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Prices for TTL Components 

 

are changing all the time 

 

Please phone for ctirrent prices 
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Part Two: Low cost hobby robot 
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TV AERIAL PRE-AMP by Mark Stuart 

 

Improve the performance of your TV reception 
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Part Two: Construction and Testing 

 

DOORCHIME by R. A. Penfold 

 

Solid-state unit giving the effect of traditional chimes 
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FOR YOUR ENTERTAINMENT by Barry Fox 

 

Electronic Scribe: Track Record; Mind Bender 

 

BOOK REVIEWS 

 

A selection of recent releases 

 

PLEASE TAKE NOTE 

 

Teach In'84—Pt12: Capacitance Comparator; 
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I av,er nd better. 

 

Cirkit stock all the 

 

components, accessories and 

 

tools and the kits you're looking 

 

for. Designed and selected to offer 

 

the best possible standards at the 

 

best possible price. 

 

Cirkit Kits 

 

CIRKIT ELECTRONICS TOOL KIT 

 

Contains: 15W Soldering Iron 2 spare bits, heat 

 

shunt, solder, pliers, cutter, 

 

screwdriver 40-00007 15.56 

 

AUDIO FUNCTION GENERATOR 

 

Versatile waveform generator with sine, 

 

triangular and square wave outputs. 

 

On board mains PSU 41-01302 27.00 

 

STEREO 40W AMPLIFIER 

 

Single board 40W per channel stereo 

 

amplifier 41-01301 38.00 

 

STEREO VU METER 

 

5 LED per channel stereo VU meter for 

 

use with stereo amplifiers 41-01401 11.50 

 

5W AUDIO AMP 

 

A very compact audio output stage for use 

 

in a wide range of equipment 41-01406 4.60 

 

UNIVERSAL-AMP 

 

A universal audio pre-amp with a 

 

gain of 10 41-01604 6.45 

 

MONO REVERBERATION UNIT 

 

Single channel, spring line reverb unit 

 

to add echo effects to tape 

 

recording etc. 41-01602 10.00 

 

TONE GENERATOR AND DETECTOR 

 

Very low distortion tone generator 

 

and signal detector for circuit fault 

 

finding 41-01603 10.46 

 

10MHz DFM 

 

8 Digit LED digital frequency meter 

 

and period measurement 41-01500 54.10 

 

SOMHz PRESCALER 

 

Extend the range of the I OMHz DFM to 

 

SOMHz 41-01501 8.55 

 

I -SMHz PRE AMP 

 

Low frequency pre-amp and waveform 

 

shaper for the IOMHz DFM 41-01502 5.13 

 

70cm PRE AMP 

 

Low noise, miniature pre-amp for the 

 

70cm amateur band 41-01506 4.78 

 

70cm CONVERTER 

 

70cm to 144MHz low noise converter featuring 

 

pre-aligned helical filter, schottky diode mixer 

 

and low noise transistors 41-01405 21.50 

 

1-30V 1 mA-2A PSU 

 

Adjustable 1-30V Power supply with pre-setable 

 

current limit from 1mA-2A 41-01600 37.46 

 

5-12V I A PSU 

 

Adjustable PSU from 5-12V with current 

 

protection, 1 amp max output 41-01504 6.45 

 

1-30V I .SA PSU 

 

1-30 volt adjustable PSU with protected 

 

output up to 1.5 Amps 41-01402 10.45 

 

3 DIGIT LED DVM 

 

DVM to read up to 99.9 volts or configured as an 

 

ammeter to read up to 9.99 amps 41-01403 17.00 

 

INFRA RED LINK 

 

Single channel IR Link with relay 

 

output 41-01300 9.60 

 

TEMPERATURESENSOR 

 

Thermistor based temperature sensor 

 

with relay output 41-01303 6.20 

 

LOCOMOTIVE SOUND GENERATOR 

 

Realistic steam sound and whistle for 

 

model railways 41-01304 9.20 

 

LAMP DIMMER 

 

Control lamps and drill speed 41.01305 5.70 

 

WATER LEVEL ALARM 

 

Alarm to indicate high water level or 

 

flooding 41-01601 2.70 

 

3 NOTE CHIME 

 

Doorbell chime with adjustable 

 

tones 41-01503 7.00 

 

2M PRE AMP 

 

Miniature low-noise MOSFET pre-amp 

 

for the 2m amateur band 41-01307 3.91 

 

2M CONVERTER 

 

Low noise 144MHz-28MHz amateur 

 

band converter 41-01306 1735 

 

2M POWER AMP 

 

20W - I OdB gain - power amplifier for the 2m 

 

band. Automatic TX switch over, RX 

 

pre-amp, robust construction 41-01404 32.87 

 

CRYSTAL CALIBRATOR 

 

Crystal reference calibrator for alignment 

 

of receivers, outputs at 4.2, 1 MHZ, 

 

100, 50 AND l OKHz 41-00801 432 

 

CB NOISE SQUELCH 

 

Improves the mute performance of the 

 

majority of CB rigs 41-01605 5.40 

 

CENTRONICS INTERFACE 

 

Connect your personal computer to 

 

the outside world via the Centronics 

 

printer output 41-01406 22.50 

 

70cm PA 

 

IOW Power amp to boost the output of 

 

handheld and portable 70cm 

 

transceivers 

 

6 r 

 

41-01505 33.82 

 

Selected Lines 

 

BBC to Centronics 

 

Connect Cable 

 

Dragon to Centronics 

 

Connect Cable 

 

C12 Computer Cassette 

 

Interface 84 multiplexed 

 

Ram Card 

 

Z80A industrial controller 

 

EPROM Eraser 84T 

 

6502 Micro Controller 

 

6802 Micro Controller 

 

PB2720 80dB Piezo Buzzer 

 

IOMISA 10.7 Center Freq. 

 

l OM08AA 10.695 Center Freq 

 

FC177 LCD(Freq.) 

 

CM 161 LCDClock 

 

8x03" IC socket 

 

14 x 03" IC socket 

 

1603" IC socket 

 

6V KUIT-A Relay 

 

9V KUIT-A Relay 

 

12V KUIT-A Relay 

 

CX120P COAX Relay 

 

CX520D 

 

CX540D 

 

0.3-10019 725 

 

03-10017 725 

 

21-00012 055 

 

40-84000 

 

40-82000 

 

40-82001 

 

40-65020 

 

40-68020 

 

43-27201 

 

20.10152 

 

20-11152 

 

39-17700 

 

40-80161 

 

28-00800 

 

28-14000 

 

28-16000 

 

46-80000 

 

46-80001 

 

46-80002 

 

46-90120 

 

COAX Relay (N-type) 46-90520 

 

COAXRelay(BNC) 46-9054(1 

 

59.95 

 

54.95 

 

59.95 

 

54.95 

 

54.95 

 

055 

 

2.10 

 

3.49 

 

20.00 

 

825 

 

0.12 

 

0.13 

 

0.13 

 

0.48 

 

0.48 

 

0.48 

 

11% 

 

26.98 

 

26.98 

 

HT-320 

 

Multimeter(20kil-V) 56-8.3201 14.00 

 

Please add 15% VAT to all advertised prices and 

 

60p post and packing. Minimum order value S5 

 

please. We reserve the right to vary prices in 

 

accordance with market fluctuation. 

 

Just send for our catalogue or visit one of our 

 

three outlets at 

 

200 North Semce Road, Brentwood, Fasex. CM)4 4SG; 

 

53 Burrhelds Road. Portsmouth. Hampshire. PO3 SER. 

 

Park lane. Broxboume. Hertfordshire, FN 10 7NQ. 

 

Items in stock dcs arched within 48 hours  

 

F

-

T.: Cirkit Holdings PI.C, Park Lane, 

 

Broi bourne, Hertfordshire. EN10 7NQ. 

 

I enclose 85p. Please send me your latest 

 

catalogue and 3 x & 1 discount vouchers! 

 

If you have any enquiries please telephone us 

 

on Hoddesdon(0992)444111. 

 

Name   

 

Address  

 

Telephone   

 

Area of Special Interest 
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Heathkit - IFS A PlEdISURE TO BUILD 

 

Bring the enjoyment back into your hobby 

 

with a kit from Heathkit. The beautifully 

 

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

 

a relaxing, absorbing pleasure! Every kit 

 

includes a constructors' guide covering 

 

soldering and component identification 

 

which makes construction straightforward 

 

even for a beginner. 

 

The Heathkit range contains many kits 

 

ideal for beginners as well as 

 

amateur radio kits, computer-
ised weather stations, a 

 

highly sophisticated 

 

robot, a 16-bit computer 

 

kit and a range of home 

 

(or classroom) learning 

 

courses that have 

 

easy-to-under-
stand texts and 

 

illustrations, in sect-
ions so that you can 

 

progress at your own 

 

pace, whilst the hands-
on experiments ensure 

 

long-term retention of 

 

the material covered. 

 

"exxxxxx

 

 

ELECTROVALUE 

 

POLYESTER LAYER (Sis-
mansl 8.32509 5mm PCM 

 

10% tolerance 63V In 13 

 

values from 0.0047 to 047µF 

 

B.32510 75mm PCM 10% 

 

tolerance 100V mm. In 7 val-
ues from 00047 to 047µF 

 

8.32512 15mm PCM 10% 

 

tolerance 100V 1µF 22 F 

 

8.32560 7 5mm PCM 26 

 

types 10% tolerance 400V 

 

0 001 10 0 0068µF 

 

T/ tolerance from 00082 to 

 

0 68µF in 400. 250 & 100V 

 

for 

 

CAPACITORS 

 

of all preferred types 

 

CERAMIC PLATE 

 

Above 1000PF in E6 values 

 

to 4700pF 

 

C.333 100Vdc I B4700PF - 10 

 

types 

 

8.37448 63Vdc 2 5m PCM 

 

001-0.68pF - 5 types 

 

8.37449 63Vdc Strum PCM 

 

0.017, 0.68, 0.1µµF 

 

CERAMIC 01SC 

 

1nF-10nF, 300Vac 

 

ELECTROLYTIC 

 

Axial in 48 values from 1 to 

 

10000µF, 10 to 63Vdc 

 

Canned in 9 values from 

 

2000 to 220000µF voltages to 

 

350 

 

Reversible from 2 to 100µF 

 

LOW Lask, Almnm 01-100µF, 

 

17 values, 6.501ildc 

 

Radial 15 values 1 1000µF.16-
63Vdc 

 

TANTALUM BEADS 

 

in 16 values from 01.100µF. 

 

6,3-35Vdc 

 

POLYSTYRENE (Siemens) 

 

39 values 5pF to 18nF. 

 

160Vdc 

 

The above ranges should 

 

meet the majority of current 

 

requirements. Menton EE 

 

when sending for our latest 

 

illustrated AZ list showing 

 

very many more types 

 

RITAINS No. 1 QUALITY COMPONENT SUPPLIER 

 

SEND FOR LATEST 44 PAGE A-Z LIST FREE 

 

ATTRACTIVE DISCOUNTS FREE POSTAGE GOOD SERVICE & DELIVERY 

 

ELECTROTALUE LTD 

 

28 St. Jude's Rd, Engle-
field Green, Egham, 

 

Surrey TW20 OHB 

 

(0784) 33603. Telex 264475. (CALLERS ONLY) 680 Burnage Lane M/c 1061-

432 4945) EV Computing Shop, 700 Burnage Lane, Manchester M19 1NA 

 

1061431 4866) 

 

716 

 

Bp 
lliiCtiss CAFD 

 

phoned Orders 

 

Welcome 

 

You'll find Heathkits available for Amateur Radio 

 

Gear • Car Test Equipment • Kits For The Home 

 

• Self-Instruction Courses • Computer Kits • Test 

 

Instrument Kits • Kits For Weather Measurements. 

 

All the most popular kits and educational products 

 

are fully detailed in the 1984 Maplin catalogue (see 

 

outside back cover of this magazine for details) or 

 

for the full list of Heathkit products send 50p for 

 

the Heathkit International Catalogue 

 

complete with a UK price list of all 

 

items. 

 

All Heathkit products available in 

 

the UK from: 

 

Maplin Electronic 

 

Supplies Ltd. 

 

P.O. Box 3, Rayleigh, 

 

Essex, SS6 8LR. 

 

Tel: (0702) 552911. 

 

(For shop addresses see back cover) 

 

Sure! More than 10 tasks 

 

simultaneously and, in some 

 

cases, up to 300 times faster! 

 

That's what replacing the basic 

 

ROM with the new FORTH does 

 

for the ZX81 —and more! 

 

The brains behind the 

 

breakthrough belong to David 

 

Husband, and he's building 

 

Skywave Software on the strength 

 

of it. Already orders are flooding 

 

in and it's easy to see why. 

 

The ZX81-FORTH ROM gives 

 

you a totally new system. In 

 

addition to multi-tasking and split 

 

screen window capability, you 

 

can also edit a program while 

 

three or four others are executing, 

 

schedule tasks to run from 50 

 

times a second to once a year, and 

 

with a further modification switch 

 

between FORTH and BASIC 

 

whenever you like 

 

Return of post subject to availability. 

 

The ZX81-FORTH ROM gives 

 

you a normal keyboard with a 64 

 

character buffer and repeat, it 

 

supports the 16k, 32k, 64k RAM 

 

packs, It is fig-FORTH compatible 

 

and it supports the ZX printer. 

 

The price, too, is almost 

 

unbelievable. As a "fit it yourself 

 

Eprom", complete with manual, 

 

it'sjust f25+VAT. 

 

Add f2 p&p UK (f 5 Europe, f 10 

 

outside Europe) and send your 

 

order to the address belo,.,, 

 

SOFTWARE 

 

David Husband 

 

73 Curzon Road, Bournemouth, 

 

BH 1 4PW, ENGLAND 

 

Tel: (0202) 302385. 

 

International +44 202 302385 
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MIN. D CONNECTORS 

 

15 way 25 way 37 way 

 

., 55u 6 6 p Stop 150. 

 

R.9n, angle 90. 135p 20170 350. 

 

Sockets solderlig80p 10W 135p 2600 

 

Right angle 120. 180P 290D 420Do 

 

Coven LOOP Sop 1000 110p 

 

CONNECTORS 

 

DIN Plug Ski Jack Plug Skt 

 

2pm 9p 90 2.5min lop ;OP 

 

3 P'n '
go 

10P 3.5mm 9. 9P 

 

5 pin 13P Ito S,imul 16P 20p 

 

Pnono lop 12P Slereo 24p 25p 

 

lmm 12P 130 4mm 1Bo 17p 

 

UHF ICE) Connocton. 

 

PL259 Plug 40%, Reducer 14p. 

 

50239 ou.ra thaes tkt 38p. 

 

502395 round the
n

 ses skt 40p. 

 

IEC 3 on 250V/6A. 

 

Plug cheeses mounting 38P 

 

Sock 

 

k : 
hes n.npinp 60. 

 

Socµ w�tn 2m lead 120p 

 

SWITCHES 

 

SCH 

 

►C106D 

 

4OOV 8A 

 

400V 12A 

 

35 

 

70 

 

95 

 

SOLDERING IRONS 

 

Ante. CS 17w on 430 

 

2 3 and 4 7mm bits to suit 85 

 

Ant.. XS 25W sofde ng,r n 530 

 

3.3 and 4.7mm b- n to suit 85 

 

Solder Dump cargo; tlering topi 480 

 

Span nozzle for above 70 

 

10 mane 22 two older 100 

 

0.5kg 221.9 older 750 

 

Su omit toggle 

 

SPST 55p. SPDT 60P. DPDT ESP. 

 

Miniature toggle. 

 

SPOT Bop. SPOT can,r,r off 9Op. 

 

DPDT Stop. DPDT can oft bootie 

 

Snndertl topple 

 

SP$T 35p. DPDUBp 

 

M nytu ra DPDT slide 1422 

 

Push to make 1Sp-
Push to beak 22P. 

 

Rotary type .dlunatoo %top. 

 

1P12W,sw� 
2PBW. 3P4W all 55P each. 

 

DI L tcnet. 

 

4SPST BOP 6 SPST Bop. B SPST 100. 

 

Mm. DPDT slid tap. Push make 15. 

 

SOCKETS 

 

8 pin 

 

14 Prn 

 

i6 pea 

 

18 pin 

 

20 on 

 

22 pin 

 

24 on 

 

28 on 

 

40 on 

 

Low Wu. 

 

p 40. rap 

 

7p 28P 

 

8{ 45P 

 

10p 55p 

 

12P 6 O 

 

13p 68P 

 

ISo 75P 

 

171, 82P 

 

ISP 95P 

 

25, 135p 

 

N.lus,lun.1 ZIF sockets 

 

24 pin 430p 28 vin 480. 

 

40 pin 595p 

 

LINI Ali 

 

555CMOS 

 

556CMOS 

 

709 

 

41 

 

148 35 

 

AY31270 720 

 

A y78910 390 

 

Av38912 430 

 

CA3046 65 

 

CA3080E 65 

 

CA3089 200 

 

CA309OA0 375 

 

CA3130E 85 

 

CA3140E 38 

 

CA 3160 95 

 

CA3136 100 

 

CA3189 260 

 

CA3240E 100 

 

1 CL7106 880 

 

80 

 

150 

 

35 

 

16 

 

TRANSFORMERS 

 

3VA PCB Mounting 

 

2.6 V®0.25A;2x9V4s0. 15A 

 

2.12 V®0.12A;2.15 V4F0.1 A 18Op 

 

6VA PCB Mounting 

 

2.6V®0.5A;2x9V®0.4A 

 

2.12VB0.3A:2.15Vl0.26A I70P 

 

Standard. Ch.uis Mounting 

 

6VA 2x6V®O.5A. 2x9V90.4A 

 

2, 12V4i0.3A:2.15 V4➢0.25A 240. 

 

12VA. 2.6V*lA,2x9V@0.6A 

 

2.15V4k0.4A:2.2OV4P0.3A 350. 

 

VERO 

 

Verotbloc 395 

 

Veroboord Size 0.1 in matrix 

 

2.5 x 3.75 

 

3.75 x 5 

 

3.75. 17 

 

4.75. 17 

 

VO Word 

 

Varied— per 100 

 

Single sided 

 

Double sided 

 

Soot face tartar 

 

Pin in neon tool 

 

W u 229 pan 

 

Spare wool 750 Comb, 

 

95 

 

120 

 

350 

 

455 

 

190 

 

55 

 

65 

 

45 

 

185 

 

375 

 

6 

 

MICRO 

 

2716 310 

 

2532 380 

 

2732 one time 

 

Programmable 

 

360 

 

2732 470 

 

2764250 595 

 

2764 BBC 595 

 

27118 250 1 225 

 

6116P3 520 

 

62 P15 2980 

 

4116P4 70 

 

41 480 

 

15
80

415 1850 

 

ZBOA CPU 290 

 

ZBOA P10 320 

 

ZBOA CTC 310 

 

ZBOA S10 880 

 

Z80A DMA 880 

 

COMPONENT KITS 

 

6800 

 

6802 

 

6809 

 

6810 

 

6821 

 

6840 

 

6850 

 

6852 

 

6875 

 

6880 

 

6502 

 

200 

 

280 

 

600 

 

140 

 

140 

 

360 

 

165 

 

240 

 

500 

 

100 

 

370 

 

6522 

 

6532 

 

6551 

 

8085A 

 

8156 

 

8251 

 

8253 

 

8255 

 

8259 

 

MC14B8 

 

MC 1489 

 

330 

 

520 

 

540 

 

320 

 

380 

 

350 

 

370 

 

320 

 

400 

 

70 

 

70 

 

MAIL ORDERS: 

 

Unit 3, Hill Farm Industrial Estate, 

 

Boxted, Colchester, Essex C04 5RD. 

 

Tel. Orders: Colchester (0206) 36412. 

 

Telex: 987756. 

 

CAHLES 

 

20 metre peck single core connKi 

 

Ong cable ten different colours. 75p 

 

Speaker cane tOp/m 

 

Standard scroonee 16p/m 

 

Twin scrNned 24PIm 

 

2.5A 3 con main, 13PIm 

 

10 way rainbow notion 26P%H 

 

20 way rainbow ribbon 47p/ti 
t

 

 

10 way gory nbbon 14Prt 

 

20 way grey ribbon 28o/It 

 

REGULATORS 

 

781_05 

 

78L;2 

 

78L15 

 

7805 

 

7812 

 

7815 

 

LM317K 

 

L M317T 

 

LM323K 

 

30 79LU5 

 

30 79L12 

 

30 79L 15 

 

40 7905 

 

40 7912 

 

45 
LM7

 

 

270 LM723 

 

90 78HO5 

 

420 

 

HARDWARE 

 

PP3 bettors cIl Ps 

 

Rao or black crocodile clips 

 

BIKk pOln ter control knob 

 

Pr Ultrasonic innsducar' 

 

►6V Electronic buzzer 

 

►12V Electronic bu tier 

 

►PO2720 Plazo transducer. 

