LS 70 

 

LS173 

 

L5174 

 

1-5175 

 

LS190 

 

LS191 

 

LS192 

 

L5193 

 

LS 195 

 

LSI96 

 

57 LS197 

 

57 LS221 

 

57 L5240 

 

57 LS241 

 

60 LS242 

 

75 LS243 

 

05 LS241 

 

20 15215 

 

90 LS 247 

 

50 LS251 

 

70 LS257 

 

55 LS21 

 

55 LS259 

 

5 LS266 

 

5 LS27? 

 

50 LS279 

 

70 LS283 

 

70 

 

70 

 

90 

 

90 

 

90 

 

90 

 

85 

 

140 

 

70 

 

50 

 

50 

 

50 

 

120 

 

28 

 

g0 

 

50 

 

58 

 

LS357 85 

 

LS 65 38 

 

LS366 38 

 

LS367 38 

 

LS 68 78 

 

LS373 100 

 

L5374 100 

 

LS375 50 

 

LS 77 110 

 

LS 378 100 

 

L5390 75 

 

LS393 ]5 

 

LS399 100 

 

L 5511 120 

 

LS670 135 

 

7413 33 7414 70 7483 65 71122 50 71163 80 74191 120 

 

7414 48 7446 80 7185 100 74123 78 71164 90 74197 110 

 

7416 32 7117 85 7486 33 74125 40 74165 50 71194 80 

 

7100 18 7417 32 7.8 80 7489 165 71126 /0 71167 200 74195 60 

 

7401 18 742(1 18 7450 22 7490 50 74132 55 1417 200 141% 110 

 

7102 18 7421 22 7451 22 7191 60 71111 75 7417
0

3  100 71197 90 

 

7403 18 7422 30 7453 22 1492 50 74145 80 74174 100 74198 180 

 

7404 20 7427 JO 7451 22 7493 50 71147 170 71175 BO 74199 180 

 

7405 20 7128 70 7460 12 7494 75 74148 110 741)6 90 

 

7406 IB 7430 20 7472 28 7195 60 74150 130 71177 BO 

 

7107 48 7432 21 7177 75 14% 60 74157 60 74179 80 

 

7108 20 7433 25 7474 33 7497 120 74154 120 74180 85 

 

7409 20 7437 30 1475 55 74100 120 74157 70 74181 220 

 

7410 20 7438 10 7476 40 71107 35 74160 90 74182 80 

 

7111 20 7"0 22 7480 45 74109 55 71161 g0 74190 120 

 

7112 20 7442 60 7482 80 74121 38 74162 80 74191 120 

 

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

 

Please add to total order. Please add SOP carriage to all orders under E15 in value. Send cheque/ 

 

P.O. or Access/Visa number with order. Our detailed catalogue is given free with all orders over 

 

E 70. 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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BSR P256 TURNTABLE 

 

P256 turntable chassis • S shaped tone arm 

 

e Belt driven a Aluminium platter • Precision 

 

calibrated counter balance a Anti skate (bias) 

 

device) a Damped cueing lever • 240 volt AC 

 

operation (Hz) 0 Cut out template supplied e 

 

Completely manual arm This deck has a com-
pletely manual arm and is designed primarily 

 

liv disco and studio use where all the advan-
tages of a manual arm are required 

 

Priee E33.60 each. E2.50 P&P 

 

1  

 

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 , 14mm (9 volt) 

 

Price: £8.62 + 75p P&P. 

 

3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled 

 

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

 

112 voh) Price: £13.74 + 75p PP. 

 

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: 

 

E17.82. Transmitter 80 x 50 x 15mm (9/12 volt). Price: E11.27 

 

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

 

POWER AMPLIFIER MODULE 

 

NEW OMP100 Mk. 11 POWER AMPLIFIER 

 

PIEZO ELECTRIC TWEETERS - MOTOROLA IF LARGE S.A.E. 

 

Join the Piezo revolution The low dynamic mass (no voice cod) 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. 

 

MODULE Power Amplifier Module complete 

 

READY BUILT with integral heat sink. toroidal transformer 

 

power supply and glass fibre IT c IT assembly 

 

Incoporates drive circuit to power a compat-
ible LED Vu meter New improved specifi 

 

cation makes this amplifier ideal for P A 

 

Instrumental and Hi F,applications 

 

SPECIFICATION 

 

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

 

Loads. - Open and short circuit proof 4, 16 

 

ohms 

 

Frequency Response:- 15Hz 30KHz - 3dB 

 

T H D. - 0.01%. 

 

S. N  IUnweighted):- 11 BdB • 3 5d 

 

Sensitivity for Max Output.- 500mV at 

 

10K. 

 

Sue 360 • 115 • 72mm Price -- E31.99 

 

+ £250 P&P Vu Meter Price-f8.50 • 50p 

 

P&P  

 

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

 

100 Watt 300mm 123mm 60mm Price: £39.99 £2 50 P&P 

 

200 Watt 300mm 150mm 100mm Price: £62.99 £3 50 P&P 

 

300 Watt 330 147mm 102mm Price. £79.99 £4 50 P&P 

 

OMP100 Mk.11 

 

Vu meter 

 

New model. 

 

Improved specification 

 

MOS-FET 

 

HIGH SPEC. 

 

MODULES 

 

l 

 

NAME  

 

ADDRESS  

 

1   

 

For details of 

 

disco mixers. 

 

speakers, kits, 

 

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 - 3Op P&P 

 

TYPE 'B' (KSN1005A) 3'%,'" super horn For general 

 

purpose speakers. disco and PA systems etc Price 

 

f4.99 each • 30p P&P 

 

TYPE C' IKSN6016A) 2" 5" wide dispersion 

 

horn Forquality Hi- fi 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 £7.99 each 

 

+ 30p P&P 

 

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

 

attractive silver finish trim. Suitable for Hi-fi monitor 

 

systems etc Price £4.99 each i 30p P&P 

 

LOUDSPEAKERS POWER RANGE 

 

THREE DUALITY POWER LOUD-
SPEAKERS 05". 12" and 8"' See 'Photo) 

 

Ideal for both Hi-Fi and Disco applications. 

 

All units have attractive cast aluminium 

 

(ground finish) fixing escutcheons SpaeBi-
cations and Prices. 

 

15" 100 watt R.M.S. Impedance 8 ohms 

 

50 w magnet 2" aluminium voice cod Res 

 

Freq 20 Hz Freq Resp to 2 5KH2 Sens 

 

9 7d Price: (34.00 each • £3 00 P&P 

 

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

 

50 oz magnet 2" aluminium voice cod Res 

 

Freq 25Hz Freq Resp to  KHz Sens 95dB 

 

Price: (24.50 each • £300 P&P 

 

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

 

oz magnet 1!g" aluminium voice ,it Res 

 

Freq 40Hz Freq Resp to 6 KHz Sens 92,113 

 

Black Cone Price: E9.50 each. Also available 

 

with black protective grille Price: £10.50 

 

each. P&P f 1 50 

 

12" 85 watts R.M.S. MCKENZIE C1285GP ILEAD GUITAR, KEYBOARD, DISCO) 2"' 

 

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

 

65 Hz 

 

5kHz . Sens 98clB Price (24.99 • £3 carriage
 

 

12" 85 watt R.M.S. MCKENZIE C1285TC (P.A., DISCO) 2" aluminium voice Coil Twin cone 

 

8 ohm imp , Res Freq 45HZ , Freq Resp to 14KHz Price (24.99 - £3 carnage 

 

15" 150watt R.M.S. MCKENZIE C16ISASS GUITAR, P.A.) 3" aluminium voice cor l Diecast 

 

chassis 8 ohm imp Res Freq 40Hz , Freq Resp to 4KHz Price E49 + £4 carnage Cabinets 

 

f x ngs in stock S A F 

 

* SAE for current lists. * Official orders welcome. * All prices inclu a e VA , * ales ounter. * 

 

UNIT 5, COMET WAY. SOUTHEND ON-SEA. 

 

ESSEX SS2 6TR TEL 0702-527572 

 

B. Ka ELECTRONICS 

 

SUNF&Fitl 

 

Buy Sparkrite Brand Leading 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: 

 

I" is 11 // 
I 

 

SPARKRITE (A Division of Stadium Ltd.), Queensway, Enfield, EN34SD. 

 

Telephone: 01-8044343 1 

 

EEJ
 

 

MOTORIZED GEARBOX 

 

As featured in 'Computer Control of 

 

Small Vehicles' in May issue. Complete 

 

set of components (not PCB) + 

 

Gearbox & Wheels (as recommended 

 

by the authors) for E37. 

 

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: 3'" Dia plastic with blue tyre, 

 

drilled to push-fit on spindle. 2 for f1.30 

 

(limited qry). 3" dia aluminium disc 

 

3mm thick, drilled to push-fit on 

 

spindle. 2 for 68p. 

 

NICAD CHARGERS 

 

Versatile unit for charging A.A. 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 'D' size, only E11.0011 

 

VISA 

 

THE 1984 

 

GREENWELD 

 

84 PAGE CATALOGUE 

 

NOW AVAILABLEH 

 

It's Bigger, Brighter, Better, mote 

 

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 £1.00! 

 

PACKS! PACKS! PACKS! 

 

K517 Transistor Pack. 50 assorted full 

 

spec marked plastic devices PNP 

 

NPN RF AF. Type numbers 

 

include BC114, 117, 172, 182, 183, 

 

198, 239, 251, 214, 225, 320, 

 

BF198, 255, 394, 2N3904 etc etc 

 

Retail cost £7+. Special low 

 

price 275p 

 

K530 100 Assorted polyester caps - all 

 

new modern components, radial 

 

and axial leads. All values from 

 

0.01 to lot at voltages from 63 to 

 

100011 Super value at 395p 

 

K541 ti's backll Our most popular pack 

 

ever - Vero offcuts. 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 size 4 x3". 

 

Offered at around d the price of 

 

new board 320p 

 

K523 Resistor Pack. 1000 - yes, 1000 ' 

 

and } watt 5% hi-stab carbon film 

 

resistors with preformed 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, 

 

rotary, toggle, micro etc. Amazing 

 

value at only 200p 

 

Official orders welcome - minimum 

 

invoice charge £10. No. min. on CWO. 
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GREENWELD 

 

4430 Mtllbroolr Riaad Southampton 

 

601 010( Tel (0703) 772501/783740 

 

ALLPaves MICLUM VAT JUST epic coy Pav 
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PREVIOUSLY ADVERTISED 

 

STILL AVAILABLE 

 

Tape punch and reader E22.50 

 

Bench Isolating transformer 250 watt 177.75 

 

BOAC -flight stereo unit 171.50 

 

Drill slsortment 4 each 25 sizes between .25mm & 2.,m1711.50 

 

Batury condition tester, less box 01.75 

 

Mcad chargers, mains CO  75 

 

Flourescent inventor 13 watt from IN 173.50 

 

Ten digit s pied Phone etc. El  95 

 

titch  

 

Un-lector 2 Pole 25 way  E4  60 

 

Wane, valve moms operated  C2  50 

 

Counter 6 digit mains operated  C1  15 

 

ditto l N reselnable  E3  45 

 

Double glaz ing clear PVC sheet, 238" wide-per running ft. 170 15 

 

Lockmg machandn w rith 2 keys 171 15 

 

Magnetic Clutch  £4  50 

 

Mouth operated suck or blow switch . . . E2.30 

 

Solenmd with dug 8. 12v battery oP. E1.82 

 

ditto 23N mum   E2.30 

 

Timer Omron STP NH 1 IN AC Coil E6 

 

Key switch with 2 keys dp mains E1.75 

 

Au valve mains operated E3.75 

 

Latching relay mains operated E3 

 

Dry film lub-ant aerosol can . . . EOe5 

 

Coin op switch, used with coin tray E4.60 

 

8 POWERFUL MODEL 

 

MOTORS 

 

(all different) 

 

for robots, meccanos, drills, 

 

e-ote control planes, boats, 

 

etc. E2.95. 

 

90 

 

50 

 

 1-

Complete kit of parts fora Ihree channel sound to light unit 

 

controlling over 2000 watts of lighting. Use this at home if you 

 

wish but it is plenty rugged enough for disco work The unit is 

 

housed m an anractive two tone metal case and has controls for 

 

each channel, and a master onloff. The audio input and output 

 

are by sec tits Ind three panel mounting ruse holders provide 

 

myristor protection. A four on plug and socket fsc.li late ease of 

 

ps. connecting lam Spec ial price is E14.95 in kit form or E25.00 

 

assembled and tested. 

 

12 volt MOTOR BY SMITHS 

 

Made for use m cars, etc. these are series 

 

vqu rid and they become more 

 

powerful ins load ,creases. Size 

 

3'h" long by 3" die. They have 

 

a good length of %. spindle -

finu 173.46. 

 

Ditto, but double ended E4.25. 

 

Ddto, but permanent magnet 03.75. 

 

EXTRA POWERFUL 12v MOTOR 

 

Probably develops up to Y. h . so it could be used to puwer a 

 

go-kart or to drive a compressor, etc. E7.95 • El .50 post. 

 

THERMOSTAT ASSORTMENT 

 

10 different thermostats. 7 bimetal types and 3 liquid types. 

 

Thera are Iht current s[atf which will open the switch to P,pteci 

 

tlNKes against overload, short circuits, etc., Or when filled say 

 

in 1,o,, of the element of a blow heater, the heat would trip 

 

the stat if the blower fuses, appliance %tats, one for high temp-

eratures, 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 star, a calibrated boiler stall, finally an 

 

ice :tat which, fitted to our waterproof heater element, up in the 

 

loft could protect your pipes from freezing. Separately, these 

 

Ihermostats could cost around El5.DO however, you can have 

 

the parcel for E2.50. 

 

MINI MONO AMP on p c b., size 4'. 2" (app.) 

 

Fitted vaume control and a hole Iw a tone con 

 

trot should you require ii. The amphf-
has three transistors and we esbm 

 

If. the output IP he 3W rms. 

 

More technical data will Ix ineJud 

 

ed wish the amp Brand new, 

 

rxrlecl condilion, UIICreJ &t thevery 

 

ow o.�ce of 171.15 each, or 10 fw E70.00 

 

- BARGAIN OF THE YEAR -

The AMSTRAD Stereo Tuner. 

 

This neatly assembled unit is the ideal tuner for a music 

 

ant re or an amplifier, it can also be quickly mate into a 

 

personal stereo radio easy to carry about and which will 

 

give you superb reception. 

 

Other uses are as a "get you to sleep radio", you could even 

 

I ii with you to use in the lounge when the rest of the 

 

18mily want 10 view programmes in which you are not 

 

interested. You tan listen to some music instead. 

 

Some of the features are- long save find 115 - 270 KH,, 

 

medium wave bend 525 - 1650KHz, FM bond 87 - 

 

1O8MHt, mono. stereo 8, AFC switchable, tuning meter 

 

tog ve you spot on stereo tuning, optional LED wave band 

 

indicator, fully 
on

 and fully aligned. Full wiring 

 

up data showing you how ,o connect to amplifier or head-

phones and dares lT of suitable FM aerial (note ferrite rod 

 

aerial n included for medmm and long wave bends All 

 

made up on very compact board. 

 

Offered at a fraction of its cost: only £6.00 

 

E1 50 plot, .insurance. 

 

THIS MONTH'S SNIP 

 

Hi Fi sound from your Spectrum 1 watt amp -

pm speaker & instructions E2.45 

 

REVERSIBLE MOTOR with control gear Made by the 

 

famous Framco Company this robust motor is approx 7h" long, 3%" 

 

die. 3/8" shaft. Very powerful, almost impossible to stop. Ideal for 

 

operating stage curtains. doors, ventilators, etc. Even garage doors if 

 

Property balanced. Offered complete With control gear as fat Olds" 

 

1 Framco motor with gear box 1 push to start switch 

 

1 manual reversing & on/off switch 2limit stop switches 

 

1 circuit drag. of connections ONLY E19.60. polo q. f2.50. 

 

FOR SOMEONE SPECIAL 

 

Why not make your greeting card play a tune? It could play 

 

'Happy Birthday' 'Merry Christmas', 'Wedding March', etc, o, 

 

'Home Sweet Home', etc. Wafer thin 3 part assembles. for 

 

making cards musical. Mini microchip speaker end battery with 

 

witch Ines operates as the card is opened. Please state tune when 

 

ordering. Complete, ready to work fl.25. 

 

JOYSTICK 

 

WHY PAY C10 OR MORE - Make yourself a Joystick 

 

lull details -,
,

e an ,n Dec/Jan 'Si nctalr Projects'. We will 

 

sopply complete kit for E2.30. Although designed for the 

 

Spectrum or ZX81 it is equally suitable for any home computer 

 

TELEPHONE ITEMS (ex-GPO) 

 

Plug and Wall socket - 4 pin or Spin ETA  

 

Plugs only 4 on or 5 pin 

 

Modern desk telephofla 

 

Heald black Old type 

 

f1  15 

 

C7  5o 

 

E5  50 

 

External bell unit   176 50 

 

Bell ringing power unit   174 50 

 

Pick up coil E7. 15 

 

STABILISED POWER SUPPLY (Mains Input) 

 

By LAMDA (USA) -- Ideal for computer add-ons, of . output. 

 

Regultled for Ilne volts and load current. Voltage regulation 1% 

 

with inPut verses iris up to 20% - load regulation 1% from no 

 

load to full load - or full load IO no load. Complete in heavy duty 

 

case - Models available. 5, 9A C23. IN  1.5A 

 

1713.25. 15v - 1 2A E13.25. 24v - 2A E23. 

 

PRESTEL UNIT - brand new and complete except for 7 

 

plug in IC's -Prier E19.75 

 

E2.00 p&p. 

 

Note: British Teb, 

 

com may not 

 

c onnact Ihis equip 

 

merit es mere is no 

 

mt'nul
acturer to 

 

guarantee I. however 

 

�, is well worth buying 

 

for n im .mense breakdown 

 

value sold originally at over EISO 

 

25A ELECTRICAL PROGRAMMER 

 

learn in your sleep
- Have radio playing and 

 

kettle boiling as you wake - switch on lights to 

 

ward off intruders - have is warm house to come 

 

horse to. You can do all these and more. By a 

 

famous maker with 25 amp onlof f switch. 

 

Independent 60 minute memory logger. 

 

A bawl tut unit at E2.50. 

 

BELLS & ALARMS 

 

Hooter/Sben6v 12, 

 

Loud, med & soft buzzer 

 

Open buzzer ex G.P.O. 

 

12" Gong cast uon cased ALARM BELL IN do 

 

6" Gong IN do 

 

6" Gong mains 

 

69p 

 

'So 

 

SOP 

 

E19.50 

 

E7.50 

 

IS. 50 

 

50 THINGS YOU CAN MAKE 

 

Things you can make include Multi range meter, Low 

 

ohms tester. A.C. amps meter, Alarm clock, Soldering 

 

uon minder. Two way telephone, Memory jogger, Live 

 

tine teter, s Continuity checker, etc. etc., end you will still 

 

have hundreds of parts for future projects. Our IOKg 

 

parcel contains not less than 1,000 items -panel meters, 

 

bmers, thermal trips, relays, switches, motors, dills, laps, 

 

and dies, tools, thermostats, cods, condensers, rasislofs, 

 

neons, earphone/microphones, nicad charger, power unit, 

 

multi [urn pots and notes on the 50 projects. 

 

YOURS FOR ONLY £11.50 plus £3.00 post. 

 

TELEPHONE & INTERCOM CABLES 

 

15 conductors colour coded 200imt cod 1759.00 

 

10 conductors colour coded 2Wmt coil E39.00 

 

Flex extension lead jwm rubber 

 

5mm ideal gress tuners etc .250mm cod E25.00 

 

50 meter cod E6.75 

 

!MAINS TRANSFORMERS 

 

4 volt 

 

6 von 

 

2 '
f,: 
l t 

 

12 eat 

 

2 volt 

 

15 von 

 

15 vat 

 

18 vat 

 

a0 var 

 

74 volt 

 

4 amp 

 

lamp 

 

emP 

 

V amp 

 

lamp 

 

2amp 

 

4 amp 

 

1 amp 

 

lamp 

 

2 amp 

 

E1 75 

 

fI 15 

 

177.15 

 

E1.55 

 

C
3

1 75 

 

C745 

 

E4 60 

 

E 1.95 

 

E2.30 

 

C3 45 

 

24 volt 4 amp 

 

25 von 1 amp 

 

35 volt 2 amp 

 

38 volt 2y, amp 

 

26 vat 10 amp 

 

50 volt tamp 

 

25.0.25 'h amp 

 

12.012 tamp 

 

115' t00w auto 

 

115v 250w auto 

 

E4.85 

 

E2 25 

 

'395 

 

E4 95 

 

179 95 

 

E5 50 

 

E3 95 

 

E4 95 

 

E3.95 

 

E5.75 

 

J BULL (Electrical) Ltd. 

 

(Dept. EE), 34 - 36 AMERICA LANE, 

 

HAYWARDS HEATH, SUSSEX RH16 30U. 

 

E"elthdiM 

 

30 YEARS 

 

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under 

 

1772 add 60p service charge. Monthly account orders access fed from 

 

schools and public companies. Access & B/Card orders accepted day cur 

 

night. Haywerds Heath 104441 454563,  Bulk orders phone for quote. 

 

Shop open 9.00 - 5.30, non in Fri, no, Saturday. 

 

STORE CLOSING SALE 

 

All stocks must go from one of our big warehouses. 10,000,000 

 

items. everything from AERIALS to ZENER will be cleared at 

 

fantastically low prices if you are a manufacturer you can save 

 

yoursell a fortune send for our Sale LoI, not for small buyers as 

 

minimum order ClOo 

 

EXTRACTOR FANS - MAINS OPERATED 

 

Woods extractor. 

 

5' - E5.75, Pat E1 25. 

 

6' - 176.95, Post E1.25. 

 

5'
.
 ann Pleu extractor 

 

E8.50. Post E1.25. 

 

4"x 4' Muffin 115v. 

 

E4.50. Post 75p. 

 

4"x 4' Muffin 230v. 

 

E5.75, Post 75p. 

 

All the above ex,computer, 

 

those below are unused. 

 

4 ' . 4' E8.50. Post 75P 

 

9" American made 

 

11.50. Post 172.00. 

 

Tang
E

 ential Blower 10x3 

 

au outlet, dual speed 

 

E4.60. Post E1.50. 

 

LIGHTING & POWER CABLES 

 

Made by Volex to BRITISH STANDARD 

 

SPECIFICATIONS 

 

P.V.C. sheathed outer copper clad conductors 

 

1.Smm flat twin 100 metres 174,50 

 

L 5mm flat 3 core BE metres £11.00 

 

6mm flat 3 core meves E54.00 

 

16mm flat twin BE m,,,. E115.00 

 

MINIATURE WAFER SWITCHES 

 

2 pole, 2 way - 4 pole, 2 way - 3 pole, 3 way -

d pole, 3 way - 2 po4, 4 wry - 3 pole, 4 way - 

 

2 pole, 6 way - 1 pole, 12 way. 

 

All at 25P each ce 10 to, 172.00 

 

OTHER TYPES IN STOCK - PLEASE ENQUIRE 

 

BLEEP TONE These work off IN and have an unusual and 

 

pleasant bleep Bass each. 

 

CONNECTING WIRE PACK 96 lengths of connecting 

 

wine. each 1 metre long and differently colour coded, a must fo, 

 

those difficult interconnecting jobs. BSI, the lot. 

 

R E D L E DS 10 for 69P. 100 for E5.75. 1000 for E52. 

 

IN LINE SIMMERSTAT Ideal heat controller for soldering 

 

on and many other hdnd.held appliances. 172.30. 10 for 1717.25. 

 

VENNER TIME SWITCH 

 

Mains operated with 20 amp switch, one 

 

on and one off per 24 Firs repeats daily 

 

automatically correcting for the lengthen 

 

ing or shortening day. An expenbve time 

 

svntch but you can have it for only E2.95. 

 

These are without caw but we can supply 

 

a plat¢ eau CI.75 or metal case - 172.95. 

 

Also available is adaptor kit to convert 

 

this into a normal 24 hr. time switch 

 

bus with the added advantage of up to 

 

12 on/offs per 24 Firs. This makes an 

 

ideal cnniroller Iw the immersion heater. 

 

Price of adaptor kit is E2.30. 

 

Ex-Electricity Board. 

 

Guaranteed 12 months. 

 

IONISER KIT 

 

Refresh your home. Office, shop, work room, etc with a 

 

You 

 

negative ION generator. Makes y feel better and work 

 

harder - a complete mains operated kit, case included. 

 

fl 1.95  plus 02.00 post. 

 

OTHER POPULAR PROJECTS 

 

Sho,T Wave Set u,e,s all Inc snort wave bands using 

 

plug', cods. Kit complete 

 

R C Badge KA 

 

3 Channel Sound to Ltgbt with fully prepared metal case 

 

Ditto - made up - - 

 

Big Ear, listen through walls 

 

Robot controller - recewer/transmute, 

 

Ignition kit - helps starting, saves petrol, imProves 

 

periwmance 

 

Silent senimel Ultra Sonic Transmitter and receiver 

 

Car Light 'left on' &term 

 

Secret switch - fools blends and enemies alike 

 

3 - 30, Variable Power Supply 

 

2 Short & Medium wave Crystal Radio 

 

3. to 16v Mains Power Supply KA 

 

Light Chase, three modes 

 

Mallard Unite. H,Fi stereo amplifier with speakers 

 

Radio stethoscope - fault finding aid 

 

Mug stop emus piercing %quark 

 

Morse Trainer complete with key 

 

Dnl1 control kit 

 

Drill control kit made up 

 

Interrupted beam kit 

 

Transmitter surveillance lit 

 

Radio Mike 

 

FM recewer kit - for surveillance or normal FM 

 

Seal Bills reminder 

 

Cat Staler Charger Kit 

 

Soil hearer for plants and seeds 

 

Insulation Tester - electronic megl 

 

Battery shaver or fluorescent from 12. 

 

Matchbo. Radio recerves Medium Wave 

 

M,.e, Pre amp disco special with case 

 

Aerial Rotator tins operated 

 

Ae,ial duet non indicator 

 

40 watt amp h d i 201hz 2Ok H, 

 

Microvolt multiplier - measure very low currents with 

 

ordinary mun,lesler 173  95 

 

Pure Sine Wave Generator 175.75 

 

Lineal Power output mete, El   50 

 

115 Wall Ampid- SHz 251kHz C13  50 

 

Po~, supply to, 115 wan amps ES  5C 

 

Steno Bass Booster, most items 178  95 

 

C14  50 

 

E9  95 

 

E14.95 

 

£25.00 

 

179.50 

 

E9 50 

 

E13.95 

 

E9.50 

 

E3 50 

 

El 95 

 

E13 80 

 

C3 99 

 

El 95 

 

El 7 50 

 

[16.75 

 

C4 80 

 

E2 50 

 

E 299 

 

C3 95 

 

E6.95 

 

172.50 

 

E2.30 

 

C6 90 

 

[3 50 

 

E3 00 

 

1715 50 

 

C 16.50 

 

[7 95 

 

E6 90 

 

E2.95 

 

E16.00 

 

E29 50 

 

E5 50 

 

179.50 
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HOME LIGHTING KITS 

 

Thaa. b , corium .. -hair, temp-1. •n0 

 

1
1

Wim«rvctgna\err daagnM to r.plK.• M rd 

 

M awncn •ndcanlrq W to 7tIDw ngnnnp 
d 

 

1`1111]001( Rahn(. co-Ira 

 

11wrrwr 

 

Man Trwl.rr td.Dora£4.50 

 

TD30a 7ouchdmvna, E7.75 

 

TS3009 Toucttswnch £7.75 

 

711E tR F.­­ k., lo, 2 wW 

 

wit<n•rq ID, TD3DOR E2.50 

 

111 30011 Ror«y Controoed 

 

D.mma, E3.95 

 

£14.95 

 

r DVM/ULTRA SENSITIVE 

 

THERMOMETER KIT 

 

Tors new 011-9- -a baud on IM ICL 7126 

 

1a lower power ve of 1ne ICL7106 

 

clnpi and a3'', digitfdu,d c r y ,dho." 

 

Th., kit w111 loan 1" bolls of a d9 tar 

 

- . Lew addition« ,e and 

 

nine... Ieov-ed xunl 1 1 dI
1

0 

 

ve dr9.u1 ine,mometer - 50.0 10 150'0 

 

,apirq 10 01-C The b.Nc L.r nos a Sens i.rily of 

 

200- fora lull "al. I
oadmo 

,ulomaiic eels qty 

 

„ 1 wet re9o.remmi 
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XK113 MW RADIO KIT 

 

Based on ZN414 IC. kit includes PCB, wound 

 

aerial and crystal earpiece and all components 

 

to make a Sens, sve miniature radio Size 5.5 

 

2 7 2cm; Requires PP3 9V battery IDEAL 

 

FOR BEGINNERS 
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ELECTRONIC 

 

LOCK KIT 

 

With hundreds 

 

of uses in doors, 

 

garages, car 

 

anti - theft 

 

devices. 

 

electronic 

 

equipment etc. 

 

Only the correct 

 

easily changed 

 

four digit code 

 

will open rtl 

 

Requires a 5 to 15V 

 

do supply Output 750mA Fits 

 

into standard electrical wall 

 

box Complete kit (excl 

 

front panel) XK101 £11 50 

 

Electronic lock mechanism 

 

for use with the above kit 
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Based on the SA50600 IC the kit Is Supplied 

 

with all components, including loudspeaker. 

 

printed circuit Dowd a pre drilled box 195 r 

 

71 r 35mm1 and fun instructions Requires 

 

only a PP3 9V battery and push Switchto 

 

complete AN IDEAL PROJECT FOR BEGIN 
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WE ALSO 

 

STOCK A WIDE 

 

RANGE OF 

 

ELECTRONIC 

 

COMPONENTS 

 

SEE CATALOGUE 

 

FOR DETAILS 

 

INFRA RED 

 

GARAGEDOOR 

 

CONTROLLER 

 

KIT 

 

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 

 

infra red remote control re-
ceiver with a normally open 

 

relay output plus two latched 

 

transistor outputs. battery 

 

powered four button trans 

 

matter and an opto isolated 

 

solid state mains switch. As 

 

with all our kits, full 

 

instructions are supplied. 

 

XK103 E25 

 

Extra transmitters 

 

XK105 E10.00 

 

Send SAE 9" x 6" for our FREE 

 

YELLOW CATALOGUE. It's packed 

 

with a full list of our stock range all at 

 

I 
very competitive prices. 
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CONTROL 

 

CENTRE 

 

This kit enables 

 

you to control up to 

 

16 different appb 

 

antes by means of 

 

coded pulses in the 

 

mains wrong 

 

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 

 

mg. switch lights 

 

anywhere in the 

 

house, or your 

 

electric blanket 

 

In your bedroom. 

 

Just think of the 

 

possibilities -

and no winngl 

 

The Kit com 

 

prises a trans 

 

m ner w ith pre 

 

drilled box and 

 

two receivers. 
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APPLIANCE TIMER KIT 

 

Switches any appliance up to 11,01 

 

on and off at preset times once Der 

 

day. Kit contains AY 5 1230 IC 

 

05 LED display, mains supply 

 

display dryers, switches. LEDs 

 

trracs. PCBs and full mslrucbons 

 

CT1000KS46.CKrt (1490 

 

CTtppp( wnn wn.ra bo 

 

156 1Jt • 71_ 117 40 

 

.Ready Buu1. (22 

 

 J 

 

19 r.no- nckMng DC vatpe 12M 

 

rrn 1000 rl a AC v W DC <u-en112W 

 

Wait 10 AI art re1r11.-C1 Io 2MI • NPPI 

 

Ill PNP u o- g«n and wdi, check 

 

Input -rrpaperl<e IOM sue 190 . 140 . 

 

W - vim

 
l.t-w•rdt 

aa<farv. l.•( lases 

 

ONLY E32.09J 

 

- REMOTE CONTROL KITS' 

 

d;• -[DiDD.Nrd n 

 

em ir° ,w  
a l 

 

av,y n, . o. Tv. tnr e.x1 .oa.[.non w 

 

1w«ad
1

 

 

� 
n. ar.

I.

 D<connewd 
DemN: F.: 

��apa

 
•
b er pi 

". 

 

19, 

 

 

wa .rid appur•on5 «• +ro wnn rti 

 

r [oiled ra rota, .pi aeP•e of 

 

MIS r . No n M[I- W 1 

 

,e[rvei, ,b W9 10 i3 �n Doa•F ,ew•F 113 

 

son 
er. 

Is" 

 

ill RK lA ill pthh• P.ord<r 10 

 

W<rod Nua 7anage.M eves bee ra [ontiou.ng 

 

.soNea...TVFynmg[ r•.[enna 

 

q ulhoa9nl-wt.a.•pvm 91310 

 

rl7Tt«•alllwa.•a..4 u7A 

 

r» x c.ARa\w e•rw awaiw aA n 

 

q n4,.oamWr,a,.waa tro Ml9mn..�wn 

 

oni,a of Mae n•er ,n 

 

N 
t»i'e'ED I

 

 

FD 
I aLo ••cres.on•a .a 

 

dated•, w n La r 

 

gop„mr.e o- cn,rr�< «.r de
'

c
p

omv[ �0 Mrw•!r 

 

ire «e Nno xd powe .mo ,•c Pon, of ,.molt my 

 

•i.00 NrW,Is, 
t1lo 

 

ruR.aa.«a N.m, wwr••d P•oy acs r. ie •6 

 

tc-w o• nw-wniNr do dr wrwn ire atcrd 

 

ra NR to„w•nnena.-r•• on. one of 

 

ire 16 outputs •s to K F N ,m one Pine e 9 iv 

 

rn 1`n. men-.nlFy rn.en d.w.a.r 

 

er„rrq r.«Nn11 L mw 

e9 

H 

 

c e
i

d.'.wr«�Ic
,l.ew ••d c <, 

 

1re«<d 1n, 

 

n
M Ha -r 

,.- 
. m 1 -15 Dr, 

 

�Wa Sd�d $Irexia. w:I, marswadl 

 

o I.pils Tv 

 

r12iK.Hrlaar N,
4.0

ai (13114
sF r14 \wwF,MK•9 (110 

 

11010 MLanK.nN Kala.0-,

 
aara 1040 

 

[450 

 

W 
W

 l.M11Ra RNw 

 

RWQE RDL[ L'IYMIE L uKcao[o RRRA No Kin 

 

r\
.,h
 l lF sad 

3

 
1,

 w In hind he'd 

 

. ,• 
rx,
 a , w •P3 D,D! , .a it

" 

 

•o. 

 

w tai M 

 

r7 tlaaar•R Mem row-•<d w r P, o 

 

.o soown2.ov .: o-are ,wunvp 
no so 

 

rH Wit• Ilaa•r•a Tr•m.rinrr. 

 

t[ , 

 

M powFWirpm 9vd[
n:..

   l3 SC 

 

r1712v ac RHa-.•r (o .� W5. V 

 

or PrIna 

 

rw ODr ..... I - E ��
1a

' 
Dr«

(low 

 

flia 

COMPUTER SHOWROOM 

 

TOP HARDWARE, 

 

LATEST SOFTWARE PERIPHERALS, 

 

ACCESSORIES AND MUCH, 

 

MUCH MORE! 

 

No circuit is complete without a call to - 
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NEW TECHNOLOGY 

 

OVER THE years of my involvement with the electronics industry many high 

 

technology companies have spoken of the difficulties in getting business 

 

to accept new ideas and innovations. Of course there are a number of 

 

reasons, not the least being that hard headed businessmen need to know that 

 

the product is reliable. can be serviced quickly, will not be outdated as soon 

 

as they get it and will actually be of benefit to the company. Most of the 

 

above reasons take some time to establish and are, in my book, precisely the 

 

reasons that the new Sinclair QL will probably not become the business 

 

machine Sinclair are marketing it as. 

 

There are, however, a couple of other reasons why new technology is not 

 

taken up more quickly. One of these is the poor back-up service, including 

 

supply delays and even over-pricing of replacements and add-ons by the sup-

pliers. Many companies find more difficulties once the installations are in 

 

operation, simply because they are not flexible enough to reorganise 

 

operating procedures to make the best possible use of new equipment. This is 

 

often why things like "computer errors" occur on invoicing systems, etc. 

 

Take a recent outstanding example of lack of co-ordination within British 

 

Telecom—an organisation that does now appear to be moving with the times 

 

even though they have a long way to go yet. About a year ago we had a 

 

Prestel system in the editorial office, having discovered what we wanted to 

 

know about the system and found it rather cumbersome and of little value to 

 

the magazine (that is another story) we decided to have it taken out. 