 

0, 64mm 64 ohm speaker 

 

is 64mm 8 ohm speaker , 

 

20mm panel funhold, 

 

Redo black Probeclip 

 

4mm terminal% 

 

12 wev 'chocolote' dock 

 

uhrrmm. 8 or 12v nl. SPOT 

 

d,no, but DPDT 

 

EURO CONNECTORS 

 

6 

 

6 

 

15 

 

390 

 

70 

 

75 

 

70 

 

70 

 

25 

 

35 

 

33 

 

1JU 

 

95 

 

Gold "-had R,. angle ..a wrK 

 

contacts plug ­Ike, 

 

64 way A.B 195 230 

 

550 64 wav A.0 220 270 

 

96 w.v A-B.0 320 330 

 

45 

 

45 

 

45 

 

45 

 

<
5

 

 

4 

 

DIODES 

 

BY127 12 

 

OM7 10 

 

DA90 8 

 

CIA 9i 7 

 

OA200 8 

 

OA202 8 

 

1 14914 4 

 

1.1 N4148 3 

 

►1141001 3 

 

1N4002 

 

1 N4006 

 

1 144007 

 

1 N5401 12 

 

1145404 16 

 

1 N5406 7 

 

400mW eat 6 

 

7 

 

1 3W wen 13 

 

An ideal opportunity for the Wo nner or in* experienced constructor 

 

to obtain a wide range of components at greatly reduced price. '4W 5% 

 

Reuµor kit. Contains 10 of each value from 4.7 ohms to 1 M (total 

 

of 660 resistonl 530 

 

Ceramic Cap. kit. 5 of each value 22P to O.OIu 1135 caps) . 370 

 

Polyester Cap. kit. 5 of each value from 0.01 to IuF (66 caps) 575 

 

Protest kn. Contains 5 of each vµuo from 100 ohm, to 1 M Ilotal 

 

55 Pawn 415 

 

Nut and Bolt kit Itotal 300 teams): 180p 

 

2566A '."bolt, 506BA washes 50 GSA nun 

 

258BA 'b"bolts 254BA '4"bOlu 10 68A wnnan 

 

50 6:A'/." BA nut, 2568A X" bola 

 

OPTO 

 

3mm rad 8 5mm red 8 

 

3mm great 11 beam green 11 

 

3mm r.11ow 11 5mm yellow 11 

 

Clips to ton 3P each. 

 

RKungulµ TI L32 40 

 

red 12 TILI11 60 

 

pines 17 TIL78 40 

 

yellow 17 ORP12 85 

 

I LD 74 95 IL074 185 

 

TI 

 

L38 35 TIL100 75 

 

2NS777 45 Tricolor Led 35 

 

Seven 1.9ment distillery, 

 

c.lhod.. Corn anode. 

 

DL70403' 95 OL7070.3 95 

 

FND5000.5100 FND50705"100 

 

10 bar DIL LED d,,pl.,, rad 180 

 

5mm super br-g,t LED 250mcd 

 

ad 30 

 

TRIACS 

 

400V 4A 

 

400V 8A 

 

400V 16A 

 

5p BR 100 

 

6 

 

9 

 

NEW 1985 CATALOGUE 

 

Our taw Way dluatia 

 

tad 50 peso do ad 

 

in torm 
 µ 

 

.,.on on over 

 

3000 Product lines at 

 

the mot .0mpetlUW 

 

prices In the market. 

 

Tha cateloWt corn 

 

i
tat, 70p .n c'udin, pot 

 

ege m nee with .,do,, 

 

over C20 .n value Sena 

 

for your copy I

* 
fly

, 

 

#iF 7K if ,W 9F# #,y 

 

ZX81 2. 23 wav edge connec m 

 

wrap for ZXBI 150 

 

SPECTRUM 2 . 2B wo, edge 

 

c.nnecto. w.,. wrap. . 200 

 

AMPHENOLPLUGS 

 

24 w.v IEEE IDC. 

 

36 way Cannon. IDC 

 

450 

 

490 

 

Grey Ribbon cable Price Per loot 

 

10 y t 4 34 we 58 wa  

 

16 way 25 40- 68 

 

20 w.r 28 50 wav 90 

 

26 wry 38 60 wav 100 

 

� 

 

4ISA 

 

ACCESS AND 

 

BARCLAYCARD 

 

WELCOME 

 

CAPACIIOHS 

 

Polyester, radial lead. 25Ov. C280 

 

type 0,01, 0.015. 0.022, 0.03. 

 

6p; 0.041, 0.068, 0.1 .7p. 0.15. 

 

0.22 910 33. 0,47 13p, 0.68 

 

20p: to . 23P. 

 

ElKtroly tic, radial or "t. I. 
0.47/63V, 1163 V, 2.2/63 V, 4.7/63 V 

 

;0/25V 7P:22125V, n/25V 8p: 

 

100/25V BP: 220/25V 14p. 

 

470125V -22p: 1000125V -30p; 

 

2200/25V 50P. 

 

Tag and power supply µactrolytics 

 

2200/40V�I10P:1700/40V 160P 

 

2200/153V 140P, 4700163V -230P 

 

Polyater, miniature Siemens PCB: 

 

In

 

 

.23 
 2,3n3,4n7,6n8, I On. 1522, 7p: 

 

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

 

15022, IIP,22On.I3p.33Or.2OP . 

 

17022 26P.690n,29p. 1u33P. 

 

Tantalum bead: 

 

0.1, 0.22, 0.33, 0.47, 1.0 • 35V -
12D. 2.2, 4.7, 10 • 25V - 201 

 

15/16V 301 22/16V - 27P; 33 

 

18V G45P:471'6V. 27p; 47/16V - 

 

7
5

1V Elt6V 400; 100/10V 90P. 

 

Cer. del 22P-0.01u 50 V, 3p otach. 

 

Moll d minutura cer.mlc 
P' 

 

at.: 

 

1.SpF to 1001 6p each. 

 

Polvstyrane, 5%tol lop-t000P, 6p. 

 

1500-4700, 80, 6900 0.012 u, 1 op. 

 

Trimmers. Mull.rd808seriet 210 

 

PF, 22P; 2 22pF, 300, 5.5.65p F, 35P 

 

HHIUL;f 2A 200V 40 

 

REC1, If Its 2A
 400V 45 

 

IA 50V 

 

I A IOOV 

 

A 100 V 80 

 

6A 400V 95 

 

20 VMI8 DIL 0.9A 

 

35 200V 50 

 

IDC CONNECTORS 

 

PCB PCB Socket Edge 

 

Plug Plup
e

 Con, . 

 

St R1 rig 

 

10 way 70 70 70 -
16 wary 75 80 80 

 

20.., 90 90 95 130 

 

26 way 105 110 115 155 

 

34 way 115 130 130 180 

 

40 wav 140 140 145 210 

 

50 we, 165 165 170 240 

 

80 way 195 195 200 - 

 

C7611 98 

 

CL7621 190 

 

CL7622 200 

 

CL8038 295 

 

CL8211A 220 

 

CM7224 785 

 

CM7555 80 

 

CM 7556 150 

 

L F347 150 

 

LF351 40 

 

L F353 75 

 

LF356 90 

 

LM IOC 325 

 

LM301A 30 

 

LM311 45 

 

LM318 135 

 

LM324 45 

 

LM3342 85 

 

LM3352 125 

 

LM339 40 

 

LM348 60 

 

TRANSISTORS 

 

AC125 35 

 

AC126 30 

 

AC127 30 

 

AC 128 30 

 

AC176 15 

 

AC; 87 25 

 

AC188 25 

 

AD112 120 

 

AD tot 41 

 

A0162 42 

 

AF124 60 

 

AF126 50 

 

AF179 40 

 

AF186 70 

 

AF239 55 

 

BC107 10 

 

BC1078 12 

 

BC108 10 

 

BC1088 12 

 

BC108C 12 

 

BC109 70 

 

BC109C 12 

 

BC114 22 

 

BC115 22 

 

BC117 22 

 

BC119 35 

 

BC137 00 

 

BC139 38 

 

BC140 29 

 

BC141 30 

 

BC112 28 

 

BC143 30 

 

BC 147 0 

 

BC148 
1

 10 

 

BC149 10 

 

BC157 11 

 

LM368 SO 

 

LM377 210 

 

LM380 80 

 

LM381 150 

 

LM382 130 

 

LM384 140 

 

LM386 90 

 

LM387 120 

 

LM393 60 

 

LM710 48 

 

LM711 60 

 

LM725 70 

 

LM733 70 

 

LM741 16 

 

LM747 60 

 

LM748 35 

 

LM 1458 35 

 

LM2917N8 195 

 

LM3900 45 

 

LM3909 85 

 

LM3914 265 

 

LM3915 

 

LM 7360C 

 

MC 310 

 

MC 14% 

 

MC3302 

 

MC 340 

 

MF1OCN 

 

ML922 

 

M L924 

 

ML925 

 

ML926 

 

ML927 

 

ML928 

 

ML929 

 

NE529 

 

NE531 

 

NE544 

 

NE555 

 

NE556 

 

NE565 

 

NE566 

 

265 

 

110 

 

150 

 

70 

 

75 

 

130 

 

730 

 

390 

 

290 

 

290 

 

210 

 

210 

 

210 

 

210 

 

225 

 

135 

 

170 

 

20 

 

45 

 

115 

 

40 

 

NE567 

 

NE570 

 

NE571 

 

NE5532 

 

NE5554 

 

RC4136 

 

RC4558 

 

SL496 

 

SL490 

 

SN76018 

 

130 

 

370 

 

370 

 

160 

 

105 

 

65 

 

40 

 

195 

 

120 

 

150 

 

SN 76477 380 

 

SP8629 250 

 

SP0256AL2425 

 

Speech do,, 50 

 

TBASOO 70 

 

TBA810 90 

 

TBA820M 65 

 

TBA950 220 

 

TCA940 185 

 

TDA1008 310 

 

TDA1022 490 

 

BC158 11 

 

SC158 10 

 

BC159 10 

 

SC160 40 

 

8C 

 

188C 10 

 

BC;89C 10 

 

OC170 8 

 

SC171 10 

 

BC172 8 

 

BC17
8

 16 

 

BC178 16 

 

SC 
179 ;8 

 

BC 82 10 

 

BC 181L 10 

 

B C 183 10 

 

SIC 83L 10 

 

BCt84 10 

 

B C184L 10 

 

BC 212 10 

 

SC212L 10 

 

BC 213 10 

 

BC 213L 10 

 

BC 214 10 

 

SIC 214L 10 

 

BC 237 7 

 

BC238 7 

 

BC308 10 

 

BC327 8 

 

BC328 8 

 

BC337 8 

 

BC338 12 

 

BC4n 22 

 

BC478 22 

 

BC479 22 

 

BC 517 30 

 

00547 5 

 

SC548 

 

8CS/B 

 

SC557 

 

00558 

 

BC v 70 

 

BCy71 

 

BC y 72 

 

B Dt15 

 

8 D131 

 

80131 

 

BD133 

 

BD135 

 

BD136 

 

B D137 

 

BD138 

 

BD t79 

 

BD140 

 

BD204 

 

80206 

 

B 0222 

 

BF1 So 

 

8F182 

 

BF 184 

 

8FI85 

 

BF 194 

 

BF195 

 

BF196 

 

BF197 

 

BF198 

 

8F199 

 

BF 200 

 

BF2448 

 

8 F 245 

 

SF256B 

 

BF257 

 

B F2. 

 

BF259 

 

BF337 

 

BFR40 

 

5 BFR/0 

 

10 8FR80 

 

0 SFR81 

 

10 BFX29 

 

16 BFX84 

 

18 BFX85 

 

16 BFX86 

 

55 BFX87 

 

40 BFX88 

 

40 Fv50 

 

50 BFv51 

 

35 BF r'52 

 

75 BFY53 

 

35 OF Y55 

 

35 BFY56 

 

35 BRv39 

 

35 BSX20 

 

110 BSX29 

 

0 BSv95A 

 

85 BU205 

 

35 BU206 

 

35 BU208 

 

35 MJ2955 

 

25 MJE340 

 

12 MJE520 

 

12 Ill 1 l 521 

 

12 MJE3055 

 

12 MPFl02 

 

15 MPF104 

 

18 MPSA05 

 

35 MPSA06 

 

35 MPSA12 

 

35 MPSA55 

 

45 MPSA56 

 

32 MPSU05 

 

30 MPSUO6 

 

30 MPS U55 

 

35 MPSU56 

 

35 2NI18L 

 

23 

 

23 

 

23 

 

30 

 

30 

 

30 

 

30 

 

30 

 

30 

 

27 

 

27 

 

27 

 

30 

 

30 

 

30 

 

50 

 

22 

 

35 

 

30 

 

160 

 

200 

 

170 

 

99 

 

50 

 

50 

 

90 

 

70 

 

40 

 

40 

 

23 

 

25 

 

29 

 

30 

 

30 

 

55 

 

55 

 

55 

 

55 

 

22 

 

2141613 30 1143906 

 

2N22;3 45 1144037 

 

2N2219A 28 2N4058 

 

2N2221A 25 2N4060 

 

2N2222A 20 2N4061 

 

2N2368 25 2N4062 

 

2N2389 18 40360 

 

2N2484 27 40361 

 

2'2646 60 40362 

 

2142904 28 40408 

 

2N2904A 28 2N5457 

 

2N 2905 28 2N5458 

 

2N2905A 28 2N5459 

 

2N 2906 28 2n5485 

 

2N2906A 28 2N5777 

 

2N2907 24 2N697 

 

21,2907A 24 2NB98 

 

2N2926 10 2N706A 

 

2N3057 Z8 2N 7DO 

 

2143061 55 2N918 

 

2N3055 50 TIP29 

 

2143442 120 TIP29A 

 

2N3702 9 TIP 298 

 

2143703 10 TIP29C 

 

2N3704 9 TIP30 

 

2N3705 10 TIP30A 

 

2N3706 10 77P308 

 

2N37o7 10 TIP30C 

 

2N3708 10 TIP31A 

 

2143709 10 TIP318 

 

2N3772 170 TIP31C 

 

2N3773 195 TIP32A 

 

2N3819 32 T1P328 

 

2N3820 50 TIP32C 

 

2N3823 65 TIP33A 

 

2N3866 90 TIP33C 

 

2143903 10 TIP34A 

 

2N3901 10 TIP34C 

 

2N3905 10 TIP SA 

 

10 

 

45 

 

10 

 

10 

 

10 

 

10 

 

40 

 

50 

 

50 

 

50 

 

30 

 

30 

 

30 

 

35 

 

45 

 

20 

 

40 

 

20 

 

25 

 

35 

 

35 

 

35 

 

35 

 

35 

 

35 

 

35 

 

35 

 

40 

 

35 

 

35 

 

40 

 

35 

 

38 

 

40 

 

65 

 

75 

 

70 

 

80 

 

105 

 

T DA1011 115 

 

TLO61 40 

 

TLD62 65 

 

TLO64 105 

 

TLO71 38 

 

TLO72 80 

 

TL074 110 

 

T L081 30 

 

TLO82 50 

 

TLOfi4 105 

 

TL 170 50 

 

U A2240 140 

 

ULN2003 80 

 

ULN21 80 

 

.P2. 365 

 

ZN414 80 

 

ZN413 135 

 

ZN4241 130 

 

ZN425E 350 

 

ZN426E 300 

 

214427E 800 

 

ZN42BE 450 

 

ZN459 285 

 

ZN1034E 200 

 

Ht SlS1OHS 

 

n dm Z5 

 

'4W 5%4.7onm tOM 20 to 

 

'/ ,W 5%4.7ohm 4M7 3p 

 

M.t.I film 

 

'4W 1%t0ohm - 1M 4p 3p 

 

26- or-e applies to 25� Par 

 

v.lue not m.ad. 

 

2. 

 

4;ge MN, 150 

 

443- w, 100 

 

,001 w, 775 5008- H, NO 

 

t V., 275 B OMH, 140 

 

t 8432- 200 6 144MH, 150 

 

70MH1 225 70-H, 150 

 

24576M 200 80MH, 140 

 

3276- 150 IO OMH, 110 

 

31791 11 12 0-M, 170 

 

401., 140 t8 05tH, 200 

 

Aluminium 

 

3.2x1" 65 

 

Plastic with hd 
4:2,

% 2
,
% 1 W' 95 

 

6 acrewt 4x2%X2" 95 

 

71.48.22mm So 8 x 1 x 2" 120 

 

95.71.35mm 86 7x 5x 2116" 165 

 

140.90.55mm 140 8x5 a 3" 205 

 

HOxES 

 

TIP35C 125 

 

TIP36A 115 

 

TIP36C 130 

 

TIP41A 45 

 

TIP42A 45 

 

TIP120 60 

 

TIP121 60 

 

TIP122 60 

 

TIP141 110 

 

T IP 142 120 

 

T IP147 120 

 

TIP2955 70 

 

TIP3055 60 

 

TIS43 40 

 

T1S43 40 

 

T IS44 45 

 

TIS45 45 

 

T1590 30 

 

T 1591 30 

 

VNKM 65 

 

VN460AF 94 

 

VN66AF 110 

 

VNBBAF 120 

 

ZTX 107 11 

 

ZTX 106 11 

 

ZTX109 11 

 

ZTX300 14 

 

ZT X301 16 

 

ZTX302 16 

 

ZTX304 20 

 

ZTX341 20 

 

ZTX5D0 13 

 

ZTX501 18 

 

27X502 18 

 

ZTX503 18 

 

ZTX504 25 

 

The Rapid Guarantee 

 

* Same day despatch * Competitive prices 

 

* Top quality components * In-depth stocks 

 

7400 75 

 

401 25 

 

7402 25 

 

7403 Z5 

 

7404 25 

 

7405 25 

 

7406 45 

 

7407 45 

 

7408 25 

 

7409 25 

 

7010 25 

 

7411 15 

 

7412 25 7440 25 74]6 40 74107 40 74157 80 74180 85 

 

7413 36 7442 74 748
6

 50 74;09 60 74160 90 74181 230 

 

7414 60 7444 105 7483 65 74121 SO 74181 90 71182 85 

 

7416 43 7446 130 7485 110 74122 50 14162 90 74190 120 

 

7017 43 7447 98 7486 38 71123 92 74163 90 74191 120 

 

7420 25 7448 98 7489 170 74125 50 741W 115 74192 120 

 

7421 30 7450 25 7490 55 74126 50 71165 90 71193 ;;0 

 

7422 30 7451 25 7491 80 74132 60 71167 200 71194 80 

 

7427 30 7453 25 7492 55 74141 80 71170 170 71195 63 

 

7428 30 7454 25 7493 55 74115 85 74173 100 711% 120 

 

7430 25 7460 15 7494 90 71107 130 74174 100 71197 85 

 

7432 35 7472 35 7495 70 74148 105 74175 80 71198 ;95 

 

7433 35 7473 40 74% BO 74150 ;30 74176 BO 74199 195 

 

7437 /7 7474 36 7497 170 74153 70 74177 80 

 

7438 45 7475 55 74100 125 74154 135 74179 90 

 

CMOs 

 

4000 

 

4001 

 

4002 

 

4006 

 

4007 

 

4008 

 

4009 

 

4010 

 

4011 

 

4012 

 

4013 

 

4014 

 

4015 

 

18 

 

18 

 

18 

 

65 

 

18 

 

50 

 

40 

 

40 

 

18 

 

8 

 

26 

 

50 

 

42 

 

4016 

 

4017 

 

4018 

 

4019 

 

4020 

 

4021 

 

4022 

 

4023 

 

4024 

 

4025 

 

4026 

 

4027 

 

4028 

 

4029 

 

4030 

 

4031 

 

26 

 

43 

 

55 

 

35 

 

48 

 

55 

 

60 

 

18 

 

35 

 

8 

 

20 

 

28 

 

40 

 

45 

 

8 

 

125 

 

4034 

 

4036 

 

4039 

 

4040 

 

4041 

 

4042 

 

4043 

 

4044 

 

4046 

 

4047 

 

4048 

 

4049 

 

4050 

 

4051 

 

4052 

 

4053 

 

145 

 

270 

 

270 

 

46 

 

55 

 

45 

 

45 

 

50 

 

60 

 

52 

 

50 

 

26 

 

26 

 

48 

 

48 

 

60 

 

4054 

 

4055 

 

4059 

 

4060 

 

4063 

 

4066 

 

4067 

 

4068 

 

4069 

 

4070 

 

4011 

 

4072 

 

4073 

 

4075 

 

4076 

 

4077 

 

)0 4081 

 

70 4082 

 

400 4085 

 

70 40% 

 

BO 4089 

 

21 4093 

 

230 4094 

 

IB 4095 

 

18 4097 

 

22 4098 

 

18 40106 

 

18 40108 

 

18 40163 

 

24 40173 

 

60 40175 

 

24 40193 

 

18 4502 50 4529 

 

20 4503 45 4532 

 

60 4507 45 4534 

 

60 4508 115 4538 

 

120 45;0 48 4543 

 

26 4511 50 4549 

 

70 4512 50 4553 

 

70 4514 115 4555 

 

260 4515 115 4556 

 

70 4516 48 4559 

 

38 4518 48 4560 

 

100 4520 48 4584 

 

75 4521 110 4585 

 

100 45M 70 4724 

 

75 4527 60 

 

90 4528 45 

 

80 

 

65 

 

390 

 

70 

 

65 

 

390 

 

215 

 

50 

 

50 

 

390 

 

10 

 

38 

 

fi5 

 

140 

 

LS TfL 

 

L500 

 

LS01 

 

LS02 

 

LS03 

 

LSO4 

 

LS05 

 

LS08 

 

LS09 

 

LS10 

 

LS11 

 

LS 12 

 

LS13 

 

LS14 

 

LS15 

 

2t
 

 

LS20 22 LS75 

 

1_521 22 1_576 

 

LS22 22 LS78 

 

L S26 22 LS83 

 

LS27 22 LS85 

 

LS30 22 LS86 

 

LS32 22 LS90 

 

LS37 22 LS92 

 

LS38 22 LS93 

 

LS40 22 LS95 

 

L542 60 L5% 

 

LS47 78 LS107 

 

LS48 78 LS109 

 

LS51 22 LS112 

 

LS55 22 LS113 

 

1573 28 LS114 

 

LS 74 28 LS122 

 

38 

 

28 

 

28 

 

68 

 

82 

 

35 

 

40 

 

50 

 

45 

 

58 

 

120 

 

42 

 

42 

 

42 

 

32 

 

32 

 

56 

 

LS123 

 

LS 125 

 

LS.26 

 

LS132 

 

L5136 

 

LS1361 

 

LS139 

 

LS145 

 

L5147 

 

LS148 

 

LS151 

 

LS153 

 

LS154 

 

LS 55 

 

1_5157 

 

LS1513 
LS160 

 

70 LS161 

 

37 L5162 

 

37 LS163 

 

53 LS164 

 

35 LS165 

 

48 L5166 

 

48 L5170 

 

92 LS173 

 

130 LS174 

 

115 LS175 

 

55 LS190 

 

80 LS191 

 

220 LS192 

 

55 LS193 

 

IB L5195 

 

48 L5196 
GO LS197 

 

60 

 

60 

 

60 

 

70 

 

95 

 

88 

 

120 

 

go 

 

fi0 

 

60 

 

75 

 

55 

 

75 

 

75 

 

60 

 

75 

 

75 

 

LS221 

 

LS240 

 

L5241 

 

LS242 

 

LS243 

 

L5244 

 

LS245 

 

LS247 

 

LS251 

 

LS257 

 

LS256 

 

LS259 

 

LS266 

 

LS273 

 

LS279 

 

LS283 

 

LS353 

 

78 LS365 

 

105 LS366 

 

80 LS367 

 

BO LS368 

 

80 LS373 

 

BO LS374 

 

88 LS375 

 

LS377 

 

LS378 

 

LS390 

 

LS393 

 

LS399 

 

LS541 

 

LS670 

 

77 

 

55 

 

55 

 

55 

 

SO 

 

28 

 

80 

 

55 

 

70 

 

85 

 

r  ORDERING INFO. All components brand new and to full spec. All prices exclude VAT. 

 

Please add to total order. Please add 50p carriage to all orders under E20 in value Minimum 

 

order £5 . Send cheque/P.0. or Access/Visa number with order. Our new 50 page catalogue 

 

is given free with all orders over E20. Available at 70p each. Telephone 

 

orders welcome with Access or Visa. Official orders accepted from colleges, schools etc. 

 

L
 Export orders no VAT but please add for carriage. We are open Monday to Friday. 
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80 
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E.E. PROJECT KITS MAGENTA TEACH IN 84 

 

Full Kits inc. PCBs, or veroboard, hard 

 

ware, electronics, cases (unless stat-
ed). Less banenes. 

 

It you do not have the Issue of E  

 

which includes the protect - you will 

 

need to order the Instruction reprint as 

 

xt

 

 

an era - 50p each. Reprints available 

 

separately 50p each , p&p Sop. 

 

FLUID DETECTOR Nov 84 EB 73 

 

BBC MICRO AUDIO STORAGE SCOPE INTER 

 

FACE Nov 84 Ell 89 

 

DIGITAL MULTIMETER Nov /Dec 84 178 95 

 

PROXIMITY ALARM Nov 84 £1808 

 

SCOREBOARD Oct 84 E10 70 

 

MAINS CABLE DETECTOR Oct 84 C4 39 

 

MICRO MEMORY SYNTHESISER Oct 84 

 

'SPECIAL PRICE NOW 937.98 

 

DRILL SPEED CONTROLLER Oct 84 C6 89 

 

GUITAR HEAD PHONE AMPLIFIER Sept 84 

 

1638 

 

OP AMPPOWER SUPPLY Sept 84 E21 SB 

 

SOUND OPERATED FLASH less lead Sep 84 

 

ES 91 

 

CARVAN DIPSTICK Sept 84 E6 58 

 

TEMPERATURE INTERFACE FOR BBC MICRO 

 

Aug 84 E1970 

 

CAR RADIO BOOSTER Aug 84 E13.87 

 

THERMOSTATIC SEED PROPOGATOR Aug 94 

 

needs 12V supply 07.99 

 

KITCHEN APPLIANCE TIMER Aug 84 less 

 

socket E17 26 

 

WASHER FLUID MONITOR Aug. 84 f5.28 

 

ULTRASONIC BURGLAR ALARM July S4 In 

 

relay - under 128.0 

 

CAPACITANCE COMPARATOR July 84 Ell"  

 

CAR LIGHTS WARNING July 84 E7 99 

 

SPEECH SYNTHESISER June 84 E29.22 

 

TRAIN WAIT June 84 E15.83 

 

CHANNEL SELECTION SWITCH June84 E10.28 

 

VARICAP AM RADIO May 84 E10.43 

 

EXPERIMENTAL POWER SUPPLY May 

 

84 178 72 

 

SIMPLE LOOP BURGLAR ALARM May 

 

84 E13.62 

 

MASTERMIND TIMER May 84 0544 

 

AUDIO SINEWAVE SWEEP GENERATOR Apr 

 

84 128 34 

 

FUSE/DIODE CHECKER Apr 84 C3 45 

 

QUASI STEREO ADAPTOR Apr 94 £10.90 

 

TIMER MODULE FOR CENTRAL HEATING 

 

SYSTEMS Apr 84 E17 64 

 

DIGITAL MULTIMETER add on for BBC Micro 

 

Met 84 024.96 

 

NI-CAD BATTERY CHARGER Mar 84 Ell 55 

 

REVERSING BLEEPER Mer 84 E6.78 

 

DIN LEAD TESTER Mar 84 Ea 32 

 

PIPE FINDER Mar 84 E3. so 

 

LOW POWER STEREO AMP Mar B4 E27 88 

 

IONISER Feb a4 C23.Of 

 

EPROM PROGRAMMER Fab 84 Eta 40 

 

SIGNAL TRACER Feb B4 E14.89 

 

CAR LIGHT WARNING Fab 84 E3 76 

 

GUITAR TUNER Jan 84 E17 73 

 

BIOLOGICAL AMPLIFIER Jan 84 (19 16 

 

CONTINUITY TESTER Dec 83 Ell 99 

 

CHILDREN'S DISCO LIGHTS Dec a3 ES 42 

 

NOVEL EGG TIMER Dec 93 Inc. case E10.24 

 

SPEECH SYNTHESIZER FOR THE BBC MICRO 

 

Nov 83 less cable -sockets 921 98 

 

MULTIMOD Nov 83 f16.98 

 

LONG RANGE CAMERA/FLASHGUN TRIGGER 

 

Nov 83 Eli 50 

 

HOME INTERCOM less link wire Da 93E14.38 

 

IMMERSION HEATER TELL-TALE Oct. 83[9 98 

 

SHORT WAVE RADIO 'ass phones Oct 

 

83 £25.63 

 

Mono headphones extra C3 36 

 

DIGITAL TO ANALOGUE BOARD Oct 83E1998 

 

Is" cable. "I" & connett0l 

 

HIGH POWER DAC DRIVER BOARD Oct 831eu 

 

case E12.52 

 

A TO D CONVERTER FOR RM38OZ Sep, 93 Inc 

 

pluQ 135 96 

 

HIGH SPEED A TO D CONVERTER Sept 83 less 

 

cable & connector 027.96 

 

SIGNAL CONDITIONING AMP Sep, 83 n 

 

case E8.98 

 

STORAGE 'SCOPE INTERFACE FOR BBC MI-
CRO Aug 83 less sow fare E75 38 

 

PEDESTRIAN CROSSING SIMULATION 

 

BOARD Au 83 no case 110.29 

 

HIGH POWER INTERFACE BOARD Aug 83 no 

 

c... E 10 38 

 

CAR INTRUDER ALARM Aug 83 Eta .1M 

 

AUTOMATIC GREENHOUSE WATERING SYS-
TEM Jly 93 E70.8a 

 

TRI BOOST GUITAR TONE CONTROLLER July 

 

83 Ea 35 

 

USER PORT 1/0 BOARD less cable 

 

plug Et0A9 

 

USER PORT CONTROL BOARD July 93 less 

 

cable • plug - 125.14 

 

BINARY BANDIT GAME July 83 less caw C9 as 

 

EPROM PROGRAMMER Jun 83 less software. 

 

TRS80 f"
 
99 Genie [45 73 

 

ENVELOPE SHAPER Jun 83 less caw E12.33 

 

if 
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REAL TIME CLOCK May 83 less software and 

 

cases 

 

Apple II C33 98 BBC E39 59 less power plug 

 

MODEL TRAIN CONTROLLER May 83 127 .17 

 

GUITAR HEADPHONE AMPLIFIER May 8317.92 

 

MW PERSONAL RADIO less case. May 83 C7 62 

 

MOISTURE DETECTOR May 83 15.16 

 

CAR RADIO POWER BOOSTER April a3 E71.99 

 

FUNCTION GENERATOR April 83 N5.98 

 

FLANGER SOUND EFFECTS April 83 E24 17 

 

NOVELTY EGG TIMER April 83 less case ES 48 

 

ZX SPECTRUM AMPLIFIER Apnl 83 E9 87 

 

DUAL POWER SUPPLY March 83 E59.38 

 

BUZZ OFF March 83 E4 51 

 

SPEECH PROCESSOR Feb. 83 Ell 66 

 

PUSH BIKE ALARM Feb. 83 E11.73 

 

DOUBLE DICE Jan 83 Ell 90 

 

ELECTRONIC V/1 METER Dec 82 [12 52 

 

ZX TAPE CONTROL Nov 82 E7.13 

 

SINE WAVE GEN Oa. 82 E76.11 

 

G P. PRE AMP Oct 82 f6.09 

 

LIGHTS ON ALERT Oct. 82 E4.68 

 

CONTINUITY CHECKER Sept. 82 E5 47 

 

SOUND SPLIT
-
TER Sept. 82 E77.35 

 

SOUND RECOMBINER Sept. 82 14 07 

 

SCREEN WASH DELAY Sept 82 E4.93 

 

CB ROGER BLEEPER Aug. 82 E9.32 

 

2 WAY INTERCOM July 82 nq case EI 52 

 

ELECTRONIC PITCH PIPE July 82 E5.40 

 

REFLEX TESTER July 82 £7.77 

 

SEAT BELT REMINDER Jun 82 f4 10 

 

EGG TIMER June 82 E5.44 

 

CAR LED VOLTMETER less case May 82£3.18 

 

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 H.10 

 

GUITAR TUNER Mar 82 Ell 19 

 

SIMPLE STABILISED POWER SUPPLY Jan 82 

 

C26 98 

 

MINI EGG TIMER Jan 82 f4 40 

 

SIREN MODULE Jan 82 less speaker E6 10 

 

MODEL TRAIN CHUFFER Jan 82 E8.98 

 

SIMPLE INFRA RED REMOTE CONTROL 

 

E1B 70 

 

E25 81 

 

E 13 99 

 

E4 98 

 

f2 75 

 

1441 

 

E3 e0 

 

E7 98 

 

E6 39 

 

Ell 70 

 

E1948 

 

"I a l 

 

CAPACITANCE METER Oct 81 

 

SUSTAIN UNIT Oct. 81 

 

TAPE NOISE LIMITER Oct. 81 

 

HEADS AND TAILS GAME Oil 81 

 

CONTINUITY TESTER Oct. 81 

 

PHOTO FLASH SLAVE Oct 81 

 

FUZZ BOX Oct 81 

 

SOIL MOISTURE UNIT 00 81 

 

ICE ALARM Oct 81 

 

0 12V POWER SUPPLY Sept 81 

 

CMOS CAR SECURITY ALARM Sept 81 C9 95 

 

CMOS DIE Sept 81 ES 80 

 

CMOs METRONOME Aug 81 18.99 

 

COMBINATION LOCK July 81 less case 121 5a 

 

SOIL MOISTURE INDICATOR E.E. Mil 14 49 

 

GUITAR HEADPHONE AMP E.E. May el E4 66 

 

PHONE BELL REPEATER/BABY ALARM May 

 

81 E6 15 

 

INTERCOM April 81 E24.43 

 

SIMPLE TRANSISTOR & DIODE TESTERS Mar 

 

81 Cho eler version f2 Z2 

 

Led version £2.98 

 

LED DICE Mar 81 E9 35 

 

MODULATED TONE DOORBELL Mar 81 C7 35 
2 NOTE DOOR CHIME Dec 80 E71.35 

 

LIVE WIRE GAME Dec 80 E72 87 

 

GUITAR PRACTICE AMPLIFIER Nov 80 

 

E14 10 less case Standard case extra f4 99 

 

SOUND TO LIGHT Nov. 80 3 channel E23.40 

 

TRANSISTOR TESTER Nov 80 E12 80 

 

AUDIO EFFECTS UNIT FOR WEIRD SOUNDS 

 

Oct 80 E1440 

 

IRON HEAT CONTROL Oct 80 E6 30 

 

TTL LOGIC PROBE Sept 80 E568 

 

ZENER DIODE TESTER Jun 80 f7 30 

 

LIGHTS WARNING SYSTEM May 80 05.20 

 

BATTERY VOLTAGE MONITOR May 80 E5.66 

 

CABLE & PIPE LOCATOR less cod former Mar 

 

80 14 6' 
KITCHEN TIMER Mar BO 116.20 

 

MICRO MUSIC BOX Feb 80 E17 86 

 

Case e.va E3 60 

 

SLIDE/TAPE SYNCHRONISER Feb 80 E13 50 

 

MORSE PRACTICE OSCILLATOR Feb 80 [4 98 

 

SPRING LINE REVERS UNIT Jan 80 E27.20 

 

UNIBOARD BURGLAR ALARM Dec 79 E8.70 

 

DARKROOM TIMER July 79 E320 

 

ELECTRONIC CANARY Jun 79 E6.40 

 

TRANSISTOR TESTER Apr 79 E5.38 

 

MICROCHIME DOORBELL Feb 79 E17.48 

 

FUSE CHECKER Sept 78 E2.54 

 

SOUND TO LIGHT Sept 78 E9.20 

 

CAR BATTERY STATE INDICATOR less case 

 

Sept 78 1229 

 

R  SIGNAL GENERATOR Sept. 78 E31.20 

 

IN SITU TRANSISTOR TESTER Jun. 78 17 .50 

 

FLASHMETER less talc & diffuse, May 

 

78 EIS 50 

 

WEIRD SOUND EFFECTS GENERATOR Mar 

 

78 £620 

 

AUDIO VISUAL METRONOME Jan. 78 E6.58 

 

ELECTRONIC TOUCH SWITCH Jan 78 E2 99 

 

RAPID DIODE CHECK Jan 78 E3 15 

 

PHONE/DOORBELL REPEATER July 77 Ell 20 

 

ELECTRONIC DICE Mar. 77 E4.96 

 

MAGENTA ELECTRONICS LTD 

 

EE23, 135 HUNTER ST., ADD 60P P&P TO ALL ORDERS 

 

BURTON-ON-TRENT PRICES INCLUDE VAT 

 

SAE ALL ENQUIRIES 

 

OFFICIAL ORDERS WELCOME. 

 

OVERSEAS Payment must be sterling. 

 

IRISH REPUBLIC and BFPO UK PRICES. 

 

Access/ Barclaycard IVisal by EUROPE UK PRICES plus 101.. 

 

phone or post. ELSEWHERE write for quote 

 

24 hr Answerphone for credit card 

 

Orders 

 

STAFFS, DE14 2ST. 

 

MAIL ORDER ONLY. 

 

0283 65435, Mon-Fri 9-5. 

 

Sam 

 

MAGENTA'S TEACH IN KIT INCLUDES ALL OF THESE TOP 

 

* QUALITY ITEMS: resistors, pot, capacitors, semiconductors, 

 

* varicap diode, leds, ferrite rod, sockets, crystal earpiece, termi-
nal blocks, wire and of course 2 breadboards. PLUS A FREE 

 

COMPONENT IDENTIFICATION SHEET AND A COPY OF OUR 

 

7F CATALOGUE & PRICE LIST. AVAILABLE NOW -TEACH IN 84 

 

KIT. £22.98 inc VAT. P+P 60p. Send now for 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, large. 

 

each For X5-X25 

 

SOLDER. Handy size 

 

SOLDER CARTON 

 

1)ESOLDER BRAID 

 

HEAT SINK TWEEZERS 

 

DESOLDER PUMP 

 

HOW TO SOLDER LEAFLET 

 

LOW COST CUTTERS 

 

LOW COST LONG NOSE PLIERS 

 

WIRE STRIPPERS & CUTTERS 

 

PRECISION PETITE 

 

12V PCB DRILL 

 

DRILL STAND 

 

VERO SPOT FACE CUTTER 

 

PIN INSERTION TOOL 

 

VEROPINS (pk of 100) 0.1" 

 

[7.26 

 

92.85 

 

E1 25 

 

El 49 

 

E2 50 

 

89p 

 

45p 

 

ES 48 

 

13p 

 

E 1 9a 

 

11 99 

 

C2 99 

 

flit 80 

 

E9 78 

 

E 1 90 

 

E2 68 

 

68P 

 

MULTIMETER TYPE 1 (1,000 opvl E6.98 

 

CROCODILE CLIP TEST LEAD SET. 10 leads 

 

with 20 chps (1.65 

 

RESISTOR COLOUR CODE CALCULATOR 23p 

 

CONNECTING WIRE PACK TYPE ED. 11 

 

colours 59p 

 

ILLUMINATED MAGNIFIERS 

 

Small 2
- dIa (5 - magi E1.48 

 

Large 3' are 14 � magi E2 52 

 

CORE TRIM TOOL 45p 

 

PRESET TRIM TOOL 72p 

 

FREEZER AEROSOL 11.90 

 

CONTACT CLEANER AEROSOL 1780 

 

ELECOLIT CONDUCTIVE PAINT C5 32 

 

CIRCUIT TESTER 78p 

 

SCREWDRIVER SET 0250 

 

POCKET TOOL SET f440 

 

PCB ETCHING KIT E6 48 

 

ZX81 EDGE CONNECTOR f2.25 

 

ZX81 EDGE PLUG Et 50 

 

ZX SPECTRUM EDGE CONNECTOR E2.55 

 

CRYSTAL EAR PIECE 62p 

 

EUROBREADBOARD 1645 

 

PLASTIC TWEEZERS 79p 

 

SIGNAL INJECTOR E2 98 

 

DIY ROBOTICS 

 

AND SENSORS 

 

DIY ROBOTICS & SENSORS BOOKS - with the 

 

BBC C7 95, for the Commodore 64 E7.99 

 

Components used In thew books are In our 

 

calaiogue/pace list Catalogue El. Price hat only 

 

sae 

 

SAA1027 driver E5.99, 8 way darlrngton driver 

 

ULN2803) f2 38, TLOB7 49p. 

 

ID35 STEPPER MOTOR. 48 Steps 12V 1E13 SO 

 

DC MOTOR. 612V Good torque Mounting 

 

holes E1 75 

 

BBC TO ID35 STEPPER MOTOR INTERFACE 

 

KfT 113 99 

 

PCB, driver IC, components, connectors & leads 

 

Included. Demonstration software listings, ar 

 

curt dlae am, pcb layout & construction details 

 

given Requires unregulated 12V do power 

 

supply 

 

INTERFACE KIT (ref EEI E13.99 

 

OPTIONAL POWER SUPPLY PARTS E4 67 

 

MULTIMETER TYPE 2. (YN360TR) 20K o.p v. 

 

with ❑i ns'stor tester 117.911 

 

AC • DC volts DC current. 4 very useful resis, 

 

lance ranges We've used n and we like it. 