 

Both the installation, operation and removal were reasonably efficient and 

 

I felt that BT were just beginning to catch up with the service offered in coun-

tries like Canada—of which I have some experience. However, what followed 

 

after the removal of the service goes to show that they still need to rearrange 

 

some operating procedures and improve their own communications. We were 

 

billed for use of the system after its removal, followed by a reminder and a 

 

threat to bar our access to the service. Having telephoned the Prestel office 

 

each time we were promised things would be sorted out, but now, three 

 

months later, we have been billed for a further quarterly rental. Another 

 

phone call to Prestel followed by a further reminder and threat to bar our 

 

access if we do not pay within seven days. 

 

Once again we called and were informed that the billing was done by a dif-

ferent department and that it would now be sorted out. We hope so, because 

 

it would be awful to be barred from a service we do not have! Incidentally we 

 

still get the Prestel Directory mailed to us as well. 

 

What I hope, is that as a new generation of computer-oriented youngsters 

 

grows up and fills many jobs in the UK, such problems will be overcome. At 

 

least the next generation of businessmen will understand the technology, 

 

know that, used properly, it will make us more efficient and not be worried 

 

about unknown v.d.u. emissions making their hair fall out. With so many of 

 

you being computer users perhaps the future of UK industry will be bright. 

 

J 

 

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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electronic 

 

LOCK 

 

For mains operated 

 

W.D. PHILLIPS BSc PhD 

 

Ttits device is designed to prevent un-
authorised use of mains-operated 

 

equipment up to 5A (1.2kW), including 

 

microcomputers, CB radio home-base 

 

stations, hi-fi systems and video recor-
ders. The codelock unit is connected to 

 

the domestic mains supply as shown in 

 

Fig. 1. The correct 4-digit code must 

 

be entered using the keyboard before 

 

power is switched to the protected equip-
ment by means of a 2-pole relay, 

 

switching both LIVE and NEUTRAL. 

 

The code is selected from 5040 possible 

 

combinations during construction and 

 

must be entered within a 5-second period 

 

in order to operate the device. Although 

 

the codelock gives good protection 

 

against casual misuse, it can be overcome 

 

by a determined person, prepared to cut 

 

and rewire the mains supply. 

 

CIRCUIT DESCRIPTION 

 

Figure 2 gives the complete circuit 

 

diagram for the codelock. Almost all the 

 

work is done by a single integrated cir-
cuit, IC 1. This is the LS7225 keyless lock 

 

i.c., as shown in Fig. 3. 

 

An internal circuit (power on reset) sets 

 

the device to the "locked" condition when 

 

power is first applied. Pins 11-14 provide 

 

the 4-digit sequence input. Pressing S5 

 

CODELOCI 

 

CIRCUIT 

 

426 

 

RELY SWIT<IING 

 

enters the first digit of the code by applying 

 

the positive supply voltage (logic () to pin 

 

11. At the same time, C3 is charged to 

 

supply potential. C3 discharges slowly, 

 

the potential at pin I 1 gradually declining 

 

as charge leaks away. When a critical 

 

level is reached, the internal sequence 

 

detector is reset. 

 

With C3 = 1µF and Vt5 = 12V, there 

 

is a delay of approximately 5 seconds 

 

during which the remaining digits of the 

 

code must be entered. This is done by 

 

pressing S4, S3, and S2. The remaining 

 

keyboard switches, S6—Sl 1, are connec-
ted to the unselected input, pin 10. Logic 

 

1 at this pin immediately resets the 

 

sequence detector. 

 

Three important outputs are available 

 

from IC 1. The lock 'ndicator, pin 7, 

 

Fig. 3 (Right). 

 

LM7225 pin con-
nections. 

 

Fig. 1 (Below). 

 

Block diagram of 

 

electronic codelock 

 

system. 
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drives an I.e.d. directly, with no need for a 

 

series resistor. The I.e.d. is illuminated to 

 

indicate that the device is "locked" and 

 

becomes extinguished only after entering 

 

the correct code. The unlock output, pin 

 

8, is used here. This is toggled to logic 1 

 

following a correct entry and remains in 

 

this condition indefinitely, being reset 

 

only by re-entering the code or switching 

 

off the supply. The output from pin 8 

 

drives the relay, RLAI, via R2 and TR1, 

 

thereby switching the mains supply. The 

 

momentary unlock output is not used in 

 

this circuit. 

 

MAINS SAFETY 

 

In any project involving connection to 

 

the domestic mains supply, very high 
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standards of electrical safety are essential. 

 

This project incorporates a number of im-

portant safety features, following the 

 

recommendations of G.C.E. examination 

 

boards for O-level and A-level projects: 

 

1. 3-CORE MAINS CABLE AND 

 

EARTHED METAL BOX: Metal boxes 

 

take longer to drill and to prepare than 

 

plastic boxes but they do offer a better 

 

standard of safety in the event of con-

structional errors. Provided the metal of 

 

the box is electrically connected to the 

 

mains EARTH terminal, any serious fault 

 

in the mains wiring is liable to blow the 

 

mains fuse and is unlikely to result in 

 

electric shock. Less dangerous faults in 

 

the low voltage secondary circuit can 

 

cause the mains transformer or other 

 

components to become warm or hot. 

 

While plastic boxes melt, metal boxes can 
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Fig. 2. Circuit diagram of electronic codelock system. 

 

withstand high temperatures and, even in 

 

normal operation, they act as heat sinks, 

 

helping to dissipate any heat produced. 

 

The mains cable is protected by a 

 

sleeved rubber grommet where it passes 

 

through the box and must be properly 

 

anchored, in this case by a P-clip. All 

 

mains wiring inside the box should be 

 

carried out using the appropriate colour 

 

and thickness of wire. 

 

2. MAINS INDICATOR NEON 

 

(LP I): The neon is illuminated as soon as 

 

the codelock is plugged in and gives an in-

stant visible warning that parts of the in-

ternal circuit are at mains LIVE potential. 

 

This is particularly imporant during 

 

testing. 

 

3. DOUBLE POLE MAINS ON/OFF 

 

SWITCH (S1): Both LIVE and 

 

NEUTRAL are switched so that the 

 

 C3 

 

1NF 

 

35V) 

 

RLA 

 

2 

 

11011 
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EE Del 

 

D5 
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4001 
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z 

 

equipment is properly isolated, making it 

 

safe, even if the mains connections are ac-

cidentally reversed. In this circuit a 

 

d.p.s.t. illuminated switch is used to give a 

 

visible indication of mains switching. 

 

4. MAINS FUSE. A 20mm mains fuse 

 

to BS4265 is used and is mounted in a 

 

screw release fuseholder. The rating of 

 

the fuse is best chosen to correspond to 

 

the power requirements of the equipment 

 

controlled by the codelock. The max-
imum of 5A must not be exceeded. 

 

CONSTRUCTION 

 

PLANNED ASSEMBLY: All the 

 

components used must be sensibly 

 

located with an adequate separation be-
tween the mains and low voltage parts of 

 

the circuit. Equally, all the components 
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must be firmly Fixed, including circuit 

 

boards, which are securely bolted to the 

 

box. Interwiring between components is 

 

colour-coded using several different 

 

colours of stranded wire, and all the con-
nections are kept short but strain-free. 

 

Spaghetti-type wiring in one colour is dif-
ficult or impossible to check and must be 

 

avoided. 

 

MAIN CIRCUIT BOARD: The two 

 

printed circuit boards are shown in 

 

Figure 4a and 4b. Begin construction by 

 

assembling the main circuit board as 

 

shown in Figure 5. It is generally more 

 

convenient to insert the low-lying compo-
nents, including resistors RI and R2, D5, 

 

and the socket for ICI, first, followed by 

 

the larger components. Take care to in-
sert the electrolytic capacitor (CI) and 

 

tantalum capacitor (C3) with the correct 

 

polarity. Do not insert ICI at this stage. 

 

Complete the assembly of the main cir-
cuit board by soldering in various colours 

 

of flying leads about 15cm long, using 

 

stranded wire and ribbon cable, as in-
dicated. 

 

SETTING THE CODE: The 

 

keyboard p.c.b. is assembled simply by 

 

soldering S2—S 1 1 in position. The code is 

 

set using the method illustrated in Figure 

 

6. This shows the wiring matrix of the 

 

keyboard viewed from the component 

 

side. The switch terminal corresponding 

 

to the first digit of the code, in this case 7, 

 

is connected by an insulated wire link to 

 

the copper track E. In the same way, the 

 

switch terminal for the second digit (2) is 

 

connected to copper track D, the third 

 

digit (5) to track C, and the fourth digit 

 

(1) to track B. This sets the code 7251. 

 

However, any combination using four dif-
ferent switch terminals can be set, so that 

 

constructors can choose from 10 x 9 x 8 

 

x 7 = 5040 different codes. It is a simple 

 

matter to reset the code from time to time 

 

by rewiring the matrix. 

 

The six "unselected" switch terminals 

 

are connected to track F. Track A is con-
nected to Vss and provides the common 

 

positive supply to all ten keyboard 

 

switches. The insulated wire links must be 
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Fig. 5. Main p.c.b. component layout. 

 

INSULATED WIRE LINKS 

 

KEYBOARD SWITCHES SWITCH TERMINALS 

 

Fig. 6. Keyboard p.c.b. assembly. 

 

COMPONENTS 

 

Resistors 

 

R1 2kQ 

 

R2 3.9kfl 

 

All 1W carbon film ±5% 

 

Capacitors 

 

C1 2200µF 25V elect. axial 

 

leads 

 

C2 47nF polyester 

 

C3 1µF 35V tantalum 

 

Semiconductors 

 

D 1-4 200V, 1 -6A bridge 

 

rectifier 

 

D5 1 N4001 silicon diode 

 

D6 TIL220 (0.2in red Le.d.) 

 

IC1 LS7225 keyless lock i.c. 

 

TR1 BC109 silicon npn 

 

a 

 

Miscellaneous 

 

FS1 20mm mains fuse 

 

(maximum 5A—see text) 

 

LP1 240V a.c. mains neon 

 

with integral resistor 

 

RLA1 d.p.d.t. 12V d.c. 1 1Oil 

 

coil 

 

S1 d.p.s.t. with 240V B.C. 

 

neon indicator 

 

S2-11 (10 off) p.c.b. mounting 

 

keyboard switch 

 

(RS337-605) 

 

SK 1 shuttered power outlet 

 

socket (RS489-245) 

 

PL1 shrouded plug 

 

(RS489-251) 

 

T1 6VA main transformer, 

 

0-4.5, 0-4.5, or 9V 

 

secondary 
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Guidance only 

 

TERMINAL PINS 

 

( PUSHED 

 

THROUGH FROM 

 

COMPONENT 

 

SIDE ) 

 

RIBBON CABLE 

 

(FROM TRACK 

 

SIDE OF 

 

BOARD) 

 

UNSELECTED 

 

FIRST DIGIT 

 

SECOND DIGIT 

 

THIRD DIGIT 

 

FOURTH DIGIT 

 

YSS 

 

£16.00 

 

PRINTED CIRCUIT BOARDS: 

 

maincircuit board size 100 x 

 

50mm, keyboard size 100 x 

 

55mm; aluminium diecast box 

 

170 x 120 x 55mm; screw 

 

release 20mm fuseholder; sleeved 

 

grommet; I.e.d. fixing clip; P-clip; 

 

6A mains cable. 
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Fig. 4a. Main p.c.b. layout. 

 

Fig. 4b. Keyboard p.c.b. layout. 
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kept close to the surface of the p.c.b. so 

 

that the completed board can be mounted 

 

flush to the inside of the box. To complete 

 

the keyboard assembly, terminal pins are 

 

pushed through from the component side 

 

at the end of each track and soldered in 

 

position. 

 

BOX PREPARATION: Drilling 

 

details for the aluminum diecast box used 

 

in the prototype are given in Figure 7. 

 

Mark the box carefuly and check compo-
nent sizes before you begin. Patience and 

 

care taken at this stage will help to ensure 

 

a good final appearance. Large areas of 

 

metal are best removed using a small 

 

hacksaw fitted with a tension file in place 

 

of the normal blade. With drilling com-

pleted, the box can be cleaned and spray 

 

painted if desired. 

 

FINAL ASSEMBLY: Once LPI, S1, 

 

the fuseholder FS1, and the transformer 

 

T 1, have been fitted, the major part of the 

 

mains wiring can be carried out (Figure 

 

8). Constructors are advised to the 

 

carefully that this is completed correctly. 

 

Next, fit RLAI, the output socket SKI 

 

and the main circuit board together with 

 

its flying leads. When the board is bolted 

 

in position these leads are cut to the 

 

correct length, stripped, and soldered to 
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Fig. 7. Top panel drilling details. 

 

complete the interwiring procedure. The 

 

trickiest part of this procedure is con-

necting the ribbon cable to the terminal 

 

pins projecting from the track side of 

 

the keyboard p.c.b. To avoid shorting 

 

between these connections, only a short 

 

length of wire from the cable should be 

 

exposed and the soldered joints should be 

 

insulated using PVC tape. 

 

TESTING 

 

One method of circuit testing widely in 

 

use is to "switch on and see if it works". 

 

With mains-operated equipment this 

 

should NEVER be attempted. The proper 

 

procedure for testing the completed 

 

codelock is as follows. 

 

1. Carefully check all wiring and 

 

429 

 



SOLDER 

 

TAG 

 

P-CLIP 

 

MP 

 

/Q 

 

Q 

 

'IN 

 

TO RELAY 

 

NIN 

 

L OUT 

 

Ic 

 

FROM 

 

RELAY 

 

N OUT 

 

RELAY 

 

C011 

 

MAIN 

 

CIRCUIT 

 

BOARD 

 

9 Vac 

 

FUSEHOLOER 

 

( 5A MAX ) 

 

FLAT 

 

LED 

 

DETAIL OF TRANSFORMER 

 

N OL�i 

 

DETAIL OF RELAY 

 

TT 

 

RELAY COIL 

 

O 

 

O-c 

 

SHROUDED 

 

OUTLET 

 

SOCKET 

 

RIBBON CABLE 

 

TO 

 

KEYBOARD 

 

make sure that the soldered connections 

 

on both circuit boards stand 'well clear or 

 

are insulated from the metal box. 

 

2. With a multimeter set to read 

 

resistance, check that the exposed metal 

 

of the box is directly connected to the 

 

EARTH terminal (centre pin) of the 

 

mains plug. 

 

3. Remove the mains fuse FS I from 

 

its holder, plug in the mains lead and 

 

check the operation of LP I and S 1. 

 

4. Disconnect the mains, replace FS1, 

 

and then reconnect the mains supply. Us-
ing a multimeter switched to a suitable 

 

d.c. voltage scale, check the low voltage 

 

power supply across the large smoothing 

 

capacitor (C1) on the main circuit board. 

 

N.B. KEEP YOUR FINGERS WELL 

 

AWAY FROM ANY MAINS WIRING 

 

430 

 

Fig. 8. Codelock wiring diagram. 

 

AND HANDLE ONLY THE IN-
SULATED ENDS OF THE METER 

 

PROBES. A reading of 12-16V should 

 

be obtained. 

 

5. Switch off again, allow time for C 1 

 

to discharge, and only then fit IC 1 in its 

 

socket, checking for correct orientation. 

 

6. Place the lid loosely on the box, 

 

switch on again and check that LEDI is 

 

illuminated. Now enter the selected code 

 

and listen for a slight `click' indicating 

 

relay operation. At the same time, LED1 

 

should be extinguished. 

 

7. If everything is in order, disconnect 

 

the mains and screw down the lid of the 

 

box. Finally, connect the computer or 

 

other codelock controlled equipment via 

 

SKI, PL1 and check operation of the 

 

complete system. 

 

OTHER APPLICATIONS 

 

The LS7225 is a very versatile device. 

 

The circuit given here can easily be adap-
ted for other uses. For example, a general 

 

purpose combination lock can be made 

 

by using the relay to switch current to 

 

a solenoid operated bolt instead of 

 

switching the mains supply. Alternatively, 

 

the codelock could be used to arm and 

 

disarm domestic burglar alarms or other 

 

security systems. The quiescent current 

 

consumption of the device is extremely 

 

low (40µA), allowing battery operation if 

 

desired. 

 

Only experienced constructors should 

 

attempt such modifications. Interested 

 

readers are referred to "PRACTICAL 

 

ELECTRONICS", May 1983, pp 26-28 

 

for further information. ❑ 
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CAPACITAMCE 

 

COMPiIRATOR 

 

L.S. COOK 

 

CAPACITORS are manufactured from 

 

various materials in many shapes, 

 

physical sizes and nominal values, and 

 

with tolerances commonly from ±1 per 

 

cent to +100/-20 per cent. Very often 

 

the value required in a particular position 

 

is not critical, but there are limits; so a 

 

method determining the approximate 

 

value of a suspect capacitor, or one which 

 

has lost its markings, can be useful. 

 

The comparator described here readily 

 

performs this function, being easy to use 

 

and relatively inexpensive. 

 

PRINCIPLES OF OPERATION 

 

Let the value of the unknown 

 

capacitance be C and that of an ac-

curately known one be C'. These are 

 

incorporated into two separate mono-
stables, using a 556 dual timer i.e., with 

 

associated resistances R and R', respec-
tively, giving "on times" (high output, 

 

kRC and kR'C' where k is a constant. If 

 

these are made equal RC = R'C' hence C 

 

= C'R'/R. C' and R are known and R' is 

 

the value at a particular setting of a 

 

potentiometer, which can be measured or, 

 

as will be seen later, a scale can be 

 

calibrated directly in capacitance values. 

 

Five ranges are provided, each cover-

ing values ten times those in the preceding 

 

range (see photographs). 

 

CIRCUIT DESCRIPTION 

 

Fig. 1 shows the circuit diagram. R, 

 

referred to above, is R1, 2, 3, 4 or 5 and 

 

R' is the value of VRI (between its wiper 

 

and R6). C' is C2. 

 

Initially, the outputs (call them outputs 

 

A and B from the 556 IC 1 a, b) are low, 

 

so the output of IC2c is high and that of 

 

IC2b low, thus triggering both sections of 

 

ICI and taking their outputs high, the 

 

reset input of IC 1 a being held high by 

 

IC2a; the trigger inputs then rise. When 

 

the output from either monostable drops 

 

to zero its effect is momentarily trans-
ferred through C5 or C6 to the 

 

corresponding input of IC2d and when, 

 

and only when, the two zero-bound 

 

spikes coincide (i.e., equal "on times" 

 

since the monostables were triggered 

 

simultaneously) a high output is obtained 

 

from IC2d, illuminating D5 via TRI. 

 

With output B now low the monostables 

 

are retriggered and the cycle is repeated. 

 

C9 acts as a reservoir capacitor preven-
ted from discharging through IC2d by 

 

D4. 

 

If output A drops before output B, it 

 

remains in that state until retriggered. If 

 

output B drops first it is possible for IC lb 
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to be triggered again, perhaps more than 

 

once (depending on the setting of VR 0, 

 

before output A drops so when the latter 

 

does eventually fall it could coincide with 

 

the second, third, etc., fall of output B, 

 

thus indicating a false coincidence. To 

 

avoid this occurring, when output B falls 

 

ICla is reset via IC2a but not im-

mediately, otherwise a coincidence would 

 

automatically be indicated, again falsely; 

 

R7 and C4 introduce a suitable delay. 

 

R13 and C8 provide a further delay to 

 

allow IC2a, and hence the reset input of 

 

ICIa, to recover before retriggering takes 

 

place. DI, 2, 3 allow C4, 7, 8 to rapidly 

 

charge or discharge (as appropriate) 

 

when output B rises. 

 

Switch S2 provides a COARSE/FINE 

 

control. With the switch open (COARSE) 

 

D5 is illuminated for a wide range of 

 

values of VR1 to enable its approximate 

 

required setting to be located quickly. 

 

Closing S2 (FINE) enables a more ac-
curate setting to be found. 

 

CONSTRUCTION 

 

CIRCUIT BOARD 

 

The circuit board is quite straight-
forward, and Fig. 2 shows the breaks to 

 

be made in the tracks on the underside 

 

and the layout of the components on top. 

 

Make the breaks, first checking there are 

 

twenty-seven, and add the five wire links 

 

on the trackside (also shown in Fig. 2). 

 

Next, solder in the i.c. holders and the 

 

twelve wire links on top, allowing those 

 

joining E19—F19 and F25—G25 to stand 

 

above the board in order to attach flying 

 

leads. Then add the resistors, capacitors 

 

(remembering CIO is polarised) and 

 

finally the semiconductors. Leave the fly-
ing leads until their lengths are known. 

 

INTERWIRING AND CASE 

 

In the prototype, the circuit board and 

 

all the remaining components are moun-
ted on a removable panel (3mm plywood) 

 

with a section arranged to sit in a rec-

tangular hole in the top of the case. Fig. 4 

 

shows this panel with all the interwiring 

 

details. The circuit board is screwed onto 

 

pillars attached to the panel and lies 

 

above C2; alternatively, it could be bolted 

 

to the panel using spacers of a suitable 

 

length. Ensure that the screws used do 

 

not short adjacent tracks. Cut the shafts 

 

of V R 1 and S 1 to the required length, 

 

filing a flat side if necessary, before 

 

mounting these components. 
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Fig. 1. Complete circuit diagram of the Capacitance Comparator. 

 

COMPONENTS
-

Resistors 

 

R1 10111010 

 

R2 1 Mil 

 

R3 100W 

 

R4 10112 

 

R5 1 kill 

 

R6 82ki2 

 

R7,13 820ki2 (2 off) 

 

R8,10 270ki2 (2 off) 

 

R9,11,12 1MCI (3 off) 

 

R14 220ki2 

 

R15 5600 

 

R1-5 +1%metal film 

 

0.4W (or }W) 

 

R6-15 ±5% carbon film }W 

 

Capacitors 

 

C1,3 10nF ceramic (2 off) 

 

C2 4.7µF +I% 

 

polystyrene 

 

C4,8 6.8nF ceramic (2 off) 

 

C5,6 4.7nF ceramic (2 off) 

 

C7 1 of ceramic 

 

C9 33nF polyester (C280) 

 

Approx. cost 

 

Guidance only 

 

C10 100µF 10V electrolytic 

 

radial leads 

 

Various close tolerance types for 

 

calibration purposes (see text) 

 

Semiconductors 

 

D1-4 1 N4148 silicon diode 

 

(4 off) 

 

D5 TIL209 3mm red l.e.d. 

 

TR 1 BC 184L npn silicon 

 

IC1 NE556 dual timer 

 

IC2 CM05 4001 quad 

 

2-input NOR gate 

 

Miscellaneous 

 

VR1 2.2MHz linear 

 

potentiometer 

 

6-way, 2-pole rotary 

 

switch 

 

S1 

 

432 

 

£9 

 

S2 d.p.d.t. miniature slide 

 

switch 

 

B 1 HP7 1 }V cells (4 off) 

 

0.1 in matrix stripboard, 13 strips 

 

x 25 holes; 14-pin d.i.l. holders (2 

 

off); battery holder (4 x HP7 

 

square) and connector; 3mm I.e.d. 

 

clip; miniature crocodile clips (1 

 

red, 1 black); connecting wire, 

 

rigid and flexible; pointer knobs 

 

(approximately 37mm and 25mm 

 

diameter); case, minimum internal 

 

dimensions: length 142mm, width 

 

64mm (back), 32mm (front); 6BA 

 

nut, screw (13mm), washer, 

 

solder tags (2 off); screws for slide 

 

switch. 
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Fig. 2. Track-side of the circuit board. 

 

The dimensions of the case (also 3mm 

 

plywood) are given in Fig. 5. Glued butt 

 

joints are used, with short lengths of 

 

12mm square wood strengthening the 

 

four vertical corners. These do not quite 

 

reach the bottom of the case and provide 

 

points for screwing on a base panel and 

 

rubber feet. Ensure they do not obstruct 

 

the removable component panel. The case 

 

is covered with an adhesive plastic film. 

 

Alternatively, the case could be a 

 

suitable sized plastics box, the compo-
nents being mounted on the underside of 

 

the lid with a similar layout to that 

 

shown. 

 

Whatever case is used, complete the 

 

wiring as shown in Fig. 4, adding flying 

 

leads to the circuit board before fixing the 

 

latter and attach crocodile clips to the test 

 

leads. Screw on the removable panel (if 

 

used) using spacers as necessary and add 

 

suitable pointer knobs. The battery holder 

 

just fits in the prototype, but if found to 

 

he loose a piece of foam rubber will hold 

 

it in place. 

 

CALIBRATION 

 

There are two alternative methods for 

 

calibrating the comparator. The first re-
quires a reliable resistance measuring 

 

device that can measure up to about 

 

2Mi2. The resistance to he measured is 

 

the section of VR I in use, that is from its 

 

wiper to R6. (Leave IC l out of the circuit 

 

when doing this.) Points numbered I to 

 

10 on the dial are given by resistances 

 

of 21276652 and its multiples (for exam-
ple, 21276612 for "1", 42553252 for "2", 

 

etc.) rounded to about two significant 

 

figures in practice. Further division of the 

 

scale can be estimated sufficiently ac-
curately for this instrument. The "1" then 

 

corresponds to the lowest capacitance in 

 

the selected range and the "10" to the 

 

highest. 

 

It could be that a multimeter is the 

 

only resistance measuring device 

 

available and the accuracy of this, par-
ticularly for the higher values, may well 

 

be questionable. The second method 

 

of calibration, although involving some 

 

expense, may be considered preferable. 

 

Using the 1pF to 10µF range (the i.c. is 

 

now inserted and the battery connected) 

 

measure the capacitances of several 1 per 

 

cent tolerance capacitors within this 

 

range and mark the dial accordingly, 

 

again estimating the intermediate values. 

 

(Remember that 1 per cent polystyrene 

 

Everyday Electronics, July 1984 

 

A 

 

B 

 

C 

 

D 

 

E 

 

F 

 

G 

 

H 

 

1 

 

N 

 

L 

 

M 

 

S2 

 

O 

 

TO 

 

CROCODILE 

 

CLIPS\ 

r--� 

 

i 

 

R12�Y`TR1 �*_ 

 

0 0 0 0 0 0 0 0 0 0 0 

+ 

O 0 0 0 0 0 0 0 0 0 0. 0 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1619 20 21 21 23 24 25 

 

( EE556 B 

 

A19 

 

A16 

 

A10 

 

Y 

 

32 

 

Fig. 3. Component layout (actual size). 

 

SPACER FOR 

 

CIRCUIT BOARD 

 

capacitors are generally considerably less 

 

expensive than equivalent silvered mica 

 

types.) If this method of calibration is em-
ployed, a 5 per cent polystyrene capacitor 

 

will suffice for C2. 

 

RANGES 

 

Potentiometer VRI, C2 and RI to R5 

 

have been chosen to produce the ranges 

 

described earlier, with continuity from 

 

one to the next. If the actual value of VR 1 

 

is well below its nominal one the top end 

 

of the scale could be lost. In this case RI 

 

to R5 could be reduced to 82052, 8.2kD, 

 

etc., or C2 increased to 5.6µF. 

 

USING THE COMPARATOR 

 

Grip the leads of the capacitor under 

 

test in the crocodile clips observing 

 

polarity where applicable. Switch to 

 

COARSE and scan the dial on each range 

 

until the I.e.d. lights. Then switch to FIVE, 

 

readjust the setting of VRI to obtain the 

 

brightest steady light and read off the re-
quired value. Do not touch the capacitor 

 

or leads when doing this. 

 

Some residual capacitance must be ex-
pected, but it is significant only on the 

 

lowest range. To estimate its value, 

 

measure a few close tolerance capacitors 

 

from 100pF to 1µF. The differences bet-
ween these known values and the 

 

readings obtained can be averaged to give 

 

the required figure. (On the prototype it is 

 

around 20pF.) Remember to allow for 

 

this when using the lowest range, alter-
natively, mark a second scale on the dial. 

 

To measure values below 100pF the 

 

825 F/G25 

 

AS 

 

!D2 a SPACER) 

 

83 

 

102 

 

WOOD STRIP TO 

 

SUPPORT BATTERY 

 

HOLDER 

 

63 

 

Fig. 4. Components and wiring on the 

 

"removable panel". The two sections are 

 

glued or screwed together with suitable 

 

spacers between. Identical thickness 

 

spacers are used between the panel and 

 

the case top. 

 

Fig. 5. Case dimensions. The circuit board 

 

stands 18mm off the panel, screwed onto 

 

pillars of wood, or bolted using spacers. 

 

scale could be extended, but a more 

 

reliable result may be obtained by first 

 

measuring the value of a capacitor of, 

 

say, about 150pF then repeating with this 

 

and the one under test in parallel. Sub-
traction gives the required figure, 

 

automatically cancelling the resident 

 

capacitance. 

 

A similar method can be used for 

 

values greater than 10µF measuring a 

 

10µF capacitor first, then this in series 

 

with the one under test. The required 

 

value can be obtained from the series con-
nection formula. 

 

Note that the value of R5 (top range) is 

 

below that recommended for the resis-
tance in this position (5kHz), but no error 

 

has been detected as a result. ❑ 
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Catalogue Received 

 

The new 28-page TK Electronics 

 

catalogue contains several new items 

 

of interest. Also, it is interesting to note 

 

that not only have they put their stocks 

 

on computer but the catalogue has 

 

been produced by the same machine. 

 

The readout or "printing" is very 

 

clear (for a printout) and easy to read, 

 

and is another example of the excellent 

 

progressive service this company runs. 

 

Amongst new products added to 

 

their listings are a new range of 

 

telephone connectors and a collection 

 

of security accessories. These include 

 

pressure mats, door/window contact 

 

sets, window tape connectors, bell box 

 

and passive infra-red detection unit. 

 

Copies of the TK Electronics "Yellow 

 

Catalogue" are available free from TK 

 

Electronics, Dept EE, 11-13 Boston 

 

Road, London W7 3SJ. A self-
addressed envelope (9in x 6in) would 

 

be appreciated. 

 

Link Up 

 

With the sales of video recorders 

 

and home computers now running into 

 

millions, the Reeler TV extension cable 

 

from Pullway will undoubtedly find 

 

many applications around the home. 
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Apart from the common domestic 

 

application, it is a god-send for the 

 

growing band of home computer and 

 

video game users. Here a portable TV 

 

is often used as a monitor, or even the 

 

family colour set is usurped, to display 

 

programs or play games. 

 

By using the extension lead, would-
be games "masters" and budding 

 

programmers need not run the risk of 

 

headaches or blurred vision from being 

 

too close to the screen. 

 

For the caravanner, camper and 

 

boating enthusiast the extension reel 

 

will also prove an asset where storage 

 

space is often at a premium. They can 

 

position their remote aerial for op-
timum reception without yards of un-
wieldy cable, and, after use, the cable 

 

can be rewound and stored in any con-
venient small space. 

 

Moulded in tough ABS plastics, the 

 

Reeler incorporates a carrying handle 

 

with integral socket and moulded coax-
ial plug. It is available in two capacities 

 

of either 30 or 45 feet of standard 75-
ohm coaxial cable and has a recom-
mended selling price of £7.95, in-
cluding VAT. 

 

For details of local stockists readers 

 

should write to: Pullway Ltd., Dept 

 

EE, Venn House, 11 Clayton Road, 

 

Hayes, Middlesex. 

 

Please mention 

 

EVERYDAY 

 

ELECTRONICS 

 

when replying 

 

to products 

 

mentioned 

 

on this page 

 

and to 

 

Classified Ads 

 

Change of Name 

 

With all the recent changes at Ambit 

 

International and their opening of new 

 

premises at Portsmouth and Brox-
bourne, we have just received news 

 

that the component side of their opera-
tion is now trading under the name of 

 

Cirkit. 

 

The change of name coincides with 

 

an increased product line (10,000 

 

items now stocked) and the introduc-
tion of a range of Cirkit constructional 

 

kits, graded for the student, expert and 

 

enthusiast. 

 

They have also issued a new 

 

catalogue which covers such items as: 

 

computer connectors and printers; 

 

microprocessors and memories; 

 

voltage regulators and semiconductors. 

 

Their listings of capacitors and r.f. com-
ponents is probably one of the most ex-
tensive amongst component suppliers. 

 

Copies of the new Cirkit catalogue 

 

cost 80p and may be obtained from: 

 

Cirkit Holdings PLC, Dept EE, Park 

 

Lane, Broxbourne, Herts. Included 

 

with each catalogue are three £1 dis-
count vouchers. 

 

CONSTRUCTIONAL PROJECTS 

 

Electronic Lock 

 

The LS7225 "keyless" lock i.c. used in 

 

the Electronic Lock is a P—MOS device 

 

which performs the code sequencing. Also 

 

included, within the device but not used, is 

 

an auxiliary delay facility. 

 

The LS7225 inteqrated circuit is 

 

available from TK Electronics or RS Com-
ponents, Order code: 304-554. It should be 

 

pointed out that RS will NOT supply to the 

 

general public but must be ordered through 

 

a local stockist. 

 

Most of our advertisers now stock 

 

suitable keypads for the "master" combina-
tion keyboard. 

 

Ultrasonic Burglar Alarm 

 

The 40kHz transducers used in the 

 

Ultrasonic Burglar Alarm are usually sold in 

 

pairs and can be purchased with pin or 

 

phono plug connectors. The ones required 

 

are of the pin type. These are available 

 

from: Riscomp, Rapid, Enfield and 

 

Maplin. 

 

The warning sounder, X70 W06, is 

 

available direct from: Avionic Systems 

 

(Heathrow) Ltd., Dept EE, Viscount Way, 

 

Hounslow, Middx TW6 2JW. The TOKO 

 

coil, CAN1 A350ER, is stocked by Cirkit. 

 

Car Lights Warning 

 

Almost any type of 12V d.c. buzzer 

 

would be suitable for the Car Lights Warn-
ing project. 

 

If difficulties are experienced in locating 

 

the MCR 102 thyristor for this circuit, then it 

 

would appear that the C103YY from RS 

 

would be an alternative device. 

 

Atom EPROM Simulator 

 

The 2K by 8 static CMOS RAM memory 

 

i.c.s used in the Atom EPROM Simulator 

 

are currently listed by Rapid Electronics 

 

and Cirkit. 

 

We cannot envisage any component 

 

buying problems for the CB Mini Power 

 

Supply or the Capacitance Comparator. 

 

Everyday Electronics, July 1984 
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THIS month we look at a few digital 

 

circuits and indulge in a bit of 

 

philosophy on the art of designing things. 

 

As I explained earlier, it's not the inten-
tion of this series to go into logic circuits 

 

as such. That's well covered in other arti-
cles. All the same, some of the digital in-
tegrated circuits developed for computing 

 

and similar uses can quite easily be adap-
ted for use in analogue or linear circuits. 

 

EXPERIMENT 10.1 

 

COMPLEMENTARY INVERTER 

 

Let's start by building a simple circuit 

 

which illustrates some aspects of digital 

 

electronics. In Fig. 10. I, two bipolar tran-
sistors TR I and TR2, one pnp and the 

 

other npn, are connected "back to back" 

 

across the power supply. Circuits in 

 

which devices of opposite polarity work 

 

together like this are called "complemen-
tary" circuits. 

 

The component layout is given in Fig. 

 

10.2. 

 

+(9V) 

 

EE53p - (9v) 

 

Fig. 10.1. Circuit to illustrate inverter ac-
tion, with two transistors, one pnp and one 

 

npn, connected "back-to-back" as a com-
plementary pair. 
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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. 

 

With S I in position 2, bias current 

 

Flows out of the base of TR1 (the pnp 

 

transistor) through RI and R2 and into 

 

the base of TR2. Both transistors 

 

therefore have the same bias current and 

 

both are turned on. 

 

What voltage does the meter read? In 

 

an ideal world, with identical transistors, 

 

the circuit would be perfectly symmetrical 

 

and the collectors would sit at just half 

 

Vcc. In the real world, one transistor has 

 

a higher gain and the output voltage is 

 

driven as far positive or as far negative as 

 

it can go. The meter reads either HIGH 

 

(nearly 9V) or LOW (nearly zero). 

 

Moving S1 changes the situation. In 

 

position 3, TR I is turned on harder and 

 

the output must go HIGH. In position 1, 

 

TR2 is turned on and the output is LOW. 

 

If you connect a pair of I.e.d.s as 

 

shown and switch S 1 back and forth they 

 

light alternately. 

 

Note that the output goes low when the 

 

input is high and vice-versa. This reversal 

 

of the input signal is called inversion and 

 

the circuit is an inverter. Its symbol is an 

 

"amplifier" triangle with a small circle at 

 

the apex. (As with op-amps, the supply 

 

Var11ETER 

 

By GEORGE HYLTON 

 

voltages are usually omitted from the 

 

diagram.) 

 

Inverters are common building bricks 

 

for more complex circuits. They exist in 

 

integrated circuit form in all the common 

 

"families" of digital i.c.s. 

 

Some of these families (TTL, ECG, and 

 

so on) are designed round bipolar tran-
sistors; others (CMOs, Nmos) round field-
effect transistors. It so happens that cMos 

 

(pronounced like "sea moss") lends itself 

 

well to the sort of uses we are concerned 

 

with, so let's take a look at a cMos inver-
ter (Fig. 10.3). 