 

HELPING HANDS JIG 17.98 

 

Heavy base. Six ball and 
, 

 

socket joints allow m1hite �• ,. 

 

variation of clip. through J 

 

 

360` Has 21" diameter 12.5 

 

die, attached), used r { 

 

,,it 
 
recommended by our 

 

stall 

 

PAIR OF PROBES WITH LEADS Iccl. 87p 

 

MINIATURE VICEPlastic) E7.85 

 

BENT NOSE PLIERS ET89 

 

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

 

FUN WITH ELECTRONICS 

 

Entoyable 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 

 

pages cover
r

 r all 
aspectldemd-on and 

s

n
g
 h

l

 

 

finding - pon 

 

COMPUTER 

 

ACCESSORIES 

 

BBC TRACKBALL CONTROLLER. 2
- ball 2 fee 

 

buttons Analogue Input pon connector E17.98 

 

BBC DIGITAL JOYSTICK. 2 fire buttons D plug 

 

connects to analogue input. 19.59 

 

BBC PRINTER LEAD. Centronics. 2 metres. 26 

 

36 19.96 

 

COMPUTER CASSETTE PLAYER. Me ii bat 

 

tery. Auto stop Tape counter Audible monitor 

 

ing during record & playback Full remote 

 

control fealty E27.98 

 

they work). 

 

Also full details of how to build 6 projects - 

 

burglar alarm, radio, games. etc Requires sol-
deang - 4 pages clearly show you how 

 

* COMPONENTS SUPPLIED ALLOW ALL 

 

PROJECTS TO BE BUILT AND KEPT 

 

* 
 Supplied less batteries 86 cases 

 

FUN WITH ELECTRONICS. 
7� 

 

* COMPONENT PACK E16 98 

 

BOOK EXTRA E7 75 

 

Book available separately 

 

NEW FOR 84/85 

 

ELECTRONICS CATALOGUE 

 

Fully revised catalogue Brief details of each 

 

kit, book contents, and illustrations and da-
scriptions of our ranits of tools and compo-
naots are all included. Plus circuit ideas for you 

 

to build. 

 

Up to date price list enclosed 

 

Price list Included with orders or send sae 

 

S9 M 

 

All products are stock lines for fast delivery 

 

Make sure of your copy today 

 

Send E1 In stamps or add El to order 

 

Free to schools/colleges requested on official 

 

letterhead 

 

PRICES INCLUDE VAT 

 

ADVENTURES WITH ELECTRONICS 0 nca� 

 

An easy to follow book suitable for all ages. Ideal for beginners. No soldering, uses an S 

 

Dec Breadboard. Gives clear instructions with lots of pictures. 16 projects - including 

 

three radios, siren, metronome, organ, intercom, timer, etc. Helps you learn about 

 

electronic components and how circuits work. Component pack includes an S-Dec 

 

breadboard and all the components for the projects. 

 

Adventures with Electronics E2.98. Component pack E20.98 less battery. 
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W ITH O/A level and college courses starting to peak again we note the 

 

increase in our postbag for information on certain projects or requests 

 

for p.c.b. and component supply. It is worrying to us that many requests 

 

made show a complete lack of understanding of the subject being dealt with, 

 

which does not lead one to have confidence in the future of high technology 

 

related industries in the UK. 

 

Sad to say that as a nation we appear to have progressed little from my 

 

school days in the early sixties when the most we were taught was basic elec-

tricity and perhaps ohms law at 'O' level. Even the introduction of electronics 

 

as a recognised GCE subject has not brought forth floods of new recruit ap-
prentices with a basic understanding of the subject. This is probably due to 

 

the fact that we have yet to train teachers in electronic theory and construc-
tional techniques. Once again we have had no coherent policy to implement a 

 

new subject; a policy which should have been rooted in the development of 

 

electronics in the sixties, not twenty years later. 

 

Of course it is easy to criticise with hindsight, but we must take urgent 

 

steps to overcome the problems now. I am sure that in many secondary 

 

schools students of electronics and computing are dragging their teaching 

 

staff into the eighties. My sympathy is with those staff members who have 

 

probably been forced to take a subject completely alien to their academic 

 

upbringing, staff that have to learn with their students, staff that have been ill-

prepared for such subjects by the training colleges they attended. 

 

During my days at school I knew the science master could not help me 

 

with the valve amplifier that failed to function or the transistor radio that os-
cillated, but modern youth should be able to call on such abilities from their 

 

tutors. The system has failed the students and the teachers. 

 

We must put it right quickly. We must never go back to being a nation of 

 

shopkeepers, selling the world's high technology products. We must make 

 

sure that, while we interest our offspring in 'playing' with high technology 

 

product we also fire in them the search for understanding of the technology 

 

involved. Only with that interest, that investigative quest, that thirst for 

 

knowledge and the inventiveness it generates will our future in the progressive 

 

world be assured. 

 

I hope that by publishing our various courses on electronics in EE— 
courses that have been running since 1971—we are playing our part in 

 

assisting the education of all students of electronics, be they teachers or 

 

pupils. 

 

FORUM 

 

Should there be any area where you feel we can do more, or should you 

 

simply wish to express a view on this subject, please write to EE. We would 

 

like our pages to provide a forum on electronics education which will 

 

hopefully benefit everyone. 
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by us. All letters requiring a personal reply should be accompanied by a 
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We cannot undertake to engage in lengthy discussions on the telephone. 
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given to readers are reliable. We cannot, however, guarantee it and we 
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Ttiis month we take a look at the way 

 

in which Alfred's lower arm is assem-
bled; that is, the revolving carriage with 

 

its four servomotors, and the fifth ser-
vomotor concealed within the base to 

 

provide rotation. Also we reveal the cir-
cuit diagram of the interface, along with 

 

the p.c.b. and its component layout. 

 

CARRIAGE AND BASE UNIT 

 

The carriage gear assembly is illus-
trated in Fig. 2.1. The exact 'nuts and 

 

bolts' details are not given here because 

 

these will depend upon the mouldings 

 

supplied with the kit. Indeed, the use of 

 

new 'snap together' moulded gear/pulley 

 

mouldings has greatly simplified the 

 

assembly procedure of Alfred's wrist over 

 

and above that described in Part One. 

 

Alfred's carriage revolves on a sturdy 

 

ball-race. The carriage itself comprises 

 

two metal 'H' pieces held at a fixed dis-
tance from each other by two alloy cross-
members, one of which is fixed to the 

 

ball-race. (See photographs.) 

 

The printed circuit board mounts on 

 

four spacers inside the base unit. The 

 

board incorporates voltage regulators but 

 

no PSU proper, therefore it requires an 

 

unregulated low voltage (9-12V d.c.) 

 

supply. All connections to the board are 

 

made directly via p.c. mounted con-
nectors. There are no plugs or sockets 

 

mounted on Alfred's metalwork. 

 

AIAN GREM 

 

INTERFACE 

 

A block diagram of the interface elec-
tronics is shown in Fig. 2.2. The ser-
vomotors are driven in very similar 

 

fashion to that of radio control, in which 

 

pulse width defines servo position. Very 

 

often, when servomotors are used in a 

 

robot interface, linear circuitry is used to 

 

compare voltages generated by a DAC 

 

and the potentiometer within the ser-
vomotor unit to generate an error signal. 

 

Alfred's system is entirely digital and uses 

 

the servo's feedback potentiometer to 

 

generate a pulse of duration proportional 

 

to the servomotor's position. The error 

 

signal generating circuit and motor driver 

 

is incorporated in the servomotor housing 

 

so that the motor will automatically run 

 

in the right direction until the error signal 

 

is cancelled. All Alfred's interface board 

 

has to do is provide the motor units with 

 

pulses of width representing the positions 

 

selected by the user, through the control-
ling computer. RAM is needed to store 

 

the selected position for each axis. 

 

You will notice that Alfred's gripper is 

 

likewise under this proportional control 

 

so that it may be fully opened, closed, or 

 

set partially to any position. 

 

The full circuit diagram is shown in 

 

Fig. 2.3. Data is latched in to the 16 bytes 

 

of RAM (two 4-bit 40114s in parallel) to 

 

represent the position of each axis, these 

 

being divided into numerical positions in 

 

the range 1 to 255. Counting circuitry is 

 

used to cycle through the axes and 

 

generate the correct pulse widths for 

 

delivery to the servomotors themselves. 

 

An 8MHz crystal controlled clock signal 

 

is divided down to 800kHz and the coun-
ter outputs are used as one input arm to 

 

the comparator formed by IC 1 1 and 

 

IC 12. The 8-bit addressable latch, IC 15, 

 

signals the servo's with pulses made up of 

 

ten microsecond steps, and set approxi-
mately 20ms apart. The nominal, or 

 

midway pulse, representing 128 

 

numerically, is about 1.5ms in length. 

 

The interface has a number of ad-
ditional facilities; for example, there are 

 

eight servo lines which means two are 

 

Fig. 2.1. Carriage gear assembly showing location of the elbow, wrist and shoulder elevation 

 

servomotors together with the wrist rotation servo. 

 

SERVO 'C' 

 

ELBOW ELEVATION 

 

SERVO'D' 

 

WRIST ELEVATION 

 

IEE 9, PI 

 

WRIST ELEVATION— 
DRIVE WHEEL 

 

ELBOW ELEVATION 

 

DRIVE WHEEL 

 

WRIST ROTATION 

 

DRIVE WHEEL 

 

SERVO 'B 

 

SHOULDER ELEVATION 

 

SHOULDER AXIS 

 

SERVO'E' 

 

WRIST ROTATION 

 

~ BASE 
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COMPONENTS 

 

page 735 

 

Resistors 

 

R1,R3 47k (2 off) 

 

R2,R8, R9, 40 (8 off) 

 

R10,R11, 

 

R12,R13, 

 

R14 

 

R4,R6 220 (2 off) 

 

R5 560 

 

R7 1k8 

 

Capacitors 

 

C1,C2,C3, 47n disc ceramic 

 

C5, C7-1 1 (9 off) 

 

C4,C12,C13, 470n tant. bead 

 

C14,C15 (5 off) 

 

C6 100p ceramic 

 

Integrated Circuits 

 

IC1,IC2, IC4 74HC175 (3 off) 

 

IC3, IC11, 4585 (3 off) 

 

IC12 

 

IC5 74HC368 

 

IC6, IC7 401 14 (2 off) 

 

IC8 4022 

 

IC9• 74LS290 

 

IC10 74LSO4 

 

IC13 74HC4040 

 

IC14 74HC32 

 

IC15 74HC259 

 

IC16-18 7805 Reg. (3 off) 

 

IC19 7 x 3k3 s.i.l. res. 

 

pack 

 

IC20 8 x 47k s.i.l. res. 

 

pack 

 

Diodes 

 

D1 

 

Miscellaneous 

 

XL1 

 

PL1 

 

PL2 

 

PL4 

 

PL5-10 

 

G 

 

1N4148 

 

8MHz crystal 

 

(HC 18/U can) 

 

20-way right-angle 

 

header (F 145-028) 

 

5-way angle plug 

 

(MS 1378) 

 

4-way pin header 

 

(MS 1605) 

 

8-way pin header 

 

(MS 1608) (6 off) 

 

Wire wrap pin 

 

1/100 (RS 434-
093) 

 

Sockets 16-pin d.i.l. (12 off) 

 

14-pin d.i.l. (3 off) 

 

24 s.w.g. tinned copper wire 

 

P.c.b. 

 

DATA 

 

COMPARATOR 

 

I[cwA1 

 

AI�FR[MILL 

 

CARRIAGE 

 

CONSTRUCTION 

 

XTAL 

 

CK 

 

RAM 

 

COMPARATOR 

 

Fig. 2.2. Alfred interface system 

 

block diagram. 
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Fig. 2.3 (below). Full cir-
cuit diagram for Alfred 

 

Robot interface board. 
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AIIH�O 

 

PRINTED 

 

CIRCUIT 

 

BOARD 

 

Fig. 2.4 )above left). Trackside prin-
ted circuit board master pattern (ac-
tual size). 

 

Fig. 2.5 (left). Component-side prin-
ted circuit board master pattern 

 

(actual size). 
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I[tw] 

 

SENSOR AUx 

 

INPUTS OUTPUTS 

 

Fig. 2.6. Printed circuit board component 

 

layout. (P.c.b. copyright Robot City 

 

Technology Ltd.) 

 

spare since Alfred only needs six of them. 

 

Also there are three spare control bits 

 

available at IC4. At IC5 there are four 

 

spare input bits and these, along with the 

 

other spare controls, will find applications 

 

in Alfred's planned mobile base, vision 

 

system and other add-ons. 

 

PRINTED CIRCUIT BOARD 

 

Construction of the printed circuit 

 

board is straightforward (see Figs. 2.4, 

 

2.5 and 2.6). The order in which compo-
nents are soldered is unimportant since 

 

i.c. sockets are used throughout. The i.c.s 

 

should be inserted last of all, after the 

 

board has been powered up to check that 

 

the supply voltages are correct. Take the 

 

usual precautions when handling the 

 

CMOs devices, and watch out for the 

 

polarity of i.c.s and tantalum bead 

 

capacitors. Also do not forget to solder 

 

the top-sides of components where 

 

necessary. 

 

Note that if you intend to order the 

 

complete kit of parts from RCT you will 

 

receive a built and tested p.c.b. 

 

NEXT MONTH: we describe some 

 

very useful and convenient-to-use 

 

software for Alfred that allows his 

 

movements to be programmed and 

 

edited. Also, full details of how to order 

 

a complete Alfred Kit. 

 

SKYBROGE LIMITED 

 

MAIL ORDER & SHOP, 441 PRINCES ROAD, DARTFORD, KENT 

 

Information: PIP 5Op on orders less than £20 in value otherwise post free. All components lull spec 

 

£50. Phone for details. For unlisted components - phone for prices. Goods normally 

 

DA1 1136. Tel: (0322) 91454 

 

& guaranteed. Discounts available on orders over 

 

despatched by return post. 

 

CABLE per move 

 

Wide range of cable markers, 

 

1000/25 41p 2200/35 74p 

 

Jack ski line 3.5mm 25p 

 

DIN slits 6 pin 20p 

 

OPTO 

 

Wire wrap 8p 

 

sleevmg, ties, fixings in stock - 

 

1000/35 45p 3300/25 74p 

 

Jack plug I" mono 20p 

 

7 pin 20p 

 

LED std red top 

 

Red/White/Black. Solid 1/.6 

 

Phone for details. 

 

1000/63 75p 3300/35 92p 

 

Jack plug I" stereo 30p 

 

DIN line ski 2 pin 15p 

 

green 18P 

 

11 colours 4p 

 

CAPACITORS 

 

2200/10 39p 4700/10 59p 

 

Jack ski I" mono 25p 

 

5 pin 30p 

 

yellow 15P 

 

Hookup 7/2 11 colours 3p 

 

Plate ceramic disc 

 

1200/16 46p 4700/16 74p 

 

Jack ski I" stereo 35p 

 

D-type plug 9W Sop 

 

LED min red lop 

 

Heavy Duty 32/1 

 

1.8pF-22nF 8p 2200pF lip 

 

2200/25 55p 4700/25 103p 

 

Jack ski line mono 25p 

 

15W 15op 

 

green lop 

 

4 colours 5p 

 

10PF 10p 0luF Sp 

 

NON-POLARISED 

 

Jack ski line stereo 30p 

 

25W 15op 

 

yellow 18P 

 

Extraflex Red/Black 15p 

 

47pF 15p 022uF 5p 

 

IUF 25p IOuF 259 

 

Coax plug 15p 

 

D-type ski 9W 140p 

 

LED cup std 3p 

 

Tinned Copper per 4oz reel 

 

IOOpF 15p 047uF lop 

 

21uF 25p 22nF 35p 

 

Coax ski surf 301111 

 

15W ZOOp 

 

mm 3p 

 

SWG 16 by SWG 22 Sp 

 

470pF 15p luF Bp 

 

33uF 25p 33uF 40p 

 

Coax ski flush 25P 

 

25W 450p 

 

Large range of panel lampholders. 

 

SWG 18 ISp SWG 24 95p 

 

1000pF fop 47uF 15p 

 

4 7u 25p 47uF 40p 

 

Coax line ski 45p 

 

D-type if ang ski 9W PDA 

 

de Luxe LED's etc. 

 

SWG 20 95p 

 

POYSTYRENE 

 

6 8u SOP 100uF 70p 

 

Coax coupler 45p 

 

15W PDA 

 

FUSEWARE 

 

En Copper per 2oz reel 

 

21pF 139 I500pF IP 

 

Thousands of other capacitors in 

 

Car aerial plug 15P 

 

25W PDA 

 

20mm panel holder 45p 

 

SWG 14 70p SWG 28 105p 

 

47pF Bp 2200pF 8p 

 

stock i.e. silvered mica, 1% poly- 

 

FM aerial plug 20p 

 

D-type if ang plug 9W PDA 

 

11' panel holder Sop 

 

SWG 16 Sop SWG 30 110p 

 

68pF Bp 33DOpF lop 

 

styrene, polycarbonate, mylar, 

 

BNC plug loop 

 

15W PDA 

 

20mm chassis holder 14p 

 

SWG 18 90p SWG 32 110p 

 

100pF lip 4700pF /p 

 

tantalum, trimmer, variable etc. 

 

BNC round ski loop 

 

25W PDA 

 

1 j" chassis holder 17p 

 

SWG 20 90p SWG 34 115p 

 

150pF 8p 5600pF top 

 

etc. 

 

BNC square ski LOOP 

 

Covers 9 120p 

 

Line holder 14p 

 

SWG 22 90p SWG 36 125p 

 

220pF 8p 6800pF top 

 

CRYSTALS 

 

BNC free ski 110p 

 

15 120p 

 

Fuse cups 3p 

 

SWG 24 105p SWG 38 125p 

 

330pF 8p OtuF 14p 

 

look MOP 26.64m 200p 

 

BNC sir. adapt 140P 

 

25 130p 

 

20mm fuses, IOOmA, 150mA, 

 

SWG 26 105p SWG 40 150p 

 

470pF 8p 022uF 19P 

 

tm 600p 26.69m 201)p 

 

BNC T. adapt 3110p 

 

Latches 9 3Dp 

 

250mA, 500mA, lA 1.5A, 2A, 3A, 

 

Figure 8 per metre 

 

560pF 8p 047uF 25p 

 

2m 220p 2674m 200p 

 

VHF plug PL259 Sop 

 

15 50p 

 

5A 913 

 

7/.25 13p 

 

68013E Bp luF 49p 

 

3.2768m PDA 26.79m 20Dp 

 

Small reducer 20p 

 

25 60p 

 

20mm anhsurge fuses, SOOmA, 

 

Coloured ribbon per foot 

 

1000pF 8p 

 

4m 180p 26 Om 200p 

 

Large reducer Nip 

 

Power plug 2.1mm 15p 

 

1A, 2A 12p 

 

10 way 20p 

 

POLYESTER 

 

4.19304m 320p 26.995m 2DDp 

 

PL259 rt. sing . 9Dp 

 

2.5mm 15p 

 

Ii^ fuses, IOOmA, 150mA, 250mA, 

 

20 way 40p 

 

D1uF 8p 15uF 15p 

 

4433619m 320p 27045m 200p 

 

VHF round ski SOP 

 

IEC line ski 95p 

 

SOOmA, to 2A 3A, 5A, IOA. 13A. 

 

34 way IMP 

 

015uF Bp 22nF tip 

 

6144m 130p 27095m 200p 

 

VHF square ski SOP 

 

IEC chassis plug 90p 

 

15A 9p 

 

Mains per metre 2/core 

 

022uF 8p 33uF 16P 

 

10m Up 27.145m 200p 

 

Elbow adapt PDA 

 

IEC chassis ski Sop 

 

1^ Fuses 2A, 3A, 5A 13A 15P 

 

Oval 3A 20p 

 

033uF 9p 47uF 16p 

 

18.432m 270p 27.195m 2DOp 

 

Straight adapt Ill 

 

IEC fine plug 70p 

 

RESISTORS 

 

Round SA 45p 

 

D47uF 9p 68uF 26p 

 

26. Sim 20Dp 27245m 2110p 

 

VHF T. adapt 110p 

 

Bulgin P429 SOP 

 

iW 5% E24 2p 

 

3 Core 

 

068uF 9p IuF 26p 

 

26.59m 200p 27155m 2Mp 

 

Female T adapt imp 

 

P646 165p 

 

4W 1% E24 7p 

 

Round 3A 35p 

 

1uF 9p 21uF 49p 

 

XLR line plug loop 

 

P430 125p 

 

1W 5% E12 lop 

 

Round 6A 5013 

 

ELECTROLYTIC uf/V 

 

CONNECTORS 

 

XLR chassis ski 33013 

 

P649 135p 

 

3W WW R22-IR 30p 

 

Round 13A SOP 

 

1/63 8p 47/63 24p 

 

Croc clips 10p 

 

XLR line ski 23013 

 

P650 flop 

 

3W WW 2112 + 20p 

 

POWER 

 

2.2/50 9P 100/10 lip 

 

Terminal past 40p 

 

XLR chassis plug imp 

 

P635 100p 

 

7W WW 30p 

 

Imm T&E 40p 

 

47/63 9p 100/16 13p 

 

Imm plug 20p 

 

DIN plugs 2 pin lop 

 

P636 f3op 

 

IOW WW 35p 

 

1.5rnm T&E 45p 

 

10/16 8p 100/25 159 

 

Imm socket 15p 

 

3 pin 150 

 

P551 300p 

 

25W WW 170p 

 

2.5mm T&E 81 

 

10/25 8p 100/35 19p 

 

2mm plug ZOp 

 

4 pin 35P 

 

P552 lo0p 

 

WW pots 3W high quality 275p 

 

6mm T&E 150p 

 

10/35 top 100/63 25p 

 

2mm socket 15P 

 

5 pin A 15P 

 

SA2403 16013 

 

1OR, 25R, 50R, 10013, 250A 500R, 

 

TV Coax 40p 

 

10/63 lip 120/16 15p 

 

3mm plug 20p 

 

DIN plug 5 pin 240° 20p 

 

SA24O4 95p 

 

1K. 5K, 10K, 50K. 

 

SCREENED 

 

22/10 8p 220/25 20p 

 

3mm socket 15p 

 

5 pin 3601 3013 

 

SA2190 SOP 

 

SEMICONDUCTORS 

 

Single Round 17p 

 

22/16 lop 220/35 Zip 

 

4mm plug 15p 

 

6 pin 4op 

 

SA1862 Sop 

 

So extensive is the range of list 

 

Twin Round Nip 

 

22/25 lop 220/63 33p 

 

4mm socket 15p 

 

7 pin 20p 

 

SA2111 200p 

 

ad semiconductors Please send 

 

Figure 8 min 20p 

 

22/35 lip 470/16 Zap 

 

Phone plug top 

 

8 pin 60p 

 

SA2019A 150 

 

large SAE for details 

 

Figure 8 std 30p 

 

22/63 15p 470/25 27p 

 

Phono line ski 20p 

 

DIN skis 2 pm lop 

 

SA2020 140p 

 

TRANSISTOR MOUNTS 

 

4 Core 70p 

 

47/10 lop 470/35 31p 

 

Jack plug 2 5m 1513 

 

3 pin ZOP 

 

SA2367 19013 

 

T03 lop TO66 top 

 

Spiral Wrap I' 15p 

 

47/16 fop 470/63 46p 

 

Jack plug 3 5m 15p 

 

4 pin 15p 

 

SA2368 95p 

 

DIL SOCKETS 16 pin 12p 

 

J' 20p 

 

47/25 13p 1000/10 24p 

 

Jack ski 2.5mm 15p 

 

5 pin A 15p 

 

Many other connectors, adapters 

 

8 pm 9p 24 pin 21p 

 

�^ 45p 

 

47/35 15p 1000/16 29p 

 

Jack ski 3.5mm 15P 

 

5 pin B 20p 

 

& leads in stock. 

 

14 pin lip 40 pm 35P 

 

Jack ski line 2.5mm 30p 
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Electronic Scribe 

 

We hear a lot about computer literacy in 

 

schools. We are breeding a generation 

 

which is as at home with keyboard and 

 

screen, as pen and paper. 

 

This may not necessarily be a good thing. 

 

Several journalists I know are now using a 

 

portable computer with solid-state memory 

 

instead of pen and paper to make notes at 

 

press conferences. Although I own this 

 

equipment, and use it to send articles by 

 

electronic mail from abroad, I reckon there 

 

is still no substitute for pen or pencil and a 

 

wire-bound notebook. 

 

I defy anyone to type as quickly as they 

 

can scribble, and think while they are doing 

 

it. The silent keyboards on these portables 

 

just aren't silent. They run out of memory 

 

and eat expensive batteries. 

 

If the world had begun with portable bat-

tery powered computers and solid-state 

 

memory, we would now be heralding the 

 

invention of paper notebooks as a major 

 

breakthrough. No computer can give faster 

 

access than flipping through the pages of a 

 

notebook. 

 

You save data by tearing out a page and 

 

keeping it; and erase data by tearing out a 

 

page and throwing it away. If you regret 

 

erasing something, you just rummage 

 

through the rubbish bin. If you run out of 

 

memory space, you can write on the backs 

 

of the paper pages or up the side margins. If 

 

a pencil breaks, you sharpen it. 

 

Password 

 

The British Library has woken up to the 

 

risk of training children in computer skills, 

 

but not following through with the 

 

necessary re-education on how to store and 

 

access data. The BL met recently with the 

 

American National Commission on 

 

Libraries and both bodies are now lobbying 

 

their governments to adopt a completely 

 

new approach to the school curriculum. 

 

The libraries claim that knowing how to 

 

access a data base efficiently, instead of 

 

searching through paper, can double 

 

productivity. The obvious snag, of course, is 

 

that you have to know how to search a 

 

computer data base, rather than go to the 

 

library and take books off the shelves. 

 

The hidden snag is that data base 

 

searching is by keyword. Even a seminal ar-
ticle will be lost forever in a digital memory 

 

if it does not contain a keyword that future 

 

searchers are likely to use. 

 

But in true chicken and egg situation, the 

 

searchers cannot know what the crucial 

 

keywords are, without seeing the text. 

 

Journalists, scientists and academics will 

 

have to learn to use several obvious 

 

keywords, at least once, in each new text 

 

they write. 

 

The legal profession already knows some 

 

of the pitfalls to its cost. It already has 

 

available a data base of legal precedents, 

 

for instance, who sued who over what tort 

 

and who won and lost. 

 

The data base can be accessed by 

 

keywords, like name of the litigants or the 

 

legal tort at issue. Often, of course, lawyers 

 

BY BARRY FOX 

 

cannot remember the names of the people 

 

involved in an obscure case from donkey's 

 

years ago. So they have to search by tort. 

 

Usually the only text stored is the judge's 

 

decision. Unfortunately, some judges have 

 

a warped sense of humour, which in this 

 

context is proving to be decidedly unfunny. 

 

Sometimes they refuse to use the standard 

 

legal jargon, and coin a new word of their 

 

own. So a search by normal keywords will 

 

fail to find the precedent. 

 

Exactly the same thing will happen in the 

 

future if scientific discoveries are described 

 

in new words which the researcher has 

 

coined. Anyone writing a research report 

 

should think about this kind of problem 

 

now, because what you write today will end 

 

up in a data base of the future. No-one will 

 

have time to vet the text retrospectively, to 

 

make sure it includes logical keywords. 

 

Track Record 

 

If you are browsing in hi fi shops you may 

 

see an odd-looking turntable from NAD, the 

 

Massachusetts hi fi firm. NAD modestly 

 

called it UGAT, the last great analogue 

 

turntable. 

 

Although not too popular with hi fi buffs 

 

it has an interesting history. It was 

 

designed in Czechoslovakia, analysed by a 

 

Boston think-tank, refined by a German 

 

,Mind Bender 

 

designer living in America and is being 

 

manufactured by the Tesla factory at 

 

Litovel, Czechoslovakia. The production 

 

tools were made in Yorkshire. And the 

 

technology in UGAT is as confusing as its 

 

pedigree. 

 

All hi fi gramophone designers face the 

 

same problem. The pick-up stylus must 

 

faithfully track groove undulations which 

 

are smaller than the wavelength of light. 

 

To stop the turntable behaving like a 

 

seismograph, it is suspended on isolating 

 

springs. But these have a natural resonant 

 

frequency and if it matches a natural 

 

resonance of the pick-up arm, there is a dis-
astrous amplification of background noise. 

 

To be really effective the turntable 

 

suspension should have a very low 

 

reonance, around 4Hz. The arm resonance 

 

varies with the compliance, or springiness, 

 

of the pick-up cartridge which the hi fi 

 

enthusiast fits. With bad luck the 

 

resonances match and interact. 

 

Traditionally hi fi designers have used a 

 

rigid tube as the pick-up arm, to curb flex-

ing. But good tubular arms are very expen-
sive. In Czechoslovakia, where there's not 

 

much exotic hi fi available, enthusiast Jiri 

 

Janda designed a budget alternative. He 

 

used a thin flat arm that is laterally stiff but 

 

vertically flexible. 

 

In Boston NAD came up with a sprung 

 

counterweight that can be adjusted to can-
cel the vertical resonance of the arm. The 

 

owner uses a calibration record supplied by 

 

NAD to fine tune the arm to a chosen car-

tridge. 

 

UGAT is being made by Tesla in 

 

Czechoslovakia which, says NAD, makes it 

 

the first East-West collaboration on a con-
sumer electronics product. L'GAT costs 

 

£ 100, which is quarter the price of the best 

 

hi fi turntable. Audio experts are suspicious 

 

of the design theory. 

 

Earlier this year I was in Chicago for the 

 

Consumer Electronic Show (see October 1984 

 

issue). Atari were drawing crowds and 

 

generating press and TV coverage with a very 

 

odd new video game. 

 

The crowds round the Atari stand were 

 

queueing to play "Mindlink", Atari's new 

 

video game gimmick. Chicago television ran a 

 

news item on Mindlink; the Wall Street Journal 

 

wrote a report. I did not like what t saw. 

 

Mindlink is a thick black band which 

 

clamps with Velcro touch-and-close fasteners 

 

round your forehead. A wire from the band 

 

plugs into an Atari video games unit, with 

 

some extra control software. The Mindlink 

 

system will sell at around 80 dollars and 

 

according to the Atari brochure "sends 

 

electronic impulses from your mind to your 

 

computer". 

 

The demonstrator at Chicago, who claimed 

 

also to be the designer, said it worked by 

 

"EMG or electromylography". Atari's 

 

brochure says Mindlink "looks like magic, but 

 

works by relaxation" and lets users control 

 

their Atari video game "by the power of your 

 

mind alone". 

 

What you do is look at the screen, pucker 

 

your forehead or eyebrows, and watch the 

 

graphics move as if under joystick control. 

 

This says Atari's literature "can reduce stress 

 

with biofeedback programs". 

 

Under Pressure 

 

Frankly, I doubted that Mindlink worked 

 

as claimed. So I queued to play the game and 

 

then, while the demonstrator was not looking, 

 

took off the headband and fiddled around with 

 

it. Inside the band there are metal pads on soft 

 

squashy mounts. I found that if I put my hand 

 

across the metal pads, presumably to make 

 

electrical contact through my skin, and then 

 

squashed the mounts, the graphic pictures on 

 

screen dutifully moved. 

 

At this point the demonstrator saw what I 

 

was doing and tetchily demanded that I stop. I 

 

suggested to him that Mindlink worked by 

 

straightforward electrical contact and 

 

mechanical pressure, rather than power of 

 

mind alone. 

 

The demonstrator-designer vehemently 

 

denied this and promised to send full details, 

 

including patents, to prove that Mindlink 

 

works by sensing electronic impulses from the 

 

brain. Obviously the Wall Street Journal was 

 

convinced because its reporters wrote 

 

"positive and negative impulses from muscles 

 

in the forehead 'tell' the computer to move a 

 

playing figure ..." 

 

Despite reminders, I still have heard 

 

nothing from Atari and await with interest any 

 

attempt by the company to launch the product 

 

in Britain with a technical description as exotic 

 

as that spouted in Chicago. 
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ORKSHOP 

 

POWER SUPPLY 

 

WILLIAM LEUNG 

 

A variable-voltage power supply is a basic requirement for the home constructor. This design 

 

offers output continuously variable from 3 to 30 V, with built-in current limiting at 550mA. 

 

THIS POWER SUPPLY UNIT Is relatively 

 

cheap to build, and allows con-

tinuously adjustable output up to 30V, 

 

with current limiting. This means that the 

 

power supply is short-circuit protected— 
a useful feature. Thermal overload 

 

protection is also included. 

 

The panel meter is switchable to read 

 

from 0 to 30V output, or 0 to IOV; alter-
natively, current can be measured on a 

 

scale from 0 to I A. 

 

THE CIRCUIT 

 

The mains voltage is stepped down by 

 

transformer T1 to about 30 volts a.c. 

 

when both the secondary windings are 

 

connected in series. This is fed into the 

 

bridge rectifier REC 1 which converts the 

 

alternating current into a pulsating direct 

 

current. See Fig. 1. Capacitor C l 

 

smoothes out the pulses to give a nominal 

 

voltage of about 42 volts d.c. 

 

The heart of the project is IC I, a 5-
terminal adjustable voltage and current 

 

regulator, the output voltage of which is 

 

determined by the resistance of VR 1: 

 

Von,= 2.77(1+ RRI) volts 

 

Hence it can be seen that the higher the 

 

resistance of VR 1, the higher the output 

 

voltage. 

 

CURRENT LIMITING 

 

The regulator features overload protec-
tion in the form of current limiting. To ex-
plain what current limiting is, an example 

 

is probably best. Suppose the output of 

 

the regulator was limited to a maximum 

 

of 500mA, and it was set to deliver 10 

 

volts into a 100 ohm resistive load. By 

 

applying Ohm's Law: 

 

V = I x R 

 

10 =I x 100 

 

therefore I = 0-1A or 100mA flows 

 

through the resistive load. 

 

Now suppose that the load is changed 

 

to 5 ohms, then theoretically the current 

 

flowing through this load would be: 

 

V = I x R 

 

10=Ix5 

 

therefore I = 2A. However, because the 

 

maximum current allowed by the 

 

regulator is 500mA, the current which is 

 

actually delivered is in fact the preset 

 

500mA. Hence the voltage across the 

 

load is: 

 

V=IxR 

 

V=0.5x5 

 

therefore V = 2.5 volts and not 10 volts 

 

as set. Referring back to Fig. 1, the com-
bined value of R I a and R I b governs the 

 

maximum current which can be drawn 

 

from the power supply. 

 

LIMITATIONS 

 

Although the L200 regulator is 

 

capable of handling up to 2 amps as 

 

stated in the manufacturers' data sheets, 

 

it is not however capable of delivering 2 

 

amps over the entire range from 3 to 30 

 

volts output for a given input voltage (e.g. 

 

40 volts) into the regulator. (Likewise 

 

with any other similar voltage regulator.) 

 

Even for 500mA flowing through the 

 

regulator, the maximum recommended 

 

voltage drop across the L200 according 

 

to the manufacturer's data sheet is about 

 

25 volts for the regulator to operate 

 

properly. For our purposes, in order to 

 

cover the full 3 to 30 volts output at 

 

around 500mA, the input voltage would 

 

have to be at least 33 volts to cater for the 

 

maximum output voltage of 30 volts. At 

 

the other end of the scale, at 3 volts out-

put delivering 500mA for the 33 volts in-

put, there would be a voltage drop of 

 

about 30 volts across the regulator which 

 

obviously exceeds the maximum recom-
mended value for the given current. 

 

However, the heat dissipated within the 

 

regulator will then cause the thermal 
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overload protection to trip in and thus 

 

shut down the regulator. 

 

THERMAL PROTECTION 

 

The remaining parts of the circuit are 

 

there to serve two inter-related purposes. 

 

The first is to solve the above problem by 

 

ensuring that at whatever output voltage, 

 

the voltage drop across the regulator will 

 

be around 4 to 4.4 volts. At such a low 

 

voltage drop across the regulator, the 

 

maximum dissipation which IC I will ex-

perience is about 2.5 watts which can be 

 

handled quite easily. Hence IC 1 does not 

 

require a large heatsink as most of the 

 

work in dissipating the heat is done by the 

 

series connected power transistor TR 1. 

 

This also means that the voltage 

 

reference at pin 4 of IC 1 is unlikely to 

 

drift. causing the output voltage to drift in 

 

proportion, due to the excessive heat 

 

which IC 1 would otherwise have had to 

 

deal with. Secondly, there is less 

 

likelihood of the regulator being damaged 

 

by an excessive voltage at its input when 

 

operating at 30 volts output. (The maxi-
mum continuous voltage input is 40 volts 

 

for the L200.) 

 

NOTE. TR1 t 1C1 MOUNTED ON HEATSINK 

 

ii -SCE TEXT 

 

NE1 

 

 
C 

OV 

 

 CE 

 

Fig. 1. Circuit diagram of the Mini Workshop Power Supply. 

 

R9 

 

220 

 

The circuitry involved in carrying out 

 

the above task is fairly simple. D2, D3, 

 

TR3 and R3 form a simple constant 

 

current generator, whereby a constant 

 

current of about 3mA appears at the 

 

collector of TR3. This is sufficient to 

 

drive the Darlington configured pair TR 1 

 

and TR2 in addition to providing a 

 

suitable bias current for the Zener diode 

 

D 1. 

 

Because of the action of D 1, the collec-
tor of TR3 will always be about 5.6 volts 

 

above the positive output terminal; and if 

 

the voltage difference between the base of 

 

TR2 and the emitter of TR 1 is around 

 

1.2 volts, then the input of IC 1 will be 

 

about 4.4 volts (5.6 — 1.2 = 4.4) above 

 

the positive output terminal. 

 

CONSTRUC� 

 

ION 

 

PRINTED CIRCUIT BOARD 

 

Begin construction with the printed cir-
cuit board. See Figs. 2 and 3. Remember 

 

to insert the link, and to use Veropins for 

 

"off board" connections. For the current 

 

limiting resistor(s), two OC133 wirewound 

 

resistors in series can be used. If these are 

 

unobtainable, then a single OC168 will suf-
fice, with a link bridging the points where 

 

the other resistor would have gone. When 

 

inserting the semiconductors, make sure 

 

that they are fitted the correct way round, 

 

the same applying to the two electrolytic 

 

capacitors. 

 

Once the circuit board has been com-
pleted, a suitable heatsink can be fitted to 

 

IC I with a mounting kit smeared with 

 

heatsink compound. 

 

METERING BOARD 

 

For the specified panel meter, the two 

 

holes drilled in the board are correctly 

 

spaced for fixing to the terminals on the 

 

rear of the meter. Once the holes have 

 

been drilled and checked to see that they 

 

will actually fit onto the terminals, make 

 

the appropriate breaks and linking 

 

together of neighbouring tracks as illu-
strated in Fig. 4. Depending on whether 
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R I consists of a single 0.68 ohm or two 

 

0.33-ohm resistors, the value of RIO 

 

should be chosen to be either 20 or 2k4, 

 

respectively. 

 

PANEL METER 

 

With the specified panel meter, unclip 

 

the acrylic cover and carefully remove the 

 

two screws holding the faceplate in posi-
tion. To add the "customised" scale, sim-

ply stick a white self-adhesive label over 

 

the original faceplate. (You should still 

 

just be able to make out the original scale 

 

markings beneath the label.) Then using a 

 

scalpel or something similar, carefully cut 

 

out as closely and as neatly as possible, 

 

the curved strip to reveal the graduations 

 

of the original scale underneath. 

 

Once having done this, all that is now 

 

necessary is to use dry transfers to make 

 

up the new scale, and then to refit the 

 

revised faceplate and cover. Details of the 

 

customised scale used can be seen from 

 

the photograph. Finally, check that the 

 

meter movement is not obstructed. 

 

HARDWARE 

 

The case is a simple and inexpensive 

 

aluminium box of two "U"-shape pieces 

 

(150mm width, 100mm depth, 75mm 

 

high). For this case, the appropriate 

 

mounting holes for the front panel should 

 

be drilled as detailed in Fig. 5. If a panel 

 

meter other than the recommended one is 

 

used, and has a face larger than 50mm 

 

width by 45mm high, it will be necessary 

 

to alter the mounting positions of VR I 

 

and S3 to allow for the same finger 

 

room between the control knob for VR1 

 

and the panel meter. 

 

The mounting position of the main 

 

circuit board, transformer and the rubber 

 

feet are shown in the final photograph. 

 

Once all the appropriate holes have 

 

been drilled, including a suitable hole for 

 

passing the connecting leads from the 

 

power transistor TR 1 to the main circuit 

 

board, follow the wiring diagram (Fig. 6) 

 

to complete the project. It is advisable to 

 

start with the "mains" potential wiring 

 

through to the main circuit board and 

 

finally the metering board. TR 1 was 

 

mounted on the heatsink with a mounting 

 

kit smeared with heatsink compound. 

 

The earth tag is connected to the case 

 

by fixing it to the nearby bolt which also 

 

fixes a rubber foot in place. 

 

From the photograph of the inside of 

 

the power supply, it can be seen that the 

 

interconnecting leads are longer than ac-

tually necessary, so as to facilitate in the 

 

partial removal of the boards without 

 

having first to de-solder several leads 

 

from the board. 