 

CMOS INVERTERS 

 

It could hardly be simpler. TR 1 and 

 

TR2 are field-effect transistors, of op-
posite polarity. They are connected like 

 

TR 1 and TR2 in Fig. 10. 1, except that no 

 

biasing resistances are needed. Each tran-
sistor acts as a "load" for the other. 

 

Note that in Fig. 10.3 TR I and TR2 

 

are drawn as discrete f.e.t.s, that is, with 

 

enclosing circles. This is to help identi-
fication and comparison of these devices 

 

with the ordinary transistor symbol. In 
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Fig. 10.2. Layout for Fig.10.1 using EBBO discrete module. Note that the 

 

layout shows the final circuit: the I.e.d.s and the link between points C9 and 

 

C1 1 are not needed for the first experiment. 
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actual fact we shall be using f.e.t. tran-
sistors that are elements within an in-

tegrated circuit, and such elements are 

 

normally drawn without any enclosing 

 

circle. The pin numbers given in Fig. 10.3 

 

relate to the i.c. type 4069UB. 

 

The three electrodes of a field-effect 

 

transistor (f.e.t.) have different names 

 

from those of bipolar transistors: 

 

The SOURCE (s) of a f.e.t. corre-

sponds to the EMITTER. 

 

The GATE (g) corresponds to the 

 

BASE. 

 

The DRAIN (d) corresponds to the 

 

COLLECTOR. 

 

There is another connection, to what's 

 

called the substrate, but this is usually 

 

connected internally to the source and 

 

you don't have to worry about it. 

 

F.e.t.s are controlled by applying 

 

voltages to their gates. No gate current 

 

flows, so the f.e.t. has virtually infinite 

 

input resistance. 

 

The two polarities of f.e.t. are: 

 

n-channel, corresponding to npn, 

 

requiring a positive drain voltage. 

 

p-channel, corresponding to pnp and 

 

requiring a negative drain voltage. 

 

BIASING F.E.T.S 

 

Biasing the kind of f.e.t.s used in cmos 

 

is similar to biasing bipolars. To turn on a 

 

f.e.t. its gate-source bias (VGs) must have 

 

the same polarity as its drain-source 

 

voltage (VDS). So for an n-channel f.e.t., 

 

VGs is positive and for a p-channel f.e.t. 

 

VGs is negative. 

 

F.e.t.s which require this kind of bias 

 

to turn them on are called enhancement-
mode f.e.t.s. 

 

There are other kinds, including 

 

depletion-mode f.e.t.s, which turn on 

 

without any bias; that means gate and 

 

source are at the same voltage. Indeed, 

 

they usually need a reverse bias to keep 

 

their drain current down to a safe value. 

 

We shan't use anv depletion-mode f.e.t.s 

 

but you may well come across them as 

 

discrete transistors in radio and TV 

 

receivers and audio amplifiers. 

 

In a cMos inverter when the input goes 

 

high the output goes low and vice-versa. 

 

In digital electronics inverters are driven 

 

from high to low with no intermediate 

 

states. The output is always either close 

 

to Voo or close to Vss as the power sup-
ply rails are called. 

 

INVERTERS AS AMPLIFIERS 

 

For our purposes it's more useful to 

 

turn each f.e.t. half-way on. They then co-

operate to act as a single-stage push-pull 

 

voltage amplifier. To arrange this, all you 

 

need do is connect a resistance from out-

put to input (Fig. 10.4). The output 

 

voltage then adjusts itself to roughly half 

 

the supply voltage. Since there is no 

 

current through the added resistance the 

 

voltage at the input is the same as at the 

 

output. 

 

IN OUT 

 

PIN1 • PIN2 

 

(ALSO PINS 3,5, (4, 6,810 AND 12) 

 

9, 11 AND 13 ON 

 

OTHER INVERTERS 

 

IEE55P 

 

Fig. 10.3. CMOS inverter as contained 

 

in the 4069UB i.c. (Numbers refer to 

 

4069 pins.) 

 

Fig. 10.4. Biasing a CMOS inverter for 

 

use as an amplifier. 

 

SAFETY PRECAUTIONS 

 

The f.e.t.s in cmos (called MosFETs, 

 

where Mos stands for metal-oxide-silicon) 

 

can be destroyed by static electricity of 

 

the kind that builds up on one's clothing 

 

in dry weather. To avoid discharging 

 

yourself through a cmos i.c., follow this 

 

safety rule: Before handling the i.c. or 

 

working on a circuit which incorporates 

 

it, touch the table-top or the "earth" line 

 

Vss. 

 

HEXINVERTER 

 

You can buy a cmos i.c. which con-
tains six inverters, like the one in Fig. 

 

10.3, for a few tens of pence. It's the 

 

hextuple ("hex") inverter type 4069. 

 

Letters may be added; for example, 

 

HEF4069UB. The "front" letters are the 

 

manufacturer's code. "UB" at the end (or 

 

sometimes "A") means that the circuit is 

 

"unbuffered". This means that the inver-
ter is not followed, inside the i.c., by an 

 

extra amplifier. 

 

Many cmos circuits are buffered (B). 

 

This means that there is a buffer amplifier 

 

to prevent the inverter from being affec-
ted much by its load. A buffered cmos in-
verter has three circuits like Fig. 10.3 in 

 

each of its six inverters. Three stages are 

 

needed because two would invert twice 

 

and turn the inverter into a non-inverter. 

 

The third inverts again and restores the 

 

status quo. 

 

Don't try to use buffered cmos for 

 

your experiments. Because of its very 

 

high gain it has a habit of oscillating 

 

instead of amplifying. 
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Fig. 10.5. EBBO i.c. layout for bias-
ing experiment. The positions of the 

 

six inverters are shown on IC1 

 

outline. 

 

EXPERIMENT 10.2 

 

SETTING UP 

 

Use two yellow EBBO modules, 

 

sandwiched between two red ones (Fig. 

 

10.5). Put a blue (discrete component) 

 

module beneath these. The red modules 

 

are terminal strips, each with two rows. 

 

Connect the two rows of the upper strip 

 

together and use it as the positive (+9V) 

 

supply rail. Similarly, connect the rows of 

 

the lower strip for use as the negative 

 

(Vss) rail. 

 

It would be convenient to begin circuit 

 

assembly by inserting the 4069UB i.c. 

 

into the board to act as a marker for the 

 

connections. But this would increase the 

 

risk of static damage while you are setting 

 

up. 

 

Instead, insert an i.c. holder (14-pin 

 

d.i.l. holder). The empty holder then 

 

becomes the marker and you put the i.c. 

 

itself in the holder when everything else 

 

has been completed. 

 

Connect the negative supply line Vss 

 

before you start. This is very important 

 

when mains power units are used in place 

 

of a battery; the rule for connecting the 

 

"earthy" or common line is: first in, last 

 

out. Working on an "unearthed" circuit 

 

can allow mains leakage currents to now 

 

through f.e.t.s and damage them. 

 

Connect a 100µF, 25V capacitor bet-
ween positive and negative rails (use the 

 

spare holes on the battery holder). This 

 

reduces stray a.c. voltages which might 

 

creep from one part of the circuit to 
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another via the power supply, with up-
setting results. 

 

First connections to the i.c. socket are 

 

battery negative (—) to pin 7 and positive 

 

(+) to pin 14. Now connect the output of 

 

each inverter back to its input via a 

 

resistor (Fig. 10.4). 

 

You'll probably find it convenient to 

 

bend the resistors into "hairpins" and cut 

 

off part of one lead to match the bent one. 

 

Short direct connections, when needed, 

 

can be made with bare wire, but you 

 

don't need any at the moment. 

 

"Earth" yourself to the negative line, 

 

insert the 4069UB and connect the bat-
tery. Measure the voltage at each output; 

 

that is, pins 2, 4, 6, 8, 10 and 12. All 

 

should be within about 1V of 4.5V, 

 

demonstrating that the added d.c. feed-
back resistors have had the desired effect 

 

of setting the outputs near the half-
supply-voltage mark. (In my case they 

 

were all 5V, but individual i.c.s vary.) 

 

If you run into trouble, switch off, 

 

check all connections, make sure the i.c. 

 

is plugged in the right way round and that 

 

each pin is really in. (It's quite easy to 

 

bend back a pin on the i.c. or the holder 

 

by accident. Check.) 

 

It's unlikely that a hex inverter will fail 

 

on all six amplifiers, but if one happens to 

 

develop an internal short between VDD 

 

and Vss it will remove battery voltage 

 

from the rest. If all connections are 

 

correct but you still have problems try a 

 

different 4069UB. 

 

EXPERIMENT 10.3 

 

OSCILLATORS 

 

We'll now turn the amplifiers labelled 

 

F and E on Fig. 10.5 into a square-wave 

 

oscillator (Fig. 10.6a). This generates a 

 

low frequency (about 6Hz), audible as 

 

clicking in your crystal earphone. (Con-
nect the earphone between any point and 

 

the negative rail.) 

 

Next we'll use amplifier D as a buffer 

 

(Fig. 10.6b). If R2 = R3 the gain is very 

 

nearly 1. With this kind of feedback the 

 

signal voltage at amplifier D input is very 

 

much reduced, as you can check with 

 

your earphone: compare volumes at pins 

 

9 and 8. 

 

EXPERIMENT 10.4 

 

SINE-WAVE OSCILLATOR 

 

Our next step is more ambitious. It will 

 

call for more connecting points than the 

 

EBBO i.c. module can conveniently 

 

provide. So we'll off-load the extra con-
nections on to the "discrete" module, Fig. 

 

10.8. Your circuit is Fig. 10.7. This is a 

 

sine-wave oscillator and buffer. To get a 

 

good sinewave, VRI is set so that the cir-
cuit just oscillates steadily. The frequency 

 

is about I.6kHz. 

 

EXPERIMENT 10.5 

 

GATES 

 

Now we'll make the two frequencies 

 

interact. To do this we'll use another stan-
dard digital circuit, a "gate". A cMos gate 

 

is a sort of switch which is opened or shut 

 

by applying a large voltage (for example, 

 

the full battery voltage) to its control 

 

terminal. 

 

The gate we'll use is part of a 4001UB 

 

integrated circuit. Its symbol (Fig. 10.9) 

 

shows two inputs (1, 2) and one output 

 

(3). The little circle at the apex indicates 

 

that it's an inverting gate. That is, its out-
put goes low when its input is high. 

 

Which input? In this case, either. 

 

The 4001 contains four such gates. 

 

Their outputs go high if neither input 1 or 

 

input 2 is high. So this type of gate is 

 

1 

 

E50p1 100nF 

 

Fig. 10.6(a). Square-wave oscillator 

 

made from two inverters ("F" and 

 

"E") of a 4069 (IC1). Frequency 

 

about 6Hz. 

 

R3 

 

Fig. 10.6(b). Unity gain buffer am-
plifier (inverter "D"). 

 

SINE 

 

WAVE 

 

OUTPUT 

 

100 kO 

 

Fig. 10.7. Sine-wave oscillator using two inverters ("A" and 

 

"B
-

) followed by unity-gain buffer "C". VR1 sets the am-
plitude, which is greatest when the spindle is turned fully 

 

anti-clockwise. 
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called a NOR gate, and in this case it's a 

 

2-input NOR Gate. 

 

Insert the 4001UB integrated circuit 

 

(IC2) onto the yellow module, to the right 

 

of IC 1. See Fig. 10.10. 

 

If input 1 is driven low, for example, 

 

by connecting it to Vss) and input 2 is 

 

connected to the output of the sine-wave 

 

oscillator, then a I.6kHz square-wave ap-

pears at pin 3, provided that the sine-
wave input is big enough. What is hap-

pening is that positive peaks of the 

 

sinewave drives the gate output low, 

 

negative ones high. The crests of the wave 

 

are Flattened in the process, turning the 

 

sinewave into a rectangular wave. The 

 

gate output goes low, high, low, high ... 

 

at 1.6kHz. If input 1 is now connected to 

 

VDD (that is, driven permanently high) 

 

the 1.6kHz output is suppressed because 

 

the high on input 1 makes the output 

 

permanently low. 

 

Now connect the output of your 

 

square-wave oscillator (Fig. 10.6a) to in-

put 1. This makes input I sometimes high 

 

and sometimes low. When low, the 

 

4
1 4001 

 

10  

3 

 

2

 

 

20  

 

IEE41V 

 

Fig. 10.9. A 2-input NOR gate. Four 

 

such gates are contained in the 4001 

 

i.c., as shown on the accompanying 

 

EBBO layout (Fig. 10.10)• 

 

sinewave on input 2 can switch the gate 

 

on and off. When high the sinewave has 

 

no effect. The result is that the output is 

 

1.6kHz periodically turned on and off at 

 

6Hz. The sound in your earphone is a 

 

rapid sequence of,, pips" - 

 

You can change the frequency of either 

 

oscillator by changing the R or C values. 

 

Increasing R or C reduces the frequency. 

 

In the sine-wave oscillator (Fig. 10.7), use 

 

equal values for R4, R5 and C2, C3. If 

 

the sinewave is set to about 4kHz and the 

 

square to about 20Hz the combined out-

put is a passable imitation of the ringing 

 

of an electronic telephone, if you turn the 

 

circuit on and off in the correct rhythm. 
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Fig. 10.8. Complete EBBO i.c. board layout for 

 

square and sine-wave oscillators and buffers, 

 

Fig. 10.6 and Fig. 10.7, respectively. 
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Fig. 10.10. The EBBO i.c. board layout for the 4001 UB. 
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USE YOUR IMAGINATION 

 

Gates are very useful to the experimen-
ter. In Fig. 10.11 a 2-input NOR gate (as 

 

in the 4001) has audio applied to one in-
put and a "high" to the other via R 1 and 

 

R2. Result: no audio output because the 

 

"high" on input 2 keeps the output low. If 

 

terminals A and B are connected together 

 

this removes the high from input 2 and 

 

audio reaches the output. 

 

One possible use for this circuit is as 

 

an audible "continuity tester". If A and B 

 

are used as test terminals, when they are 

 

connected to opposite ends of a conduc-
tor audio reaches the output, indicating 

 

that the conductor is intact. 

 

Clearly, the circuit could be used as an 

 

alarm, activated by closing a contact bet-
ween A and B. It can check the polarity 

 

of a diode, connected across A and B. 

 

Sound emerges only if the anode is con-
nected to A and the cathode to B, not the 

 

other way round. 

 

For this sort of job it is useful to con-
nect a loudspeaker to the output. Ordin-
ary moving-coil loudspeakers cannot be 

 

used, but you can use a piezo-electric 

 

"sounder", which is a sort of grown-up 

 

version of a crystal earphone, tuned to 

 

particular frequencies. (An inexpensive 

 

type, the Toko P132720, works well at 

 

about 4kHz.) 

 

Note that R2 and C 1 protect the gate 

 

against static; R2 limits the current and 

 

C 1 absorbs much of the charge. 

 

No doubt you can think of other possi-
ble uses. You get four gates in every 

 

4001, at a cost of (at the time of writing 

 

this) about 15 pence. Incidentally, I've 

 

been rather slipshod with mine, because 

 

I've left the unused gates disconnected. 

 

ME! 
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Fig. 10.11. This gate arrangement 

 

can be made to do many useful jobs. 

 

T_191 

 

Fig. 10. 2. Essentials of a timer cir-
cuit. Closing S1 allows C1 to charge 

 

via R1. Closing S2 discharges C1 

 

and so resets the circuit. In timer i.c.s 

 

the functions of S1 and S2 are per-
formed electronically. 

 

It's good practice to connect unused in-
puts permanently to the + or — line to 

 

avoid the possibility of stray voltages 

 

getting to them. 

 

Gates can be used as amplifiers. Con-
nect the two inputs together and add a 

 

feedback resistance from output to input 

 

just as we did with the 4069. Two gates 

 

with strapped inputs can be used to make 

 

oscillators. 

 

NAN D GATES 

 

There's another common type of gate, 

 

the NAND gate. Its output goes low only 

 

when all its inputs are high. These can 

 

also be connected as amplifiers. A cheap 

 

example in i.c. form is the 4011 quadruple 

 

2-input NAND gate. 

 

TIMERS 

 

There are lots of integrated circuits 

 

designed for special purposes. Some are 

 

too specialised for general use, but there 

 

are many which are very adaptable. One 

 

such is the "timer" i.c. 

 

The essence of a timer is illustrated in 

 

Fig. 10.12. Here a sort of differential am-
plifier, called a voltage comparator, has 

 

one input maintained at a steady voltage, 

 

the "reference voltage" via the divider, 

 

R2, R3. The other input receives the 

 

voltage across a capacitor CI which at 

 

present is discharged. When Sl is closed, 

 

C I charges via R 1. When the charge 

 

voltage reaches the reference voltage the 

 

output of the comparator switches from 

 

low to high. The time taken depends on 

 

the value of RI and CI and on the 

 

reference voltage. 

 

The change in output can be made to 

 

activate useful functions like switching an 

 

appliance on or off. It can also be made 

 

to operate a "reset" circuit which acts like 

 

S2 to discharge C 1. In this case, the cir-
cuit can be made to go on charging and 

 

discharging Cl. It is an "astable" circuit, 

 

an oscillator. 

 

For practical purposes it is convenient 

 

to start the timing cycle by applying a 

 

voltage pulse rather than by throwing a 

 

switch like S 1. So timer i.c.s incorporate a 

 

"start" or "trigger" facility. A type 555 

 

timer i.c. with all these facilities can be 

 

bought for about 25 pence. You'll often 

 

see this particular i.c. used in designs in 

 

this magazine. 

 

COUNTERS AND FREQUENCY 

 

DIVIDERS 

 

It is easy to make two-state circuits 

 

which are put into one state by one input 

 

pulse and stay in that condition until a 

 

second pulse is applied to return them to 

 

their original state. 

 

When driven by a sequence of input 

 

pulses these circuits give out just half as 

 

many output pulses. That is, they divide 

 

the number of pulses by two. Two such 

 

circuits, one driven by the other, divide by 

 

4, three by 8 (= 2 x 2 x 2) and so on, 

 

doubling up every time. 

 

It is possible to divide by intermediate 

 

numbers by arranging feedback which 

 

resets the divider when the appropriate 

 

pattern of states appears in the chain of 

 

two-state circuits. Thus a "divide by 16" 

 

circuit can be reset at 10. It then becomes 

 

a divide-by-ten, otherwise called a 

 

Decade Counter. Three decade counters 

 

in succession divide by 1,000 (= 10 x 10 

 

X 10). 

 

The basic "divide by two" element is 

 

called a binary counter (or sometimes a 

 

"flip-flop" or a "bi-stable"). 

 

Quartz crystal clocks contain long 

 

chains of binary counters. Quartz, when 

 

vibrated, generates a voltage. This can be 

 

picked up by electrodes, amplified, and 

 

fed back to sustain oscillation at the 

 

natural frequency of the piece of quartz, 

 

which can be very stable. In quartz clocks 

 

and watches a frequency is chosen which 

 

when divided by a chain of binary coun-
ters gives one output pulse per second. 

 

For example, 4,194,304Hz yields IHz 

 

when divided by 2 twenty-two times. 

 

In superhet radio receivers a quartz 

 

frequency can be used as the "local os-
cillation". By dividing the frequency one 

 

crystal can be made to yield a multiplicity 

 

of frequencies, to give, say, one tuning 

 

point every 100Hz. 

 

LOGICAL DESIGN 

 

The starting point for any design is to 

 

analyse the requirement very carefully, 

 

step by step. Unless you are quite certain 

 

what a piece of equipment is intended to 

 

do you are unlikely to be successful in 

 

making it. At this stage the design is not 

 

electronic at all, but rather a written 

 

specification. 

 

Suppose, for example, that you want to 

 

make a touch-operated switch. The elec-
tronics is easy. Indeed, you can get i.c.s 

 

to do the job. But the i.c. does only the 

 

electronic part. You, the designer, have to 

 

make sure that the electronics are com-
patible with the physical part, the finger 

 

on the pad. 

 

You might, for example, use the idea of 

 

allowing a tiny current to flow from the 

 

pad through the finger and to earth. Very 

 

tiny currents (much too small to be 

 

noticed) can be used. But what if the per-
son who touches the pad is wearing 

 

plastic boots which insulate him from 

 

earth? 

 

Thinking of this may steer you in the 

 

direction of making a touch-pad split into 

 

two parts, so that the finger allows 

 

current to flow from one part to the other. 

 

If you settle on this solution, you must 

 

ensure that the current is sufficient, by 

 

making actual tests on fingers, in dry 

 

conditions as well as moist ones, and so 

 

on. And you must ensure that an acci-
dental accumulation of dirt on the pad 

 

doesn't allow enough current for a false 

 

operation. 
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• 

 

You must also think about what might 

 

happen in unusual circumstances. One 

 

solution to the touch-switch problem is to 

 

make the pad sensitive to the heat of the 

 

finger. This, in a particular case, caused a 

 

disaster. Somebody used heat-sensitive 

 

buttons to summon lifts in a tower block. 

 

When the block caught fire the heat ac-
tivated the controls and brought lifts full 

 

of people to the floor where the fire was 

 

raging. 

 

HUMAN FACTORS 

 

That cautionary tale illustrates the 

 

need to take all factors into account. 

 

Often the most important factors are 

 

the human ones. Designs must be com-
patible with the people who are to use 

 

them. Nobody (I hope) would give his 

 

grandmother a radio whose tuning con-
trol was so stiff that her poor old arthritic 

 

fingers couldn't turn it. But why have a 

 

tuning knob anyway? If the old dear 

 

never listens to anything but Radio Two 

 

wouldn't a single-station set be better? 

 

It's surprising how often professional 

 

designers forget to think carefully about 

 

how their equipment is likely to be used. 

 

Recently I went shopping for a small bed-
side radio. 

 

It should be obvious to any designer 

 

that small radios are likely to be used on 

 

bedside tables. It should then be apparent 

 

that such a radio is likely to be used in the 

 

dark. Many of the sets I looked at had to 

 

be rejected because their design was of 

 

the elegant slimline type which is doomed 

 

to be knocked over in the dark, when you 

 

wake up, realise you've left the radio on 

 

CHECK YOUR 

 

PROGRESS 

 

Questions on Teach In 84 Part 10 

 

Answers next month 

 

Q10.1 Ten inverters are connected 

 

in cascade; that is, output of 

 

the first to input of the 

 

second, and so on. If the in-
put to the first is high what 

 

is the output of the last: high 

 

or low? 

 

Q10.2 A 3-input NOR gate has 

 

all inputs tied together. A 

 

resistance of 10kQ is con-
nected from output to input. 

 

If VDD = 10V, what is: 

 

(a) the approximate out-
put voltage 

 

(b) what is the output 

 

voltage if the resistance 

 

is increased to 10MQ? 

 

Q10.3 In the sine-wave oscillator 

 

circuit (Fig. 10.7) what 

 

would be the likely effect of 

 

increasing R4 and R5 to 

 

1 MW 

 

ANSWERS TO PART 9 

 

09.1 About 160µA. There is 0.5V 

 

(500mV) across R4, which 

 

must be passing 150µA. 

 

(mVlkf2 = µA). If VeE for 

 

and sleepily fumble for the off switch. I 

 

eventually chose one which was not only 

 

broad-based but had a tuning I.e.d. which 

 

shows up in the dark. 

 

Commercially, good "human engineer-
ing" should pay off. Consumer advice 

 

TR2 is 0.7V, its base is at 

 

0.7V + 0.5V = 1.2V. This 

 

leaves 7.8V across R2, which 

 

passes 7.8µA (1//1140 = µ4). 

 

About 0.8µA of this is TR2 

 

base current; the rest is TR 1 

 

collector current. The total is 

 

then 157µA or 160µ4 in 

 

round terms. 

 

09.2 There are two answers: 

 

39MHz and 21 MHz. Each 

 

yields a difference frequency 

 

of 9MHz when "mixed" with 

 

a 30MHz input signal. In the 

 

same way, with any given os-
cillator frequency there are 

 

always two signal frequencies 

 

which give the same i.f. The 

 

unwanted signal frequency, 

 

called the image frequency, 

 

must be heavily attentuated 

 

by a signal-frequency filter 

 

preceding the frequency-
changer, or it will cause inter-
ference. Using a high i.f, 

 

makes this easier by placing 

 

the image frequency far from 

 

the wanted-signal frequency. 

 

But to get adequate selec-
tivity at an i.f. of 9MHz calls 

 

for an expensive i.f. filter of 

 

the quartz-crystal type. 

 

organisations draw attention to design 

 

deficiencies so a bad design must suffer. 

 

Your designs, I hope, will always be good 

 

ones. 

 

Next month: New developments. 

 

CIRCUIT 

 

EXCHANGE 

 

MOTORCYCLE ALARM 

 

IN this circuit a 555 timer (IC 1) is used as a 

 

monostable, and when triggered by pin 2 

 

being brought low, drives another 555 (IC2) 

 

which is wired as an astable. The output from 

 

IC2 turns TRI, and thus the relay on and off. 

 

This gives a series of bursts of the horn for a 

 

time set by R2 and C 1. Pin 2 can be triggered 

 

by a ball bearing tilt mechanism, as shown in 

 

the diagram. 

 

This unit can also be used in cars by wiring 

 

the trip switch wire to the courtesy light. Pin 2 

 

will be held high via the lamp, and will be 

 

triggered by the car door being opened. If this 

 

method is used it will be necessary to 

 

install an isolation switch outside the car. 

 

G. Bamford, 

 

Cleckheaton, 

 

West Yorks. 
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A project for beginners, using the 555 

 

timer. 
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FOR YOUR 

 

ENTERTAINMENT 

 

Video Dropouts 

 

Dust is the big enemy of modern elec-
tronics. Recently I visited the Agfa tape fac-
tory in Munich and was reminded yet again 

 

of the lengths manufacturers must go to if 

 

they are to keep their product dust free. 

 

Early domestic video tape suffered 

 

seriously from "dropout". That's a white 

 

blip on the screen caused by a gap in the 

 

magnetic coating. 

 

Remember that on a modern video recor-
der the helical scan tracks are always under 

 

50 microns in width and often half that or 

 

even less. That means the track is always 

 

narrower than a human hair. 

 

So, if a speck of dust (or fleck of human 

 

hair!) gets into the tape coating it will mean 

 

that for a split second the video head is 

 

reading dirt instead of magnetic coating. As 

 

dirt is non-magnetic this means that there 

 

will be a (momentary) complete loss of 

 

signal. 

 

Video recorders have a dropout compen-
sator which is a small analogue memory, to 

 

fill in short gaps. But it can't cope with 

 

more than one line of the picture. 

 

A line takes 64 microseconds to scan. 

 

When there is dropout shorter than a pic-
ture line the compensator just pulls out the 

 

last line of memory and uses it again. 

 

Obviously if the dust speck is larger, the 

 

compensator is defeated. That's when you 

 

see a white blip on the screen—it's just a 

 

hole in the recording that the memory can't 

 

fill and disguise. 

 

The standard requirement for domestic 

 

VHS video tape is usally no more than 50 

 

dropouts a minute, each lasting no longer 

 

than 15 microseconds. When you bear in 

 

mind that on a VHS recorder the heads are 

 

scanning at a rate of 4.85 metres a second 

 

(which is 4-85 microns a microsecond), a 

 

15 microsecond dropout is equal to a 73 

 

micron fault in the coating—that's still not 

 

much wider than a human hair. 

 

Most tape companies aim for a much 

 

lower, or better, dropout rate than the 

 

minimum standard requirement of fifty a 

 

minute. Agfa, for instance, aims for below 

 

20 dropouts a minute on high grade tape 

 

and below 35 a minute on standard grade. 

 

Counting is of course electronic, and 

 

automatic, on cassettes sampled from the 

 

production run. 

 

Incidentally, this helps clear up the age-
old question; what is the difference bet-
ween standard and high grade video tape? 

 

When I asked JVC's Japanese engineers 

 

once, they told me "high grade is better". 

 

When I asked in reply: "You mean standard 

 

grade is worse", they became very 

 

flustered I 

 

Down To Earth 

 

All modern tape plants seal off vital areas 

 

of the coating machine where the hot mix 

 

of plastics binder and magnetic coating is 

 

applied to the thin, transparent plastics 

 

base film. This way any dust in the factory 

 

air cannot get into the coating mix or settle 

 

on the tape while it is still sticky. 

 

The factory itself must also have a very 

 

clean atmosphere. In fact factory is the 
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wrong word. Most modern tape plants are 

 

more like hospitals. If visitors are allowed 

 

anywhere near the tape coating facility, 

 

they have to pass through an air shower 

 

which blasts any dust from their body. Or 

 

they must don protective clothing, hats and 

 

shoes. Often both precautions are taken. 

 

At Agfa in Munich I noticed an in-
teresting extra precaution. All the floors 

 

near the coating area are made of conduc-
tive material which is earthed by thick cop-
per wires. 

 

There are two reasons for this. If there is 

 

any build up of static in a building, there 

 

can easily be a spark. You know what hap-
pens in a dry centrally-heated atmosphere 

 

where there is a nylon carpet. Every time 

 

you touch metal there's a spark. 

 

In a tape coating plant, where there are 

 

potentially explosive solvents in use, a 

 

spark could be very dangerous. Also a build 

 

up of static can mean a build up of dust. So 

 

it makes sense on both counts to earth 

 

everything from the floor upwards. 

 

Microchip Clean-Up 

 

The anti-dust precautions needed in a 

 

tape plant are as nothing compared to 

 

those in a microchip factory. Toshiba in 

 

Japan has only now explained what it does 

 

to keep dust out of its VLSI plant at 

 

Kawasaki, near Tokyo. 

 

It is at Kawasaki that the planning and 

 

production of 4-megabit, and even 16-
megabit memories using micro lithograph 

 

technology to draw circuit lines 0.5 

 

microns wide is carried out. That's 100th 

 

the width of a human hair. 

 

This needs "super" clean rooms with 

 

dust limited to less than one particle of 0 1 

 

micron size, per cubic foot of air. This is 

 

"Class 1" cleanliness. Compare this with 

 

around one million particles of such size 

 

in a cubic foot of air in a city street, or 

 

between 10,000 and 100,000 in a home or 

 

office. 

 

The super clean air atmosphere is 

 

achieved by very dense air filters and a 

 

laminar air flow that comes down from the 

 

ceiling and is absorbed through the floor. 

 

Wherever possible sterile robots are used to 

 

operate machines and carry chips, rather 

 

than humans which have the nasty habit of 

 

shedding particles of skin and hair, however 

 

clean they may be. 

 

Computer Time  

 

I bought some computer equipment recen-
tly. It was like travelling in time back to the 

 

early days of the hi fit consumer boom. The 

 

ignorance of the people selling expensive 

 

equipment is beyond belief. 

 

Several shops could not demonstrate a 

 

L500 printer to me because they quite literally 

 

didn't have the right connecting lead. Without 

 

the right connecting lead even the most expen-
sive printer in the world is just a heap of 

 

useless junk. 

 

One shop had the printer I wanted on 

 

demonstration and the salesman knew he had 

 

to alter the series of d.i.p.-switches to get it 

 

working properly. What he did was flip the 

 

switches randomly to see what happened. 

 

Repeatedly, 1 suggested that he check with 

 

the instruction book. Only in desperation, af-
ter ten minutes of futile switch flicking, did he 

 

give in and try reading the instruction book. A 

 

specialist shop had Centronics and RS 232 

 

plugs in stock, but not made-up leads. 

 

All this is fine for the devoted computer 

 

enthusiast who avidly reads the specialist 

 

magazines and treats computing as a hobby. 

 

But Heaven help the small business that 

 

believes all the hype and tries to buy a per-
sonal computer for use as a business tool. 

 

No wonder so many people have paid over 

 

the odds to buy an IBM PC. It's quite simply 

 

that they want to buy a total sJstem from a 

 

well-known name which they feel they can 

 

trust. 

 

My bet is that the hobbyist market will 

 

soon saturate. There is a limit to the number 

 

of people who want to play with computers as 

 

a hobby, rather than use them. There is also 

 

a limit to the number of computers any one 

 

hobbyist will buy. 

 

It's what created the boom in hi fi music 

 

centres and rack systems. Astute electronics 

 

companies started to offer hi fi systems that 

 

needed no extra leads or technical knowledge 

 

to connect up. It's what made the video boom 

 

take off so fast, once it started. 

 

Although a video recorder is by far the 

 

most complex piece of mechanical and elec-
tronic equipment you'll find in any home, it is 

 

remarkably simple to operate. Only the clock 

 

and timer need care and skill to understand. 

 

Some people never use the timer on their 

 

video recorder or even set the clock. When a 

 

service engineer visited one home recently he 

 

asked why they had a piece of black tape over 

 

the window for the clock Le.d. It was blacked 

 

out, the owners said, because it kept flashing 

 

­8s". No-one had ever learned how to set it to 

 

the right time! 

 

Friendly Vampire 

 

Although computer firms keep talking 

 

about their equipment being "user friendly" 

 

most of it is still as friendly as a vampire. Of 

 

course when today's school children, who are 

 

weaned on computers, grow up and become 

 

businessmen and women it won't matter. But 

 

for many years yet there will still be a vast 

 

population of business people who are too old 

 

to have learned computing at school. They 

 

represent a vast untapped market for the com-
puter equivalent of a hi fi music centre or 

 

domestic video recorder. 

 

For what it is worth, my bet is that it will be 

 

the Japanese who cash in on this untapped 

 

market by offering low cost computers that 

 

are as easy to use as a music centre or video 

 

recorder. If you don't believe me, just remem-
ber what happened in the video market. 

 

It was Philips who launched the first 

 

videocassette recorder, ten years ago. But it 

 

was the Japanese who waned a few extra 

 

years, learned by Philips's mistakes, and 

 

launched the VHS and Beta s stems which 

 

now dominate the market. In iact Philips is 

 

now starting to manufacture VHS format 

 

recorders under licence from the Japanese and 

 

will be selling them in Europe by the end of 

 

this year. 

 

I 
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PRINTED CIRCUIT BOARD 

 

SERVICE  

 

Printed circuit boards for certain EE constructional 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. Add £ 1 per board for overseas air-

mail. Remittances should be sent to: EE PCB Service, Everyday 

 

Electronics Editorial Offices, Westover House, West Quay Road, 

 

Poole, Dorset BH15 1JG. Cheques should be crossed and made 

 

payable to IPC Magazines Ltd. 

 

We regret that the ordering codes for the August projects have 

 

been incorrectly quoted in the Sept-Oct issues. Correct codes are 

 

given here. 

 

Please note that when ordering it is important 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 software cassettes may send a 

 

single cheque/PO for the combined amounts listed. 

 

NOTE: Please allow 21 days for delivery. We can only 

 

supply boards listed here. 

 

PROJECT TITLE 

 

Order Code 

 

Cost 

 

Readers are advised to check with prices appearing in the 

 

current issue before ordering. 

 

*Set of four boards. 

 

-Calibrated with C1, VR1 and IC3 fitted. 

 

M./.T.-Microcomputer Interfacing Techniques, 12-Part Series. 