 

TESTING 

 

Having completed all construction, re-
check all interconnections paying par-
ticular attention to the mains wiring and 

 

to power transistor TR 1. If satisfied, turn 

 

VR 1 fully anti-clockwise, all internal 

 

presets fully clockwise and the "meter" 

 

switch set to VOLTS. Then connect a 

 

multimeter set to measure volts to the 
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30V 

 

SECONDARY 

 

TRI 

 

COLLECTOR 

 

Fig. 2. Component layout. 

 

Fig. 3. Printed circuit board design. 

 

output terminal posts and switch on the 

 

power supply. LP I should light up and 

 

the output voltage should be of the order 

 

of 2.7 to 3 volts, the panel meter reading 

 

slightly lower. If anything but this is ob-
tained, immediately switch off the power 

 

and re-check your construction. 

 

If all is well at this point, then slowly 

 

turn the voltage up by turning VR I 

 

clockwise. The output voltage at fully 

 

clockwise position must NOT be greater 

 

than 34 volts, otherwise, damage to IC 1 

 

may result due to an excessive input 

 

voltage. To reduce the maximum capable 

 

output voltage, simply solder a resistor of 

 

around 100k across the two pins on VR I 

 

which should already have connecting 

 

leads coming off them. 
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Fig. 4. Drilling details and component layout for matrix stripboard. 

 

COMPONENTS 

 

Resistors 

 

•R 1 a,b 0033 (05268) (2 (1) off) 

 

1 watt wirewound 

 

R2 820 R7 120k 

 

R3 220 R8 270k 

 

R4 180 •R10 2k4 (20) 

 

R5 15k R9 220 

 

R6 tk 

 

All -y' W carbon +5% except R1 

 

Potentiometers 

 

VR 1 10k linear 

 

VR2,3 47k (horizontal) sub 

 

miniature carbon preset 

 

(2 off) 

 

VR4 1 k (horizontal) sub 

 

miniature carbon preset 

 

preset 

 

Capacitors 

 

C1 2200µ/63V axial 

 

electrolytic 

 

C2 1µ/63V radial 

 

electrolytic 

 

C3 100n polyester 

 

Semiconductors 

 

D1 BZY88C5V6400mW 

 

Zener diode 

 

D2-5 1 N4148 signal diode 

 

(4 off) 

 

D6 1 N4002 rectifier diode 

 

REC1 W04 bridge rectifier 

 

TR 1 2N3055 transistor (npn) 

 

TR2 BID 139 transistor Inpn) 

 

TR3 BC556 transistor (pnp) 

 

TR4 BC546 transistor (npn) 

 

ICI L200 voltage regulator 

 

Miscellaneous 

 

T1 25VA: 0-1 5V, 0-1 5V 

 

transformer 

 

S1,2 d.p.d.t. miniature toggle 

 

switch (2 off) 

 

S3 push-to-make switch 

 

ME1 100µA (3k5) panel 

 

meter (ALTAI) 

 

LP 1 mains neon indicator 

 

aluminium box (2812), terminal 

 

posts (red, black, green), knob 

 

(VR 1), heatsink for TR 1 (40C/W), 

 

heatsink for IC1 07°C/W), main 

 

printed circuit board, Veroboard 

 

(10 strips of 24 holes), T03 

 

mounting kit, T0220 mounting 

 

kit, rubber feet (4), cable grom-
met, plus cable and mounting 

 

hardware. 

 

Approx. cost 

 

Guidance only 

 

£25 

 

E19g 

 

TERMINAL 

 

BLOCK 

 

35 

 

30 

 

FRONT PANEL 

 

30 

 

35 

 

Fig. 5. Front panel dimensions. 
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Fig. 6. Wiring diagram for the 

 

Mini Workshop Power Supply. 
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Once it is established that the desired 

 

voltage coverage is possible, then recon-
nect the multimeter to measure the input 

 

voltage of ICI (connections to OV ter-
minal and the Veropin next to C2). 

 

Depending on the setting of VR 1, the out-

put voltage should be within the range 7 

 

to 38 volts. 

 

If all is still well, at this point, with 

 

VRI fully anti-clockwise, connect the 10-
ohm test resistor across the output ter-
minals with a multimeter set on volts con-
nected across the resistor. Advance VRI 

 

slowly and at about 5.5 to 6 volts, 

 

however further VR 1 is advanced, the 

 

voltage reading should remain constant. 

 

TR I should also start warming up. If 

 

TR2 starts heating up, then switch off 

 

power immediately and check the connec-
tion between TR 1 collector and the cir-
cuit board. (TR2 will probably need 

 

replacing.) 

 

If no problems are experienced, then 

 

this test shows that the current limiting is 

 

working satisfactorily. If the value of the 

 

constant voltage obtained is significantly 

 

different from the value already men-
tioned, re-check your wiring and the 

 

physical condition of the current limiting 

 

resistor(s). 

 

METER CALIBRATION 

 

With the "meter" switch set to VOLTS 

 

and a multimeter connected across the 

 

output terminal posts set also to measure 

 

the voltage, adjust VR3 until the output 

 

voltage corresponds to the reading ob-
tained on the upper scale of the panel 

 

meter. Next, ensuring that the output 

 

voltage is less than 10 volts, hold PB 1 

 

down and at the same time, adjust VR2 

 

to calibrate the lower scale of the panel 

 

meter with the actual output voltage. 

 

Finally, change the "meter" switch 

 

over to AMPS and with VRI fully anti-

7� 

 

TAKE N07 E 

 

Photograph showing the internal wiring of the Mini Workshop Power Supply unit. Note 

 

that the Veroboard is mounted directly on the rear of the panel meter. 

 

clockwise, connect the test resistor in 

 

series with your multimeter set to read 

 

up to 500mA, and adjust VRI so as to 

 

obtain a suitable test current from which 

 

the lower scale of the panel meter can be 

 

calibrated by adjustment of VR4. If a 

 

suitable multimeter is not available, then 

 

Teach In '84, Part 12 (Sept. '84) 

 

On page 557, under COMPONENT CHECKING, the sen-
tence in brackets in the second paragraph should read: 

 

"For an old-fashioned germanium transistor the deflection is 

 

greater." (Not "less".) 

 

Capacitance Comparator (July '84) 

 

Owing to slight differences in the characteristics of i.c.s it may 

 

be found that the delay introduced by R7 and C4 is not great 

 

enough, causing D5 to light for any setting of VR 1. If this is the 

 

case, the value of either R7 or C4 should be increased. 

 

Vic-20 Light Pen (Circuit Exchange) 

 

(September 1984) 

 

The program and lines on page 565 should read: 

 

Program 1; 20 PRINT Y 

 

Program 2; 10X=INT((PEEK(36870)-49)/4): 

 

Y=INT((PEEK(36871)~32)/4) 

 

30FOT T=1 TO 20: NEXT T 

 

a similar technique used to check the 

 

current limiting of the power supply can 

 

be used, i.e., use Ohm's Law to calculate 

 

the actual current flowing through the 

 

test resistor. (Note: the accuracy of this 

 

method is also dependent on the tolerance 

 

of the test resistor used.) ❑ 

 

BOOK REVIEWS  

 

MICRO INTERFACING CIRCUITS BOOK 1 

 

Author 

 

Price 

 

Size 

 

Publisher 

 

ISBN 

 

R. A. Penfold 

 

£2.25 

 

177 x 112mm. 96 pages 

 

Bernard Babani 

 

0-85934-105-4 

 

THIS is a perfect starter book for amateurs in the electronics 

 

field wishing to build computer peripheral devices and add-
ons. Despite being quite a small book, there is plenty of useful 

 

information on all aspects of interfacing techniques with many 

 

practical circuits described in detail. 

 

Although some previous knowledge of electronics is 

 

necessary there is a fair amount of background information on 

 

computer hardware and digital circuitry included, which should 

 

enable most people to build simple interfaces without too much 

 

difficulty. 

 

There are many aspects of interfacing which are often 

 

overlooked by newcomers to electronics, such as the use of 

 

magnitude comparators in address decoding and the intelligent 

 

use of control lines in device selection. All in all a very useful 

 

and interesting little book, but may be a little over-priced at 

 

£2.25. 

 

R.M.B. 
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ELECTRONIC SIREN 

 

KIT 

 

Produces an extremely 

 

loud piercing swept 

 

' equency tone from a 

 

3 15V supply Enable 

 

input for easy connection 

 

to alarm circuits 

 

,,ciudes5n Horn Speaker 

 

C7 90 

 

Mini siren 

 

As above, but with a small speaker (instead 

 

of horn speaker) for internal use [4.30 

 

e� 

 

R 

 

SECURITY PRODUCTS 

 

Protect your home 

 

and property and 

 

save by building 

 

your own burglar 

 

alarm system 

 

Stair Met 23 . 7 in (950 120) 

 

Floor Mat 29 . 16 (n (950 1251 

 

Tamperproof connecting block 

 

950110 

 

Door /Window Contacts. Flush 

 

mounting, 4 wire, Magnet switch 

 

Per Parr 1950 1401 

 

Window Tape 05 wide 50m 

 

,950145 1 9501451 

 

Window Tape Terminations 

 

Per Pau. (950 150) 

 

Kay operated Switch. 1 5A 250V 

 

SP5T Heavy chrome metal 

 

1350 1281 C4.50 

 

Passive Infre Red Detector 

 

Detects intruder's body heat Range 

 

10 metres 12V DC. wo 6 oc contact 

 

Sur. 4. 2. 2 ins. 1950 135) C45.00 

 

Alarm Control Unit. 4 Input Caluits. 2 

 

instant and 2 delayed Adjustable entry. 

 

exit and alarm times. Built and tested Full 

 

mstruct(ons suppled. Slze. 180 • 130 

 

30mm Supply 12V DC 

 

(950 160) C26. DO 

 

Ultrasonic Burglar Alarm. Self-contained 

 

mains or battery powered unit complete 

 

with horn and AC adaptor. 

 

148.00 � P&P E2.20 

 

SW Horn Speaker. 5 5 ins B ohm Ideal 

 

for sirens, etc 2 5m lead and 3 5mm jack 

 

plug 1403148) E6. 15 

 

[ 1 70 

 

[2 60 

 

[0 30 

 

C1 D5 

 

E2 50 

 

(0 36 

 

IR GARAGE DOOR 

 

CONTROLLER KIT 

 

For controlling motorised garage doors 

 

and switching 

 

garage and dnve 

 

lights on; off UPlo 

 

a range of 40 it 

 

Lots of spph-
cations like 

 

COntr0116ng lights 

 

and TVs. 

 

eta in the home. Ideal for aged or d(s 

 

a bled persons, this coded kit comprises of 

 

e mains powe ad infra red lecewer with a 

 

normally open relay output plus two 

 

retched transistor outputs, battery-
powered tr ansmale, and opt0 isolated 

 

solid state mains switch. 

 

XK103 

 

XK105 Extra transmitters 

 

PANTEC KITS 

 

026.00• 

 

El0.50 

 

PN2 FM Micro Transmitter E7 50 

 

Fill  Stabilised Power Supply 113.70 

 

pN5 2. 10w Stereo Amplifier [14.50 

 

Pill, 2 . 40w Stereo Amplifier E24.95 

 

Pill Pushbutton Stereo Preamp E12.90 

 

PNB Tone & Volume Control [13.60 

 

PN11 3w FM Transmitter Ell 95 

 

PN 13 Single Channel FM 

 

Transmitter E9. so 

 

Pill Receiver for above 115.50 

 

TOP QUALITY ... TOP SERVICE 

 

BOTTOM PRICES! 

 

For FREE CATALOGUE send 9" x 6
-
 SAE - contains full list of Stock 

 

range all at very competitive prices. Cash with order (except account 

 

customers). Access or Barclaycard telephone orders welcome. Add 

 

65p p&p + 15% VAT to all UK orders. Overseas customers add £2.50 

 

p&p Europe, £6.00 elsewhere. Giro No. 529314002. Goods by return 

 

subject to availability. Shop open 9am-5pm (Mon-Fri). 1Oam-4pm 

 

Sat). ALL PRICES EXCLUDE VAT 

 

CHRISTMAS P' ESENTS GALORE 

 

•TE DOOR CHIME 

 

Based on SA8 06001C the kit includes an 

 

components. 

 

dulled box l9 
loudspeaker. PCB we 

 

5. 71 .35nl and full in 

 

structons

NER

. Requires a 9V 
battery and 

 

pushswftch. IDEAL PROJECT FOR BE. 

 

GINS 0,de1as XKi02 

 

550 

 

DIGITAL MULTIMETER 

 

'9 ranges including do current to 

 

I OA, resistance to 20M, ac & do 

 

volts and npn' pup transistor gain. 

 

Full overload protection. Comes 

 

with test leads, battery and 

 

case. Size. 175 - 93. 42mm 

 

(405204) E32.00 

 

STOCKING FILLERS All full spec branded devices. 

 

PACK 111 650 Resistors 47 ohm to 1OMohm - 10 per value E4 .00 

 

PACK 121 40 x 16V Electrolytic Capacitors 10k,F to t000uF E3.26 

 

PACK (3) 60 Polyester Capacitors 0.01 to 1NF(25OV - 5 per value C5 55 

 

PACK (4) 45 Subminiature Presets 100 ohm to 1 Mohm - 5 per value E2.90 

 

PACK (5) 30 Low Profile IC Sockets 8. 14, and 16 pin - 10 of each E2,40 

 

PACK (6) 25 Red LEDs (5mm dla.I E1.60 

 

ANTEX SOLDERING 

 

IRONS 

 

i 

 

I 

 

1 

 

C240 15 Watt (650 1001 

 

CS230 17 Watt (650 103) 

 

XS 

 

240 25 Watts 1650 104) 

 

ST4 Stand 1650 110) 

 

Ch led Bills 

 

06.60 

 

E6.80 

 

E5.90 

 

(1.90 

 

89 

 

BT STYLE PHONE 

 

CONNECTORS 

 

T I
-

11
7 
v Line Jack Units -

r !<� � Master Unit (lust 

 

- line unit) has bell 

 

vi 

 

capacitor and 

 

swge arrester 

 

Flush or surface mounting Screw con 

 

nectors 

 

Master (flush) 1960 110) E3.00 

 

Master:surface) (960 112) C3.00 

 

Master : mini surface) (980 113) 13 00 

 

Secondary (flush) 1960 1141 (2 65 

 

Secondary : surface) 1980 116112.65 

 

Secondary in- al 1960 117) C3.00 

 

Duel outlet adaptor 1960 118) C4.20 

 

4-way line cord - with plug to spade ter 

 

minals 1960 1201 [2.00 

 

4-way line cord (960 1301 00.20 par m 

 

BOOKS 

 

IWe stock BABANI, T.I. and ELEKTOR Books 

 

REMOTE CONTROL 

 

KITS 

 

These uncod,d lots are intended for low 

 

cost Single channel applications. 

 

MKS Infra-Red Transmitter KR - for use 

 

with MK7 and MK17 receivers. Box sup 

 

piled. Requires a 9V PP3 battery Range 

 

approx. 20ft C4.50 

 

MK7 Receiver Kit. Mains powered with 

 

inac output to switch up to 50OW at 

 

240V ac Latched or momentary output 

 

available Box not supplied. 110.50 

 

MK 16 Mains-powered Transmitter - 

 

continuous Operation such es burglar 

 

alerme, etc Range approx 611 May also 

 

be powered from 9V dc. 13.60 

 

MK 17 12V DC Receiver - operates from 

 

6 13V do Relay output with 3 Amp DPDT 

 

contacts. Latched momentary or 'break 

 

beam' output. C10. 50 

 

ELECTRONIC LOCK KIT 

 

With hundreds of uses indoors, garages 

 

car anti theft devices. electronic equip 

 

ment, etc. Only the correct easily 

 

changed four digit code will open itt Re 

 

quires s 5-15V DC supply. Output 

 

750mA. Fits into standard electrical war; 

 

box. 

 

Complete kit )except front panel) 

 

XK101 E/1.60 

 

electric Lock Mechanism for use with 

 

xisting door locks and the above kit 

 

(Requires relay 1 1 2V AC-DC coil 

 

701 1501 E14.95 

 

HOME LIGHTING KITS 

 

These kits are 

 

designed to 

 

replace a Stan 

 

card wall switch 

 

to control up to 

 

30ow of lighting 

 

TDR300K Remote Controlled 

 

Light Dimmer 

 

MKS Transmitter for 

 

above 

 

TD300K Touch Dimmer 

 

TS300K Touch Switch 

 

2 way extension 

 

for above kite 

 

LD300K Rotary controlled 

 

Light Dimmer 

 

TDEA 

 

TEACH IN "84 !� $� 

 

DISCO LIGHTING KITS 

 

(14 95 

 

C4 50 

 

C7 75 

 

C7 75 

 

C2 50 

 

Complete kit of top quality components 

 

as specified by EE Including TWO EBBO 

 

starter pecks. C15. 80 

 

Reprints of projects - per Part 351) 

 

S.A.E. 

 

HELPING HANDS 

 

Milli end 

 

crocodile clips on 

 

bell end socket 

 

joints mounted 

 

on a heavy base. 

 

Ideal for holding 

 

and Inspecting 

 

PCBs during sob 

 

daring. fault find 

 

aetc 

 

10 

 

035) E3.95 

 

LWM/ULTRA SENSITIVE 

 

THERMOMETER KIT 

 

dased on the ICL7126 and a 3'f- digit 

 

liquid crystal display, this kit will form the 

 

basis of a digital multimeter lonly a few 

 

additional resistors and switches are re 

 

cured - detests supplied). or a sensitive 

 

digital thermometer I- 50°C to 

 

.150°CI reading to 0.1 °C. The kit has e 

 

sensitivity of 200mV for a full-scale read 

 

ing, automatic polarity and overload 

 

indicstion. Typical battery Ice of 2 year, 

 

(PP3). 016.60 

 

ELECTRONICS 

 

11-13 Boston Road 

 

London W7 3SJ 

 

ORDERS ENQUIRIES 

 

01-5678910 01-5799794 

 

01-579 2842 TECHNICAL AFTER 3pm 

 

f395 

 

DL1000K - This value for money 4-way 

 

chaser features bidirectional sequence 

 

anddimming. lkWperchannel. E15.95 

 

DLZ1000K - A lower cost uni-directional 

 

version of the above. Zero switch np to 

 

reduce interference. E8.96 

 

Optional oplo input allowing audio 'beat i 

 

light response IDLA11) 7OP 

 

DL3000K - 3-channel sound to light kit 

 

features zero voltage switching, auto 

 

rrtei is level control and built-in micro 

 

phone. lkW perchannel. E12. 95 

 

24 HOUR CLOCK? 

 

APPLIANCE TIMER KIT 

 

Switches any ap 

 

phance up to 

 

1 k W on and off at 

 

preset times once 

 

per day. Kit con. 

 

tains all com-
ponents and full 

 

Instructions. Red LED display. Tnac 

 

output. Ideal for recording radio pro-
grammes. 

 

CT 1 ROOK Basic Kit 

 

CT 1000KB with white box 

 

(56. 131 . 71mm) 

 

CT 1000 Ready Built 

 

CLOG. 1pWER 

 

40 

 

C14. 90 

 

C 17.40 

 

C22.50 

 

aLING&NO Ter 

 

i rrCUTAR AD-'M' 

 

.ANWELL 

 

Lt GARAGE 
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Iry the last article, we looked at how cir-
cuits could be created in their minimised 

 

form using techniques such as Karnaugh 

 

Mapping, by use of DeMorgan's laws and 

 

by use of "don't care", "zero-mapping" 

 

and Exclusive-OR implementation. 

 

We will now continue with com-
binational logic methods using Medium 

 

and Large Scale Integration devices (MSI 

 

and LSI) instead of Small Scale Integra-
tion (SSI) devices. 

 

MULTIPLE OUTPUT SYSTEMS 

 

So far we have only dealt with systems 

 

where one output is required. If more 

 

than one output is required, that is, a mul-
tiple output system, and we are using the 

 

SSI chips that we have already looked at, 

 

then the design methods are exactly the 

 

same as before, with each output require-
ment being looked at individually but, 

 

where possible, using common inputs. 

 

Here, however, great care must be 

 

taken to ensure that, where an input com-
bination is designed to give one output 

 

and, at the same time, that combination 

 

has been part-utilised to give another out-
put, no mal-operation occurs to give out-
puts when no outputs should be available. 

 

Suppose we have a system that has 

 

four inputs, A, B, C and D, and four out-
puts, W, X, Y and Z. Now the require-
ments of the system may be as shown in 

 

the truth table below: 

 

INPUTS OUTPUTS 

 

D 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

C B A 

 

0 0 0 

 

0 0 1 

 

0 1 0 

 

0 1 1 

 

1 0 0 

 

1 0 1 

 

1 1 0 

 

1 1 1 

 

0 0 0 

 

0 0 1 

 

0 1 0 

 

0 1 1 

 

1 0 0 

 

1 0 1 

 

1 1 0 

 

1 1 1 

 

W X Y Z 

 

0 0 0 0 

 

l 0 0 0 

 

1 0 0 0 

 

0 1 0 0 

 

1 0 0 0 

 

0 1 0 0 

 

0 1 0 0 

 

0 0 1 0 

 

1 0 0 0 

 

0 1 0 0 

 

0 1 0 0 

 

0 0 1 0 

 

0 1 0 0 

 

0 0 1 0 

 

0 0 1 0 

 

0 0 0 1 

 

This is just a suggested system but if 

 

observation is made of the truth table it 

 

can be seen that W has an output 

 

whenever there is just one input on A, B, 

 

C or D, X has an output with two inputs 

 

available, Y has an output with three in-
puts available and Z has an output with 

 

all four inputs. 