 

PROJECT TITLE 

 

Order Code 

 

Cost 

 

- JUNE'83 -

Eprom Programmer, TRS-80 

 

Eprom Programmer, Genie 

 

Eprom Programmer, TRS-80 & Genie 

 

8306-01 

 

8306-02 

 

8306-03 

 

£9.31 

 

£9.31 

 

£1.98 

 

- JULY'83 -

User Port Input/Output M.I.T. Part 1 

 

User Port Control M.I.T. Part 1 

 

8307-01 £4.82 

 

8307-02 £5.17 

 

- AUGUST'83 -

Storage 'Scope Interface, BBC Micro 

 

Car Intruder Alarm 

 

High Power Interface M.I.T. Part 2 

 

Pedestrian Crossing Simulation 

 

M.I.T. Part 2 

 

Electronic Die 

 

8308-01 £3.20 

 

8308-02 £5.15 

 

8308-03 £5.08 

 

8308-04 £3.56 

 

8308-05 £4.56 

 

- SEPTEMBER'83 -

High Speed A-to-D Converter 

 

M.I.T. Part 3 

 

Signal Conditioning Amplifier 

 

M.I.T. Part 3 

 

Stylus Organ 

 

Distress Beacon 

 

Distress Beacon Pocket Version 

 

8309-01 £4.53 

 

8309-02 £4.48 

 

8309-03 £6.84 

 

•8309-04 £5.36 

 

8309-05 £3.98 

 

- OCTOBER'83 -

D-to-A Converter M.I.T. Part 4 

 

High Power DAC Driver M.I.T. Part 4 

 

Electronic Pendulum 

 

8310-01 

 

8310-02 

 

8310-03 

 

£5.77 

 

£5.13 

 

£ 5.43 

 

- JANUARY'84 -

Central Heating Pump Delay 

 

Biological Amplifier M.I.T. Part 7 

 

Temp. Measure & Control for ZX Comprs 

 

Analogue Thermometer Unit 

 

Analogue-to-Digital Unit 

 

Games Scoreboard 

 

8401-01 

 

8401-02 

 

8401-03 

 

8401-04 

 

8401-06/07 

 

£3.33 

 

£6.27 

 

£2.35 

 

£2.56 

 

£9.60 

 

- NOVEMBER'83 -

TTLJPower Interface for Stepper Motor 

 

M.I.T. Part 5 

 

Stepper Motor Manual Controller 

 

M.I.T. Part 5 

 

Digital Gauss Meter 

 

Speech Synthesiser for BBC Micro 

 

Car On/Off Touch Switch 

 

8311-01 £5.46 

 

8311-02 £5.70 

 

8311-03 E4.45 

 

8311-04 £3.93 

 

8311-05 £3.11 

 

FEBRUARY'84 -

Eprom Programmer/ROM Card for ZX81 

 

Oric Port Board M.I.T. Part 8 

 

Negative Ion Generator 

 

Temp. Measure & Control for ZX Comprs 

 

Relay Driver 

 

••8402-01 

 

8402-02 

 

••8402-03 

 

8402-04 

 

£7.84 

 

£9.56 

 

£8.95 

 

£3.52 

 

DECEMBER '83 -

4-Channel High Speed ADC (Analogue) 

 

M.I.T. Part 6 

 

4-Channel High Speed ADC (Digital) 

 

M.I.T. Part 6 

 

TRS-80 Twin Cassette Interface 

 

Environmental Data Recorder 

 

Touch Operated Die (Dot matrix) 

 

Touch Operated Die (7-segment) 

 

Continuity Tester 

 

8312-01 £5.72 

 

8312-02 £5.29 

 

8312-03/09 £7.43 

 

8312-04 £7.24 

 

8312-05/06 £4.34 

 

8312-05/07 £4.34 

 

8312-08 £3.41 

 

MARCH'84 -

Latched Output Port M.I.T. Part 9 

 

Buffered Input Port M.I.T. Part 9 

 

VIC-20 Extension Port Connector 

 

M. 1. T. Part 9 

 

Commodore 64 Extension Port Connector 

 

M.I.T. Part 9 

 

Digital Multimeter Add-On for BBC Micro 

 

8403-01 

 

8403-02 

 

8403-03 

 

8403-04 

 

8403-05 

 

£ 5.30 

 

£4.80 

 

£4.42 

 

E4.71 

 

£4.63 

 

- APRIL'84 -

Data Acquisition "Input" M.I.T. Part 10 

 

Data Acquisition "Output" M.I.T. Part 10 

 

Data Acquisition "PSU" M.I.T. Part 10 

 

Timer Module 

 

A.F. Sweep Generator 

 

Quasi Stereo Adaptor 

 

8404-02 £5.20 

 

8404-03 £5.20 

 

8404-04 £3.09 

 

8404-05 £3.58 

 

8404-06 £3.55 

 

8404-07 f 3.56 

 

- MAY'84 -

Simple Loop Burglar Alarm 

 

Computer Controlled Buggy M./.T. Part 1 1 

 

Interface/Motor Drive 

 

Collision Sensing 

 

Power Supply 

 

8405-01 £3.07 

 

8405-02 £5.17 

 

8405-03 £3.20 

 

8405-04 £4.93 

 

- JUNE'84 - 

 

Infra-Red Alarm System 

 

Spectrum Bench PSU 

 

Speech Synthesiser M.I.T. Part 12 

 

Train Wait 

 

8406-01 

 

8406-02 

 

8406-03 

 

8406-04 

 

£2.55 

 

£3.99 

 

£4.85 

 

£ 3.42 

 

- JULY'84 -

Ultrasonic Alarm System 

 

Atom EPROM Simulator 

 

Electronic Code Lock 

 

Main board 

 

Keyboard 

 

8407-01 

 

8407-02 

 

8407-03 

 

8407-04 

 

£4.72 

 

£ 3.08 

 

£2.70 

 

£3.24 
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ALARGE number of EPROM program-
mer circuits have been published 

 

over the last two years. A simple 

 

programmer can be constructed for about 

 

twenty pounds. But, to develop EPROM-
based software is a very lengthy 

 

procedure. To blow an EPROM takes 

 

fifty milliseconds per location, for exam-
ple, a 2532 4K EPROM takes about four 

 

minutes. EPROMs must also be erased, 

 

this requires a special ultra violet lamp in 

 

its protective housing. These often cost 

 

several times the cost of the programmer. 

 

When de-bugging the software three or 

 

four EPROMs are required so that some 

 

can be erased while others are being 

 

programmed. The whole system can be 

 

very expensive. 

 

ALTERNATIVE SOLUTION 

 

An alternative to using EPROMs for 

 

program development is presented in this 

 

article. An adapter has been designed so 

 

that RAM can replace ROM. The unit 

 

plugs into a 2532 socket and the only 

 

other connection required is to the 

 

READ/WRITE line. Programs either 

 

machine code or Basic can be written and 

 

run in the EPROM socket. Once the 

 

program has been proved it can be 

 

transferred to an EPROM. 

 

Another significant advantage is that 

 

an assembler can be used to assemble the 

 

machine code directly to where it is going 

 

to be used. The alternative is to assemble 

 

the machine code elsewhere and then 

 

relocate the program by hand. In the case 

 

of the 6502 this relocation has to change 

 

the addresses of look up tables and jump 

 

instructions. Although the unit was 

 

originally designed for an Acorn Atom it 

 

should be possible to use the unit with 

 

several other computers. 

 

CIRCUIT DESCRIPTION 

 

The complete circuit is shown in Fig. I. 
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Atom 

 

EPROM 

 

Simulator 

 

J.R.W.Barnes 

 

It is centred around IC 1 and IC2, these 

 

are 2K by eight static CMOS RAM in-
tegrated circuits. A third integrated cir-
cuit, IC3, is used to provide address 

 

decoding. The truth table for the circuit 

 

enable lines is shown in Table 1. Neither 

 

of the memory circuits must be enabled if 

 

the chip select line of the host socket is 

 

high. If the chip select is low then the 

 

memory selected is dependent on the state 

 

of the highest order address line. This was 

 

implemented by four two-input NAND 

 

gates. 

 

All 

 

CE 

 

SELECT 

 

1 

 

SELECT 

 

2 

 

0 

 

0 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

1 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

1 
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Table 1 

 

Truth table for the circuit enable 

 

lines 

 

Capacitor C I provides supply 

 

decoupling. Resistor RI is a pull up 

 

resistor on the READ/WRITE line. 

 

The circuit obtains its power from the 

 

host computer. 

 

CANS 

 

between the pins of the integrated circuits. 

 

It is strongly recommended that 

 

sockets are used for the integrated 

 

circuits. Construction should begin with 

 

the wire links under the integrated cir-
cuits. The sockets and the other compo-
nents should then be soldered in place. A 

 

Veropin can be fitted for the READ/ 

 

WRITE line. Care should be taken with 

 

the orientation of the integrated 

 

circuits. 

 

The prototype was not housed as dur-
ing use it was fastened with double-sided 

 

adhesive pads to the bottom of the Atom. 

 

A second piece of printed circuit board 

 

material was bolted to the underside of 

 

the first, using spacers, to provide protec-
tion. A 24-way jumper lead is required to 

 

connect the circuit to the ROM socket, 

 

this can either be home-made or pur-
chased from a supplier. It should not be 

 

longer than 30 centimetres. 

 

TRUCTION .,_.,„G 

 

CIRCUIT BOARD 

 

The circuit was built on a printed cir-
cuit board 100 x 50mm. The track layout 

 

is shown in Fig. 2 with the component 

 

layout shown in Fig. 3. If readers decide 

 

to make their own circuit board great 

 

care must be taken where the tracks go 

 

INSTALLATION 

 

As the circuit is mainly of CMOS nor-
mal handling precautions should be 

 

taken. When the unit is not in use it is ad-
visable to keep the spare connector in a 

 

piece of anti-static foam. 

 

The unit is connected with the jumper 

 

cable to the ROM socket, the utility 

 

ROM socket is normally used, but the 

 

floating point socket may also be utilised. 

 

A thin piece of flexible connecting wire 

 

is connected from pin 34 of the 6502 to 

 

the READ/WRITE pin on the board. 

 

The RAM test program in "Atomic 

 

Theory and Practice", page 92, was used 

 

to test the memory, run the o rogram, and 

 

test the memory from ##A6 b 6 to ##AFFF. 

 

This test should show the memory to be 

 

all right. If this test fails then carefully 

 

check the board for whiskers of solder 

 

between the tracks and the pads. 
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COMPONENTS 

 

Resistor 

 

R1 

 

1 kil 

 

See 

 

a 

 

page 434 

 

Capacitor 

 

C1 0.22µF 

 

Semiconductors 

 

IC1,2 HM61 16 2K by eight 

 

CMOS memories (2 off) 

 

IC3 74LS00 Quad 2-input 

 

NAND gate 

 

Miscellaneous 

 

Single-sided p.c.b. 100 x 50mm, 

 

EE PCB Service, Order code 

 

8407-02; 24-pin d.i.l. sockets (3 

 

off); 14-pin d.i.l. socket; jumper 

 

cable 24-way 30cm long. 

 

Approx. cost ^ 
l 
8 a .00 
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Fig. 1. Circuit diagram of the Atom EPROM Simulator. 
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Fig. 2. Printed circuit board design. 
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Fig. 3. Component layout. 

 

8407 02 

 

J 

 

I 

 

445 

 



USE 

 

Basic programs can be written into the 

 

new memory by setting the text pointer to 

 

#A 0. 

 

? 18=#A0 (return) 

 

NEW (return) 

 

A Basic program can now he typed into 

 

the new memory and RUN. It should be 

 

noted that the text space pointer has to be 

 

reset if the "break" key is pressed. 

 

Machine code can be assembled into 

 

the new memory by setting the location 

 

counter, P to PA000 prior to assem 

 

bling. For example: 

 

When you have written your own 

 

software and you are sure that it is 

 

correct, an EPROM programmer can 

 

10 REM RANDOM NOISE 

 

20 DIM LL(2), NN(1),P(-1) 

 

30 C=#B002 

 

35 FOR N=1 TO 2 

 

40 P=#A000 

 

5 0( 

 

60:NN0 LDA L;STA C 

 

70 AND @#48; ADC (at##38 

 

80 ASL A;ASL A 

 

90 ROL L+2; ROL L+ 1; ROL L 

 

100 JMP NN0 

 

120] 

 

130 NEXT 

 

140 LINK NN0 

 

150 END 

 

Table 2 

 

Program example for setting the 

 

location counter 

 

then be used to store the memory from 

 

#A000 to #AFFF in a 2532. 

 

Commercial software such as the 

 

"Wordpack ROM" and the various 

 

utility ROMs may be SAVE on tape 

 

using the following command: 

 

'SAVE"NAME"A000 B000 

 

with the ROM in the utility socket. The 

 

software can then be load back into the 

 

ROM/RAM unit described here and then 

 

run in the normal way. To load the 

 

software use: 

 

'LOAD"NAME"A000 

 

This is one way of avoiding the need 

 

for a ROM selector board. 

 

COUNTER 

 

INTELLIGENCE 

 

Profile Of A Specialist 

 

Last year I included in some of my arti-
cles, potted biographies of one or two of 

 

the better known component suppliers. It 

 

was a fascinating task, and one that, apart 

 

from general interest, I am sure was helpful 

 

to the would be entrepreneur, who wished 

 

to take up this line of business. 

 

Continuing this trend, I made my way 

 

recently to the premises of Radio Compo-
nent Specialists of 337 Whitehorse Road, 

 

Croydon, to meet John Ladd. This company 

 

is undoubtedly well known to our readers 

 

through their extensive advertising. I had 

 

met John Ladd many years ago through our 

 

business connections. 

 

The first fact that emerged was, that we 

 

were both war-time pilots and we had both 

 

continued flying for several years after the 

 

war. John is still flying, when business in-
terests permit, and holds a current private 

 

licence and an instrument rating. 

 

Unfortunately, these revelations, hind-
ered rather than helped my enquiries, 

 

because it meant inevitably we kept on 

 

digressing from electronics to aeroplanes. 

 

The time flew by, and, "At the end of the 

 

day", as the politicians and union leaders 

 

say with monotonous regularity, I found 

 

myself with only a few notes recorded. 

 

Naturally, with our readers in mind, I shall 

 

concentrate on the electronic prowess of 

 

our subject. 

 

Radio was John's hobby before the war 

 

and he soon became proficient enough to 

 

take on a part-time job with a radio shop in 

 

South Croydon. His next advancement 

 

came in 1938 when he was appointed Ser-
vice Manager for Drubel Radio Distributors. 

 

He had then reached the ripe old age of 

 

15y'. 

 

In 1939 the war intervened and by 1941 

 

John was flying. He was made a Flying In-
structor in 1942.  Later he was sent to do a 

 

course on heavy bombers, only to find by 

 

the time it was completed there was a sur-
plus of bomber pilots. 

 

The result was they sent him off to do a 

 

conversion course on Typhoons which were 

 

being used as fighter bombers. By the time 

 

that was finished so were the hostilities. 

 

BY PAUL YOUNG 

 

He returned to Drubels as a salesman 

 

which kept him busy for the next five years. 

 

In 1951 he went into partnership with Mr. 

 

Harold Livesey in a firm called Televox 

 

Radio Services. In 1954 he started on his 

 

own at 307A Whitehorse Road, Croydon. In 

 

1955 Frank Jackson was taken on and later 

 

was made a partner. In 1959 he moved to 

 

his present address and in 1964 he ac-
quired the firm of Baker Speakers. 

 

At this point I was able to tell John a 

 

story about Baker Speakers that was un-
known to him. Many years ago I visited the 

 

Baker factory and was intrigued to see a 

 

huge tank of goldfish. I was told they were 

 

used to test the high frequency response. 

 

John then introduced me to Eric Coppard 

 

who has been in charge of the Baker 

 

Speaker section since 1947. He was able 

 

to confirm my story of the fish test. 

 

I asked John if he had had any lucky 

 

breaks that set him up. He said no, just 

 

steady progress, although the advent of 

 

commercial television when everyone wan-
ted to buy Band Three Converter kits cer-
tainly gave the business a push in the right 

 

direction. 

 

Sound Approach 

 

His undoubted success is due to sticking 

 

to sound policies, which I could sum up as 

 

follows: 

 

(1) Buy your premises (essential). 

 

(2) Limited objectives. Expand gradually 

 

and don't over-trade. 

 

(3) Concentrate on one or two aspects 

 

and do them well. In John's case, audio, 

 

hi fi and large wattage amplifiers, in-
cluding disco equipment. He also stocks an 

 

impressive range of standard components 

 

which is listed in his 20-page brochure. 

 

(4) Give good service after-sales and 

 

always have at least one technical person 

 

on hand. John not only does this but gives a 

 

12-month guarantee on all the goods he 

 

supplies. 

 

Like the rest of us, John has felt the 

 

effects of the recession and the diversifica-
tion caused by Home Computers but much 

 

of his business comes from good-will and 

 

recommendation. He has been in business 

 

for 30 years and I am sure he will be there 

 

for many years to come. 

 

Weathering The Storm 

 

I was naturally very pleased to receive 

 

several letters from readers on the subject 

 

of Ionisers. There is a divergence of opinion 

 

as to whether colour televisions emit 

 

positive Ions. 

 

Having been in the business for 15 years, 

 

Medion Ltd. of Oxted in Surrey say, "We 

 

can reassure readers that colour televisions 

 

do not emit positive Ions". But they go on 

 

to say, "that in the vast majority of sets 

 

they tested, the television screens built up a 

 

large static charge, this resulted in no 

 

negative Ions, and some 1000 positive Ions 

 

per cubic capacity at typical VDU operator 

 

distance. In the case of the VDU operators 

 

this can result in headaches, lethargy, and 

 

sore eyes." 

 

Fortunately Medion concludes, "The out-
put of even the smallest negative Ioniser is 

 

sufficient to suppress the screen charge 

 

and to maintain a healthy Ion level." They 

 

also manufacture an atmospheric Ion 

 

analyser which can measure the amount of 

 

positive or negative Ions in a room or in the 

 

atmosphere. The price is £1495. 

 

Another reader, Graham Lewis, kindly 

 

sent me a leaflet from a firm which markets 

 

an Ioniser under the name, Mountain 

 

Breeze Air Ionisers. They make the claim, 

 

"If you feel the difference before and after a 

 

thunderstorm, you have already experien-
ced the effect of air ionisation."' 

 

I asked Mr. P. Laws, Manager of Medion 

 

Environmental Division what the implica-
tion of this was, and he explained that 

 

before the storm breaks, there is a heavy 

 

build up of positive Ions, after the lightning 

 

it is reversed, resulting in a large surplus of 

 

negative Ions. They say you learn some-
thing new every day, I think in electronics it 

 

is more likely to be every hour. 

 

Changing Times 

 

I suppose it had to happen. The 

 

Japanese have made a watch with a built-
in computer. Made by Seiko, it can 

 

memorise 2000 characters, store 100 

 

words in two languages and costs around 

 

£ 200. 

 

At the other end of the scale, I noticed 

 

my Garage offering five function watches 

 

for sale at £1.49. "How much to change 

 

the battery?" I asked the lad. Back came 

 

the answer, "£1.50 Guv". I give up, this 

 

high finance is too difficult to work out! 
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THERE are now more microcomputers 

 

per person in the UK than in any 

 

other country. But what really goes on 

 

underneath the keyboard? This series 

 

begins by examining the internal work-
ings of a typical microprocessor—the 

 

"heart" of any microcomputer. Later 

 

parts will consider how memory space is 

 

allocated and how it can be used, and the 

 

requirements for interfacing to cassette 

 

recorder, disk or TV display. 

 

Of all the devices which have been 

 

produced as a result of microelectronics, 

 

the microcomputer is the one which 

 

seems to have made the greatest impact 

 

on the average person. Of course, there 

 

are digital watches and clocks, there are 

 

pocket calculators in a multitude of 

 

designs, and many of the circuits in radio 

 

sets and TVs are based on microelec-
tronics, but these developments have been 

 

largely taken for granted. They have 

 

never roused the public interest to the 

 

same extent as has the micro. A glance 

 

at the newsagent's shelves, which today 

 

carry well over a dozen popular maga-
zines devoted to microcomputing, con-
firms the extent of this interest. Interest in 

 

micros is not only more widespread than 

 

interest in other aspects of microelec-
tronics, but is more intense. People rarely 

 

want to know what goes on inside a 

 

digital watch or a TV set, but they do 

 

want to know what is happening inside 

 

their micro. Perhaps it is the way in which 

 

a micro seems to be almost human at 

 

times—be it clever, stupid, helpful, or just 

 

plain awkward!—that makes us think 

 

there is "something" there which we want 

 

to know more about. 

 

This is the reason for trying to in-
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troduce you to what goes on inside the 

 

typical home computer. We know it does 

 

not really have its own personality, but it 

 

does have a complicated assembly of 

 

electronic circuits which are somehow 

 

made to behave in this almost-human 

 

fashion. It is the anatomy of these circuits 

 

which is the subject of this article. 

 

Although the circuits themselves are com-
plicated, the principles by which they 

 

operate are relatively simple. We shall be 

 

concentrating on the principles rather 

 

than on the details, and only a minimal 

 

knowledge of electronics will be assumed. 

 

BINARY SIGNALS 

 

Although you can "talk" to your micro 

 

using a language such as BASIC, which 

 

has many ordinary English words, the 

 

circuits of the micro really understand 

 

only two words—true and false. These 

 

words have exactly opposite meanings, 

 

and no half-truths are possible. As might 

 

be expected, an electronic circuit does not 

 

recognise these words as such. Instead, it 

 

recognises distinct voltage levels. Micros 

 

are normally based on TTL circuits, and 

 

these recognise two voltage levels, which 

 

we refer to as "high" and `low". A 

 

"high" voltage is one between +2V and 

 

+5V (the maximum). A `low" voltage is 

 

one between OV (the minimum) and 0.8V. 

 

Having to respond to only two different 

 

voltages, the TTL circuits can be 

 

designed to be fast-acting and extremely 

 

reliable. They can also be manufactured 

 

very cheaply, which is one reason that 

 

micros are so popular today. 

 

"True" and "false" are opposites. So 

 

111111111111111111111111111 

 

IMMME 

 

are "high" and `low", in the sense used 

 

above, for the circuits do not recognise 

 

any in-between voltages. If we make 

 

"high" equivalent to "true" and "low" 

 

equivalent to "false", we can now talk to 

 

the micro by feeding high or low voltages 

 

to the input terminals of its circuits. 

 

Sometimes this is done by pressing a key. 

 

The key (s pressed, giving a closed circuit, 

 

or not pressed, giving an open circuit. 

 

There is nothing in between. Repeatedly, 

 

we find this idea of two opposites, with no 

 

in-betweens. Everything is in tivos— 
everything is binary. 

 

This leads us directly to a way of ex-
pressing numbers to the computer. If we 

 

take "true" (or "high") to mean "I" and 

 

"false" (or "low") to mean "0", we can 

 

send numbers to the micro. Such num-
bers consist only of "1"s and "O"s, but 

 

this binary system is capable of express-
ing numbers of any size. Binary numbers 

 

tend to have more digits than their 

 

decimal cousins, as can be seen in Table 

 

1. When we speak of the digits which 

 

make up a binary number, we usually call 

 

them "bits", which is short for "Binary 

 

diglTS". 

 

Not only do we express numbers in 

 

binary form, but we also design the cir-
cuits so that they accept certain combina-
tions of bits as instructions. For example, 

 

the number "01001100" instructs the 

 

relevant part of the micro to jump from 

 

one part of its program to another. 

 

Whether a number is taken to be a num-
ber or a coded instruction depends upon 

 

what stage the micro is at in its cycle of 

 

operations. 

 

For most purposes, including sending 

 

coded instructions, it is sufficient to have 
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Table 2. Features of Popular Micros, from Ace to ZX-81 

 

PART ONE 

 

GWEN 

 

&$NYP 

 

numbers with up to eight bits. This allows 

 

them to have 256 different values (0 to 

 

255, inclusive). We can code up to 256 

 

different instructions in this way. If we 

 

want to use values greater than 255 in our 

 

calculations, there are ways of repre-
senting larger numbers as several 8-bit 

 

binary numbers. An 8-bit binary number 

 

or code is called a bvte. 

 

Having seen some of the essential 

 

features of how the parts of a micro can 

 

communicate with each other or with the 

 

user electronically, we are ready to see 

 

what parts there are and what they each 

 

do. 

 

Table 1. Binary Numbers and 

 

Their Equivalents in Decimal 

 

BINARY 

 

DECIMAL 

 

0 0 

 

1 1 

 

10 

 

11 

 

100 

 

101 

 

110 

 

1000 

 

1111 

 

10000 

 

100000 

 

1000000 

 

10000000 

 

11111111 

 

100000000 

 

10000000000 

 

1111111111111111 

 

2 

 

3 

 

4 

 

5 

 

6 

 

8 

 

15 

 

16 

 

32 

 

64 

 

128 

 

255 

 

256 

 

1024 (1 K) 

 

65535 

 

Everyday Electronics, July 1984 

 

NAME 

 

MPU ROM RAM 

 

(K) (K) 

 

SPECIAL 

 

FEATURES 

 

Ace 

 

Amstrad CPC464 

 

Apple II 

 

Apple Ile 

 

Atari 400 

 

Atari 800 

 

Atari 1200 

 

Z80-A 8 3 

 

Z80 16 64 

 

6502 12 48 

 

6502A 16 64 

 

6502 8 16 

 

6502b 8 48 

 

6502 8 64 

 

Atom 6502 8 2 

 

BBC micro 6502 32 32 

 

(Model B) 

 

Colour Genie Z80 16 16 

 

Commodore 64 6510 26 64 

 

Dragon 32 

 

Electron 

 

Epson HX-20 

 

Lynx 

 

Oric Atmos 

 

NewBrain 

 

Sharp MZ-80A 

 

Sharp MZ-80B 

 

Sord M5 

 

Tandy Colour 

 

TRS-80 

 

TI-99/4A 

 

VIC-20 

 

ZX-Spectrum 

 

ZX-81 

 

6809 16 32 

 

6502 32 32 

 

6301 32 16 

 

Z80-A 16 48 

 

6502A 16 16 

 

Z80-A 18 32 

 

Z80 4 48 

 

Z80-A 2 64 

 

Z80-A 8 4 

 

6809E 16 16 

 

Z80 12 16 

 

9900 16 16 

 

6502 16 5 

 

Z80-A 16 16 

 

Z80-A 8 1 

 

Uses FORTH 

 

Built-in cassette deck 

 

Sound gen. 

 

Sound gen. 

 

GTIA graphics chip (256 colours) 

 

Sound gen. 

 

65221/0, 

 

D-to-A 

 

Sound gen. 

 

Sound gen. 

 

Video chip 

 

Sound gen. 

 

Portable, I.c.d. display 

 

Sound gen. 

 

Portable I.e.d. display 

 

No resident language 

 

No resident language 

 

Sound gen. 

 

Sound gen. 

 

Video Interface Chip 

 

THE HEART OF THE MICRO 

 

At the heart of the micro is the 

 

microprocessor. This is a complex in-

tegrated circuit which controls all other 

 

parts of the micro and does most of the 

 

work besides. There are dozens of dif-

ferent kinds of microprocessor (or MPU), 

 

but two types in particular, the 6502 and 

 

the Z80 are commonly used in personal 

 

micros (see Table 2). We will look inside 

 

the 6502 to see what it contains. 

 

Like all MPUs used in personal 

 

micros, the 6502 is an 8-bit device. That 

 

is to say it handles eight bits (or one byte) 

 

at a time. It has a number of registers, 

 

each of which holds a byte (Fig. I.l). 

 

Each register consists of a set of eight 

 

bistable circuits (or flip-flops) which can 

 

be in one of two states. In one state (flip-
ped) it can be said to hold a "1", in the 

 

other (flopped) it can be said to hold a 

 

"0". Once again, we come across the 

 

binary idea. A flip-flop has no in-between 

 

state. Depending on the state of each flip-
flop, a register can hold the equivalent of 

 

any one of the 256 binary numbers or 

 

codes. 

 

The most important register is the 

 

accumulator. This holds the number upon 

 

which the MPU is currently working. 

 

Numbers can be transferred between the 

 

accumulator and other parts of the micro. 

 

While the number is in the accumulator, it 

 

can have other numbers added to it, for 

 

example, or be operated on in many other 

 

ways. Additions and other arithmetical 

 

and logical operations are done by the 

 

arithmetic logic unit (ALU). This is where 

 

the main activity of the microcomputer 

 

takes place. 

 

The X and Y registers can also be used 

 

for holding numbers, which can be 

 

operated on in various ways. A major 

 

part of the activity of the MPU consists 

 

of passing numbers between the ALU, the 

 

accumulator and the X and Y registers. 

 

All these operations are supervised by the 

 

control circuits. The operations involved 

 

are actually very simple. In order to do 

 

anything worth while, the MPU has to do 

 

very many operations in succession at 

 

extremely high speed. To help it work as 

 

quickly as possible, the registers are con-
nected to a set of eight lines, known as the 

 

data bus. Data can be transferred be-
tween registers a byte at a time. This bus 

 

also goes to the terminal pins of the MPU 

 

(via the data bus buffer) and joins to the 

 

data bus of the micro (Fig. 1.2). This 

 

carries data (numbers or instructions) 

 

between the MPU and the other parts of 

 

the computer. 

 

The program counter is the register by 

 

which the MPU remembers how far it has 

 

got in its program. A program with only 

 

256 steps would not be a very extensive 

 

one, so this register stores two bytes, 

 

allowing it to hold binary numbers up to 

 

65535. The fifth register is the processor 

 

status register. The bits held here act in-

dividually as "flags" or indicators. For 

 

example, one of them is the carry flag. 

 

When this is "I" it indicates that the 

 

result of the previous addition left a "I" 

 

to be carried over to the next addition. 
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The "zero" flag is set to " I" whenever the 

 

result of any operation leaves all zeros in 

 

the register concerned. Information 

 

stored in this register is very useful for 

 

certain types of calculation and logical 

 

operation. 

 

THE CLOCK 

 

With so many numbers being trans-
ferred in and out of the MPU and be-
tween the various registers, it is essential 

 

that all these operations are synchronised. 

 

This is the function of the clock, a crystal-
controlled oscillator (Fig. 1.3). The fre-
quency of the crystal is usually several 

 

megahertz, so that the time taken by one 

 

cycle of operation of the MPU is of the 

 

order of I or 2 microseconds. This is why 

 

the micro is able to perform so many 

 

operations so very quickly, which is the 

 

key to its apparent cleverness. It is not so 

 

much that it can do complicated and 

 

clever things, but that it does long 

 

sequences of very simple things extremely 

 

quickly, without making mistakes. 

 

OP CODES 

 

We have seen that the MPU has the 

 

facilities for performing a range of opera-
tions on numbers taken into its registers 

 

from other parts of the micro, but how 

 

does it know which operations to per-
form? Its instructions are stored in the 

 

memory of the computer as a series of 

 

bytes. There is more to say about 

 

memory later, but let us assume that, 

 

when the MPU wants to know what to do 

 

next it is able to go to the part of its 

 

memory indicated in its program counter 

 

register and there find an instruction. It 

 

reads this byte in one operation, for the 

 

eight bits of it can be transferred to the in-
struction register of the MPU along the 

 

eight lines of the data bus. Let us suppose 

 

that the byte it receives is "10101001". 

 

Because the MPU is at the stage of its 

 

operation when it is looking for an in-
struction, it interprets this byte as an in-
struction, not as a number. It puts it in 

 

the instruction register. Since this is a 

 

coded instruction to the MPU to perform 

 

an operation, we refer to this byte as an 

 

op code. This particular op code tells the 

 

control circuit of the MPU that it is to 

 

take a number from memory and put it 

 

into its accumulator. Which number? 

 

Given this op code, the number is to be 

 

found stored in memory in the location 

 

immediately following that in which the 

 

op code itself was stored. So the MPU in-
crements its program counter and goes 

 

back to memory and receives the next 

 

byte along the data bus. This time it is ex-
pecting a number and the byte it receives 

 

is put into the accumulator and treated as 

 

a number, not as an op code. 

 

Some op codes are sufficient on their 

 

own; the code "100 1 1000", for example, 

 

tells the MPU to transfer the contents of 

 

the Y register to the accumulator. Other 

 

op codes are followed by two bytes, both 

 

to be taken as numbers. Such a code is 

 

the "jump" code mentioned earlier. It is 
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Any microcomputer system requires an input facility (keyboard), a display for output (TV), 

 

and some long-term storage medium (cassette or disk). 
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Fig. 1.1. The main sections of the 6502 microprocessor. Arrowheads indicate direction of 

 

control, or flow of data. 
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followed in memory by two bytes, to be 

 

put into the program counter, so that the 

 

MPU then jumps to the part of memory 

 

specified by these two bytes. 

 

From the above, it can be seen that the 

 

MPU is programmed by a sequence of 

 

bytes stored in a given order in the 

 

memory of the micro. Some of these 

 

bytes are op codes and the others are 

 

numbers. Some of the numbers are values 

 

being used in calculations, while others 

 

are the addresses of different locations in 

 

memory. 

 

ADDRESSING 

 

We have touched upon the idea of ad-

dressing earlier, and now will examine it 

 

in more detail. If memory is to hold many 

 

bytes and the MPU is to be able to take in 

 

these bytes as data or instructions, or 

 

perhaps send out data to be stored in 

 

memory, it follows that it must be possi-
ble to identify every location in memory 

 

in which a byte can be stored. This 

 

identifying number is what is called its 

 

address. As we have seen, the program 

 

counter holds 16 bits, so an address can 

 

be any number between 0 and 65535 

 

(Table 1). Each location in memory must 

 

be informed when the MPU wants to 

 

receive data from it or put data in it. We 

 

therefore need a 16-line bus, the address 

 

bus, to which all parts of the computer's 

 

circuits are connected (Fig. 1.2). Each 

 

part responds when and only when its 

 

own address is present on the bus. When 

 

we say that an address is "present on the 

 

bus" we mean that the voltages on the 16 

 

lines are "high" or "low" corresponding 

 

to the pattern of " I"s and "0"s which 

 

make up the address. 

 

The address bus runs from the MPU to 

 

all other parts of the micro. In particular, 

 

it goes to the integrated circuits which 

 

make up memory, and to circuits concer-
ned with the keyboard, the video screen 

 

and the input/output ports. We shall deal 

 

with all these later, and will also consider 

 

how a device knows when its address is 

 

on the bus. 

 

READING AND WRITING 

 

The address bus gives the MPU con-
trol of the flow of data in the system, for 

 

it is only when the address of a given 

 

device has been put on the bus that the 

 

device can become active. In addition to 

 

this bus, the MPU has a number of con-
trol lines, collectively known as the 

 

control bus. One of these lines controls 

 

the direction in which data flows—this is 

 

the "read/write" line, usually shortened to 

 

R/W . It is a convention that when a line 

 

is normally held in the "high" state, but is 

 

made "low" for a given action to occur, 

 

we draw a bar over the name of that line. 

 

The MPU can read from memory when 

 

the line is high, and in order to write to 

 

memory, it takes the line low. 

 

Next Month: The control of data flow, and 

 

how memory is partitioned into areas. 
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Fig. 1.2. The anatomy of a typical micro. 
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n  ws _ -•- from the world of 

 

— A NEW FAMILY SHOW TO BE HELD IN CENTRAL LONDON 

 

— ALL ASPECTS OF ELECTRONICS WILL BE ON DISPLAY 

 

A
N important new event has just been announced for the 

 

autumn showtime season and EVERYDAY ELECTRONICS, in 

 

conjunction with our sister publications, will be there. 

 

Recognising the importance of this new show we have agreed 

 

to join forces with other publications and sponsor this exciting 

 

addition. 

 

Called Leisuretronics, it promises to be a truly all electronics 

 

family show that will highlight the impact "amateur" involve-
ment has had on the application of electronics today and also 

 

point the way to future developments. 

 

To be held in the heart of London-8 to 11 November—at 

 

the Royal Horticultural Hall, Victoria; the show will present 

 

items from the field of radio controlled models to electronic 

 

music; ham radio to hi fi; robots to photography; a synthesiser 

 

to satellite broadcasting; and electronic games and computing to 

 

disco and light shows. 

 

Special features will be mounted by the organisers to give 

 

ROYAL AWARDS 

 

Prestel, British Telecom's 

 

world-leading communications 

 

system has received the 

 

Queen's Award for Techno-
logical Achie vement. 

 

The Queen's Award goes to 

 

the Videotex Section of British 

 

Telecom's research laboratories 

 

at Martlesham Heath, Suffolk 

 

and Preste/ Headquarters in the 

 

City of London. 

 

DESIGN 

 

AWARDS 

 

A combined plotter and 

 

display system, for several 
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applications, including bank 

 

note design, and with a digitiser 

 

incorporated for automated 

 

cartography, has won a 1984 

 

Design Council award for Laser-
Scan Laboratories Ltd. of 

 

Cambridge. 

 

Executive 

 

Award 

 

Following on from its 1983 

 

Award for the Perfector telex 

 

system, STC Telecommunica-
tions of Brighton have won the 

 

1984 Award for Executel, a 

 

sleek desk-top unit that com-
bines telephone, electronic 

 

diary and telex terminal. 

 

visitors the opportunity to see the latest developments in most of 

 

the above areas in "live" action. 

 

Although this is a completely new event, the Organisers, Tri-
dent International Exhibitions have many years' experience in 

 

putting on this type of public exhibition. Commenting on the 

 

new event, David Timmins of Trident said, "We are confident 

 

that Leisuretronics will prove to be an excellent market-place for 

 

companies to reach new customers and for the enthusiast to dis-
cover and explore new ideas! 

 

"The technology of electronics has brought new life to many 

 

leisure-time activities and Leisuretronics aims to combine all ele-
ments of the hobby industry into a totally new and imaginative 

 

show that will excite and attract a large audience." 

 

Being only a short "bike ride"from Westminster, who knows, 

 

perhaps some of the M.P.s, from all parties, might like to come 

 

along and see what is really happening in the world of elec-
tronics now! 
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RAINBOW TOPS 

 

Claimed to be the world's 

 

second largest computer 

 

manufacturer, Digital Equipment 

 

Co. Ltd. have "loaned" five Rain-
bow 100 personal computers to 

 

assist in the retraining of unem-
ployed and redundant people at-
tending a TOPS course at the 

 

South Bank Polytechnic, London. 

 

The course entitled Informa-
tion Technology and Salesman-
ship aims to teach students to use 

 

computer technology and to ac-
quire the associated selling skills. 