 

It is a circuit that counts the inputs 

 

available and outputs the number of 

 

"true" inputs. It may or may not have 

 

any real applications but, nevertheless, is 

 

a good example of a multiple output 

 

system. Let us plot the outputs described 

 

above on Karnaugh maps, direct from the 

 

truth tables: 

 

C 

 

__A___� 

 

W 

 

V 

 

{ 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

C D 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

C D 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

i9 

 

D �d 

 

W = AM5 + ABC15 + AffC6 + 

 

A$CD 

 

X = ABC) + A$Ct5 + ABCD + 

 

ABED + ABCD + ABCD 

 

Y = ABC15 + ABCD + ARCD + 

 

ABCD 

 

Z = ABCD 

 

Note that, after the last article in this 

 

series, when I discussed the use of 

 

Exclusive-OR gates, it should be possible 

 

to recognise that the Exclusive-OR pat-
tern occurs, to some extent, in the map 

 

for X output. This can be shown thus: 

 

C 

 

{ 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

D 

 

which is identically equal to: 

 

C C 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

�r 

 

D 

 

therefore 

 

0 

 

0 

 

D 

 

X=A®B®C®D. 

 

[(ABCD) + (AUC6)1 

 

If the circuit for X is implemented 

 

using all-NAND components, the circuit 

 

becomes that shown in Fig. 1, which is 

 

seen to use four NAND packages. In 

 

order to obtain the "NOT" function, one 

 

hex-inverter package would be required, 

 

to give a total of five packages being 

 

used. 

 

Now, if the circuit were to be im-
plemented using Exclusive-OR functions 

 

as described above, there would be a total 

 

usage of only four packages, the circuit 

 

being as shown in Fig. 2. 
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Fig. 1. All-NAND. 

 

X 

 

A A 

 

C Z 

 

D 6 

 

Fig. 2. Exclusive-OR. This saving of one package for the circuit may not be important for 

 

the one-off production of a board, but to a manufacturer considerable saving could be 

 

made. 

 

LSI AND MSI DEVICE IN 

 

COMBINATIONAL LOGIC 

 

So far we have only considered SSI 

 

chips—those chips which contain about 1 

 

to 10 gates per chip. We should also be 

 

aware of MSI—those chips with about 

 

10 to 100 gates per chip; LSI—those 

 

chips with more than 100 gates per chip, 

 

and VLSI (Very Large Scale Integration), 

 

which have over 1000 gates per chip. 

 

We are now concerned with using MSI 

 

and LSI packages which can be used in 

 

combinational logic circuits and can be 

 

seen to have certain advantages. 

 

Let us look again at the expression for 

 

X output previously considered. Now X 

 

was one of four outputs from a multiple 

 

output system but, for the purposes of 

 

this example, let us consider that it is just 

 

a single-output system, dependent upon 

 

four variables A, B, C and D. The logic 

 

expression is: 

 

X = ABCD + ABCD + ABCD + 

 

ABCD + ABZ D̀ + ABCD 

 

Now what is the decimal equivalent of 

 

each part of the above expression, if each 

 

part is taken in turn and converted into 

 

numerical form? 

 

ABZ°D — 1100 = 3 

 

A ITC D-1010=5 

 

ABCD — 01 10 = 6 

 

ABCD 1001 = 9 

 

ABCD = 0101 = 10 

 

ABCD = 0011 = 12 

 

Therefore X has to have an output 

 

whenever decimal 3, 5, 6, 9, 10 or 12 

 

appears numerically on the inputs A, B, 

 

C and D, remembering that A is the least 

 

sign cant bit. 

 

Now, this is all very well, but where 

 

has this got us? Well, let us look at the 

 

data selector or multiplexer chip, say the 

 

TTL device 74150 (below). 

 

D C e A 

 

OUTPUT % 

 

IEE132AI 

 

We can see that this chip has 16 inputs 

 

(0 to 15) and one output. Any one of the 

 

inputs can be "addressed" (i.e., selected) 

 

using four control input lines and 

 

whatever state is present on the addressed 

 

input will appear on the output. 

 

For example, if the control lines have 

 

0000 present on them, then input 0 will be 

 

selected and whatever is present on that 

 

input, say a "1", will appear on the 

 

output. In this example, "1" would be 

 

present on the output. Similarly if the 

 

control input has ABC15 present 

 

(representative of decimal 7, numerically) 

 

then input 7 will be selected and its input 

 

state will be given at the output. 

 

So how do we use the chip for our 

 

purpose, for the expression X. Well, in 

 

the example, we require an output with 

 

inputs of decimal 3, 5, 6, 9, 10 and 12. So 

 

we can therefore tie all these chip inputs 

 

to logic 
"1" and tie the remaining inputs 

 

(0, 1, 2, 4, 7, 8, 11, 13, 14 and 15) to logic 

 

"
0

„ 

 

If we then connect our system 

 

variables A, B, C and D direct to their 

 

corresponding control input terminals on 

 

the chip, we have the facility to switch the 

 

multiplexer output to the states that exist 

 

on the inputs when any of these inputs are 

 

addressed using the actual system 

 

variables connected to the control inputs 

 

on the chip. 

 

Thus we will have a certain output 

 

from the system with the required 

 

variable combinations. However, the 

 

74150 chip gives an inverted output, 

 

therefore an inverter must be used, as 

 

shown, to give the output X, otherwise X 

 

would be obtained.SNote, however, that 

 

in many cases the X would probably be 

 

used in any following circuits, thus saving 

 

the inverter.) 

 

The advantage of using this system is 

 

that we have a way to implement the 

 

network using just a single package (or 

 

two packages if the X output needs to be 

 

inverted). In the above example, four 

 

packages were previously used to 

 

implement the function. This represents 

 

quite a saving in space on a printed 

 

circuit board and a saving in costs. 

 

One disadvantage is that glitches may 

 

be generated on an address change but by 

 

using the "strobe" function on the chip 

 

(see data books for further details) this 

 

problem can be eradicated. The "strobe" 

 

function can be used to only look at the 

 

control input word after it has been 

 

changed, not when changing. 

 

To assist learning in the use of 

 

multiplexers for combinational logic 

 

purposes, it would be an idea to do an 

 

exercise in practical design, using such a 

 

device. The pin details given here are for 

 

use with Exercise (1). 

 

INPUTS 

 

STROBE  

 

OUTPUT( F) 

 

CONTROL 

 

INPUT D 

 

GND 

 

T 

 

s 

 

< 

 

T<,so 

 

0 

 

,0 

 

1= ,o 

 

20 11

14 

 

t� 

 

12 

 

,3 

 

= 1s 

 

= e 

 

t= C 

 

7<150 PIN DETAILS 

 

— INPUTS 

 

_ CONTROL 

 

INPUTS 
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Exercise (1): 

 

Design a circuit to implement the 

 

following expression, using a 74150 16-
line multiplexer (pin details given). 

 

W = ABCD + ABCD + ABCD + 

 

ABCD 

 

Note: 

 

(1) Vcc requires a 5-volt supply with 

 

respect to ground. 

 

(2) Strobe input requires to be a "0" to 

 

"enable" the inputs. Set the strobe 

 

to "0" and ignore any possible 

 

problems with glitches for this 

 

exercise. 

 

(3) Note that the output is inverted. 

 

This is the required output in this 

 

case. 

 

The answers to exercises are given on 

 

the next page. 

 

USE OF 8-1 LINE 

 

MULTIPLEXERS 

 

We have looked at the use of a 16-1 

 

line multiplexer, the 74150. (This is called 

 

a 16-1 multiplexer because it selects one 

 

only of 16 input lines and puts that line's 

 

logic level to the output line.) We should 

 

also be aware that other similar devices 

 

exist. For example, the 74151 is an 8-1 

 

line multiplexer and can be used in 

 

exactly the same way as the 74150 in 

 

cases where eight or less inputs need 

 

selecting. 

 

As stated previously, if, on the 74150, 

 

an inverted output is required, a separate 

 

inverter must be used. On the 74151 chip, 

 

this facility is already present since the 

 

device has two outputs, Y (which is the 

 

uninverted output) and W (which is the 

 

inverted output, equivalent to y). 

 

ADDING FURTHER SELECT 

 

INPUTS TO MULTIPLEXERS 

 

We will now look at another use for 

 

the multiplexer. Suppose that we need to 

 

use a 74151, 8-1 line mutiplexer, which 

 

has three control inputs, A, B and C, but 

 

our control word for the function in our 

 

expression has, say, four variables A, B, 

 

C and D. Then it would seem that the 

 

74151 cannot be used. This is not the 

 

case and, in fact, it is still quite advan-
tageous to use the 74151. Let us look at 

 

the truth table for the function X in our 

 

previous multiple output system. 

 

X = ABC6 +ABCD + ABCD + 

 

ABCD + ABCD + ABCD 

 

C B A D X 

 

0 0 0 (0 or l) 0 

 

0 0 1 1 1 

 

0 1 0 1 1 

 

0 1 1 0 I 

 

1 0 0 1 1 

 

l 0 I 0 1 

 

l 1 0 0 1 

 

1 1 1 (0 or 1) 0 

 

As always, we put into the "D" 

 

column of the truth table the required 

 

state of "D" that would give the function 

 

output. For ABC all set to "0", or all set 

 

to "1", we would not require an output 

 

from X anyway, so it does not matter if 

 

X is a "0" or a "I" at that time (i.e., it 

 

becomes a "don't care" condition). 

 

Using the 74151, we now have an easy 

 

way of implementing the function X, 

 

using only one inverter "extra" to give the 

 

U function that is required in certain 

 

states of A, B and C. 

 

0 

 

D 

 

1EE 140-1 

 

•--

0 

 

1 

 

z 

 

J 

 

4 

 

5 

 

6 

 

7 

 

74151 

 

I I I 

 

C̀ B A 

 

CONTROL INPUTS 

 

'%'OUTPUT 

 

Again it can be seen that a multiplex-
ing device like the 74151 can be used to 

 

save much inter-gate wiring that would 

 

otherwise have been necessary. In this ex-
ample, the bulk of the wiring is between 

 

the pins of just one chip, the 74151, and it 

 

is likely that, in any real application, this 

 

would be in the printed circuit board 

 

design anyway. 

 

DEMULTIPLEXER (DATA 

 

DISTRIBUTOR) USE IN 

 

COMBINATIONAL LOGIC 

 

Sometimes in combinational logic we 

 

need a circuit that has the ability to in-

terrogate a "control word" and, depen-
dent upon the state of that word, select 

 

J ust one output. The demultiplexer chip 

 

fulfils that requirement. It is a "decoder" 

 

that looks at several input functions and 

 

gives a decoded output (i.e., the selection 

 

described above) that is representative of 

 

those input functions. It follows that only 

 

one output is available at any one time 

 

because one organisation of inputs is 

 

available at any one time. For example, a 

 

unique output for a unique input con-
figuration. 

 

A typical demultiplexer chip is the 

 

74138 (TTL) which is a 16-pin 

 

it 

 

decoder/demultiplexer. Of these 16 pins, 

 

it carries two supply connections (Vcc 

 

and ground), three "control" inputs (A0, 

 

A 1 and A2) and eight output connections 

 

(inverted). The remaining three connec-
tions are "enable" pins and can be used to 

 

ensure that only steady state information 

 

is available on the control word inputs 

 

before interrogation of these inputs is 

 

carried out. Of those three enable lines, 

 

two are active low and one is active high. 

 

Let us look at a possible use of the 

 

demultiplexer described above, using the 

 

74138. Suppose we have an alarm system 

 

that is monitoring, say, some control 

 

process. If we have three outputs, from 

 

the process, on which a "fault signal" 

 

may be sent, it may be that we only wish 

 

to give an audible alarm (say a bell) when 

 

we get more than one alarm signal. To 

 

decode this information we may need to 

 

use many gates. With the 74138 we could 

 

reduce this number of gates as shown 

 

below: 

 

ALARM 

 

SIGNALS -
IN 

 

4 I/P NOR 

 

ENABLE 

 

TOALARM 

 

DRIVING 

 

CIRCUIT 

 

4  

 

Truth Table 

 

A2 Al AO ALARM 

 

0 0 0 0 

 

0 0 1 0 

 

0 1 0 0 

 

0 1 1 1 

 

1 0 0 0 

 

1 0 1 1 

 

1 1 0 1 

 

1 1 1 1 

 

Let us now look at some more exam-
ples of system design by doing two more 

 

exercises: 

 

Exercise (2): 

 

A system is required to monitor a 

 

counting circuit, the counting circuit 

 

counts items in boxes as they pass along 

 

a conveyor belt. An alarm is given if there 

 

are five or more items in a box. The 

 

output from this counting circuit is in the 

 

form of a 3-digit binary code with "AO" 

 

being the least significant bit and "A2" 

 

being the most significant bit. Using a 

 

74138, design such a system to monitor 

 

the code and give the required output 

 

when five or more items are counted 

 

(ignore the "enable" pins of the 74138). 

 

Exercise (3): 

 

Modify the above circuit so that an 

 

alarm is given when there are three or less 

 

items in each box. 
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Answers to exercises 

 

Exercise (1): 

 

74150 

 

OUTPUT(W) 

 

CONTROL 

 

INPUT D 

 

A 

 

B 

 

CONTROL 

 

INPUTS 

 

If[1/2 Al 

 

Exercise (2): 

 

FROM 

 

COUNTING 

 

CIRCUIT 

 

ENABLE 

 

TO ALARM 

 

DRIVING 

 

CIRCUIT 

 

1EE1,2.1 

 

Exercise (3): 

 

FROM 

 

COUNTING 

 

CIRCUIT 

 

TO ALARM 

 

DRIVING 

 

CIRCUIT 

 

(EE11-1 

 

In the next article in this series, we will look at the basis of clock systems used in 

 

some digital electronic systems, giving definitions and descriptions of the timing 

 

characteristics that may be encountered when looking through various data books. 

 

Types and uses of bistable circuits will also be discussed. 

 

SHOP 

 

TALK 

 

Catalogue Received 

 

WitlI well over 200 pages, all fully 

 

illustrated and containing item prices, 

 

the first components catalogue from 

 

Cirkit certainly keeps up the traditions 

 

of excellence associated with its 

 

predecessor, namely Ambit. 

 

Most ranges have been expanded 

 

and many new lines added to their 

 

already vast stocks of components. 

 

Amongst these are tool kits, car 

 

speakers, connectors, printer mech-

anism, specially designed switched 

 

mode power supplies and the very 

 

latest Modem for linking the computer 

 

and telephone. 

 

Having now settled in their new 

 

premises at Broxbourne, Hertfordshire, 

 

Cirkit aims to offer customers a high 

 

degree of exclusivity. Many of the 

 

products listed in the new catalogue 

 

are not available from other sources, 

 

such as Toko coils and Alps switches. 

 

Also, through its in-house resources 

 

it is developing a range of products to 

 

meet customers' future requirements. 

 

Typical of this research is the Modem 

 

mentioned above and radio tuning and 

 

audio modules. They were also deeply 

 

involved in the design work for the 

 

Amstrad CPC-464 home computer. 

 

The catalogue is being released 

 

through leading newsagents, such as 

 

W.H.Smith, and costs 85p. It is also 

 

available, of course, from their three 

 

sales counters at Brentwood, 

 

BY DAVE BARRINGTON 

 

Portsmouth and Broxbourne. Each 

 

Cirkit catalogue contains three £ 1 

 

redeemable discount vouchers for use 

 

with each order in excess of £ 15: one 

 

per order. 

 

CONSTRUCTIONAL PROJECTS 

 

Mini Workshop PSU 

 

Difficulty may be experienced in purchas-
ing some of the components for the Mini 

 

Workshop PSU project. 

 

The panel meter used in the prototype is 

 

currently listed by Electrovalue and 

 

Greenweld Electronics. The latter is also 

 

able to supply the case. 

 

The L200, 5-terminal adjustable voltage 

 

and current regulator, can be purchased 

 

from Maplin or Cirkit. The heatsink for the 

 

regulator is one of the commonly available 

 

twisted vane variety. The large 3 8°C/W 

 

aluminium heatsink for the power tran-
sistor, TR 1 , is available from Electovalue; 

 

quote type 2 P 1 . 

 

TV Aerial Pre-Amp 

 

The only component that will cause buy-
ing problems when constructing the TV 

 

Aerial Pre-Amp is the "hybrid amplifier" 

 

IC2. 

 

This device consists of a mixture of 

 

miniature components connected together 

 

on a ceramic base and encapsulated in in-

sulating material in a s.i.l. package form. It 

 

contains three transistors, fourteen 

 

resistors and seven capacitors. 

 

The OM361 is available from Magenta 

 

Electronics. They are also able to supply a 

 

complete kit of parts for this project for the 

 

sum of £ 12.36. A 12V power supply will 

 

cost £2.03 and a mains version will cost 

 

£9.86. 

 

The printed circuit boards (main board 

 

and three pieces of "screening" laminate) 

 

may be purchased separately for the sum of 

 

£ 1.60. 

 

All prices include VAT, but an extra 50p 

 

per order will have to be added for post and 

 

packing. They will, of course, sell all parts 

 

for this project individually as required. 

 

For full details readers should contact 

 

Magenta Electronics, Dept EE, 135 Hun-
ter Street, Burton-on-Trent, Staffs DE14 

 

2ST. 

 

Digital Multimeter 

 

The 3 digit liquid crystal display used in 

 

the Digital Multimeter is a fairly common 

 

item and should be stocked by most of our 

 

advertisers. The display should be mounted 

 

on the circuit board by means of Soldercon 

 

pins. The printed circuit board is available 

 

through our PCB Service, see page 762. 

 

The Range and Mode switches are not 

 

available as single items, a system called 

 

"Maka-switch" is used where the switch 

 

mechanism and wafers are purchased as 

 

separate components. When purchasing 

 

the wafers you should specify: 2-pole 6-

way (3 off) and 2-pole 6-way (2 off) wafers 

 

for S1 and S2 respectively. Maka-switches 

 

are held by Electrovalue and Maplin. 

 

The precision resistors are specified as 

 

0.5 per cent tolerance and should be 

 

purchased if reasonable accuracy is to be 

 

obtained. However, it is quite in order to 

 

use lower tolerance resistors, meaning 

 

about 1 per cent, provided, of course, a 

 

reduction in overall performance is accep-
table. 

 

Alfred 

 

A complete kit of parts for Alfred would 

 

normally cost £ 170, plus VAT. However, 

 

special arrangements have been made with 

 

Robot City Technology whereby readers of 

 

EE may purchase a kit for the sum of £ 160, 

 

plus VAT. A saving of over £ 10. 

 

Robot City Tech are also prepared to 

 

supply all components as individual items. 

 

This includes mechanical mechanisms and 

 

pulleys, servo motors and interface board. 

 

For full details, readers should write to: 

 

Robot City Technology, Dept EE, 437B 

 

Midsummer House, Midsummer 

 

Boulevard, Central Milton Keynes, MK9 

 

2HE. 

 

We do not anticipate any component 

 

buying problems for the Doorchime. 
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POUTER LIGHTinii 
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inTERFACE 

 

for SPECTRUMABC and RML38OZ 

 

Synchronise mains-powered coloured lights to the words 

 

and music of songs, under the control of your computer. 

 

Ideal for parties, discos, or stage shows, new effects can be 

 

achieved simply by changing the program data. 
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GAMES TIMER 

 

This simple timer was originally used to prevent argu-
ments between contestants, whilst playing games, but 

 

has many other useful applications. 
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TV AERIAL 

 

PRE= il P 

 

THis Antenna Pre-Amp. provides a 

 

high gain over the v.h.f. and u.h.f. 

 

bands. It requires a 12V d.c. power source 

 

at 50mA, so a car battery could be used. 

 

This makes it particularly suitable for use 

 

with portable TV sets to caravans and 

 

boats. An optional mains power supply 

 

allows the Pre-Amp. to be used with 

 

domestic TV sets. The Pre-Amp. may be 

 

used at the masthead with power supplied 

 

via its coaxial downlead. One further use 

 

of the Pre-Amp. is to allow several TV 

 

sets to share a common aerial. 

 

Fig. 1. The Masthead Amplifier. 