 

The students are taught BASK 

 

and learn to use four applications 

 

packages (provided by Digital), 

 

including word processing, ac-
counting, spreadsheet and 

 

database functions. During the 

 

course the students also complete 

 

a project. 

 

Summer School 

 

Nottingham University is the 

 

venue for the Information 

 

Technology Summer School 

 

being run by the Information and 

 

Word Processing Association, 

 

from 17 to 19 July. 

 

This is the fourth of the annual 

 

Summer Schools, for which an 

 

excellent reputation has been 

 

established. The programmes are 

 

specially designed to be of value 

 

to delegates from both industry 

 

and education, providing a forum 

 

where teachers and lecturers can 

 

exchange ideas and discuss the 

 

latest developments in IT with 

 

managers and professionals from 

 

the business world. 

 

The summer schools are 

 

always popular events and 

 

intending delegates would be well 

 

advised to book early. 

 

Electromusic 

 

Calls The Tune 

 

The British company, Electro-
music Research has just 

 

produced its first MIDI package 

 

for the BBC Computer. 

 

Miditrack is a manual (step) in-
put program that enables music 

 

composition on up to six tracks, 

 

with full memory assignment of 

 

7500 notes for the number of 

 

tracks selected. 

 

Each Miditrack will store 

 

details of note pitch, dynamics, 

 

length and style as well as voice 

 

change and other parameters. 

 

Traditional note input is entered 

 

from the BBC B keyboard in 

 

order to avoid coding unfamiliar 

 

to the musician. Full on-screen 

 

editing features are included. 

 

Quality Offer 

 

In support of the Natidnal 

 

Quality Campaign, The British 

 

Standards Institution is now 

 

offering its well-known Hand-
book 22 Quality Assurance at a 

 

special price of £8 per copy. This 

 

offer is made possible through the 

 

help of the Department of Trade 

 

and industry who want to see this 

 

publication in the hands of as 

 

many British companies as possi-
ble. The Handbook is usually 

 

priced at £78 to non-members of 

 

BSi and £39 to members. 

 

The number of copies available 

 

on this special offer is limited and 

 

buyers are urged to place orders 

 

as swiftly as possible. They 

 

should send cash with order to 

 

BSi Sales Department, Linford 

 

Wood, Milton Keynes, MK 14 

 

6LE. 

 

Orders should be submitted on 

 

official company headed paper, 

 

signed by the chief executive, and 

 

cheques should be made payable 

 

to the British Standards institu-
tion. 

 

Colchester based microcom-
puter company Dataview is 

 

participating in Britain's first 

 

International Garden Festival in 

 

Liverpool. 

 

Dataview has joined forces 

 

with Stack Computers of Liver-
pool to display the latest develop-
ments of the microcomputer 

 

industry. 

 

The London Borough of Ealing 

 

will become the first user of a new 

 

leisure activity booking system 

 

launched by Quota Computer 

 

Associates Ltd. 

 

INMOS has appointed 

 

Celdis Italiana SpA as their 

 

distributor in Italy. A member 

 

of the successful UK based 

 

Unitec Group, Celdis Italiana, 

 

is the leading high technology 

 

components and systems 

 

distributor with offices 

 

throughout Italy. 

 

Computer Calls 

 

British Telecom have 

 

announced that they are to go 

 

ahead with a major computing 

 

development programme to 

 

provide new business information 

 

stsiems for use in its local offices. 

 

The new system, to be known 

 

as customer service systems 

 

(CSS), will be fully integrated 

 

and controlled locally. Each 

 

district will have its own 

 

computing centre, and there will 

 

be about 30 in all. 

 

The initial systems develop-
ment will be undertaken by a joint 

 

team of BT and Logica staff with 

 

support from McKinsey and Co. 

 

THE PEOPLE'S COMPUTER 

 

The hi ft and television mant(faeturers, Amstrad have 

 

launched what they call "The People's Computer" claiming that 

 

it will bring the home computer within reach of almost every 

 

family in the country. 

 

The subject of this claim is called the CPC464; a complete 

 

system priced at £229 and featuring a built-in cassette recorder, 

 

its own monitor, 64K of RAM and just one mains lead: the 

 

power supply for the computer is in the monitor. 

 

There will be four models in the CPC464 range: System 1, 

 

keyboard with built-in cassette and green monitor (£229); 

 

System 2, keyboard and a colour monitor (£329); System 3, 

 

keyboard, disc drive and green monitor (£429); System 4, 

 

keyboard, disc drive and colour monitor (£529). 

 

All models of the CPC464 will be available from traditional 

 

stockists like Rumbelows, Dixons, Comet and Boots. 
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ULTRAS0111C 

 

BURGLiIR ilLARM 

 

1. F. H. GOULT 

 

THE Ultrasonic Burglar Alarm has 

 

been designed to provide a simple low 

 

cost unit which is self-contained, 

 

operating from an internal battery. Any 

 

person crossing the ultrasonic beam will 

 

trigger a screeching piezo-electric sounder 

 

mounted in the unit. A relay may be used 

 

instead of the sounder to operate an alter-
native alarm. 

 

The unit is designed to be placed 

 

across the access to a room, or across the 

 

hallway or stairs. By careful placing it 

 

can be arranged that household pets will 

 

not trigger the alarm. A beam-break 

 

device also has the advantage of enabling 

 

movement in other areas away from the 

 

guarded access. 

 

Being portable it could also be used to 

 

prevent unwelcome visitors in your hotel 

 

room when on holiday, without inhibiting 

 

your own movement within the room. 

 

The unit also illustrates many basic elec-
tronic principles, each of which is fully 

 

explained in the following circuit descrip-
tion. 

 

Its range is deliberately limited to 

 

around two metres, for use across a 

 

doorway or landing, in order to eliminate 

 

the possibility of false alarms. 

 

CIRCUIT DESCRIPTION 

 

The circuit diagram is illustrated in 

 

Fig. I. First, the transmitter. IC2 contains 

 

four CMOs NOR gates. Two of these are 

 

connected as a multivibrator oscillator. 

 

VRl is adjusted to set the frequency of 

 

oscillation to 40kHz. The output from the 

 

multivibrator is connected to the two 

 

remaining gates as illustrated. An ultra-
sonic transducer is connected between 

 

these two gate outputs. When one output 

 

is positive the other is negative and vice-
versa. Hence the transducer has a signal 

 

applied to it alternating at 40kHz. A 

 

metallic diaphragm in the transducer 

 

vibrates at the input frequency to create 

 

air pressure waves at the ultrasonic fre-
quency of 40kHz, in a similar manner to 

 

a loudspeaker producing pressure waves 

 

at audio frequencies. The geometry of the 

 

transducer radiates these waves in a 

 

narrow beam. If the input to pin l of IC2 

 

is maintained at logic state 0, i.e. zero 

 

volts, oscillation will be continuous. If 

 

Part 2 of the Surveillance series 

 

input is allowed to go to logic state 1, i.e., 

 

a positive potential, the gate will give no 

 

output and oscillations will be inhibited. 

 

In order to conserve battery life, the os-
cillator and hence the transducer is pulsed 

 

on for a small period a few times a 

 

second. 

 

ICI consists of four semiconductor 

 

switches with high input resistance on-off 

 

control. Two of these switches are inter-
connected to form an astable multi-
vibrator. Capacitor C14 is alternatively 

 

charged and discharged by switches b 

 

and c. 

 

Resistors R25 and R23 in conjunction 

 

with C 14, control the recovery time for 

 

this capacitor. This is best understood by 

 

reference to the waveforms a, b, and c in 

 

Fig. 2. Resistors R23 and R25 are chosen 

 

to give a negative pulse to provide logic 0 

 

(zero volts) to the input pin 1 of IC2 for a 

 

period of one millisecond, seven or eight 

 

times per second. This enables a burst of 

 

oscillations and consequent transmission 

 

during this pulse period. 

 

RECEIVER & AMPLIFIER 

 

If the unit is placed facing an opposite 

 

wall or door, the ultrasonic waves will be 

 

reflected back to the receiving transducer. 

 

This acts in a similar manner to a 

 

microphone. A metallic diaphragm in the 

 

transducer produces an electrical output 

 

at the frequency of the received signal. 

 

This 40kHz signal is amplified by tran-
sistors TRI, TR3 and TR4, each 

 

operating at a very low current—a frac-
tion of a micro-amp base current and 

 

about 10 micro-amps collector current. 

 

This low current operation enables series 

 

operation due to the comparatively high 

 

input resistance of the base. Battery drain 

 

is also minimised. 

 

A parallel resonant circuit is intro-
duced between the second and third am-
plifiers and presents a high impedance to 

 

40kHz, but cuts down all other frequen-
cies. This reduces circuit noise and in-
hibits low frequency transient signals 

 

from banging doors and other similar 

 

sources of mechanical vibration. 

 

Emitter follower TR9 provides a low 

 

impedance drive for both the amplitude 

 

detectors. Assuming switch a of IC 1 to be 

 

♦ 1 

 

h 

 

closed, the signal detector diodes D3 and 

 

D4 will rectify the signal to give a 

 

negative d.c. potential at the gate of the 

 

field effect transistor TR2. 

 

The d.c. level will be dependent on 

 

signal amplitude. TR2 acts as a variable 

 

resistance. The more negative the gate the 

 

less current is allowed to pass from 

 

source to drain and hence the greater is 

 

the apparent resistance between the 

 

source and drain for a given voltage. In-
creasing the effective resistance of TR2 

 

lowers the gain of the amplifier TR 1. This 

 

automatic gain control sets a constant 

 

signal level at the output of TR4 indepen-
dent of the average received signal level. 

 

The comparatively large capacitor C4, 

 

together with the IOMQ resistance R11, 

 

ensure that once the Ace level at the gate 

 

of TR2 has settled, subsequent to switch 

 

on, it will not respond to fast changes of 

 

signal level. The time constant at the gate 

 

is the product of C4 and R 1 1 which is 47 

 

seconds. 

 

A second signal level detector is for-
med by the transistor TR5. TR5 pumps 

 

current into C 10 for each positive cycle 

 

of the 40kHz signal enabling CIO to 

 

become positively charged. Diode D5 

 

prevents the mean d.c. voltage at the base 

 

of TR5 from going negative. The positive 

 

potential at C 10 will remain constant 

 

provided the signal level is constant. 

 

SPECIFICATION 

 

Compact and portable self-contained 

 

unit. 

 

Battery operated. 

 

Effective Range: 3 metres. 

 

100dB alarm sounds when intruder 

 

crosses protected zone. 

 

Alarm resets after sounding for one 

 

minute. 

 

Alternative relay may switch external 

 

load. 
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I.) 

 

(b) 

 

(c) 

 

(e) 

 

C14CHARGE 

 

RATE 

 

RELATED 

 

TO R23 

 

C14 DISCHARGE RATE 

 

RELATED TO R25 

 

+12V 

 

0V 

 

i I 

 

------12V 

 

J  

 

120 MILLI-SECONDS 

 

RETURN AT 

 

RECEIVER 

 

BOUNCED OFF 

 

OPPOSITE WALL 

 

TRANSMISSION 

 

40 CYCLES PER 

 

MILLI-SECOND 

 

IEEI l 

 

I 

 

I 

 

ICI PIN 5 

 

ICI PIN 3/6 

 

0V 

 

12V IC1 PIN 9 

 

TO NOR GATE 

 

(PIN IOF IC2) 

 

------ OV 

 

— ►I {�- Swa 

 

OPEN 

 

RELATED TRANSMITTED 

 

AND RECEIVED SIGNAL 

 

WAVEFORM AT C3 

 

(PIN 13 OF IC2) 

 

OPENS SWITCH a 

 

OF IC  FOR PERIOD 

 

OF TRANSMISSION 

 

Fig. 2. Timing diagram of the Ultrasonic Burglar Alarm. 

 

A change in signal level due to the dis-
turbance of the ultrasonic beam will 

 

change the positive potential on CIO, 

 

which in conjunction with R12 has a time 

 

constant of only one second, allowing 

 

change of signal level to give a change of 

 

voltage on C 10 before the automatic gain 

 

control, with its longer time of response, 

 

is able to change. 

 

It is important that the detectors res-

pond only to the received pulses and not 

 

to the transmitter pulse, part of which 

 

leaks directly into the receiver. Hence the 

 

detectors are cut off from the amplifier 

 

output by switch a of IC 1 during the 

 

transmission period. The waveform 

 

diagram, Fig. 2 shows the various switch-
ing sequences of switches a, b and c. 

 

ALARM LATCH 

 

When there is a stable d.c. level on 

 

CIO there is no changing signal applied 

 

via C I 1 to either TR6 or TR7. There is 

 

no base current applied to either tran-
sistor and they both remain cut off. The 

 

collector of TR6 is at the positive supply 

 

voltage and the collector of TR7 is at the 

 

negative supply voltage. There is 

 

therefore no current drive to the alarm 

 

output transistor TR8. 

 

Should there be an increase of level on 

 

C 10 due to an increased received signal 

 

resulting from reflections from a person 

 

between the unit and the reflecting sur-
face, this will be applied via C 1 I to the 

 

base of the npn transistor TR6 causing it 

 

to conduct, supplying base current to the 

 

pnp transistor TR7, which will also con 

 

duct. The collector of TR7 will move 

 

positive supplying current through diode 

 

D7 to the base of TR6 holding both tran 

 

sistors in their conducting state. The 

 

positive potential at TR7 collector 

 

switches on transistor TR8 to provide a 

 

continuous current through the sounder 

 

or relay coil. 

 

A reduction in signal level will switch 

 

on TR7 by applying a negative going 

 

signal onto its base. The resulting positive 

 

potential on the collector will switch on 

 

TR6 via diode D7 to latch on the alarm. 

 

TIMING CIRCUITS 

 

When the alarm is triggered and 

 

latched, TR7 is conducting; voltage at its 

 

collector is positive. C15 will slowly 

 

charge positively through R22, the time 

 

constant of C 15 R22 being 220 seconds. 

 

C 15 will have charged sufficiently 

 

positive to activate switch d of ICI in 

 

approximately one minute. Closure of 

 

switch d connects TR7 base to its emitter, 

 

switching off the current through TR7 

 

and consequently switching off TR6 and 

 

the alarm driver TR8. The collector of 

 

TR7 returns to zero volts. C 15 will now 

 

discharge towards zero volts through D8, 

 

R21 and R18 in series; after a few 

 

seconds switch d will open allowing the 

 

alarm latching circuits to respond to any 

 

further variations of received signal. 

 

COMPONENTS 

 

See 

 

Resistors 

 

R 1 ,R2,R4, 

 

R5,R7, 

 

RB,R11, 

 

R12, 

 

R13,R16, 

 

R22,R23 10MQ 0 2 off) 

 

R3,R6, 

 

R27 470kf1 (3 off) 

 

R9,R 14, 

 

R 1 5 1 50kf1 (3 off) 

 

R10 8.2kn 

 

R17 5.6kn 

 

R18,R25, 

 

R26 56kf1 (3 off) 

 

R1 9,R28 27kn (2 off) 

 

R20 12kf1 

 

R21 1 •5Mn 

 

R24 15kf1 

 

All resistors }W carbon film ±5% 

 

Potentiometers 

 

VR1 22kt2 

 

Capacitors 

 

C1,C8, 

 

C16 

 

C7 

 

C2,C5, 

 

C15 

 

C4 

 

C3,C10, 

 

C1 1,C12 

 

C6 

 

C9 

 

C13 

 

C14 

 

page 434 

 

1 50p metallised 

 

ceramic plate (3 off) 

 

180pF metallised 

 

10µF/16V tant. bead 

 

(3 off) 

 

47µFtant.bead 

 

100nF monolithic 

 

ceramic (4 off) 

 

39nF polycarbonate 

 

1 nF monolithic ceramic 

 

1 On  monolithic 

 

ceramic 

 

22nF monolithic 

 

ceramic 

 

Semiconductors 

 

D1—D11 1N4148 (11 off) 

 

TR1,3,4, BC108 or BC238 

 

5,6,8 (6 off) 

 

TR2 BF244 

 

TR7 BC478 

 

ICI 4016 

 

IC2 4001 

 

Miscellaneous 

 

L1 TOKO coil type 

 

CAN 1 A350ER (Ambit) 

 

JK1 2.5mm chassis socket 

 

as switch (use jack 

 

plug as keyswitch) 

 

Rx 40kHz ultrasonic 

 

receiving transducer 

 

Tx 40kHz ultrasonic 

 

transmitting transducer 

 

X1 Sounder X70 W06 

 

(from Avionics) 

 

Relay 12V (Ambit No. 

 

(optional) 46-70050) 

 

Battery (Ambit No. 01-06108) 

 

holder 

 

Battery connector for PP3 

 

14—pin d.i.l. i.c. sockets (2 off) 

 

P.c.b. 

 

Plastic box with metal panel (1 50 

 

x 90 x 50mm) (Ambit No. 

 

2192751) 

 

Fixing screws for p.c.b. (4 off) 

 

Approx 
Guidon

. cost 
only :E 1 

  
7.00 

 

Guidance  
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Fig. 3. Actual-size master pattern for the Ultrasonic 

 

Burglar Alarm. This board is available from the EE 

 

PCB Service, Order code 8407-01. 

 

Switch d also inhibits the operation of 

 

the alarm latching circuits for about 30 

 

seconds after initial switch-on, allowing 

 

the signal level to settle to its steady state. 

 

The negative terminal of C 15 is initially 

 

positive on switch-on. This holds switch d 

 

closed to prevent TR7 conducting and 

 

latching on the alarm. C 15 discharges to 

 

zero voltage through D8, R 2 1 and R18 in 

 

series allowing switch d to open, and the 

 

detectors to activate the alarm latch cir-
cuits for any variation of received signal 

 

level. 

 

CONSTRUCI 

 

ION 

 

MAIN CIRCUIT BOARD 

 

Construction of the main circuit board 

 

is relatively simple using the printed 

 

circuit board in conjunction with the il-
lustrated layout. Care should be taken to 

 

see that the diodes are all inserted with 

 

the correct polarity, i.e. the cathode, 

 

which is marked with a bar on the diode 

 

is connected into the position marked +. 

 

Note also that ICI and IC2 are mos 

 

devices. They should be handled with 

 

care, removed from their packing and 

 

mounted directly into their respective IC 

 

mounts. 

 

Electrostatic discharge can damage 

 

TR2. Before applying the soldering iron 

 

to TR2 the iron should be disconnected 

 

from the mains or other power source so 

 

that it is completely isolated. It should be 

 

momentarily touched onto the earth track 

 

(0 volts) before being applied to the pins 

 

of TR2. It would also be advisable to 

 

mount TR2 before mounting C4 and to 

 

ensure that C4 is completely discharged 

 

BATTERY 

 

+VE 

 

IN) 

 

ee-,w] 

 

4H R11 }a 

 

3

 

 

LINK A TO A,'B 70'B', ETC. USING IRSUCAIED 

 

COPPER WIRE. 

 

Fig. 4. Layout of components on the topside of the p.c.b. and in-
terwiring to the jack socket/switch and warning device. 

 

by shorting its leads together just before 

 

mounting. An isolated iron should also be 

 

used when mounting the other two com-
ponents connected to the gate of TR2, 

 

namely R 1 1 and D4—it would be 

 

preferable to mount R 1 1 before mounting 

 

TR2. 

 

POWER 

 

The unit runs from a 12 volt battery 

 

supply. Current consumption on standby 

 

is about 400µA. Using eight MN 1500 

 

alkaline batteries this should give standby 

 

operation of around 2,000 hrs. Battery 

 

consumption is increased by about 100 

 

Internal view of the Ul-
trasonic Alarm, showing 

 

the large piezoelectric 

 

sounder, p.c.b. mounted 

 

directly on the front 

 

panel, and the miniature 

 

jack socket which can be 

 

used as a "disarm" 

 

switch by the holder of 

 

the plug. 

 

BATTERY-VE 

 

(-12V) 

 

Al 

 

times during alarm and it is therefore 

 

important, once satisfactory operation is 

 

established, to minimise the test time. 

 

The tag on the screen of coil L1 on the 

 

inside of the p.c.b. should be cut off. The 

 

transducers should be cemented into the 

 

holes provided, again care being taken to 

 

ensure that the transmitter and receiver 

 

are correctly connected. They should 

 

stand proud of the p.c.b. the base with the 

 

two terminals being flush with the compo-
nent side of the board. It is recommended 

 

that they are assembled into the front 

 

panel as illustrated. The 45 deg. inset pre-
vents ultrasonic energy being reflected 

 

from objects alongside the unit. 

 

Everyday Electronics, Julv 1984 

 

457 

 



Fig. 5. Block diagram of the 

 

Ultrasonic Burglar Alarm. 

 

This type of alarm has a 

 

limited range. This particular 

 

unit is directed primarily at 

 

the educational application. 
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TRANSDUCER 

 

(TRANSMITTER) 

 

BLANKING 

 

PULSE 

 

AMPLIFIER 

 

r  

 

so 

 

ALL DIMENSIONS IN MM 

 

To save the cost of a key on-off switch 

 

a 2.5mm jack socket is proposed; the unit 

 

is switched off by inserting the jack plug. 

 

Front panel cut out and drilling dimen-
sions are shown for the box proposed in 

 

the parts list. If the relay is used instead 

 

of the sounder, no hole is required and the 

 

relay may be glued to the sounder posi-
tion. The relay coil is connected to the 

 

alarm output and the relay contacts may 

 

be brought out through a DIN connector, 

 

orjack plug and socket. 

 

OPERATION & SETTING UP 

 

The use of an oscilloscope is recom-
mended for setting the transmitter and 

 

receiver frequencies. An alternative 

 

procedure is described in case an oscil-

loscope is not available. 

 

USING AN OSCILLOSCOPE 

 

Temporarily remove IC 1. Connect the 

 

earth of the oscilloscope to the supply 

 

line. Using Y I input, observe the signal 

 

waveform at the output pins 10 and 11 of 

 

IC2. This square wave output may be set 

 

to 40kHz by adjustment of VR I to give a 

 

period of 25µs for one complete cycle. 

 

Alternatively place the unit approx-
imately one metre from a reflecting 

 

surface. Observe the waveform at the 

 

collector of TR1. Adjust VRI to give 

 

maximum signal. This will be at the op-
timum operating frequency of the 

 

transducers, namely 40kHz. 

 

TUNING 

 

The coil L1 may now be tuned. Ob-
serve the waveform at the emitter of TR8. 

 

Adjust the ferrite core of L1 to give a 

 

maximum output as observed on the 

 

oscilloscope. Fit IC 1. Synchronise the os-

cilloscope using the waveform at pin 9 of 

 

IC 1. Note waveforms as illustrated in 

 

Fig. 2a, b, a and f. 

 

The received signal pulse level at the 

 

detectors will now be constant at about 

 

3-4 volt peak-to-peak, this level being 

 

determined by the automatic gain control. 

 

The effect on level can be noted by 

 

pointing the unit at various reflecting sur-
faces. Note that it is not possible to tune 

 

the transmitter and receiver when the 

 

a.g.c. is in operation. 

 

WALL 

 

ULTRASONIC 

 

TRANSDUCER 

 

(RECEIVER) 

 

IEE31AI 

 

Fig. 6. Window, or horn for 

 

the transmitter/receiver aper-
ture. This could be made of 

 

stiff card or plastic sheet. 

 

SETTING WITHOUT AN 

 

OSCILLOSCOPE 

 

Temporarily remove ICI. Place unit 

 

about a metre from reflecting surface. A 

 

high resistance voltmeter on the a.g.c. line 

 

(negative end of C4), referenced positive 

 

clip to GND (OV) will facilitate adjust-
ment alternately of VRI and LI for max-
imum reading. After refitting ICI, a fine 

 

adjustment of VRI and L1 may be 

 

necessary. The unit will need to be fairly 

 

close to a reflecting surface to obtain a 

 

reasonable reading on the a.g.c. line. 

 

SITING 

 

Ideally the unit should be sited with an 

 

uninterrupted "view" of the opposite wall 

 

or closed door. Range is deliberately 

 

limited to a couple of metres for 

 

reliability. Beyond this distance there will 

 

be a passage near the wall where the 

 

reflection from a body will be neither 

 

more nor less than that from the wall 

 

allowing a "gate" through the beam. A 

 

radiator or window directly opposite the 

 

unit will cause fluctuations of the received 

 

level due to reflections from air of dif-
ferent density and should be avoided. ❑ 
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cutting details. 

 

6 

 

92 

 

86 

 

52 

 

F 

 

26 

 

70 

 

4 FIXING HOLES FOR 

 

PCB 

 

41 

 

JEE34AI 

 

15 

 

66 
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HORN 
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ALL DIMENSIONS IN MM 

 

INFRA-

I EE 30A   

 

1ST IR 

 

SENSOR 

 

FINAL IR 

 

SENSOR 

 

RED 

 

ALARM LATCH 

 

AND 

 

TIMING UNIT 

 

1 + Ve SUPPLY 

 

1 ALARM INPUT 

 

Evervdav Electronics, AN 1984 

 

The Infra-red Alarm System published 

 

last month can incorporate several sensors 

 

connected to a single alarm latch unit. Here 

 

are some notes on how to do this, and a 

 

couple of additional notes on the system's 

 

use. 

 

Any number of additional IR Sensors can 

 

be added to give greater coverage of the 

 

protected premises. The sensors may be 

 

wired in parallel but it is recommended that 

 

they are wired in sequence as illustrated. 

 

Only one resistance Rx should be used. This 

 

should be connected to the last sensor in 

 

the sequence, then if any of the connecting 

 

wires are cut the alarm will be triggered. 

 

An alternative IR Sensor for use with 

 

household pets, IR 883, limits the sensitive 

 

zones to approximately 3ft. provided it is 

 

sited at a height of 3ft. 6ins. or above. The 

 

limit of the sensitive zone will have to be 

 

established by trial and error, tilting the 

 

sensor slightly as necessary. 

 

The alarm system may be used to set off 

 

an outside alarm or siren. The relay 

 

specified in the components list has its coil 

 

connected to the alarm output as illustra-
ted. The relay contacts act as an ON-OFF 

 

switch, switching the 12 volt d.c. supply to 

 

the outside alarm when the alarm and 

 

latching circuit is triggered. 
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BENCH POWER 

 

AFAMILY of four high perfor-
mance bench power sup-

plies, the GPL series, has been 

 

introduced by Gresham Power-

dyne. The series offers a choice of 

 

single, dual and triple output 

 

models featuring excellent voltage 

 

and current regulation. 

 

The smallest model in the 

 

series is the GPL 20, a light-
weight unit offering a variable OV 

 

to 30V at IA maximum output 

 

plus a fixed 5V output (lA max). 

 

It also features variable current 

 

limiting. 

 

The GPL 23, a triple output 

 

unit, features two independent 

 

variable outputs each of OV to 

 

30V (2A max) with a choice of 

 

constant current or constant 

 

voltage modes. In addition, it has 

 

a fixed 5V, 3A output rail facility. 

 

Although it is a single output 

 

instrument providing OV to 40V 

 

at up to tA, the model GPL 25 

 

features variable current limiting 

 

and two front panel meters for 

 

simultaneous indication of 

 

voltage and current. Largest unit 

 

in the series is the GPL 28, which 

 

offers a single OV to 60V, 2A out-

put with dual tracking (OV to 

 

30V, 2A) facilities as standard. 

 

Further technical details of the 

 

complete range of Gresham 

 

power supplies can be obtained 

 

from: 

 

Gresham Powerdyne Ltd., 

 

Dept EE, Osborne Way, 

 

Station Road, Hook, Hants. 

 

DIGITAL PANEL 

 

METER 

 

THE DPM60 digital panel 

 

meter from Lascar 

 

Electronics features liquid crystal 

 

display, auto-zero, auto-polarity, 

 

and a logic switched 200mV or 

 

2V f.s.d., giving a resolution of 

 

l0pV. Other features include 

 

programmable decimal points, 

 

digital hold, low battery indica-
tion, continuity indication and a 

 

IOmm 41-digit high contrast I.c.d. 

 

readout. 

 

The panel meter can be readily 

 

scaled by the user to indicate 

 

amps, volts, ohms and other 

 

units. Supplied complete with 

 

460 

 

mounting bezel, clips and connec-
tor, it will suit many applications 

 

in portable and bench instru-
ments. 

 

The DPM60 is available in kit 

 

form and costs £29.95 inclusive. 

 

More information can be ob-
tained from: 

 

Lascar Electronics Ltd., 

 

Dept EE, Module House, 

 

Whiteparish, Salisbury, 

 

Wilts SP5 2SJ. 

 

OW PAT- CONINI"Y 

 

SLIMLINE 

 

SCOPE 

 

THE new V-222 oscilloscope 

 

from Hitachi is a 20MHz 

 

dual-trace model incorporating a 

 

6in rectangular c.r.t. in an ultra-

lightweight slimline format and is 

 

being marketed by Reltech 

 

Instruments. 

 

An alternate sweep magnifier 

 

enables any section of a wave-
form to be expanded ten times 

 

and displayed simultaneously 

 

with the un-magnified signal. A 

 

d.c. offset control and offset 

 

measurement socket allow a digi-
tal voltmeter to be used to 

 

for voltages on the screen, whilst 

 

a low impedance signal output 

 

socket enables a frequency meter 

 

or counter-timer to be connected. 

 

The 'scope has a sensitivity of 

 

lmV/cm and a maximum sweep 

 

speed of 20nsec/cm. Fully 

 

variable gain and sweep rate con-
trols have un-calibrated warning 

 

lights to avoid accidental 

 

measurement errors. Full XY 

 

mode and Z modulation facilities 

 

are provided. 

 

The V-222 oscilloscope comes 

 

complete with two x 1, x 10 

 

switchable probes. Price in the 

 

UK is £340 plus VAT, a lower 

 

specification version is also 

 

available at £295 plus VAT. 

 

Rekech Instruments, 

 

Dept EE, Coach Mews, 

 

St. Ives, Huntingdon, 

 

Combs PEI  4BN. 

 

KIT TIME 

 

HREE new kits have recently 

 

been announced by 

 

Vellerman (UK) Ltd. They are a 

 

microprocessor Precision Timer 

 

K2584, a Codelock K2585, and a 

 

Programmable controller Module 

 

K2591. 

 

The Precision Timer, which in-
cludes housing, transformer and 

 

sheet keyboard, has four 

 

programs which can vary from 

 

one second to 99 minutes 99 

 

seconds. The timer counts down 

 

to zero and activates the output 

 

which can also be manually 

 

switched on or off. 

 

Running programs can be 

 

stopped, interrupted or continued. 

 

This makes the unit ideal for dark 

 

room timing, process control and 

 

light control. 

 

The Codelock has two 

 

memory levels, each level capable 

 

of storing 20 numbers of six 

 

digits. The memory contains a 

 

CMOS RAM, which is fed by a 

 

battery in case of power failure. 

 

All the numbers therefore, are 

 

retained even if a mains failure 

 

were to last a month. 

 

The codelock has a sheet 

 

keyboard as a front panel and its 

 

applications include: protection of 

 

machines, protection of rooms 

 

where only authorised personnel 

 

may enter, entry systems for flats, 

 

offices and homes, and burglar 

 

protection in general. 

 

The Programmable Controller 

 

Module is designed to control 

 

measurements of temperature, 

 

humidity, acid and chlorine levels. 

 

It has a 24-hour clock, four 

 

programmable registers and a 

 

display for the input signal. 

 

The input signal can be made 

 

up of an analogue voltage from 0 

 

to 999mV d.c. This measure 

 

value reads and displays by the 

 

means of an A/D converter and 

 

an interface with the central 

 

processor. 

 

The module compares the in-

put signal with the values which 

 

are programmed in the memory, 

 

and switches on an output relay. 

 

Switching occurs with a precision 

 

of IOmV to the input signal. 

 

Full technical details and 

 

prices are available from: 

 

Vellerman (UK) Ltd., 

 

Dept EE, PO Box 30, 

 

St Leonards-on-Sea, 

 

East Sussex TN37 7NL. 
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ELECTRON 

 

ADD-ON 

 

ASWITCHED joystick inter-
face for the Electron 

 

microcomputer has been 

 

developed by First Byte Com-

puters, and should be available 

 

now from good High Street 

 

retailers. 

 

A free conversion tape is sup-

plied with the interface, to allow 

 

games such as "Killer Gorilla" 

 

and "Cyclon Attack" to be 

 

played under joystick control. 

 

Also, major software houses are 

 

now writing games programs in-
tended for use with this add-on. 

 

The plug-in cartridge takes all 

 

standard "Atari-Style" joysticks, 

 

which are cheaper and more pop-
ular than analogue joysticks. 

 

FBC intend to launch an exten-
sive advertising campaign, and to 

 

demonstrate the new interface at 

 

home computer shows during 

 

1984. 

 

FBC Ltd, 

 

Dept EE, 

 

10 Castlq lelds, 

 

Main Centre, 

 

Derby. 

 

PANTOGRAPH 

 

FOR THE BBC B 

 

ANEW add-on for the BBC 

 

model B allows the 

 

reproduction of drawings, maps, 

 

and diagrams at an affordable 

 

price. The Image Plotter comes 

 

with calibration sheet and 

 

handbook and has a recommen-
ded retail price of £49.95. 

 

Even the most complex shapes 

 

can be enlarged or reduced, and 

 

shown in any colour. If a printer 

 

is available, a hard copy can be 

 

made, or the image can be stored 

 

on disk or cassette. 

 

The plotter comes ready 

 

assembled, is made of aluminium, 

 

and software is available on disk 

 

or cassette. Available at present 

 

through mail order only. 
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Reekie Technology Company, 

 

Dept EE, BeaWort Road, 

 

Off Richmond Road, 

 

East Twickenham, 

 

Middlesex TWI 1PH. 

 

DIGITAL 

 

STORAGE 

 

OSCILLOSCOPE 

 

ALL the facilities of a 20MHz 

 

dual-trace oscilloscope with 

 

the option of switching into digital 

 

storage mode; this is the latest of-

fering from Gould Instruments, 

 

called the OS 1400 series. 

 

Gould claim it is the first in-
strument of its type to retail at un-
der £ 1000, and point out that it 

 

is entirely U.K.-designed and 

 

manufactured. 

 

Used as a normal oscilloscope, 

 

the 1400 has continuously 

 

variable sensitivity from 2mV/cm 

 

to 25V/cm, and timebase variable 

 

from 0.5µs/cm to 0.2s/cm. 

 

In storage mode, the OS 1400 

 

can sample at rates from 0.5s per 

 

sample to 0.5µs per sample, and 

 

there are three display modes. 

 

Pre-trigger viewing of from 0% to 

 

100% of the display is available in 

 

roll mode, and the display can be 

 

expanded by ten times after 

 

storage. 

 

Gould Instruments Ltd, 

 

Dept EE, Roebuck Road, 

 

Hainault, 

 

I& rd, 

 

Essex. 

 

60 WATT MOBILE AMPLIFIER 

 

baked 

 

0 0 0 0 , 

 

BAKER Loudspeakers Ltd, an-
nounce the addition of a new 

 

mobile amplifier to their com-

prehensive range of disco/public 

 

address equipment. 

 

With the accent on portability 

 

this amplifier weighs only 12 

 

pounds and measures only 151 x 

 

81 x 6 inches yet can deliver 60 

 

watts R.M.S. into 4 ohms with 

 

distortion less than 2% at full out-

put. A special feature is it's ability 

 

to operate from a 12 volt car bat-

tery if the normal 200/240 volt 

 

mains supply is not available or 

 

added safety is required in an out-
door location. 

 

Housed in a robust case that is 

 

both attractive and functional the 

 

unit has four separate volume 

 

controls (for 4 channel mixing) 

 

plus a master volume control, a 

 

mains switch and bass and treble 

 

controls that give a wide ± IOdB 

 

variation over the 80-12KHz 

 

±3db claimed frequency 

 

response. Four high gain inputs 

 

are provided (3 at 20mV 50KEI 

 

plus magnetic phono 3mV) and 

 

two standard jack socket 

 

loudspeaker outlets for 4. 8 or 16 

 

ohms plus terminals for 100 volt 

 

line. 

 

This English made amplifier is 

 

fully protected against short and 

 

open circuits and is guaranteed 

 

for 12 months. The unit costs £89 

 

(plus £3 if ordered by post), in-

cluding VAT. 

 

Baker Loudspeakers Ltd., 

 

337 Whitehorse Road, 

 

Croydon, 

 

surrey. 

 

01-6841665 
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RADIO 

 

WORLD 

 

New licences 

 

During the past few months nearly 4000 

 

amateur (Class B) licences have been 

 

issued in the UK with the new "number 

 

one" in the callsign (G1AAA, etc.) plus a 

 

lesser number of "G4" Class A licences. 

 

This is a remarkable indication of the 

 

current interest in the hobby. 

 

Less easy to determine is the number of 

 

enthusiasts who, after going to the trouble 

 

and expense of obtaining a licence, either 

 

fail to renew it a year or two later, or else 

 

retain their licence but put their equipment 

 

away and thereafter make few appearances 

 

on the bands. Certainly the drop-out rate is 

 

much higher than it used to be, and appears 

 

to be higher among Class B operators than 

 

those who, after taking a Morse test, are 

 

free to use h.f. as well as v.h.f. bands. 

 

In the UK you can get a good idea how 

 

long an amateur has held his present 

 

licence from his callsign. Most of those with 

 

personal "two-letter" callsigns, such as 

 

mine, date back to the 1930s or even 

 

192Os. There are a few exceptions since 

 

close relatives can apply to take over a 

 

callsign and sometimes a club will seek and 

 

obtain the callsign of a prominent former 

 

member. 

 

Two-letter callsigns with a GB prefix are 

 

allocated to repeaters. A "G2" (plus three 

 

letter) callsign similarly dates back to 1939 

 

or earlier when these call-letters were 

 

issued to persons holding what were called 

 

"artificial aerial'' licences, permitting 

 

holders to build and experiment with 

 

transmitters provided that they did not 

 

connect an aerial. 

 

The G-Men 

 

The "G3" (three letter) callsigns began to 

 

be issued in 1946 and the sequence was 

 

completed in 1971, reaching the G3N 

 

series roughly 25 years ago in 1958 to 

 

1960. The "G4" (three letter) series began 

 

in 1971 and is not yet exhausted but has 

 

now reached the 64X sequence. 

 

The first Class B licences in 1964 started 

 

with the "G8" (three letter) series (at first 

 

these licences covered only 430MHz and 

 

above, and there was limited demand). The 

 

GBZs were exhausted in 1981 but the 

 

following "G6" (three letter) sequence 

 

lasted only until the autumn of 1983, 

 

although some callsigns in this sequence 

 

were issued many years earlier to those in-
terested in amateur television transmission. 

 

A "G" prefix, of course, means the sta-
tion is in England; if the owner moves to 

 

Scotland it becomes GM, Northern Ireland 

 

GI, Wales GW, and so on. The "G5" (three 

 

letter) callsigns are held by foreign 

 

amateurs operating the UK and have been 

 

much put out by a suggestion that soon 

 

\\MV1111I0, \\/1/ \\§// 
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BY PAT HAWKER G3VA 

 

their callsigns may be changed into the 

 

"British nationals" sequences. 

 

Amateurs who have held the same 

 

callsign for many years intensely resent any 

 

suggestion that they could lose their "iden-
tity". I must admit that I was not altogether 

 

pleased when a repeater in Buckingham-
shire acquired GB3VA1 

 

llll000� Baby Broadcasters llfoomill 

 

Last year the Federal Communications 

 

Commission (FCC) conducted an enquiry into 

 

the proposals to issue in the USA amateur 

 

radio licences without a Morse code examina-
tion, akin to the Class B VHF-only licences 

 

issued in the UK. However, the FCC in-

variably invites comments on such proposals 

 

before implementing them. 

 

The result was that over 5000 comments 

 

were filed with the FCC running 20-to-1 

 

against the proposal which has now been 

 

dropped. In the USA even the "novice" 

 

amateur licence requires a five words-per-
minute code test. 

 

The FCC is now considering a new class of 

 

CB licence—a "hobby class" licence that 

 

would permit computer hobbyists to establish 

 

radio links for the transmission of data. For as 

 

long as I can recall most of us have never been 

 

ashamed of being called 'radio amateurs" 

 

although not everyone relishes the sobriquet of 

 

"ham" operators. 

 

The international regulations define the 

 

amateur radio services and it seems surprising 

 

that the Radio Society of Great Britain ap-
pears to accept the curious notion that 

 

amateur-radio enthusiasts now "suffer" from 

 

the alternative use of the word "amateur" in a 

 

derogatory sense and have been inviting 

 

suggestions of what the hobby should be 

 

called! But 1 hope they do not revive a term of 

 

abuse used in the 1930s for 7MHz phone 

 

operators: "baby broadcasters". 

 

Cable In A Twist? 

 

It has been suggested that the only peo-
ple likely to make real money out of cable 

 

television in Britain in the near future are 

 

either the market researchers with their 

 

high-cost reports or the organisers of the 

 

seemingly endless series of conferences, 

 

seminars and exhibitions. For all the talk it 

 

still looks like being many months before 

 

the first of the 25-30 channel systems 

 

opens—possibly the one being installed by 

 

Rediffusion in Guildford as a "shop win-
dow" for its star-switched but all coaxial-
cable system. 

 

Meanwhile, satellite-distributed channels 

 

have started up on the existing low-

capacity systems, on which the "must-
carry" rules for broadcast channels have 

 

been waived provided that the subscribers 

 

are given an aerial capable of providing 

 

good quality off-air signals. 

 

The $64,000 question is whether the 

 

premium TEN film channel will prove 

 

capable of attracting and retaining a signifi-
cant percentage of those served by cable or 

 

who are "passed by cable". Most people 

 

agree that the earlier, less ambitious, at-

tempt to provide a film channel on a few 

 

British cable networks, without satellite-
distribution, was far from an unqualified 

 

success with only about 5 to 25 per cent of 

 

connected households prepared to pay the 

 

monthly subscription. 

 

Door-to-Door Selling 

 

In the USA it has been found that 

 

aggressive door-to-door selling is needed, 

 

and cable operators then have to worry 

 

about the "churn rate", the term used to 

 

describe the people who fail to renew their 

 

monthly subscriptions. Since British cable 

 

firms are convinced that an initial "connec-
tion fee" would discourage people from 

 

subscribing, a high churn rate soon adds up 

 

to a great deal of money buried uselessly in 

 

the ground. A buzz term in cable and DBS 

 

at the moment is "conditional access" im-

plying a system whereby a viewer who has 

 

not paid his monthly sub can be denied 

 

access to the channel without the need to 

 

remove the decoder. 

 

Surprisingly, one of the most rewarding 

 

series of lectures and discussion on cable 

 

has been a series of lunch-time lectures at 

 

the National Film Theatre in London during 

 

February and March. For 60p a time, one 

 

heard more balanced and realistic views 

 

from both cable people and politicians on 

 

the opportunities and problems of cable 

 

than at many of the high-cost trade 

 

seminars. 

 

However, nobody is finding it easy to 

 

predict what percentage of British viewers, 

 

with four off-air channels, a substantial 

 

licence fee, and with a quarter of homes 

 

already having the extra choice provided by 

 

a VCR machine, will be willing to pay for 

 

"basic" cable channels. Neither are they 

 

prepared to predict the numbers willing to 

 

pay extra for "super-basic" channels, or 

 

extra still for "premium" channels each of 

 

which could cost up to E10 per month. It 

 

would still be cheaper than frequent visits 

 

to the cinema, but how many people these 

 

days are regular cinema-goers? 

 

The most depressing forecast comes 

 

from the research firm CIT suggesting that 

 

the number of British homes cabled in 

 

1990 may actually be less than in 1980, 

 

when 1.6 million homes were on commer-
cial cable networks. 

 

High-Speed Satellite 

 

Congratulations to the team at the Uni-
versity of Surrey who built and tested out 

 

their new UOSAT amateur radio satellite 

 

carrying scientific and educational experi-
ments in a matter of a few months— 
possibly the quickest time from planning to 

 

launch for any new satellite yet! 

 

Launched into low Earth orbit by NASA 

 

on March 1, 1984, at 17.59 UT, the first 

 

beacon signals were received at 19.49 UT 

 

on 145.825MHz although it will take some 

 

time to check out all systems on this 

 

second bird from the Surrey woods. 
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OSCILLATORS 
 

4 

 

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. 

 

Part Two: USING THE 555 AND ICM7555 

 

THE MAIN uses for the 555 and the 

 

ICM7555 are as a timer and as an os-
cillator. The 555 is a well-established i.c. 

 

incorporating bipolar circuitry, whilst the 

 

more recently introduced ICM7555 is a 

 

CMOS version which requires a con-

siderably lower supply current. The 555 

 

and ICM7555 are pin-compatible and are 

 

directly interchangeable in many, but by 

 

no means all, applications. 

 

555 OPERATION 

 

The internal circuitry of the 555 is 

 

shown in simplified form in Fig. 2.1. An 

 

internal potential divider between the 

 

positive (Vcc) and negative (ground) rails 

 

consists of three equal resistors, each hav-

ing a nominal value of 5kQ. 
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THRESHOLD O  

 

By J. R. DAVIES 

 

Reference voltages of two-thirds sup-
ply voltage and one-third supply voltage 

 

are available as shown, the first being ap-
plied to a voltage comparator coupled to 

 

pin 6 of the device and the second to 

 

another comparator connected to pin 2. 

 

The reference voltages may be altered, 

 

if desired, by applying external connec-
tions to pin 5. For most applications, pin 

 

5 is left open-circuit or is coupled to the 

 

negative rail via a bypass capacitor. 

 

An internal transistor provides a dis-

charge function at pin 7. When this tran-
sistor is turned off pin 7 is virtually open-
circuit, and when the transistor is turned 

 

on pin 7 is effectively short-circuited to 

 

the negative rail. 

 

The comparator outputs are fed to a 

 

flip-flop which controls the internal dis-

charge transistor. Also controlled by the 

 

CONTROL 

 

VOLTAGE 

 

Os 

 

COMPARATOR 

 

TRIGGER 0---�� 

 

DISCHARGEO  

 

EEfU 

 

COMPARATOR 

 

FLIP-FLOP 

 

Swn 

 

2/
3 Vcc 

 

V.REF 
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S'AGF 

 

 O 1 .'E' 

 

1, 

 

GROUND 

 

Fig. 2.1. Block diagram illustrating the functioning of the 555 i.c. 
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flip-flop is an output stage coupling to pin 

 

3. The voltage on pin 3 is high (close to or 

 

at the positive supply rail potential) when 

 

the discharge transistor is turned off and 

 

is low (close to or at the negative rail 

 

potential) when the discharge transistor is 

 

turned on. 

 

Pin 4 is the reset pin and is normally 

 

only employed when the 555 is used for 

 

timing applications. For oscillator appli-
cations, pin 4 can be left open-circuit. It is 

 

preferable, however, to connect it to the 

 

positive rail as this completely disables 

 

the reset facility and ensures the reset cir-

cuitry cannot affect oscillator operation. 

 

Alternatively, pin 4 can be used to 

 

enable or inhibit the 555 when used as an 

 

oscillator. If pin 4 is high the oscillator 

 

runs normally, and if pin 4 is low the os-
cillator stops with the output at pin 3 low 

 

and the discharge transistor turned on. 

 

SUPPLY RANGE 

 

The supply voltage range for the 555 is 

 

4.5 to 16 volts and its current consump-
tion is of the order of 6mA at 9 volts. To 

 

that current has to be added any current 

 

flowing in an output load and in the fre-

quency control components. When the 

 

555 output is high it can source load 

 

currents up to 200mA. and when it is low 

 

it can sink currents up to the same value. 

 

The ICM7555 has precisely the same 

 

pin functions as the 555 and it has a sup-
ply voltage range of 2 to 18 volts. The 

 

supply current requirement is very much 

 

lower, being typically 40 to 50µA only 

 

from a 9-volt supply. With an 18-volt 

 

supply it can sink output currents up to 

 

100mA, the maximum sink current 

 

reducing, roughly proportionately, with 

 

supply voltage. The output source current 

 

capability is much lower. 

 

We shall consider the output perfor-
mances of both the 555 and the 

 

ICM7555 in more detail later in this arti-
cle. Although the ICM7555 uses CMOS 

 

circuitry, all inputs and outputs are fully 

 

protected against damage by static 

 

voltages, and it does not need the special 

 

handling procedures normally associated 

 

with CMOS devices. 
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The basic 555 and ICM7555 oscillator 

 

circuit is shown in Fig. 2.2. Pins 2 and 6 

 

are connected together and to the external 

 

capacitor C. Two external resistors, RA 

 

and RB, couple the capacitor to the 

 

positive supply rail, with their junction 

 

connected to the discharge pin, pin 7. 

 

When power is applied, pin 7 is open-
circuit and the capacitor commences to 

 

charge via RA and RB. The i.c. output at 

 

pin 3 is high. When the voltage across the 

 

capacitor reaches two-thirds of the supply 

 

voltage the threshold comparator trips 

 

the flip-flop, causing the internal dis-
charge transistor connected to pin 7 to 

 

turn on and the pin 3 output to go low. 

 

The capacitor now discharges into RB 

 

on its own until the voltage across it falls 

 

to one-third of the supply voltage. The 

 

trigger comparator then trips the flip-flop 

 

to its previous state, causing the dis-
charge transistor to turn off and the out-
put to go high. The capacitor charges 

 

once more via RA and RB until, again, 

 

the voltage across it reaches two-thirds of 

 

the supply voltage. 

 

The cycles proceed in this manner with 

 

the capacitor voltage changing con-
tinually between one-third and two-thirds 

 

of supply voltage. Since the reference 

 

voltages are derived from the supply and 

 

the capacitor charge and discharge 

 

currents are proportional to supply 

 

voltage, the frequency of oscillation is in-
dependent of the supply voltage. Note 

 

that the output voltage is high when the 

 

OSCILLATOR CIRCUIT capacitor charges, and is low when the 

 

capacitor discharges. 

 

FREQUENCY CALCULATION 

 

The charge time in the oscillator cycle 

 

is equal to 0.685(RA + RB)C, and the 

 

discharge time is equal to 0.685(RB)C. 

 

Total time for one cycle is therefore 

 

0.685(RA + 2RB)C and frequency is the 

 

reciprocal of this, or 

 

1.46  

 

(RA + 2RB)C 

 

As with the symmetric multivibrator of 

 

Part One, convenient units to work with 

 

are megohms, microfarads, seconds and 

 

hertz. 

 

To take an example, let us say that RA 

 

is 820M, RB is 220kf2 and C is 0.47µF. 

 

The total cycle time is: 

 

0.685(0.82 + 0.44)0.47 

 

A calculator soon tells us that this 

 

works out as 0.406 second to three 

 

significant figures. The reciprocal gives a 

 

frequency of 2.47Hz. 

 

Fig. 2.3 (a) shows an oscillator with a 

 

calculated frequency of 4.85kHz, and 

 

Fig. 2.3 (b) shows one with a calculated 

 

frequency of 0.0221Hz and a calculated 

 

cycle length of 45.2 seconds. Table 2.1 

 

gives calculated frequencies for different 

 

values of (RA + 2RB) over some seven 

 

decades of frequency, and will be found 

 

helpful in arriving at suitable component 

 

values for a specific frequency. 

 

The 555 will oscillate satisfactorily for 

 

values of (RA + 2RB) up to IOMQ and 

 

down to values of MI. The ICM7555 

 

draws lower input currents at pins 2 and 

 

6 and will operate satisfactorily with 

 

values of (RA + 2RB) ranging from 

 

IOOMf) to IkQ. 

 

If C is an electrolytic capacitor it is 

 

preferable to limit (RA + 2RB) to some 

 

500M with either i.c. This will ensure 

 

that capacitor leakage current does not 

 

significantly affect oscillator functioning. 

 

OUTPUT PERFORMANCE 

 

The internal output transistors in the 

 

555 have the circuit configuration shown 

 

in Fig. 2.4. When the 555 output is low, 

 

transistors TRA and TRB are turned off, 

 

whilst TRC is turned on. Fig. 2.5 (a) 

 

shows the voltage between pin 3 and the 

 

negative rail for different currents Flowing 

 

in a load connected between pin 3 and the 

 

positive rail when the supply voltage is 9 

 

volts. 

 

At currents below 40mA the voltage 

 

drop across transistor TRC ranges from 

 

less than 0.1 volt to some 0.4 volt. At 

 

around 50mA the voltage drop increases 

 

sharply to around 1.5 volts and then in-
creases to 2 volts at IOOmA. 

 

When the 555 output is high, tran-
sistors TRA and TRB are turned on, with 

 

TRC turned off. Both TRA and TRB are 

 

emitter followers with the results that for 

 

currents above 0• l5mA (at which 0.6 

 

volt is dropped across the 3.9kf2 resistor) 

 

the voltage drop across TRB must be at 

 

least 1.2 volts because of the voltage drop 

 

Table 2.1: 555 AND ICM7555 FREQUENCIES 

 

(RA +2RB) 

 

0.01µF 

 

0022µF 

 

0.047µF 

 

01µF 

 

0.22µF 

 

047µF 

 

1µF 

 

2.2µF 

 

4.7µF 

 

10µF 

 

1 kn 

 

66.4kHz 

 

31 .1 kHz 

 

14.6kHz 

 

6.64kHz 

 

3.1 1 kHz 

 

1 .46kHz 

 

664Hz 

 

311 Hz 

 

146Hz 

 

3kn 

 

48 7kHz 

 

22.lkHz 

 

10.4kHz 

 

4.87kHz 

 

2 21kHz 

 

1.04kHz 

 

487Hz 

 

221 Hz 

 

104Hz 

 

48.7Hz 

 

1Oki) 

 

14.6kHz 

 

6.64kHz 

 

3.11 kHz 

 

1.46kHz 

 

664Hz 

 

311 Hz 

 

146Hz 

 

66.4Hz 

 

31.1 Hz 

 

14.6Hz 

 

30kf1 

 

4 87kHz 

 

2.21 kHz 

 

1.04kHz 

 

487Hz 

 

221 Hz 

 

104Hz 

 

487Hz 

 

22.1Hz 

 

10.4Hz 

 

487Hz 

 

100k[2 

 

1 46kHz 

 

664Hz 

 

311 Hz 

 

146Hz 

 

66.4Hz 

 

31 •1 Hz 

 

14-6Hz 

 

6.64Hz 

 

3.11 Hz 

 

1 46Hz 

 

300kO 

 

487Hz 

 

221 Hz 

 

104Hz 

 

48.7Hz 

 

22.1 Hz 

 

10.4Hz 

 

4.87Hz 

 

2.21 Hz 

 

1 04Hz 

 

0.487Hz 

 

1 M0 

 

146Hz 

 

664Hz 

 

31 • 1 Hz 

 

14 6Hz 

 

6.64Hz 

 

3.11 Hz 

 

1 •46Hz 

 

0-664Hz 

 

0.311 Hz 

 

0. 146Hz 

 

3Mt2 

 

487Hz 

 

22.1 Hz 

 

10.4Hz 

 

4.87Hz 

 

2.21 Hz 

 

1 •04Hz 

 

0.487Hz 

 

0.221 Hz 

 

0. 104Hz 

 

0.0487Hz 

 

l OMt2 

 

14.6Hz 

 

6.64Hz 

 

3.11 Hz 

 

1 .46Hz 

 

0-664Hz 

 

0.311 Hz 

 

0.146Hz 

 

0.0664Hz 

 

0.0311 Hz 

 

0.0146Hz 

 

555 

 

0 

 

ICM7555 

 

EEIIA 

 

Calculated frequencies for (RA x 2RB) and capacitance 

 

Fig. 2.2. The basic oscillator circuit for 

 

the 555 and the ICM7555. 
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IEEIZAI 

 

Fig. 2.3(a). A practical example of a 555 

 

or ICM7555 oscillator circuit. 

 

IEEI]AI 

 

Fig. 2.3(bl. The 555 and ICM7555 will 

 

oscillate at very low frequencies. The 

 

calculated cycle length here is 45.2 

 

seconds. 
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• 

 

in each of the two base-emitter junctions. 

 

The voltage drop for source currents up 

 

to IOOmA is shown in Fig. 2.5 (b). 

 

Since, for currents up to around 

 

40mA, there is a much lower voltage 

 

drop in the 555 when it is providing a sink 

 

current than there is when it provides a 

 

source current, it is often more desirable 

 

to have the 555 drive a load which is con-
nected between its pin 3 and the positive 

 

rail. The load current then Flows when the 

 

555 output is low. 

 

The ICM7555 is specified as sinking 

 

output currents of up to 100mA maxi-
mum with a supply of 18 volts. With a 9 

 

volt supply the maximum sink current to 

 

be expected is a little over 50mA, and a 

 

representative current-voltage curve is 

 

shown in Fig. 2.6 (a). 

 

The source current capability of the 

 

ICM7555 is quite limited and, as can be 

 

seen from Fig. 2.6 (b), about 7 volts are 

 

dropped in the device at 10mA when the 

 

power supply is 9 volts. For load currents 

 

in excess of a few milliamps it is ob-
viously better to use the ICM7555 in the 

 

sink current mode. 

 

Both the 555 and ICM7555 outputs 

 

are compatible with TTL and CMOS in-

puts. TTL inputs require an input current 

 

in the order of microamps only when the 

 

input is high, and can be readily driven by 

 

the ICM7555. And, of course, CMOS in-
puts require negligibly low input currents 

 

for both the high and low states. 

 

OUTPUT WAVEFORM 

 

We observed, when discussing Fig. 2.2, 

 

that when capacitor C is charging in a 

 

555 or ICM7555 oscillator circuit the 

 

output is high, and that when the 

 

capacitor discharges the output is low. 

 

Since the capacitor charges via the two 

 

resistors RA and RB in series, and dis-
charges only via the single resistor RB, it 

 

follows that the period in the output cycle 

 

when the output is high must always be 

 

longer than the period when the output is 

 

low. This effect is shown in Fig. 2.7. As 

 

can be deduced, the ratio of the high 

 

voltage period to the low voltage period is 

 

equal to (RA + RB):RB. 

 

For some applications it is desirable 

 

that the output be a 50:50 square-wave, 

 

with the output high in each cycle for the 

 

same length of time that it is low. This 

 

can he very nearly achieved by making 

 

RA very much lower in value than RB. If, 

 

for instance, RA were IM and RB 

 

100M the duty ratio (the ratio between 

 

the high period and the total cycle period) 

 

becomes 101:(101 + 100), which equals 

 

50.25 per cent. 

 

Duty ratios of 50 per cent or less can 

 

be given by inserting two silicon diodes, 

 

as shown in Fig. 2.8. Capacitor C then 

 

charges through RA and DI and dis-
charges through DI and RB. Ignoring the 

 

0.6 forward voltage drop in each diode, 

 

Fig. 2.4 (left). The internal output circuitry of the 555. 

 

Fig. 2.5a (below left). Representative curve illustrating the voltage dropped in the 

 

555 output stage when it sinks currents up to 100mA. Supply voltage is 9 volts. 

 

Fig. 2.5b (below right). 555 voltage drop for source currents up to 100mA. 

 

Fig. 2.6a (bottom left). ICM7555 output voltage drop for sink currents up to 70mA, 

 

with a supply of 9 volts. 

 

Fig. 2.6b (bottom right). The ICM7555 has a limited output source current 

 

capability. 
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the period in the cycle when the output is 

 

high is equal to 0.685(RA)C and the 

 

period when the output is low is equal to 

 

0.685(RB)C. To find frequency, the two 

 

periods are added and the sum inverted. 

 

INVERTER FUNCTION 

 

When pins 2 and 6 of a 555 or 

 

ICM7555 are connected together and are 

 

taken below one-third of the supply 

 

voltage, the output at pin 3 is always 

 

high. The output is always low when pins 

 

2 and 6 are taken above two-thirds of the 

 

supply voltage. This fact enables a 555 or 

 

ICM7555 to function as an inverter, 

 

using the circuit shown in Fig. 2.9. 

 

If the output of IC l in this circuit has a 

 

duty ratio of, say, 70 per cent, the output 

 

c cmIM! 

 

­"Ou
" 
­"0

' 

 

EE2CA 

 

of IC2 will have a duty ratio of 30 per 

 

cent. This arrangement enables duty 

 

ratios of less than 50 per cent to be 

 

achieved without the introduction of the 

 

two diodes of Fig. 2.8. An ICM7555 will 

 

drive a 555 employed as an inverter and 

 

this fact may be of assistance when it is 

 

desired to provide high load currents 

 

whilst using very high values for RA and 

 

RB in the ICM7555 oscillator circuit. 

 

A useful trick for obtaining a 50:50 

 

square-wave from the 555 or ICM7555 is 

 

to simply add a third resistor, RC, to RA 

 

and RB, as shown in Fig. 2.10. The i.c. 

 

gives a 50:50 output when RA is equal to 

 

RB and RC is equal to four times RA or 

 

RB. The added resistor causes the 

 

capacitor charging time to be shorter 

 

than that given by RA and RB on their 

 

�uau� ae 

 

Fig. 2.8. It is possible to obtain duty 

 

ratios of less than 50 per cent by 

 

adding two silicon diodes. The 

 

capacitor charges through D1 and 

 

discharges through D2. 

 

(EE2]AI 

 

Fig. 2.1 1(a). An oscillator with a 

 

calculated frequency of 523Hz. 
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Fig. 2.9. Another way of obtaining 

 

duty ratios of less than 50 per cent 

 

is to employ a second 555 or 

 

ICM7555 as an inverter. 

 

own, and the discharge time to be longer 

 

than that given by RB on its own. 

 

The operating frequency with this cir-
cuit is about 12.5 per cent higher than the 

 

frequency which would be given with RC 

 

removed from the circuit. With the circuit 

 

shown in Fig. 2.10 the total cycle period 

 

is approximately equal to 1.8(RA)C and 

 

the frequency to 

 

0.55 

 

(RA)C 

 

CHECKING THE DUTY RATIO 

 

It is possible to check the duty ratio of 

 

a 555 or ICM7555 without an os-
cilloscope. All that is required is to slow 

 

down the oscillator by connecting a high 

 

value capacitor across C. 

 

Fig. 2.7 (left). With the basic oscillator circuit 

 

of Fig. 2.2, the output is always high for a 

 

longer period in the cycle than when it is low. 

 

555 

 

OR 

 

ICM7555 

 

0 022,u F 

 

Fig. 2.11 (b)• The output waveform 

 

can be monitored with a voltmeter if 

 

the oscillator is slowed down by 

 

temporarily connecting a large value 

 

capacitor across the frequency con-
trol capacitor. 

 

RC 

 

A 

 

RH 

 

RA =RB 

 

RC o 4RA 

 

(EE22A 

 

555 

 

OR 

 

ICM7555 

 

OuTPIJT 

 

Fig. 2.10. If a third resistor is added 

 

and the resistor values are as shown 

 

here, the 555 or ICM7555 produces 

 

a 50:50 square-wave. 

 

555 

 

OR 

 

ICM7555 

 

 fRELAY 

 

COIL 

 

RELAY TO 

 

CONTACTS CONTROLLED 

 

CIRCUIT 

 

EE2SA] 

 

Fig. 2.12. With a very low frequency 

 

555 or ICM7555 oscillator, external 

 

high current circuits can be con-
trolled with the aid of a relay. 

 

Everyday Electronics, July 1984 

 

0 

 



LAMP 
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2kn 
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220HF 
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+9V 

 

uon 

 

1 WATT 

 

Fig. 2.13. In this circuit a 555 turns 

 

on a triac when its output is low. 

 

As an example, Fig. 2.11 (a) shows an 

 

oscillator with a calculated frequency of 

 

523Hz. If a 220µF capacitor is tem-
porarily connected across C, as in Fig. 

 

2.11 (b), the calculated running frequency 

 

falls to 0.0523Hz with a total cycle 

 

length of 19 seconds. 

 

The lengths of the high and low output 

 

periods in each cycle can then be assessed 

 

by connecting a voltmeter between the i.e. 

 

output and the negative rail and timing 

 

the periods with the aid of a watch. 

 

Remember that, when the high value 

 

capacitor is initially applied, the i.c. out-
put goes high for a longer period than 

 

it will subsequently do in the following 

 

cycles. This is because the capacitor 

 

has to charge from zero to two-thirds of 

 

supply voltage before the regular cycles 

 

commence. 

 

APPLICATIONS 

 

There are a large number of applica-
tions for the 555 and ICM7555. Both 

 

may be used as oscillators giving a useful 

 

performance up to 100kHz, and can 

 

function as a.f. tone generators, logic 

 

clocks and in many other circuits. 

 

When running at very low frequencies, 

 

either i.c. can be caused to turn on and off 

 

relatively heavy current circuits, such as 

 

lamps in an advertising display, by con-
necting the output to the coil of a relay, as 

 

in Fig. 2.12. The relay should be capable 

 

of energising reliably at a coil voltage of 

 

slightly less than the supply voltage, and 

 

reasonable figures for coil resistance 

 

would be such that energising current is 

 

less than some 50mA with the 555 and 

 

less than 20mA with the ICM7555. 

 

Using a 9-volt supply (and ignoring 

 

voltage drop in the i.c.) these currents 
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T
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555 

 

120n 

 

WATT 

 

IC2 

 

555 

 

12on 

 

1 WATT 

 

+9V 

 

Fig. 2.14. Two 555s are used here to turn on two lamps, or sets of lamps 

 

alternately. 

 

correspond to coil resistances of about 

 

1800 and 45052, respectively. Higher 

 

relay energising currents within the 

 

capabilities of the i.c.s could, of course, 

 

be used if desired. 

 

The diode shown in Fig. 2.12 can be 

 

any small silicon diode or rectifier, and it 

 

prevents the generation of a high reverse 

 

voltage across the relay coil when the 

 

relay is released. 

 

Fig. 2.13 shows a 555 turning on a 

 

triac when its output is low. A triac gate 

 

current of around 50mA is given and, 

 

since the circuit operates in two of the 

 

more sensitive triac quadrants (MT2 

 

positive or negative with gate negative) 

 

this current should be satisfactory with 

 

most small triacs. Gate current can be in-
creased further, if necessary, by reducing 

 

the value of the resistor connecting to pin 

 

3 of the 555. 

 

Adding a second 555 as an inverter, as 

 

illustrated in Fig. 2.14, allows two lamps, 

 

or sets of lamps, to be turned on and off 

 

alternately. The frequency control com-
ponent values give a nominal 50:50 out-
put at approximately 0.2Hz with a total 

 

cycle length of about 5 seconds. The 

 

cycle length may be increased by increas-
ing the value of the capacitor, or reduced 

 

by reducing that value. 

 

THE 556 

 

A variant of the 555 is the 556 i.e. This 

 

is a 14-pin device which contains two 

 

555s in one package, with pin 7 as the 

 

negative supply pin for both and pin 14 as 

 

the positive supply pin. 

 

The functions for one of the 555s are 

 

available at pins 1 to 6, and those for the 

 

other 555 at pins 8 to 13. The pin alloca-
tions are shown in Fig. 2.15. 
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TRIGGER 

 

IEE 26A1 TOP
556

 VIEW 

 

Fig. 2.15. The 556 i.c. comprises two 555s 

 

in a single package. 

 

OSCILLOSCOPE CALIBRATOR 

 

A practical project which can employ 

 

either a 555 or an ICM7555 is shown in 

 

Fig. 2.16. In this circuit, switch S l selects 

 

positive-going pulses having an amplitude 

 

of IV, IOOmV or IOmV, and these can be 

 

applied to an oscilloscope to set up its Y 

 

axis voltage calibration. The oscilloscope 

 

input couples to the Common and D.C. 

 

output terminals for a direct coupling, or 

 

to the Common and A.C. output ter-
minals for an a.c. coupling. 

 

IC I produces a nominally 50:50 

 

square-wave with a frequency of approx-
imately 1kHz. IC2 is a 5-volt regulator 

 

which holds the emitter of TR 1 steady at 

 

a fixed voltage of 5 volts ± 4 per cent. 

 

When ICI output is high, TR1 is cut off 

 

since its base-emitter junction is reverse 

 

biased by about 4 volts. (IC2 output 

 

remains regulated for zero output current 

 

or small currents to the 9-volt positive 

 

rail.) 

 

TR 1 turns hard on when IC 1 output 

 

goes low and its collector current flows 

 

through the chain of resistors, VR1, 
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Fig. 2.16. A practical project. This circuit produces positive-going pulses of known amplitude 

 

to enable an oscilloscope to be calibrated. 

 

R5-R8. VR1 is adjusted to make this 

 

collector current precisely 5mA. In con-
sequence, IOmV is built up across R8, 

 

IOOmV across R9 and R7, and IV across 

 

R8, R7 and R6. These voltages are tap-
ped off by S 1. 

 

After VR1 has been adjusted, the 

 

current in the resistor chain maintains its 

 

value because the collector-emitter 

 

voltage of TRI, when turned on, is 

 

always less than 0.1 volt, and because the 

 

transistor is supplied by the voltage 

 

regulator. The current drawn from the 

 

9-volt supply is about 9mA with a 555, or 

 

about 5mA when using an ICM7555. 

 

There are no critical features in the 

 

assembly of the circuit, apart from the 

 

fact that C2 and C3 should be positioned 

 

close to IC2. 

 

SETTING-UP 

 

Potentiometer VRI is adjusted in the 

 

following manner. Set S 1 to the IV posi-
tion and connect a voltmeter capable of 

 

giving a clear reading of 1 volt between 

 

the Common and D.C. terminals. Tem-
porarily short-circuit RI. This takes pins 

 

2 and 6 of IC 1 high and drives pin 3 low, 

 

turning on the transistor. Adjust VR I un-
til the voltmeter indicates exactly 1 volt. 

 

Remove the short-circuit across R 1, 

 

whereupon the calibrator is ready for use. 

 

For optimum accuracy, R6, R7 and 

 

R8 should be 1 per cent resistors. If dif-
ficulty is experienced in obtaining a close 

 

tolerance 20 resistor for R8, this can 

 

consist instead of a 1 per cent 2.20 and a 

 

1 per cent 2252 resistor in parallel. 

 

Part Three of this series will discuss 

 

the use of digital CMOS devices in RC 

 

oscillator circuits. 

 

D 

 

TAKE N Oi E 

 

Circuit Exchange (June 84) 

 

Digital Capacitance Meter 

 

The connection from IC6 pin I I 

 

and IC7 pin 6 can be used to ex-
tend the range of the display to 

 

two digits, by the addition of extra 

 

counter and driver i.c.s. 
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issue! 

 

RADIO 

 

ASTRONOMY. 

 

In 1931 Karle Guthe Jansky mounted a make-shift aerial on an old Ford 

 

chassis and became the world's first radio-astronomer. This article takes a 

 

trip through the fifty-three year history of this fascinating subject and 

 

covers the basic principles right up to present day operating techniques. 

 

OMMODDRE 

 

R52321 

 

sa 

 

inTERFACE 

 

This straightforward project will allow the Com-
modore 64 to drive a printer directly, or to com-
municate via a serial line with other machines. 

 

KID 

 

MEASURIMI 

 

A CASSETTE 

 

NTS 

 

RECORDER 

 

Any cassette recorder may be turned into a real-
time data logger using V-to-F techniques. We 

 

describe the principles involved, and present a 

 

simple design. 

 

PORTABLE CHESS GAME OFFER 

 

PRACTICAL 

 

ELECTRONICS 

 

THE AUGUST ISSUE WILL BE ON SALE FRIDAY, JULY 6th 
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C.B,,Mini 

 

Power Supply 

 

T.R. de Vaux Balbirnie 

 

HAND-HELD CB transceivers having an 

 

output of 2 watts are of interest to 

 

outdoor enthusiasts wishing to extend 

 

their hobby beyond home and car. Tests 

 

show that portable units are surprisingly 

 

good for home-base use. Naturally, they 

 

are limited compared with the 4-watt 

 

equipment but range is rarely a problem if 

 

a good outdoor antenna is employed. 

 

Hand-held CB units have a socket for this 

 

purpose. 

 

For home use it makes sense to use a 

 

mains-operated power supply to maintain 

 

maximum power output and to conserve 

 

the rather short life of the batteries. Such 

 

a power supply is the subject of this 

 

article. 

 

SUITABILITY 

 

The Mini Power Supply is suitable for 

 

CB transceivers requiring a 12-volt sup-
ply at up to 1 amp. Power is usually 

 

provided in these units by eight I.5V cells 

 

470 

 

or ten nickel cadmium batteries. The 

 

Harrier WT2 is one such example requir-
ing approximately 500mA in the 

 

"transmit" mode and about 70mA when 

 

switched to "receive". In this respect, the 

 

manufacturer's leaflet seems to over-rate 

 

the current requirement. 

 

The project is described as "mini" 

 

since it provides sufficient current for the 

 

intended purpose with only a little 

 

reserve. In this way, the physical size and 

 

cost are kept low. Ready-built units are 

 

made with mobile equipment in mind. 

 

They can supply a higher current and 

 

usually operate at about 13.8V. The 

 

higher output voltage could damage 

 

hand-held equipment. 

 

Before constructing the power supply, 

 

read the manufacturer's leaflet to check 

 

that less than IA is required when 

 

transmitting (although, as stated 

 

previously, this may be over-stated). If 

 

this data is not available—or if in 

 

doubt—make a direct measurement using 

 

an ammeter. This should be connected in 

 

series with the battery supply. For this 

 

test, make sure that the batteries are fresh 

 

so that the maximum current is 

 

measured. 

 

CIRCUIT DESCRIPTION 

 

The circuit for the CB Mini Power 

 

Supply is shown in Fig. I. Mains current 

 

flows through S 1 and the primary 

 

winding of T1. The secondary then gives 

 

about 12V a.c. This is converted into d.c. 

 

by the bridge rectifier 13I-134 then 

 

smoothed by means of C 1. This provides 

 

about 16V d.c. Regulation is achieved by 

 

IC I so that a steady 12V is obtained at 

 

the output whatever the current drawn by 

 

the CB equipment. ICI also gives short 

 

circuit, overload and thermal protection. 

 

The mains switch, S1, incorporates a 

 

neon indicator. C2 and R 1 ensure correct 

 

operation of IC I. Note: The case of the 

 

project, being metal, is connected to the 

 

negative of the output so simplifying 

 

much of the wiring. 

 

CONSTRUCTION 

 

Use the aluminium case specified in the 

 

parts list. The specified transformer fits 

 

the case comfortably with plenty of ven-
tilation space all round. Holes should be 

 

made for S1 and for the input and output 

 

wires. These latter holes must be fitted 

 

with rubber grommets. 

 

Mount T1 and ICI as shown (see 

 

photograph). Note that IC 1 makes metal-
to-metal contact with the case so 

 

providing the common negative connec-
tion. For this reason, the centre tag of 

 

IC 1 is not used and may be cut off short 

 

if desired. When mounting T1, include a 

 

solder tag beneath one of the fixings for 

 

earthing later. A further solder tag is used 

 

for the negative connection of C I and the 

 

bridge rectifier. Solder C2 and RI in 

 

parallel to the piece of tag strip. Mount 

 

this in position (see photograph) noting 

 

that one side of C2 and R 1 are connected 

 

to the case. The output connections are 

 

also made to these tags. 

 

MAINS LEAD 

 

Pass the mains inlet wire through the 

 

grommet and make the soldered connec-
tions to S1. A neutral connection is 

 

needed here for the neon indicator to 

 

work. From S1, connections are made to 

 

the 240V primary of T 1. In the prototype 

 

a connection was needed between the two 

 

120V primary windings (Fig. 2). 

 

Solder the earth wire of the mains lead 

 

to the solder tag at T I. This earths the 

 

case and the transformer core. This is es-
sential sgjety procedure—on no account 

 

use this prgjeet on a non-earthed supply. 

 

Complete all wiring (Fig. 2). Check for 

 

short circuits. Bend component leads as 

 

necessary to allow a free flow of air. Tie 

 

string tightly around the inlet and output 
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Fig. 1. Complete circuit diagram for the CB Mini PSU. 

 

wires where they enter the case to provide 

 

strain relief. Pull the leads to make sure 

 

that connections are not dislodged. 

 

Using great care, drill four or five 6mm 

 

holes in the base of the box to provide 

 

ventilation. These holes must obviously 

 

be clear of any wiring or components. Fit 

 

the feet on the case. These are necessary 

 

not only to prevent scratching of the 

 

work surface but also to allow ventilation. 

 

Mount the lid on the case slightly higher 

 

than normal by lengthening the fixing 

 

holes slightly. This will leave 2 or 3mm 

 

gaps at the front and rear. These will also 

 

assist with ventilation. 

 

CONNECTING TO THE CB 

 

EQUIPMENT 

 

The best way of connecting the output 

 

wires to the CB is to use two dummy bat-
teries. Hand-held units usually use HP7 

 

(AA) size batteries. Dummies of this size 

 

are freely available. Making certain that 

 

the correct polarity is observed, use one 

 

12V OUTPUT 

 

CONNECTED 

 

TO CASE 

 

for the positive and one for the negative 

 

connection. It is not necessary to remove 

 

the bridge linking the two ends of the 

 

dummy batteries together, in fact this 

 

may by used to accept the soldered con-
nection. 

 

Insert the dummy batteries in the ex-
treme positions normally occupied by the 

 

real batteries. Unless the back is to be left 

 

off while operating the CB it will be 

 

necessary to file a corner off so that the 

 

connecting wire may pass with it in place. 

 

If the power supply delivers a con-
tinuous IA output it will become quite 

 

warm after a long period of operation. In 

 

normal use, there will be periods of 

 

receiving as well as transmitting and the 

 

current requirement on "transmit" will 

 

probably fall well short of IA anyway. In 

 

practice, the case of the prototype 

 

remained fairly cool. When using for the 

 

first time, however, a frequent check 

 

should be made on the temperature of the 

 

case. A poor quality component for TI 

 

could cause overheating. ❑ 

 

COMPONENTS 

 

Resistor 

 

R1 

 

}W carbon ±5% 

 

4.7kfl 

 

S" 

 

page 34 

 

Capacitors 

 

C1 2200µF elect. 

 

16V or higher 

 

C2 0.47µF—any rating 

 

above 12V 

 

Semiconductors 

 

IC1 7812 12V/1A regulator 

 

D 1-4 50V 1 A silicon bridge 

 

rectifier 

 

Miscellaneous 

 

T1 Mains transformer with 

 

240V (or 2 off 120V) 

 

primary. 12V (or 2 off 

 

6V) secondary. 1 A 

 

rating. RS type 

 

207-633. 

 

S1 Double-pole mains 

 

rocker switch with 

 

neon indicator 

 

FS1 1 •5A fuse (and holder). 

 

AB28 aluminium. 102 x 

 

case 70 x 64mm approx. 

 

Two sections of tag strip; solder 

 

tag-2 off; rubber grommets-2 

 

off; 3A 3-core mains cable; 2-core 

 

output wire; feet for case-4 off; 

 

connecting wire; solder; sleeving; 

 

dummy batteries-2 off; open 

 

construction type (see text). 

 

Approx. 

 

Guidance  only L E l 0.00 

 

Fig. 2. Wiring diagram. Note that pin 2 of IC1 is internally connected to the metal tab. 

 

IC1 2 +NOT USED 

 

SLEEVING 

 

—CONNECTED TO CASE 

 

CONNECTED TO CASE 

 

WIDE 

 

SOLDER TAG 

 

FS, 

 

SOLDER TAG 

 

CONNECTED TO CASE 

 

2<0V A C 

 

INPUT 
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THIS unit has been designed to warn 

 

drivers to put their lights on when the 

 

amount of daylight falls below a preset 

 

level and also to remind them to switch 

 

off their lights at the end of a journey 

 

should the ignition be switched off before 

 

the lights; if parking lights are required 

 

then the ignition should be turned off and 

 

the lights switched off then on again. The 

 

design also includes a charging circuit in-
dicator so that the buzzer will not operate 

 

at low light levels if the charging circuit is 

 

not supplying current to the battery. 

 

CIRCUIT DESCRIPTION 

 

The complete circuit diagram of the 

 

Car Lights Warning is shown in Fig. I. 

 

The light dependent resistor R1, the 

 

preset VRI and the resistor R2 form a 

 

potential divider across the 12 volt sup-
ply. The resistance value of the LDR in-
creases as the light level falls, causing the 

 

voltage at point A to fall. This falling 

 

voltage forward biases the base/emitter 

 

junction of TR I switching TR I on and 

 

therefore TR2 via R3. The voltage at the 

 

emitter of TR2 is applied to the buzzer 

 

WD 1 via D4 and to the gate terminal of 

 

CSR2 via R7. 

 

The resistors R7 and R8 together with 

 

the capacitor C2 form a time delay of be-
tween 18 and 20 seconds after the engine 

 

has been turned on. After this time the 

 

thyristor CSR2 fires and the buzzer is 

 

energised. 

 

Once the alarm has been activated it 

 

can be disabled by switching on the car 

 

lights which will turn TR I off via the 

 

positive voltage applied through D3 to its 

 

base. As TR1 turns off the base current 

 

to TR2 is reduced and TR2 turns off, 

 

removing the supply to the buzzer and 

 

turning off CSR2. The buzzer would 

 

remain on if current was allowed to flow 

 

straight to it from the lighting circuit so 

 

TR3, CSR 1, R3, R4, R5 and C1 are used 

 

to form a delay circuit to enable CSR2 to 

 

be shut down. Diode D4 is used to isolate 

 

the gate of CSR2 when it is required to 

 

park with the lights on otherwise the buz-
zer will sound again. 

 

As soon as the ignition is turned on 

 

CSR3 fires but has no effect on TR4 until 

 

the ignition is switched off again and 

 

providing that the lights are on, TR4 will 

 

conduct, supplying gate current to CSR4 

 

regulated by RIO and R 1 1, firing the 

 

device, and turning the buzzer on again. 

 

DIODE PROTECTION 

 

Diode DI isolates the lighting circuit 

 

from the ignition circuit as well as reduc-

ing any spikes that may be generated by 

 

the ignition circuit. Diodes D5, D6, D7 

 

and D8 are all used as isolators and diode 

 

D2 protects the base/emitter junction 

 

from any pulses present when the lights 

 

are switched on. D9 is included to hold 

 

TR3 off when driving with the lights on 

 

as it was found that leakage current 

 

through C2 can sometimes trigger 

 

CSR2 on. 

 

STRIPBOARD 

 

The components are mounted on a 

 

piece of stripboard measuring 18 strips 

 

by 26 holes. The component layout and 

 

track breaks are shown in Fig. 2. 

 

After the components have been 

 

soldered into position the case can then 

 

be drilled and the light dependent resistor 

 

(R 1), the two I.e.d.s (D 10 and D 11), and 

 

CA R 

 

LIGHTS 

 

WAl��ll/NG 

 
the two in-line fuses fitted and wired to 

 

the stripboard. Check there are no solder 

 

shorts on the board and that all the track 

 

breaks are completely cut through. 

 

INSTALLATION AND 

 

SETTING UP 

 

The unit should be mounted into posi-
tion using double sided tape and placed 

 

where daylight can fall directly onto the 

 

LDR. Before finally fixing the unit into 

 

position it should be set up correctly. 

 

Because the output from different charg-
ing circuits can vary by as much as 3 

 

volts a 220kQ preset can be used in place 

 

of R7 to set the operation of the buzzer. 

 

A final value of R7 between 15OkQ and 

 

18OkQ should be suitable for most cars. 

 

The two supply leads to the circuit 

 

should go to the light switch and the igni-
tion switch. Because it is not always 

 

possible to wire directly to both these 

 

switches the wiring diagram of the car 

 

should be studied to decide the best place 

 

to make the connections. 

 

When the unit is in position and it is 

 

dark outside the engine should be started 

 

and VR I adjusted to bring on the buzzer. 

 

The rest of the operation of the circuit 

 

can then be tested. ❑ 

 

SPECIFICATION 

 

For use on negative earth vehicles only 

 

Working voltage 10-16 volts cl.c. 

 

Current consumption: 

 

(a 14V (no lights) 6mA 

 

(a 14V (with lights) 8.5mA 

 

(a 14V (parking lights on) 3mA 
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Fig. 1. Circuit diagram of the Car Lights Warning. 
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Fig. 2. Stripboard and component layout. 
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COMPONENTS 

 

Resistors 

 

R 1 ORP 12 light dependent 

 

resistor 

 

R2,3 1000 (2 off) 

 

R4 1k(2 

 

R5 47kf2 

 

R6,8,9,12 1 NO (4 off) 

 

•R7 220kf2 

 

R 10,11 121<0 (2 off) 

 

R13,14 4.7kU (2 off) 

 

V81 1 ONO hor. min. preset 

 

All resistors }W 5% carbon 

 

Capacitors 

 

C1,2 220µF 16V radial elect. 

 

(2 off) 

 

C3 2.2µF 16V radial elect. 

 

Semiconductors 

 

D1,4,6,7,8 1N4001 (5 off) 

 

D2,3,5,9 1 N914 (4 off) 

 

D10,1 1 TIL209 red l.e.d. (2 off) 

 

TR 1,3,4 BC212 (3 off) 

 

TR2 BC107 

 

CSR 1,2,3A MCR102(4off) 

 

Miscellaneous 

 

FS 1 ,2 100mA fuse (2 off) 

 

WD1 12V d.c. buzzer 

 

Maplin FL40T 

 

Panel mounted in-line fuse holder 

 

(2 off) 

 

Plastic case 78 x 50 x 25mm 

 

Stripboard 18 strips by 26 holes 

 

See setting up procedure 

 

Approx. cost 
El 1.00 
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FOR 

 

BEGINNERS 

 

THE COMPONENTS LIST for any construe-
tional project will nowadays usually in-

clude some integrated circuits (i.c.$). There are 

 

hundreds of different i.c.s now available, 

 

costing anything from a few pence to several 

 

pounds; generally, the cost reflects the com-
plexity of the device, but very popular com-
plex devices (such as microprocessors) are 

 

relatively cheap. 

 

Integrated circuits may be considered as 

 

falling into one of two categories; linear, or 

 

logic, and it is under these headings that they 

 

are usually advertised by component sup-
pliers. The suppliers' catalogues should be 

 

consulted for details of power supply require-
ments and connections for any particular i.e., 

 

but it is possible to give some general informa-
tion, and to explain the numbering system. 

 

For beginners, simple projects are obviously 

 

best, and the regular Circuit Exchange feature 

 

should provide plenty of good ideas. 

 

LINEAR INTEGRATED 

 

CIRCUITS 

 

These have been designed to provide, in one 

 

package, a commonly-required function; ex-
amples include general-purpose amplifiers, 

 

voltage regulators and video amplifiers. A 

 

very popular device is the 555 precision timer; 

 

although essentially this circuit simply 

 

provides a time delay, home constructors have 

 

found hundreds of applications for it. General-
purpose amplifiers include the 741 and 748, 

 

and all the devices are available from a num-
ber of manufacturers in various package 

 

types. 

 

The letters associated with the number in-
dicate the maker and the packaging: common 

 

prefixes include LM and NE. The letter after 

 

the number, if any, indicates the package type, 

 

for example H for a metal can, and N for a 

 

dual-in-line package. Because different 

 

manufacturers have different conventions, it is 

 

the type number which is normally referred to 

 

in the text. For example, if a "555 timer" is 

 

specified, the device could equally well be 

 

LM555CN (National), CA555CE (RCA), or 

 

NE555N (Signetics). 

 

Once this is understood, pin numbers on the 

 

package can be related to the circuit diagram 

 

connections, and a working project can be 

 

completed without having to know what is ac-
tually inside the i.e. Some common package 

 

types for linear i.c.s are shown in Fig. 1. 

 

LOGIC CIRCUITS 

 

Most of the logic i.c.s used in projects have 

 

14 or 16 pins and are housed in a standard 

 

dual-in-line package (Fig. 2). Unlike linear cir-
cuits, which may require a number of different 

 

power supply connections, TTL (Transistor-
Transistor Logic) i.c.s work on only two 

 

Fig. 1. Pin numbering for linear i.c.s. Metal cans have either a tag or a wider pin spacing to 

 

identify pin 8. Dual-in-line packages have a notch and/or a depression to indicate pin 1. 

 

levels: +5 volts and ground (zero volts). For 

 

all standard TTL i.c.s, +5 volts is connected 

 

to pin 14 (or pin 16 for a 16-pin package), and 

 

zero volts to pin 7 (or pin 8). The functions of 

 

the other pins depend on the device, but Fig. 3 

 

shows the inputs and outputs for a quad 2-
input AND gate. It is called a quad gate 

 

because there are actually four separate, in-
dependent gates inside the chip. So a design 

 

Fig. 3. Internal connections for a 

 

7408 or 74LS08 quad 2-input AND 

 

gate. 

 

which required eight such gates, for example, 

 

would only need two i.c.s. 

 

The part number is made up of a manufac-
turer's prefix (usually SN), followed by the 

 

number 74 for standard circuits (54 for a wide 

 

temperature range), and then the number 

 

which indicates the type of circuit. An '08, as 

 

shown, is a quad AND gate, while an '02 is a 

 

quad NOR gate. The final letter shows the 

 

package type, which is usually plastic dual-in-
line, indicated by the letter N or P. 

 

Finally the letters "LS", as in SN74LS08N: 

 

this stands for "low-power Schottky" and 

 

means that the i.e. is a fast-switching type. 

 

There are other families of TTL (for example 

 

very low power and super-fast) but either LS 

 

TTL or standard TTL is usually specified for 

 

projects. Different families should not, as a 

 

rule, be mixed. 

 

CMOS 

 

These digital integrated circuits are 

 

designed for use where low power consump-
tion is required, or where the power supply 

 

may be "noisy" (random fluctuations in 

 

voltage level). This makes them ideal devices 

 

for some applications, but CMOS operates 

 

more slowly than TTL. The part number is 

 

made up of a manufacturer's prefix (e.g., MC 1 

 

for Motorola), followed by four digits begin-
ning with "4" to indicate function, and then 

 

one or more letters to show the package type. 

 

A plastic dual-in-line quad 2-input NAND 

 

gate could be MC1401IBCP (Motorola) 

 

or CD4011BE (RCA) or CD401IBCN 

 

(National). The number which specifies the 

 

function is 4011, and it is this which the sup-
plier advertises. 

 

Fig. 2. Dual-in-line 14-pin and 16-pin TTL i.c.s have a notch at the end of the package to 

 

identify pin 1. 
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CIRCUIT 

 

EXCHANGE 

 

MOTORCYCLE ALARM 

 

IN this circuit a 555 timer (ICI) is used as a 

 

monostable, and when triggered by pin 2 

 

being brought low, drives another 555 (IC2) 

 

which is wired as an astable. The output from 

 

IC2 turns TRI, and thus the relay on and off. 

 

This gives a series of bursts of the horn for a 

 

time set by R2 and C I. Pin 2 can be triggered 

 

by a ball bearing tilt mechanism, as shown in 

 

the diagram. 

 

This unit can also be used in cars by wiring 

 

the trip switch wire to the courtesy light. Pin 2 

 

will be held high via the lamp, and will be 

 

triggered by the car door being opened. If this 

 

method is used it will be necessary to 

 

install an isolation switch outside the car. 

 

G. Bamford, 

 

Clackheaton,' 

 

West Yorks. 

 

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. 

 

1N4001 

 

9-0-9V.100,uA 

 

(CENTRE 

 

TAPPED) 

 

D3 

 

k --

TI 

 

L 

 

RLA1 

 

MAINS LAMP 

 

 ON 

 

Loa3yd 

 

REVERSED BATTERY 

 

PROTECTION 

 

W 11FN constructing portable electronic 

 

equipment, it is often advisable to have 

 

some form of protection should the battery be 

 

connected the wrong way around. 

 

A diode connected in series with one of the 

 

supply lines will do, but has the disadvantage 

 

of producing a forward volt drop of about I V. 

 

A neater solution, which produces no drop in 

 

the supply, is to use a relay, as in the circuit 

 

shown. 

 

With the battery connected correctly, the 

 

diode conducts, operating the relay, and 

 

applying power to the equipment. Should it be 

 

+12V 

 

0  

 

SIMPLE PHOTOELECTRIC 

 

SWITCH 

 

Tius circuit requires very few components 

 

and is therefore cheap to build, yet despite 

 

its simplicity is able to switch at very low light 

 

levels, the level being set by RI. Whenever 

 

possible the l.d.r. should be kept away from 

 

the lamp being controlled to prevent feedback. 

 

If difficulty is experienced then R3 can be 

 

lowered to increase the difference between 

 

Switch-On and Switch-Off light levels, and 

 

may also solve feedback problems. None of 

 

the component values or types are critical, ex-

cept that the relay should have a minimum 

 

resistance of 185 ohms. 

 

R. Ormston, 

 

Southampton, 

 

Hants. 

 

reversed, the diode blocks the flow of current 

 

through the relay coil preventing it from 

 

switching on. 

 

P. Thompson, 

 

Lennoxton, 

 

Glasgow. 

 

TRIP SWITCH MADE 

 

FROM COPPER WIRE. 

 

BALL IS % BALL 

 

BEARING SOLDERED 
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CIRCUIT 

 

EXCHANGE 

 

LOW NOISE HIGH GAIN 

 

PREAMPLIFIER 

 

Tins useful circuit has pre-programmable 

 

high gain and can be used for many ap-
plications. The gain of the circuit will be set at 

 

x30, x 160 or x 700, by selecting R3 to be 

 

15012, 68012 or 4.7kf2, respectively. The out-

put of the circuit is suitable for most power 

 

amplifiers and may also be used to drive 

 

headphones independently of power amps. 

 

A small 9V battery can be used as a power 

 

supply and because of the low current con-

sumption of the circuit, the life of such a bat-
tery will be long. However, if you wish to use 

 

this preamplifier with a power amplifier it is 

 

better to use the P.A. power supply. In this 

 

case the use of a noise filter is essential. 

 

When using the filter R6 should be 1.2kf2 

 

minimum for a 12V supply. If higher voltages 

 

are being used then this should be increased to 

 

4.7kf2. The maximum supply voltage should 

 

be 18V. 

 

Kamel Ali2adeh, 

 

Tehran, 

 

Iran. 
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D7-D10 = 1NG148 

 

D71-D16 =TIL209(RED),TIL211(GREEN) OR TIL212(YELLOW) 

 

TR7-TR6= BC108 OR SIMILAR 

 

FLASHING DECORATION 

 

LIGHTS 

 

tits circuit was designed last Christmas to 

 

improve on the stationary, rather drab 

 

decorations in the living room with the aid of 

 

flashing lights arranged to give the appearance 

 

of one light moving back and forth. The heart 

 

of the circuit is IC2. a cMos decade counter 

 

divider with ten decoded outputs. Therefore, 

 

with each positive pulse given to pin 14 (the 

 

clock input), the output from one pin drops, 

 

and the next pin in the series rises to supply 

 

voltage. The pulses are provided by ICI, a 

 

555 timer, wired up to give astable square 

 

waves from the output pin. The resistance 

 

across pins 6 and 7 is variable so that the 

 

frequency of the pulses can be altered to a 

 

pleasing value. 

 

The first six outputs of IC2 are connected 

 

via signal diodes to the bases of six transistors 

 

controlling I.e.d.s, so that with the first six 

 

pulses the I.e.d.s are lit in order. To give the 

 

appearance of the light moving back, the 

 

seventh output is connected to the transistor 

 

base from the fifth, the eighth to that of the 

 

B1 

 

9V 

 

(+050+1 

 

forth and so on. Pin I I (the tenth output) is 

 

also connected to pin 15 (reset) to allow con-
tinuous operation. The I.e.d.s situated in order 

 

across the room are joined to the main circuit 

 

by seven wires; one from each cathode and 

 

one for the supply line. The bundle of wires, 

 

which incidentally diminish to two at the 

 

farthest end, is easily hidden amongst other 

 

decorations if bound together and covered 

 

with dark insulation. 

 

M. Allen, 

 

Pinner, 

 

Middlesex. 
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T.V. SOUND TUNER 

 

SERIES II BUILT AND TESTED Complete with case. £26.50 � £2 00 p&p 

 

In the cut-throat world of 

 

consumer electronics, one 

 

of the questions designers 

 

apparently ponder over 

 

is 'Will anyone notice if 

 

we save money by chopp 

 

ing this out?" In the 

 

domestic TV set, one of the 

 

first casualties seems to be 

 

the sound quality. Small speakers 

 

and no one controls are common Also available with built in headphone 

 

and all this is really quite sad, as the amp. ONLY £32.50 + £2.00 p&p. 

 

TV companies do their best to transmit the highest quality sound. Given this background a 

 

compact and independent TV tuner that connects direct to your Hi-Fl is a must for quality 

 

reproduction. The unit is mains-operated. 

 

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

 

also be used in conjunction with your video recorder. Dimensions. 10%"x7Ya"x2% 

 

E.T.I. kit version of above without chassis, case and hardware. E16.20 plus Ell 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. 

 

a TWIN V.U. METER. • WOW & FLUTTER 

 

0.1%.. RECORD/PLAYBACK I.C. WITH 

 

ELECTRONIC SWITCHING, a FULLY 

 

VARIABLE RECORDING BIAS FOR 

 

ACCURATE MATCHING OF ALL TYPES. 

 

Kit includes tape transport mechanism, ready punched and back 

 

printed quality circuit board and all electronic parts. ie. semiconductors, 

 

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

 

You only supply solder & hookup wore. Featured in April P.E. reprint 50p. Free with kit. 

 

125W HIGH POWER 

 

AMP MODULES 

 

The power amp kit is a module for high 

 

power applications - disco units, guitar amplif-
iers, public address systems and even high 

 

power domestic systems. The unit is protected 

 

against short circuiting of the load and is safe 

 

in an open circuit condition. A large safety 

 

margin exists by use of generously rated com 

 

Portents, result, a high powered rugged unit. 

 

The PC board is back printed, etched and 

 

ready to drill for ease of construction and the 

 

aluminum chassis is preformed and ready to 

 

use. Supplied with all parts, circuit diagrams 

 

and instructions. 

 

Accessories: Stereo mains power supply kit with 

 

trans £10.50+ E2p&p. Mona E7.50 + E2p&p. 

 

SPECIFICATIONS: 

 

Max. output power (RMS): 125 W. Operating 

 

voltage (DC). 50-80 max. Loads 4 16 ohm. 

 

Frequency response measured @ 100 watts 

 

25Hz - 20KHz. Sensitivity for 100w. 400mV 

 

@ 47K. Typical T.H.D. @ 50 watts, 4 ohms: 

 

0.1 %. Dimensions: 205x90 and 190x36mm. 

 

KIT £12.00 BUILT £17.50 

 

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

 

GOODMANS SPEAKERS AT BARGAIN PRICES 

 

7" 60 watt Bassi Midrange speaker. 

 

8 ohm impedance. Frequency 

 

response 40 - 6,000H,. 4'.'x 

 

magnet. £14.95 plus E1.75 p&p. 

 

BSR RECORD DECKS 

 

Auto Changer model takes up to 6 records 

 

with manual override. Supplied with stereo 

 

ceramic cartridge. £12.95 plus EL75 p&p. 

 

r 3 speed, auto, set-down, with 

 

tt auto return. Fitted with viscous 

 

damped cue, tubular aluminum 

 

counterweighted arm, fitted with 

 

ADC magnetic head. Ideally suited 

 

for home or disco use. £25.95 

 

Manual single play record deck 

 

wit h auto return and cueing 

 

lever. Fitted with stereo cera-
mic car 

 

a 2 speeds wrth 45 

 

rpm spindle adaptor 
ideally 

 

suited for home or 

 

disco. 13"x11"approx. £14.95 plus E1.75 p&p. 

 

12' ' 65W, impedance 4 ohms. 

 

Frequency response: 35 -

6,500Hz. Magnet. %"x 4 K" 

 

dia. Foam surround, vinyl 

 

laminated cone. For use in Hi-Fs 

 

systems up to 65 watts. Bass/ 

 

Midrange. £13.95 • 1150 p&p. 

 

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 wrth 

 

P.E. (July '811. For ease of construction and 

 

alignment it incorporates three Mul lard mod-
ules and an I.C. IF System. Front scale sae 

 

101A"x2W' approx. Complete with diagram 

 

and instructions. 

 

HI-FI SPEAKER BARGAINS 

 

AUDAX 8
-
 SPEAKER E5.95 + E2 20 p&p. 

 

High quality 40 watts RMS 

 

bass/mid. Ideal for either 

 

H,F, or Disco use this speaker 

 

features an aluminium voice 

 

coil and a heavy 70mm dia. 

 

magnet Freq. Res- 20Hz 

 

to 7k Hz. Imp.. 8 ohms. 

 

AUDAX 40W FERRO FLUID 

 

• HI-FI TWEETER Freq. res.: 5K Hz 22KHz. 

 

Imp.
- 8 ohms, 60mm sn. E5.50 +BOO p&p. 

 

GOODme radiator 

 

TWEETERS

tweeter 

 

II

 m 

 

soft dome radiator tweeter 13K"sql 

 

for use in systems up to 4001. 

 

£3.95 ea • £ 1 p&p. E6.95 pr . El .50 

 

MONO MIXER AMP 

 

Ideal for 

 

halls and 

 

clubs. 

 

£45.00 

 

+ E2 P&P 

 

50 Watt, six individually mixed inputs for 2 

 

pickups ICer or magi, 2 moving coil micro-
phones and 2 auxiliary for tape tuner, organs 

 

etc. Eight slider controls - 6 for level and 2 

 

for master bass and treble, 4 extra treble 

 

controls for mic. and aux. inputs. Size 

 

13Y."x6Aa x 3Y." app. Power output SOW 

 

RMS Cont.) for use with 4 to 8 ohm 

 

speakers. Attractive black vinyl case with 

 

matching fascia and knobs. Ready to use. 

 

AN mail to. 21A HIGH 9T. ACTON W3 ONG 

 

Caeera. Mon - So 9.30 - 5.30 Had ay Wad 

 

Acceas phone orders on 01 992 8430 

 

Nele Gpp6 diapexhao to U R pupal ada,p orw 

 

M ra xes ix blae n w...bMy Prices cwract H 

 

3113zaa and *ui,- m cbaree rnlMui �wixa 

 

14—.11— 14 wabrp dew kom Z" order 

 

AN daapafA. RTVC Lr . r�a+ya die ". io vp 

 

ear *,.kprodu i w4bou nap NI a—.— aer.d 

 

SAE. Tekplxrna a pe l ordra ov ACCESS vakpr• 

 

CALLERS TO: 323 EDGWARE ROAD, 

 

LONDON W2. Telephone: 01-723 8432. 

 

(5 minutes walk from Edgware Road Tube Staeon) 

 

Now open 6 days a week 9 5 30. Prices include VAT 

 

R 
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The incredible 'MINI 20' 

 

28 ranges 

 

20kf1/V d.c. & 4kf1/V a.c. 

 

(With protective fuse) 

 

Accuracy: 2% d.c. and resistance, 

 

3% a.c. 

 

28 ranges: d.c. V 100mV, 3V, 1OV, 

 

30V, 100V, 30OV, 60OV. d.c. 150µA, 

 

600µA, 6mA, 600mA. a.c. V 15V, 

 

50V, 150V, 50OV, 150OV. a.c. 

 

130mA, 300mA, 3.0A. Ohms 0-
2kf1, O-2Mf1. dB from -10to +62 in 

 

6 ranges. 

 

Dimensions: 105 x 130 x 40mm. 

 

k - - ..�. 

 

am�-- — low 

 

The 28 ranges cover all likely re-

quirements. Operation is straight- Y 

 

forward, just turn the selection 

 

switch to the required range. 

 

This special offer is a wonderful 

 

opportunity to acquire an essen-
tial piece of test gear with a sav-

ing of nearly £10.00. 

 

THE IDEAL INSTRUMENT 

 

FOR THE CONSTRUCTOR 

 

— r 

 

- 11-3 

 

�E =� 

 

ONLY £21.60 

 

(complete with carrying case, leads and instructions) 

 

'SUPER 20' 

 

A SUPER PROTECTED UNIVERSAL MULTIMETER 

 

DC AND AC AC AND DC 

 

T20 super 
• 

miselco 
J* 39 RANGES 

 

INDESTRUCTIBLE 

 

/ automatically protected 

 

1 on all ranges but 10A 

 

Accuracy: d.c. ranges and f1 2% B.C. 3% (of f.s.d.) 

 

39 ranges: d.c. V 100mV, 1 OV, 3 OV, 1 OV, 30V, 100V, 30OV, 1000V. 

 

d.c. 1 50µA, 1001AA, 300µA, 1.0µmA, 3mA, 1OmA, 30mA, 

 

100mA, 1A, 10A 

 

a.c. V 10, 30V, 100V, 30OV, 1000V; 

 

B.C. 1 3mA, 1OmA, 30mA, 100mA, 1.OA, 10A. 

 

n 0- 5.Okn, O-Okn, 0-500kn, 5Mn, 5OMn. 

 

dB from -10 to +61 in 5 ranges. 

 

Dimensions: 105 x 130 x 40mm. 

 

These special offers is a wonderful opportunity to acquire an 

 

essential piece of test gear with a saving of nearly £20.00. 

 

(complete with carrying case, 

 

leads and instructions) 

 

ONLY £33.50 

 

PRICES Our prices include VAT and postage and goods are normally 

 

despatched by return. 

 

For details of these and the many other instruments in the Alcon range, 

 

including multimeters, Components measuring, automotive and elec-
tronic instruments, please write or telephone: 

 

ZQ�© �'� Instruments Ltd. 

 

19 MULBERRY WALK LONDON SW3 6012 TEL. 01.352 1897 TELEX: 918867 

 

477 

 



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 I I BR. 

 

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 Corporation 

 

82 Broad Street, Dept. EV, 

 

Westfield, Massachusetts 01086, 

 

United States of America 

 

A fee based marketing company 

 

Receivers & Components 

 

500 SMALL COMPONENTS including TTL transis-
tors £2.50, 7lbs or 10lbs assorted components £5.00/ 

 

L6.50. Fifty 74 series I.Cs on panel £2.20. Post Paid. 

 

J. W. BLANSHARD, 2 Barnfield Crescent, Sale 

 

Cheshire, M33 INL. 

 

VERY LARGE PACK of Mixed Components. 

 

Capacitors, Transistors, Resistors, Diodes, Boards, 

 

Thyristors, Multipin Plugs & Sockets and many more 

 

items. f6.50p post & packing inclusive. G. EVANS, 

 

7, Mendip Close. Pendine Park, Summerhill, Wrex-
ham, Clwyd. 

 

COMPONENTS & EQUIPMENT - 1984 Catalogue 

 

70p + 20p P&P. Callers: 18 Victoria Road, 

 

TAMWORTH. 369 Alumrock Road, BIRMING-
HAM. 103 Coventry Street, KIDDERMINSTER. 

 

Express Mail Order Service. LIGHTNING 

 

ELECTRONICS, PO Box 8, Tamworth, Staffs. 

 

TURN YOUR SURPLUS capacitors, transistors etc., 

 

into cash. Contact Coles Harding & Co., 103 South 

 

Brink, Wisbech, Cambs. 0945-584188. Immediate 

 

settlement. 

 

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 

 

Security 

 

For Sale 

 

WORKING TEST EQUIPMENT, signal generators, 

 

variable P.S.U.s meters, isolating transformers and 

 

breakdown units etc. at giveaway prices. S.A.E. to: 

 

S.H.E. 5 St. Josephs, Ballycruttle, Downpatrick, 

 

BT30 7EN. 

 

Miscellaneous Cont. 

 

THE SCIENTIFIC WIRE COMPANY 

 

811 Forest Road, London E17. Telephone 01331 ISO 

 

ENAMELLED COPPER WIRE 

 

SWG 1 Ib a o: 4 oz 2 oz 

 

8 to 34 3.63 2.09 1 10 0.88 

 

35 to 39 3.82 2.31 1.27 0.93 

 

40 to 43 6.00 3.20 2.25 1.61 

 

44 to 47 8.67 5.80 3.49 2.75 

 

48 15.96 9.58 6.38 3.69 

 

SILVER PLATED COPPER WIRE 

 

14 to 30 9.09 520 2.93 1.97 

 

TINNED COPPER WIRE 

 

14 to 30 3.97 2.41 1.39 0.94 

 

Fluxcore 

 

Solder 5.90 3.25 1.82 0.90 

 

Prices include P&P VAT. Orders under E2 add 20p. 

 

SAE for list of copper and resistance wire 

 

Dealer enquiries welcome. 

 

TO ADVERTISE 

 

ON THESE PAGES 

 

PLEASE RING PAT ON 

 

01-261 5942 

 

ORDER 

 

Please 

 

Insertions. 

 

(Cheques 

 

NAME   

 

ADDRESS   

 

company 

 

FORM PLEASE WRITE IN BLOCK CAPITALS 

 

insert the advertisement below in the next available issue of Everyday Electronics for   

 

I enclose Cheque/P.0 for £   

 

and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 

 

9LS 

 

7/84 

 

EVERYDAY ELECTRONICS 

 

Classified Advertisement Dept., Room 2612, 

 

King's Reach Tower, Stamford Street, London SE1 

 

Telephone 01-261 5942 

 

Rate: 

 

33p per word, minimum 12 words. Box No. 60p extra. 

 

registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 
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AT YOUR SERVICE 

 

we 

 

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). 

 

Service Sheets 

 

FULL SIZE SERVICE SHEETS £2 + Isae; CIV/ 

 

Mu9C £3 + I sae. Repair/cires almost any named TV/ 

 

VCR £9.50. Isae free quotations for manuals, sheets 

 

- free mag mc. 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. 

 

OVERSEAS 

 

ORDERS 

 

Overseas readers are reminded 

 

that unless otherwise stated, 

 

postage and packing charges pub-
lished in advertisements apply to 

 

the United Kingdom only. 

 

Readers wishing to import goods 

 

from the United Kingdom are 

 

advised to first obtain from the 

 

advertiser(s) concerned an exact 

 

quotation of the cost of supplying 

 

their requirements carriage paid 

 

home. 

 

FREE CAREER BOOKLET 

 

Train for success, for a 

 

better job, better pay  

 

Enjoy all the advantages of an ICS 

 

Diploma Course, training you ready for a 

 

new, higher paid, more exciting career. 

 

Learn in your own home, in your own 

 

time, at your own pace, through ICS home 

 

study, used by over 8 million already! 

 

Look at the wide range of opportunities 

 

awaiting you. Whatever your interest or 

 

skill, there's an ICS Diploma Course 

 

there for you to use. 

 

Send for your FREE CAREER BOOKLET 

 

toda -at no cost or obli s ation at all. 

 

TICK THE FREE BOOKLET YOU WANT 

 

AND POST TODAY 
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It's the most comprehensive magazine listing 

 

of software programs for the eight leading 
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E.E. PROJECT KITS MAGENTA TEACH IN 84 

 

THIS MONTHS KITS 

 

PHONE OR WRITE FOR PRICES 

 

Full Kits me PCBs or veroboard, hard 

 

.are electronics, cases ?unless stated). 

 

Less batteries 

 

E you do not have the Issue of E . which 

 

includes the protect - you will need to 

 

order the instruction reprint as an extra -

50p each. Reprints available separately 

 

50p each • p&p 50p 

 

VARICAP AM RADIO May 84 E1043 

 

EXPERIMENTAL POWER SUPPLY May 

 

84 1178 72 

 

SIMPLE LOOP BURGLAR ALARM May 

 

84 E73 62 

 

MASTERMIND TIMER May 84 IS 44 

 

AUDIO SINEWAVE SWEEP GENERATOR Apr 

 

84 1128 34 

 

DATA ACQUISITION 6 CONTROL Apr 

 

84 E67 81 

 

FUSE/DIODE CHECKER Apr 84 E3 45 

 

QUASI STEREO ADAPTOR Apr 84 1110 90 

 

TIMER MODULE FOR CENTRAL HEATING 

 

SYSTEMS Apr 94 El764 

 

DIGITAL MULTIMETER add on for BBC M, no 

 

Ma, 84 £24.98 

 

NI-CAD BATTERY CHARGER Ma, 84 E9 85 

 

REVERSING BLEEPER Mar 84 E6 78 

 

DIN LEAD TESTER Ma, 84 Ell 32 

 

PIPE FINDER Mar 84 E3 60 

 

LOW POWER STEREO AMP Mar 84 E27 88 

 

IONISER Feb 84 E23 98 

 

EPROM PROGRAMMER Feb 84 E14 48 

 

SIGNAL TRACER Feb 84 E74 89 

 

CAR LIGHT WARNING Feb 84 E3 76 

 

GUITAR TUNER Jan 84 1117 73 

 

BIOLOGICAL AMPLIFIER Jan 84 E19 16 

 

CONTINUITY TESTER Dec 83 E9 99 

 

CHILDREN'S DISCO LIGHTS Der 83 f8 42 

 

NOVEL EGG TIMER Dec 83 me w E1024 

 

SPEECH SYNTHESIZER FOR THE BBC MICRO 

 

No! 83 less cable • sockets E21 98 

 

MULTIMOD Nov a3 £16 98 

 

LONG RANGE CAMERA/FLASHGUN TRIGGER 

 

Nov 83 E13 50 

 

HOME 
If 

 

less link wire Oct B3E14 38 

 

IMMERSION HEATER TELL-TALE Oct 83E9.98 

 

SHORT WAVE RADIO less phones. Oct 

 

83 E25 63 

 

Mono headphones extra E3.36 

 

ELECTRONIC PENDULUM Oct 83 11 77.98 

 

less wire &hardware for electromagnet 

 

DIGITAL TO ANALOGUE BOARD Ocl 831119.98 

 

less cable case & -nettor 

 

HIGH POWER DAC DRIVER BOARD Oct 83 less 

 

case 1112.52 

 

A TO D CONVERTER FOR RM3BOZ Sept a3 me 

 

plug C35 98 

 

HIGH SPEED A TO D CONVERTER Sept 83 less 

 

cable &connector E27.98 

 

SIGNAL CONDITIONING AMP Sept 83 no 

 

case ES 98 

 

STORAGE 'SCOPE INTERFACE FOR BBC MI 

 

CRO Aug 83 less software E1538 

 

PEDESTRIAN CROSSING SIMULATION 

 

BOARD Aug 83 no case 110 29 

 

HIGH POWER INTERFACE BOARD Aug 83 no 

 

rase E10.38 

 

CAR INTRUDER ALARM Aug 83 E16.98 

 

AUTOMATIC GREENHOUSE WATERING SYS 

 

TEM Jly 83 1110 98 

 

TRI BOOST GUITAR TONE CONTROLLER July 

 

83 Ell 35 

 

USER PORT 1/0 BOARD less cable 

 

plug 117019 

 

USER PORT CONTROL BOARD July 83 less 

 

cable • plug C25 11 

 

BINARY BANDIT GAME July 83 less case E9.88 

 

EPROM PROGRAMMER Jun a3 less software 

 

TRS80 114 99 Genie E45 73 

 

ENVELOPE SHAPER Jun 83 less case E12.33 

 

REAL TIME CLOCK May 83 less software and 

 

cases 

 

Apple II E33 98 BBC E39 59 less power plug 

 

MODEL TRAIN CONTROLLER May 83 E27 17 

 

GUITAR HEADPHONE AMPLIFIER Meya3E7 92 

 

MW PERSONAL RADIO less case. May 93 E7 62 

 

MOISTURE DETECTOR May 113 E546 

 

CAR RADIO POWER BOOSTER April 831111 99 

 

FUNCTION GENERATOR April 83 E45.98 

 

FLANGER SOUND EFFECTS April 83 Eta 17 

 

NOVELTY EGG TIMER April a3 less case £548 

 

ZX SPECTRUM AMPLIFIER April g3 119 87 

 

DUAL POWER SUPPLY March 83 E5938 

 

BUZZ OFF March 83 H 51 

 

SPEECH PROCESSOR Feb 83 Ell 66 

 

PUSH BIKE ALARM Feb 83 Ell 73 

 

DOUBLE DICE Jan a3 Ett 90 

 

2.5 ELECTRONIC V/1 METER Dec 82 1112 

 

ZX TAPE CONTROL Nov. 82 117 13 

 

SINE WAVE GEN Ott 82 1176 11 

 

G P PRE AMP Oct a2 E6 09 

 

LIGHTS ON ALERT Oct 82 E4 68 

 

CONTINUITY CHECKER Sept 82 ES 41 

 

SOUND SPLIT
-
TER Sept 82 1117 35 

 

SOUND RECOMBINER Sept 82 111 07 

 

SCREEN WASH DELAY Sept 82 E193 

 

IF 

 

CB ROGER BLEEPER Aug 82 Elli 

 

2'WAY INTERCOM July 82 no case Ell 52 

 

ELECTRONIC PITCH PIPE July 82 ES 40 

 

REFLEX TESTER July 82 F7 77 

 

SEAT BELT REMINDER Jun 81 E4 10 

 

EGG TIMER June 82 ES 44 

 

CAR LED VOLTMETER less case May 82E3 18 

 

V C O SOUND EFFECTS UNIT Apr 82 E12 71 

 

CAMERA OR FLASH GUN TRIGGER Mar 82 

 

E13.65 less tripod bushes 

 

POCKET TIMER Mar 82 E4.10 

 

GUITAR TUNER Ma, 82 E1719 

 

SIMPLE STABILISED POWER SUPPLY Jan 82 

 

1126 98 

 

MINI EGG TIMER Jan 82 114 40 

 

SIREN MODULE Jan 82 less speaker E6 10 

 

MODEL TRAIN CHUFFER Jan 82 Ea 98 

 

SIMPLE INFRA RED REMOTE CONTROL 

 

Nov 81 E1870 

 

CAPACITANCE METER Oct 81 E25 81 

 

SUSTAIN UNIT Oct 81 E13 99 

 

'POPULAR DESIGNS' Oct 81, 

 

TAPE NOISE LIMITER E4 98 

 

HEADS AND TAILS GAME E2 75 

 

CONTINUITY TESTER E4 48 

 

PHOTO FLASH SLAVE 113 80 

 

FUZZ BOX E798 

 

SOIL MOISTURE UNIT E6 39 

 

ICE ALARM E8 10 

 

0-12V POWER SUPPLY Sept 81 E1948 

 

CMOS CAR SECURITY ALARM Sept 81 E9 95 

 

CMOS DIE Sept 81 Es 80 

 

CMOS METRONOME Aug 81 Ell 99 

 

COMBINATION LOCK July 81 less case E21 58 

 

SOIL MOISTURE INDICATOR E. E May 81 E 49 

 

GUITAR HEADPHONE AMP E E May 81 E4 66 

 

PHONE BELL REPEATER/BABY ALARM May 

 

81 E6 15 

 

INTERCOM April 81 E2443 

 

SIMPLE TRANSISTOR & DIODE TESTERS Mar 

 

81 Ohn"ll version E2 22 

 

Led version £2.98 

 

LED DICE Mar 81 E9.35 

 

MODULATED TONE DOORBELL Mar 81 E7 35 

 

2 NOTE DOOR CHIME Dec 80 Ell 35 

 

LIVE WIRE GAME Dec 80 E12 87 

 

GUITAR PRACTICE AMPLIFIER Nov 80 

 

E14 10 less case Standard case extra E3 98 

 

SOUND TO LIGHT Nov 80 3 channel 1123 40 

 

TRANSISTOR TESTER Nov 80 E1280 

 

AUDIO EFFECTS UNIT FOR WEIRD SOUNDS 

 

Oct 80 E1440 

 

IRON HEAT CONTROL Oct 80 E6 30 

 

TTL LOGIC PROBE Sept BO E5 68 

 

ZENER DIODE TESTER Jun 80 E7 30 

 

LIGHTS WARNING SYSTEM May 80 E5.20 

 

BATTERY VOLTAGE MONITOR May 80 E5.66 

 

CABLE & PIPE LOCATOR less coil former Mar 

 

80 E4.61 

 

KITCHEN TIMER Ma, 80 E16.20 

 

MICRO MUSIC BOX Feb 80 E17.86 

 

Case extra E3 60 

 

SLIDE/TAPE SYNCHRONISER Feb SO £13 50 

 

MORSE PRACTICE OSCILLATOR Feb 80 fit 98 

 

SPRING LINE REVERB UNIT Jan 80 E27.20 

 

U NIBOARD BURGLAR ALARM Dec 79 E6.70 

 

DARKROOM TIMER July 79 E3.20 

 

ELECTRONIC CANARY Jun 79 IS 40 

 

TRANSISTOR TESTER Apr 79 E5 38 

 

MICR OCHIME DOORBELL Feb 79 1117 48 

 

FUSE CHECKER Sept 78 E2 54 

 

SOUND TO LIGHT Sept 78 E9 20 

 

CAR BATTERY STATE INDICATOR less ca 

 

Sep, 78 11229 

 

R F SIGNAL GENERATOR Sept 7B E31.20 

 

IN SITU TRANSISTOR TESTER Jun 7B E7 50 

 

FLASHMETER less caic & diffuser May 

 

78 11 610 

 

WEIRD SOUND EFFECTS GENERATOR Mar 

 

78 E6 20 

 

AUDIO VISUAL METRONOME Jan. 78 116.58 

 

ELECTRONIC TOUCH SWITCH Jan. 78 E2 99 

 

RAPID DIODE CHECK Jan 78 E3 15 

 

PHONE/DOORBELL REPEATER July 77 EB 20 

 

ELECTRONIC DICE Mar 77 £6 24 

 

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

 

FUN WITH ELECTRONICS 7f 

 

Enjoyable introduction to electronics Full of 

 

very clear full colour pictures and easy to follow 

 

text Ideal for all beginners - children and 

 

>♦ adults. Only basic tools needed 64 full colour 1♦ 

 

pages cover all aspects - soldering - fault 

 

finding - components (identification and how 

 

they workl 

 

Also full details of how to build 6 projects - 

 

burglar alarm, radio, games, etc Requires sol 

 

dermg -- 4 pages clearly show you how. 

 

COMPONENTS SUPPLIED ALLOW ALL 

 

PROJECTS TO BE BUILT AND KEPT. 

 

7 f Supplied less batteries & cases. 

 

FUN WITH ELECTRONICS. 

 

11• COMPONENT PACK 116 48 

 

BOOK EXTRA f1 25 

 

>♦ Book available separately >♦ 

 

* * * * JIL * JIL 

 

MORE KITS AND 

 

COMPONENTS 

 

IN OUR LISTS 

 

FREE PRICE LIST 

 

Price list included with 

 

orders or send sae (9 • 4) 

 

CONTAINS LOTS MORE 

 

KITS, PCDs & 

 

COMPONENTS 

 

MAGENTA ELECTRONICS 

 

Ell 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 

 

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 BOp in stamps or add 80p to order. 

 

Free to Schools/Colleges requested on official 

 

letterhead. 

 

LTD. 

 

Add 50p p&p to all orders 

 

Prices include VAT. 

 

Sae all enquiries. 

 

Official orders welcome 

 

OVERSEAS Payment must be stedin I 

 

IRISH REPUBLIC and BFPO. UK PRICES 

 

EUROPE. UK PRICES plus 10P. 

 

ELSEWHERE write for quote 

 

card orders. 

 

* NEW SERIES - ALL COMPONENTS IN STOCK NOW FOR 7r 

 

>♦ FAST DELIVERY. All top quality components as specified by 

 

* Everyday Electronics. Our kit comes complete with FREE 7F 

 

* COMPONENT IDENTIFICATION SHEET. Follow this edu-
cational series and learn about electronics - Start today. 

 

* MAGENTA'S TEACH IN KIT INCLUDES ALL OF THESE TOP 3f 

 

QUALITY ITEMS: resistors, pot, capacitors, semiconductors, 

 

* varicap diode, leds, ferrite rod, sockets, crystal earpiece, termi-
nal blocks, wire and of course 2 breadboards. PLUS A FREE 

 

COPY OF OUR CATALOGUE & PRICE LIST. AVAILABLE NOW 

 

- TEACH IN 84 KIT. £18.98 inc VAT. P+P 50p. Send now for 

 

3f fast delivery. Reprints of previously published parts 50p each. 

 

* Official school/college orders welcome. 

 

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

 

SOLDERING/TOOLS 

 

ANTEX XS SOLDERING IRON 25W 

 

SOLDERING IRON STAND 

 

SPARE BITS. Small standard largea 

 

each For X5 •X25 

 

SOLDER. Handy size 

 

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 I1* of 1001 0 1' 

 

MULTIMETER TYPE 1 11.000 oPO 

 

CROCODILE CLIP TEST LEAD SET 

 

with 20 clips El 15 

 

RESISTOR COLOUR CODE CALCULATOR 23p 

 

CONNECTING WIRE PACK TYPE ED. 11 

 

colours 40p 

 

ILLUMINATED MAGNIFIERS 

 

Small 2"dia IS •magi E7 32 

 

Large 3" ilia 14 - magi E2 52 

 

CORE TRIM TOOL 39p 

 

PRESET TRIM TOOL 60p 

 

FREEZER AEROSOL 11159 

 

CONTACT CLEANER AEROSOL 11145 

 

ELECOLIT CONDUCTIVE PAINT 114 99 

 

PVC TAPE (RGB) 3 reels E39p 

 

SCREWDRIVER SET El 98 

 

POCKET TOOL SET E3 98 

 

DENTISTS INSPECTION MIRROR f2 85 

 

JEWELLERS EYEGLASS fl 50 

 

PLASTIC TWEEZERS 69p 

 

MULTIMETER TYPE 2. (YN360TR) 20K opv. 

 

with transistor tester. E14 919 

 

AC • DC volts. DC current 4 very useful I-, 

 

tan  ranges We've used it and we like n 

 

4 

 

HELPING HANDS JIG E6 65 

 

Heavy base Six ball and 

 

socket joints allow infinite 

 

variation of clips through 

 

360' Has 2;' diameter (25 

 

magnifier attached) used 

 

and recommended by our 

 

staff 

 

PAIR OF PROBES WITH LEADS I.). 77p 

 

0 MAX PUNCHES 

 

3 H E298, 1,2'E3.06, 5/8'E3.17; 3/4 324 

 

Speakers Min 8 ohm 87p; 64 ohm 89p. 80,0"• 

 

90p 

 

Crystal earpiece 

 

Magnetic earpiece 

 

Stethoscope attachment 

 

Mono headphones 

 

Stereo headphones 

 

Telephone pickup coil 

 

Min buzzer IN 75p 12V 72p. 

 

Eura breadboard 

 

S Dec breadboard 

 

Bimboard breadboard 

 

V erobloc breadboard 

 

BOOKS: 

 

Simple L E . Circuits Book 2 

 

How to Make Walkie Talkies 

 

Projects in Opto Electronics 

 

Electronic Projects for Beginners 

 

Electronic Security Devices 

 

50 Circuits Using 7400 Series IC's 

 

Second Book of CMOS IC Projects 

 

Electronic Household Projects 

 

Radio Control for Beginners 

 

Electronic Synthesiser Projects 

 

How to Identity Unmarked IC's 65p 

 

International Diode Equ walents Guide E2.25 

 

Handbook of Integrated Circuits OC's) Equiv 

 

& Substitutes E7 95 

 

Beginners Guide to Building Electronic 

 

Projects 111 95 

 

Second Book of Transistor Equivalents and 

 

Substitutes fl 75 

 

How to Build Your Own Solid State 

 

Oscilloscope 11195 

 

Semiconductor Data Book Newnes 116 95 

 

Basic Electronics Theory and practice E8 98 

 

Burgular Alarm Systems E5 55 

 

Electronics, But and Learn 113 90 

 

Electronic Projects ,n Music E3 90 

 

Electronic Projects in Photography E3 90 

 

t6 29 

 

E2 18 

 

E1 04 

 

117 38 

 

E2 50 

 

69p 

 

35p 

 

E6 48 

 

13p 

 

El 69 

 

111 68 

 

E2 88 

 

E12 80 

 

11178 

 

111 76 

 

112 52 

 

65p 

 

E5 85 

 

10 leads 

 

57p 

 

19p 

 

69p 

 

336 

 

E5 49 

 

68p 

 

E6 20 

 

E3 98 

 

116 98 

 

f5 88 

 

A Practical Introduction to Digital IC's Et 75 

 

How to design and Make Your Own PCB's 

 

117 95 

 

E 131 

 

El 95 

 

El 95 

 

El 95 

 

E 1 95 

 

E7 75 

 

fl 50 

 

f 175 

 

f 1 75 

 

E 7 

 

PCB etching kit 11648 

 

ZX81 edge connector E2 25 

 

Ferrite rod S mch 59p 

 

PP3 cl,ps lop. PP9 clips 11p. 

 

2 Station inti rcomm E10 53 

 

IC Sockets 8 pin lisp, 14 pin 17p; 16 pin 18p 

 

Traditional Style Bell Et 95 

 

Public Address Mic 50K EI 95 

 

Ili Insert Crystal 45p 

 

Cassette Mic E1 29p 

 

Pillow Speaker f1 40 

 

Horn Speaker 51 8 ohm E6 98 

 

Microprocessors for Hobbyists E4 75 

 

Electronic Test Equipment Construction 

 

BP75 El 75 

 

Electronic Projects for Home Security 113 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 El 25 

 

IC555 Protects El 95 

 

Electroni 

 

ic
c Music Projects E1 75 

 

Practal Construction of Pre Amps, Tone 

 

Controls. Filters + Allen El 95 

 

How To Make Welkie Talk,es 117 95 

 

Mobile Disco Handbook El 35 

 

More books in our price list 

 

ADVENTURES WITH 

 

MICROELECTRONICS 

 

Similar to 'Electronics' below. Uses 

 

I.C.s. Includes dice, electronic organ, 

 

doorbell, reaction timer, radio etc 

 

Based on Bimboard 1 bread board. 

 

Adventures with Microelectronics E3.20 

 

Component pack E34.64 less battery. 

 

ADVENTURES WITH ELECTRONICS can 

 

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 - includjng 

 

three radios, siren, metronome, organ, intercom, timer, etc. Helps you learn aboul 

 

electronic components and how circuits work. Component pack includes an S-Dec 

 

breadboard and all the components for the projects. 

 

Adventures with Electronics E2.85. Component pack E20.98 less battery. 

 



MnnLllfnl Massive range of oomponents 

 

for your hobby. ... insist on Maplin quality! 

 

hWLIWS TOP TWENff KITS -
THIS LAST ORDER KIT 

 

MONTH DESCRIPTION OF KIT CODE PRI 

 

1. (1) 075W Mosfet Amp Module LW51F £12. 

 

2. (2) N Modem LW99H £44. 

 

Case also available: YK61S Price £9.95. 

 

3. (3) N Car Burglar Alarm LW78K £6 

 

4. (4) N Partylite LW93B £9 

 

5. (5) N ZX81 10 Port LW76H £9 

 

6. (7) • Syntom Drum Synthesiser LW86T £11 

 

7. (6) • Spectrum Keyboard LK29G £28 

 

Also required: LK30H £6.50; Case: XG350 £4.95 -

Also available complete ready-built: XG36P £44.95. 

 

8. (50) • Spectrum Easyload LK39N £9 

 

9. (9) N  8W Amp Module 

 

10. (11) • Logic Probe 

 

11. (13) • Ultrasonic Intruder Detctor 

 

12. (8) a VIC20,64 RS232 Interface 

 

13. (10) • Harmony Generator 

 

14. (14) N  Spectrum RS232 Interface 

 

15. (12) • Keyboard for ZX81 

 

Case also available: XG 17T £4.95. Complete ready-built: XG22Y £32.50 

 

16. (16) N Noise Gate LK43W £9.95 Best of E&MM 

 

17. (28) • Burglar Alarm LW57M £49.95 2 XA02C 

 

18. (15) • Hexadrum LW85G £19.95 Best of E&MM 

 

19. (17) • Guitar Tuner LW90X £10.75 Best of E&MM 

 

20. (30) • Synwave Sounds Synth LW87U £10.95 Best of E&MM 

 

Over 80 other kits also available. All kits supplied with instructions. 

 

The descriptions above are necessarily short. Please ensure you know 

 

exactly what the kit is and what it comprises before ordering, by checking the 

 

appropriate Project Book mentioned in the list above. 

 

DETAILS IN 

 

CE PROJECT BOOK 

 

95 Best of E&MM 

 

95 5 XA05F 

 

.95 4 XA04E 

 

.45 Best of E&MM 

 

.25 4 XA04E 

 

.95 Best of E&MM 

 

.50 9 XA09K 

 

Total £39.95. 

 

.95 10 XA10L 

 

LW36P £4.45 Catalogue 

 

LK93P £9.95 8 XA08J 

 

LW83E £10.95 4 XA04E 

 

LK11M £9.45 7 XA07H 

 

LW91Y £17.95 Best of E&MM 

 

LK21X £17.95 8 XA08J 

 

LW72P £23.95 3 XA03D 

 

-- MAPLIWS FASCINATING PROJECTS BOOKS 

 

Full details in our Project Books 

 

Price 70p each. 

 

In Book 1 (XA01B) 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 10Hz to 600MHz • 

 

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 
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PROM& 

 

In Book 6 (XA06G) Speech Synth 

 

esiser for ZX81 & VIC20 • Module to 

 

Bridge two of our Mosfet Amps to make 

 

a 350W Amp • ZX81 Sound on your 

 

TV • Scratch Filter • Damp Meter • 

 

Four Simple Projects. 

 

In Book 7 (XA07H) Modem (RS232) 

 

Interface for ZX81 VIC20 Commodore 

 

64 • Digital Enlarger Timer Controller 

 

• DXers Audio Processor • Sweep 

 

Oscillator • CMOS Crystal Calibrator. 

 

In Book 8 (XA08J) Modem (RS232) 

 

Interface for Dragon 32 & Spectrum • 

 

Synchime • 10 Ports for Dragon 32 • 

 

Electronic Lock • Minilab Power 

 

Supply • Logic Probe • Doorbell for 

 

the Deaf 

 

In Book 9 (XA09K) Keyboard with 

 

Electronics for ZX Spectrum • Infra-

Post this coupon now for your copy of the 1984 

 

catalogue Price £1 35 - 30p post and packaging. 

 

If you live outside the U K send £2.20 or 11 

 

International Reply Coupons. I enclose £1.65 

 

Name 

 

Address 

 

L EE/7/84 

 

• 

 

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 XH61R. Price £1. 

 

L11F1 

 

ELECTRONIC-
SUPPLIES LTD 

 

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 Bevois Valley Road. Southampton. Tel: 0703 25831. 

 

All shops closed all day Monday. 

 

All prices include VAT and carriage. Please add 50p handling charge 

 

to orders under £5 total value (except catalogue). 

 

Despatch by return of pu .. 

 



BlwPAK BARGAIALS 

 

MINIATURE TOOLS FOR HOBBYISTS 

 

® Miniature round nose side cutters msula 

 

led handles 44mch length Order No YD43 

 

Miniature long nose pliers 1 nsulated 

 

handles 54inch length Order No Y644 

 

Marrature bend nose pliers 

 

insulated handles 54nch 

 

length Urder No Y045 

 

Miniature end nippers 

 

insulated 

 

handles 41mch length 

 

Order No Y046 

 

Mmature snipe nose pliers with side 

 

cutter and serrated laws - insulated 
handles Smch length Order No. 

 

Y042 

 

ALL AT 

 

FLEXEY DRIVER 

 

A flexible shah screwdriver for those awkward 

 

to get at screws Overall length 81mch Order 

 

No FS I Rat blade 4mm FS 2 Cross point no I 

 

fl.75 each. 

 

SIGNAL INJECTOR 

 

Simple push button operation Oscillates at 700 

 

lk Hz with harmonics to 3OMHz 14V pp/p 

 

output Impedance 1011!! Ideal for iroubtc 

 

shooting with audio equipment One "AA'" 

 

penlight battery supplied 0/No VP96 E2.50 

 

r 

 

GRIP-DRIVER 

 

Bench long screwdriver with spring loaded 

 

grip on end to hold screws in position 

 

while reachmy into those difficult till places 

 

Order No SD 1 Flat blade 4mm SD 2 

 

[1.25 each Cross point n1o.0 E95p each. 

 

13 PIECE TOOL KIT AND CASE 

 

X113-piece tool set housed in 

 

attracirve moulded plastic 

 

r 'case with clear siding cover 

 

1 off 5" snipe nose "radio" 

 

i pliers with side cutters • 1 

 

a off 44" side cutters • 1 off 

 

i
 41," end cutters • 2 off hex. 

 

"Allen" key drivers 2mm and 

 

t
 25mm, 2 off cross point 

 

"Phillips" drivers No. 0 and 

 

No I (with tommy barl • 6 

 

off precision screwdrivers 

 

r
 Sizes from Imm to 3 5m • 

 

ONLY £7.50 ORDER N VP102 

 

PRECISION 

 

JEWELLERS' TOOLS 

 

Rustpruot Tempered Handles and Blades 

 

Chrome Plated Handles Swivel Heads for use 

 

on Precision Work 

 

5T21 SCREWDRIVER SET 

 

6 precision screwdrivers in hinged plasm 

 

case. Sues - 0.8. 14 2. 24 2 9 and 3 8mm fl.75 

 

5T31 NUT DRIVER SET 

 

5 precision nut drivers in hinged plastic case 

 

With turning rod Sizes 3. 35 4 45 and 

 

5mm E1.75 

 

5T41 TOOL SET 

 

5 precision instruments in hinged plastic case 

 

Crosspoint (Phipps) screwdrivers HO and HI 

 

Hex key wrenches Sues 15 2 and 

 

2.5rmm E1.75 

 

5T51 WRENCH SET 

 

5 precision wrenches in hinged plastic case 

 

Sues - 4. 4.5. 5. 5.5 and hmnl E1 75 

 

MULTITESTER 

 

1 000 opv including test leads 8 

 

Battery 

 

AC volts 015 150 500-1 DOO 

 

OC volts - 015-1505001.000 

 

OC currents - 0 Ima-150ma 

 

Resistance 0 25 K ohms 100 K 

 

ohms 

 

Dims 90 • 61 • 30mm 

 

0/No. 1322 OUR PRICE E6.50 ONLY 

 

SPEAKER 

PROTECTOR 

 

Limns voltaye to speaker of 

 

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 IOW 120W Full instructions includ-
ed. Dims. 85 • 74 • 25mm. 

 

O/No. VP 118 £9.95 

 

BRAND NEW LCD 

 

DISPLAY MULTITESTER 

 

Ri 188m 

 

LCD 10 MEGOHM INPUT IMPEDANCE 

 

'31 digit '16 ranges plus hFE test Wilily for 

 

PNP and NPN transistors -Auto zero auto 

 

polarity 'Single-handed, pushbutton operation 

 

"Over range indication 612 5m (d-inch) large 

 

LCD readout 'Diode check -Fast circuit 

 

protection *Test leads. battery and instructions 

 

included 

 

Max indication 19% or -1999 

 

Polarity indication Negative only 

 

Posnlve readings appear 

 

without . sign 

 

Input Impedance 10 Megohms 

 

Zero adjust Automatic 

 

Sampling time 250 milliseconds 

 

Temperature range -5"C to 50'C 

 

Power Supply I x PP3 or equivalent W 

 

battery 

 

Consumption 20mW 

 

Sue 155x88x3lmm 

 

RANGES 

 

OC Voltage O-2ODmV 

 

0-220-200-IODOV Acc 08% 

 

AC Voltage 0200-IOgOV 

 

Acc 12%  DC Current 0200uA 

 

0-220200mA.01GA Acc 12% a 

 

Resistance 02-20-200K ohms a 

 

02 Megohms Acc 1% 

 

BI PAK VERY LOWEST PRICE 

 

£45.00 each 

 

Leather Case for 188m f2.50 EACH 

 

1 

 

ANTENNA SWffCH 2 and 3 WAY 

 

"7 Co-axial switch for one transceiver 

 

to two antennae or one antenna to 

 

two transceivers. Dims. 86 - 55 

 

O/No VP 113 £4.550 

 

OSNo VP 1
1ut 
14 

3 way 
£4.75 

 

w 

 

HIGH PASS FILTER/SUPRESSOR 

 

CB/TV High pass filter . Reduces 

 

unwanted signals picked up by 

 

antenna Dims. 45 . 25 • I7mm 

 

O/No VP 115 45p 

 

LOGIC PROBE 

 

Automatic levelling White LED indication 

 

Minimum width of measuring pulse 30 

 

mdlisecs.Maximum input frequency 10M Hz 

 

Input impedance. 100kf1 

 

Power consumption. 4OmA maximum 

 

Power supply. 4.5 - 18 V d c 

 

ORDER No.VP97 (10.54 

 

Heavy duty test prods with built-in indicators 

 

for testing polarity indicates whether ac or 

 

d.c. 3.5V to /OOV. 0/N i. VP98 y' . 

 

TESTER 

 

Universal tester with ceramic buzzer Tests 

 

diodes, transistors, resistors capacitors and 

 

continuity One "AA" penlight battery included. 

 

Test current Max 2„A 

 

Test voltage. 12V 

 

Response range IDOMII 

 

Max voltage. SOOV 

 

Internal resistance 390kl1 E5.00 

 

Length. 135mm 0/No. VP99 

 

T 

 

CIRCUIT 

 

•. CTESTER 

 

D C continuity tester for circuit checking on all 

 

low voltage equipment and components Diode 

 

cfleckmg also posside. Takes two AA batteries 

 

90cm lead has rr0, '1 clip Body length 

 

145mm 0/No VPIW 75p 

 

" I 1 SIREN 12V DC 

 

Red plastic case with adjustable fixing 

 

bracket Emits high-pitched wailing note of 

 

varying pitch - 100 cycles per minute Dims 

 

90mm (dia ) 60mm (depth) Power 12v DC 

 

0/P 90cl lm type 

 

Our Price: £5.50 0/No. VP79 

 

TAPE RECORDER SWITCH 

 

Unn to control motor of tape recorder 

 

1 8m cord and 2.5mm plug attached. 

 

On/Off switch. Dims . 55 • 20 • 20M 

 

O/No VP 127 E1.00 

 

POWER SUPPLY OUR PRICE E4.25 

 

Power supply fits directly into 13 amp sod.el 

 

Fused for safety. Polarity reversing socket. 

 

Voltage switch Lead with multi plug 

 

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

 

7 5 9 & 12V DC Rating 3DO ma VP1D9 

 

T MET C - EWDRIVER KIT 

 

Comprises 2 standard screwdriver blades 5 8 

 

7 m sue 2 cross point sue 4 8 6 1 Ratchet 

 

handle 5m-1 Kit [1.45 each. 0/No 32198 

 

  3.� LOW PASS FILTER 

 

Designed to reduce harmonics on 

 

the VHS and TV band Cutoff 

 

frequency 3OMHz. V.S.W.R.. Less 

 

than 12 to I Insertion loss ; 

 

01dB @ 27MHz Impedance: 

 

50 ohms. Dims : 80 • 55 • 40mm 

 

0/No. VP116 E2.75 

 

OC-DC POWER SUPPLY 

 

DC to OC adaptor Plugs into car cigar lighter aperture 

 

Output 3. 4.5. 6. 75. 9. 12V @ SOOmA. Has universal output 

 

spider plug. also 9V battery snap and polarity reversing 

 

facility. 0/No. VP 119 E2.45 

 

LOW-PASS RLTER 

 

LP-30 

 

AEG 

 

BImPAK 

 

ANTENNA COUPLER 

 

Transceiver/car radio 

 

antenna coupler. With coaxal 

 

cables. One coaxal 

 

terminates in antenna plug 

 

and the other in PL259 

 

plug Dims . 67 . 46 • Mitin 

 

0/No VP 117 E2.00 

 

Sead your orders to Dept EEI BI-PAK PO BOX 6 WARE. HERTS 

 

SHOP AT 3 BALOOCK ST. WARE, HERTS 

 

TERMS CASH WITH ORDER, SAME DAY DESPATCH. ACCESS. 

 

BARCLAYCARD ALSO ACCEPTED TEL (09201 3182, GIRO 398 7006 

 

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

 

ELECT & PIEZO BUa . 

 

0/No VP 107 

 

95p 

 

� 1 

 

�.1 

 

0/No VP too 

 

El 15 

 

-w 
PIEZO 

 

Mmature round pieto elech,. 

 

butter White plastic I. . 

 

consumption 

 

Frequency 4kHt appror 

 

Output 7088 IAj @ 1 lyp 

 

Power 12Vdr 4mA 

 

Dims 21 Ida I • n Smm 

 

hiung Centres 26 5m 

 

PIEZo 

 

Rem butter White plastic 90-

Out 

 

Dims 32 Ida l I/rryn 

 

Firing centres 3anm 

 

ELECTRONIC 

 

M�niaiure r" 

 

Solid state 

 

ads F 

 

appro. 

 

Dins 11 I6 ISmm 

 

Out Wt 82081AI @ m typ 

 

Fang centres 26mm 

 

3V 25mA 0/No VP 82 6Y 25mA VP E 

 

9V TIM O 'W VP 84 17V 2W vl.
 -. 

 

80p each 

 

SUB-BOX 

 

A neat swivelling disc provides 

 

close toletance subsmution re-
sistors of 36 preferred values 

 

from 5ohms to 1Kohm Simply 

 

fix clips into circuit and swivel 

 

until Optimum result is 

 

achieved 

 

O/No. VP 112 E1 75  

 

MINIATURE VICE 

 

Miniature plastic and• 

 

i vice with strong s 

 

for portabudy Sec.; 

 

;9 
„yy� secure or releas, 

 

4 � - �1 Plastic is- with ruLlH 

 

20mm wide, open c 

 

40mm 0ms 85 t 

 

60mm appror 

 

FANTASTIC VALUE 

 

O/No VP 95 ONLY El 60 

 

o 

 

LEARN A LINGO' 

 

PILLOW SPEAKER 

 

Sbm under pillow unit. Bohm, 

 

2- speaker I Sm lead with 

 

35mm mono lack plug Black 

 

Dims 65 Idea l • 17mm 

 

O'No VP 88 Ell 25 

 

METRIC & 

 

BRITISH 

 

MEASURES 

 

1

; 
00 

 

E 1 50 

 

E2 00 

 

BATTERY TESTER 

 

by means 

 

On- supF . 

 

i uli instrucimns provided Dims 185 lU3 JOmm 

 

n!Na VP 101 E7 tq lappos i 

 

FM MONITOR 

 

All 

 

E4 20 

 

FM 

 

DUMMY LOAD 

 

tilting IPL2591 

 

O'No VP 171 ES 20 

 

O/Nu VP 87 

 

PICK-UP COIL 

 

i, ,1,, hl,,, hmip ihmn 

 

ida 1 sucker, El 00 

 

Use your credit card king us on Ware 3182 

 

NOW and get your order cyan faster Gold 

 

normally rein 2nd Clan Mad 

 

Rememher you ritual add VAT at 19% to Vow 

 

Total order 

 

Postage add 75p per Total order 

 