 

THE CIRCUIT 

 

The circuit diagram of the pre-
amplifier is shown in Fig. 1. All of the 

 

Aerial shown in our Front Cover picture is by courtesy of 

 

TANDY 

 

N 

 

MARK STUART 

 

amplification is provided by the hybrid 

 

i.c., OM361. A hybrid i.c. consists of a 

 

mixture of miniature components connec-
ted together on a ceramic base and en-
capsulated in insulating material. It is 

 

completely different from the more com-
monly used i.c.s in which the components 

 

are made in a single chip of silicon. 

 

The advantage of a hybrid i.c. is, that it 

 

is capable of better high frequency perfor-
mance than standard i.c.s. Fig. 2 shows 

 

the internal circuit of the OM361. The 

 

difference between this hybrid circuit and 

 

two stages are powered via pin 8 which is 

 

also the output pin. The mixing of power 

 

and output signals is easily achieved by 

 

the use of r.f. chokes (inductors) and 

 

capacitors. Capacitors will pass the out-
put signals but not d.c. Chokes will pass 

 

the d.c. power supply currents but not the 

 

output signals. 

 

In Fig. 1, C5 and C4 couple the input 

 

and output signals respectively to their 

 

sockets. Chokes L2 and L3 provide d.c. 

 

supplies to pins 4 and 8 of the i.c. from 

 

the coaxial cable. 

 

Fig. 2. Internal details of the OM361. 

 

a standard i.c. op-amp circuit is worth 

 

noting. A standard op-amp normally has 

 

a large number of transistors (30 or 

 

more), a few resistors, and usually just 

 

one capacitor for frequency compensa-
tion. This hybrid circuit has just three 

 

transistors, fourteen resistors and seven 

 

capacitors. The three transistors operate 

 

as common emitter stages. TR 1 is 

 

powered via pin 4 of the i.c. The second 

 

CONSTRUCTION 

 

The construction of the Pre-Amp. as 

 

with any circuit working at u.h.f. frequen-
cies must be carried out carefully. The 

 

method of construction used proved to be 

 

completely stable. It was arrived at after a 

 

number of other designs had been rejec-
ted because of instability. 

 

Begin construction by assembling the 

 

small double-sided main circuit board 

 

(Fig. 3). Be very careful to get the i.c. the 

 

right way round (pin 1 is identified on the 

 

side of the i.c.). The i.c. is inserted from 

 

the blank side of the board. 

 

Ensure that the copper around pins 1, 

 

4 and 8 has been cut away to avoid short 

 

circuits, and the grounded pins (2, 3, 5, 6 

 

and 7) must be soldered on both sides of 

 

the board. Then fit L3 in position, exactly 

 

as shown in Fig. 3 and Fig. 5. The other 

 

components are fitted later. 
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SECTIONAL VIEW OF BOX 

 

ALL DIMS IN — 

 

30 

 

11-0IA HOLE TO CLEAR 

 

CENTRE OF SOCKET 

 

3- HOLES FOR OUTER SCREWS 

 

OF SOCKET 

 

END VIEW OF BOX 

 

Fig. 5. Constructional details of the Amplifier housing (above and right). 

 

Next drill the two end panels to suit the 

 

coaxial sockets that you are using. The 

 

two outer tags pass through the board 

 

and are bent over and soldered on the 

 

copper side. The centre tag should pass 

 

through the board without danger of 

 

short circuiting to the copper foil. It is ad-
visable to slightly countersink this hole on 

 

the copper side just to be sure. Note some 

 

sockets have just one outer tag and the 

 

ends should be drilled accordingly. Fit 

 

both sockets and then assemble the two 

 

end panels to the base. The end panels 

 

should be fitted so that they are at right 

 

angles to the base with exactly the right 

 

gap between them for the main p.c.b. as 

 

shown in Fig. 5. To simplify this align-
ment it is best to just "tack" the two ends 

 

into place with a small amount of solder. 

 

When the ends are properly aligned the 

 

main p.c.b. should be fitted into position 

 

as shown in Fig. 5. The joints between the 

 

base, ends, and main board should be 

 

soldered along all edges to produce a 

 

good strong assembly. 

 

Complete the assembly by fitting C4, 

 

C5 and L2 exactly as shown and the Pre-
Amp. should now be mounted inside its 

 

case. The ends of the case should first be 

 

marked out and drilled with the large cen-
tre holes for the coaxial sockets. Insert 

 

the Pre-Amplifier chassis and check for 

 

alignment before drilling the socket 

 

mounting holes. The sockets are mounted 

 

with self-tapping screws. Washers should 

 

be fitted on the screws between the inside 

 

of the case and the sockets so that the 

 

sockets are not pulled away from the 

 

chassis when the screws are tightened. 

 

POWER SUPPLY 

 

As it stands the Pre-Amplifier requires 

 

a supply of 12V, 50mA via its output 

 

coaxial cable (positive inner). The circuit 

 

of a suitable mains supply unit is shown 

 

in Fig. 6. Power is fed out to the coaxial 

 

via the choke L 1 which passes d.c. but 

 

blocks the incoming signals which are B.C. 

 

Capacitor C3 blocks the d.c. and couples 

 

the signals to the TV output socket SK2. 

 

The power supply is a conventional 

 

centre-tapped transformer design using a 

 

standard 12V regulator i.c., type 7812. 

 

Diodes D I and D2 rectify alternate half-
cycles from the transformer to provide a 

 

full-wave rectified output which is 

 

738 

 

smoothed by C I and fed to the regulator 

 

input. The output capacitor C2 is 

 

necessary to prevent high frequency in-

stability in the regulator. 

 

The whole power supply is built in an 

 

ABS case with internal p.c.b. slots. All of 

 

the small components are mounted on a 

 

piece of tagboard which is cut to fit in the 

 

slots across the box. Fig. 7 shows the 

 

component layout. It is important to 

 

..0 ...0.. 0 . 

 

(11 a 161 

 

Fig. 4. P.c.b. (underside) design of the 

 

Pre-Amp. 

 

Fig. 4a. P.c.b. design (topside) of the 

 

Pre-Amp. 
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Fig. 3. Component layout of the Pre-Amp. 
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 1 

 

mount the two sockets SKI and SK2 

 

next to each other and to connect C3 as 

 

directly as possible between them. 

 

To ensure safety, make sure that a 

 

good quality cool running transformer is 

 

used. Also ensure that the mains primary 

 

and secondary connections are well 

 

separated. The secondary circuits of the 

 

transformer are not earthed so be very 

 

careful with the wiring layout. 

 

If the Pre-Amp. is to be used from a 

 

car battery, use only L1, C3, SKI and 

 

SK2. The 12V supply is connected to 

 

points X (positive) and Y (negative). The 

 

whole unit can then be built into a small 

 

plastic case mounted on the rear of the 

 

TV if desired. 

 

INTERFERENCE 

 

As was previously stated, the p.c.b. 

 

and the Pre-Amplifier housing was 

 

carefully designed and modified to pre-
vent the effects of interference. With this 

 

in mind, great care must be taken if a 

 

slightly different p.c.b. design is to be 

 

used. The housing of the unit is also im-
portant to its correct operation, and 

 

should be screened as shown in Fig. 5. 

 

Fig. 6. Circuit diagram of the Power Supply. 
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Fig. 7. Wiring details of the Power Supply. 

 

Assembly details of the Pre-Amp. housing. 

 

TESTING AND USE 

 

It is best to test the Pre-Amp. next to 

 

the set first, before embarking upon any 

 

ladder climbing. The effect of introducing 

 

the Pre-Amp. can be observed on any TV 

 

set. With a modern set and a good an-
tenna there may not be much room for 

 

improvement. Older sets will show an in-
stant improvement and it may be found 

 

to be possible to tune to other previously 

 

unobtainable TV regions. 
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Photograph illu-
strating the in-
ternal details of 

 

the Power Sup-
ply Unit. 

 

COMPONENTS 

 

Inductors 

 

L1-L3 47µ coaxial lead, mini 

 

choke (3 off) 

 

Capacitors 

 

C1 1000µ25V 

 

electrolytic axial 

 

C2 10µ16V 

 

electrolytic radial 

 

C3 270p mini ceramic 

 

plate 

 

C4,C5 1 n mini ceramic (2 off) 

 

Semiconductors 

 

IC1 7812 12V regulator 

 

IC2 OM361 hybrid 

 

amplifier 

 

D1,D2 IN4001 (2 off) 

 

Transformer 

 

T1 12V-OV-12V 

 

secondary 

 

Sockets 

 

SK 1-SK4 plastic flush mounting 

 

coaxial (4 off) 

 

Miscellaneous 

 

Tagboard, wire, cable clip, screws 

 

and washers; plastic box, 80 x 62 

 

x 60mm; p.c.b.; laminates 50 x 

 

30mm (2 off), 50 x 50mm (1 off) 

 

Approx 

 

. cost 

 

Guidonce only L £28.00 

 

Guidan  

 

Internal view of the TV Pre-Amplifier. 

 

Once it has been established that the 

 

circuit is working it can be moved nearer 

 

to the aerial and mounted in the loft, or 

 

even outside on the aerial mast. Good 

 

weatherproofing will be required for mast-
head mounting, which can be achieved 

 

by the use of suitable plastic rainwater 

 

components. It is probably better to 

 

mount the Pre-Amp. in the loft if this 

 

can be arranged. The slight compromise 

 

in performance will not be noticeable, and 

 

the need to weatherproof is avoided. ❑ 
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FOR 

 

BEGINNERS 

 

ANYONE who is considering buying a home 

 

computer will want to know what 

 

software is available for it. A magazine such 

 

as Software Index will allow the prospective 

 

buyer to evaluate the amount and type of 

 

soKware available for different machines, and 

 

the dealer will also have information. 

 

CASSETTES 

 

The program may be educational, or a 

 

game, or a business package. Whatever its 

 

purpose, the program itself will probably be 

 

supplied as a cassette tape (or perhaps a disc), 

 

which will need to be loaded into the com-
puter. 

 

Once the program is loaded and running, 

 

the actual tape can be removed from the 

 

cassette recorder. The program then exists as 

 

a sequence of instructions which the computer 

 

is currently carrying out, and also, in more 

 

permanent form, as a recording on the tape. 

 

If the tape is played on the cassette recorder 

 

(as music is), a sequence of tones can be 

 

heard. There are a number of different ways of 

 

recording a program on tape, but all reflect the 

 

fact that the computer is a binary machine— 
the electronic circuits of which it is made are 

 

capable of responding only to a "high" or a 

 

"low" voltage level ("I" or "0"). 

 

As a result, what is recorded on the tape 

 

will probably sound like two different tones, 

 

alternating. The "interfacing" circuits built-in 

 

to the computer convert these tones into 

 

"high" and "low" voltages and store them in 

 

the computer's memory. The program is then 

 

loaded and ready to run. 

 

BASIC 

 

The majority of readers will have some 

 

familiarity with BASIC, and certainly there 

 

can be few who have not heard of it. BASIC is 

 

only one of dozens of "high-level languages" 

 

(see Table 1) and additionally there are many 

 

versions (or "dialects") of BASIC. 

 

The new feature in EE, Computer Club, 

 

which begins this month, will be helpful to 

 

those who are writing their own programs, as 

 

different aspects of the language are developed 

 

and explained. 

 

A program in BASIC (or any other high-
level language) is a long way removed from 

 

the noises on the tape explained above. For 

 

example, to add two numbers from the 

 

keyboard, and print the sum, one might type 

 

in: 

 

10 INPUT A 

 

20 INPUT B 

 

30 LET C=A+B 

 

40 PRINT C 

 

50 END 

 

This very simple program could then be saved 

 

on tape, or it could be run. 
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TRANSLATION 

 

The Central Processing Unit (CPU) of the 

 

computer is a piece of electronic hardware 

 

which only responds to electrical signals. 

 

There is a need, then, for any program written 

 

in a high-level language to be "translated" into 

 

a sequence of electrical signals. 

 

There are two ways of doing this. The first 

 

way, and the way all home computers achieve 

 

this translation, is by means of an "inter-
preter". The alternative method is by means of 

 

a "compiler". 

 

An interpreter is itself a program, which 

 

takes each character input from the keyboard 

 

(including line numbers) and stores them in the 

 

computer's memory. However, this cannot be 

 

done immediately. The character "A", for ex-
ample, is meaningless to the computer 

 

hardware. So between the keyboard and the 

 

CPU is hardware which converts each key 

 

pressed into an internationally-agreed pattern 

 

of "highs" and "lows". 

 

The character "A", when pressed on the 

 

keyboard, causes the bit-pattern 01000001 to 

 

appear. This bit-pattern, as well as all the 

 

others corresponding to the letters and num-
bers in the BASIC program, is stored in the 

 

computer's memory. 

 

When the program is run, each bit-pattern 

 

has to be retrieved, in the right sequence, and 

 

interpreted into signals to enable the CPU to 

 

do the job that the programmer wants it to do. 

 

The bit-patterns stored are not checked to 

 

ensure that the program is correct. Any errors 

 

will only show up when the program is ac-
tually run. For example, if line 10 of the 

 

program above read "IBPUT A" instead of 

 

"INPUT A", then some kind of error message 

 

would be output when the program was ex-
ecuted. That is, the interpreter translates and 

 

checks the stored program at run-time. 

 

An interpreter is obviously not a simple 

 

program; further, it has to be permanently "in-
side" the computer, whether the machine has 

 

power applied to it or not. 

 

It normally resides as a sequence of bit-
patterns in a Read-Only Memory chip 

 

(ROM). These chips are essentially grids of 

 

switches in which any given switch is either 

 

open or closed. Once set, the patterns are per-
manent. The sequence of preset bit-patterns is 

 

the "interpreter". Such "software held in 

 

hardware" is often referred to as "firmware". 

 

OPERATING SYSTEMS 

 

Any computer has to have an "Operating 

 

System" (OS) to enable it to accept input 

 

(usually from the keyboard), and provide out-
put to the TV or printer. 

 

When it is first switched on, the computer 

 

will go through a pre-determined sequence of 

 

operations, of which the user may be 

 

unaware—for example, there may be a 

 

routine (held in ROM) to check that the 

 

memory circuits are functioning properly. 

 

The user will then see some kind of 

 

"prompt" character on the TV screen, such as 

 

">" or "—", or a message such as "Insert 

 

disc into drive A". All these functions are part 

 

of the O.S. The O.S. is the whole program, 

 

written as a sequence of bit-patterns, and per-
manently stored in ROM, which allows the 

 

user to input a program in BASIC, edit it, and 

 

run it. 

 

STANDARDS 

 

Because of the problems caused by different 

 

O.S.s, business users have opted to buy 

 

machines which use a "standard" O.S. This 

 

means that a program written in BASIC, or 

 

another high-level language, on one machine, 

 

can be saved on tape or disc, and then loaded 

 

into a completely different machine, and run, 

 

so long as both machines have the same O.S. 

 

Inevitably, there is competition among 

 

software manufacturers, and there are at pre-
sent three different "standard" O.S.s, as well 

 

as dialects of them. However, it does mean 

 

that a business can decide on a particular 

 

O.S., and then ensure that every machine runs 

 

it. 

 

COMPILERS 

 

It was mentioned above that the alternative 

 

to an "interpreter" is a "compiler". The com-
piler does essentially the same job as the inter-
preter, but it does it differently. 

 

A compiler converts the high-level language 

 

into bit-patterns, but it also checks for errors 

 

in syntax or logic, and informs the user. The 

 

program cannot be run until it is error-free. 

 

This means that a program may have to be 

 

compiled several times, until all the errors are 

 

corrected. This process can be tedious: 

 

however, once the program has been suc-
cessfully compiled, there is an excellent chance 

 

that it will run properly on the computer. 

 

SYSTEMS 

 

Any computing system is made up of the 

 

hardware, the software, the firmware, and the 

 

person operating the machine. Some high-level 

 

languages are easier to use than others, and 

 

some are more suitable to a particular applica-
tion than others. However, all programs, 

 

ultimately, can be expressed as patterns of 

 

very simple electrical signals. 

 

Table 1: Some common high-level languages 

 

ALGOL ALGOrithmic Language. Used 

 

by scientists and 

 

mathematicians for problem-
solving, as it is particularly 

 

well-suited to expressing 

 

mathematical formulae. 

 

BASIC Beginner's All-purpose 

 

Symbolic Instruction Code. 

 

See main text. 

 

COBOL COmmon Business Oriented 

 

Language. Designed for such 

 

purposes as payroll 

 

calculations, and looks very 

 

much like ordinary English. 

 

FORTRAN FORmula TRANslation. As the 

 

name suggests, this language 

 

is used by mathematicians, 

 

especially, for problem-
solving. 

 

PASCAL Named after the 

 

mathematician Blaise Pascal, 

 

the language was originally 

 

designed to teach people how 

 

to write readable programs 

 

which had a lower probability 

 

of error than those written in 

 

BASIC. 

 

FORTH, MODULA-2, and PROLOG may 

 

also become popular, and there are many 

 

other high-level languages, some designed 

 

for a particular purpose, such as program-
ming a telephone exchange. 
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Golden Age of Droitwich 

 

On September 6, 1984, the 

 

BBC commemorated the 50th 

 

Anniversary of the start of 

 

broadcasts from its Droitwich 

 

long-wave transmitter. 

 

Derek East, the BBC's Chief 

 

Engineer, Transmission, said. 

 

"In the 3Os Droitwich was a 

 

name on the listeners" radio 

 

dials. They knew the name 

 

Droitwich for its radio service 

 

as well as for its Spa. Numbers 

 

like Radios 1, 2, 3 and 4 do not 

 

have the same local personality, 

 

but Droitwich continues as an 

 

honoured name in the transmit-
ter world. " 

 

He went on to say, "This 

 

anniversary is especially ap-
propriate at this time when we 

 

are installing only the second 

 

replacement transmitter since 

 

1934. All three transmitters 

 

have been supplied by Marconi 

 

indicating the long association 

 

with British industry. " 

 

Top Jobs for Women 

 

Women in London will have the opportunity to train for top 

 

engineering jobs in new technology thanks to £350,000 in grants 

 

from the Greater London Enterprise Board, the Greater London 

 

Training Board and the European Commission. 

 

The grants are in recognition of the work being done by the 

 

GLEB-sponsored London New Technology Network (LNTN) 

 

based in Camden and will finance training courses for women to 

 

be supervisors and trainers in micro-electronic engineering. 

 

TIMELY AWARD 

 

The Federation of British Audio have presented their 1984 

 

prestigious Hi Fi Accessory of the Year Award to The TEK 

 

Group of Cambridge for their Model T31 Timeswitch. 

 

Awarded for the precise recording of programmes off the 

 

radio, TEK are keen to point out that the timeswitch is a ver-

satile device with other applications. High on the list is that of 

 

security lighting and Economy 7 timeshift for dishwashers and 

 

washing machines. 

 

A feature of the timeswitch is that it has a battery back-up for 

 

its electronic memory so that should there be a power failure, 

 

both clock and program settings are retained without need for 

 

adjustment. The unit is easy to set using four push-buttons and 

 

is claimed to be precise to the minute. 

 

MSX Reaches UK 

 

The UK manufacturing and marketing division of Mitsubishi has 

 

announced its versions of the MSX range of home computers. 

 

Developed in conjunction with Microsoft in America, the MSX 

 

system was conceived to provide a common standard in home 

 

computing so that other manufacturers' accessories/products are 

 

interchangeable. 

 

Costing £249 the ML-F 48 has 32K byte of ROM and 32K byte 

 

of RAM. A range of software is now available, including home 

 

office programs—word processing, budgeting and database, 

 

language courses, educational programs and games. 

 

Peripherals for the ML-F 48 include joysticks and a range of 

 

socket connectors allows the computer to be connected to a num-

ber of other units. 

 

Mitsubishi is the only MSX supplier offering a choice of com-

puters; the other is the ML-F 80 at £299, offering 64K byte of 

 

RAM. Both systems will be available from November. 

 

Importers of computers and related peripherals face a new 

 

threat this autumn. From October this year VAT on imported 

 

goods must be paid at the docks. 

 

It is claimed that the Chancellor's decision to abolish the 

 

VAT postponed accounting system (PAS) has seriously 

 

weakened importers' cash flow and could add a six-figure sum 

 

annually to their distribution bill. 

 

A Rediffuslon R2830 Telecen-
tre system has been ordered by 

 

the London Borough of Brent for 

 

Its education department. The 

 

contract is valued at about 

 

£85,000. 

 

The world's first single-chip 

 

i.c. for processing all National 

 

Television System Commit-
tee (NTSC) standard colour 

 

TV signals has been 

 

developed by Mitsubishi Elec-
tric Co. of Japan. 
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HEW • NEW - NEW • NEW 

 

THE Ingersoll XK510 televi-

sion and radio alarm clock 

 

solves the problem of waking up 

 

in the morning. What could be 

 

more comforting than waking up 

 

to your favourite breakfast televi-
sion programme and then staying 

 

in bed a few minutes more to 

 

watch the news? 

 

This set can be programmed to 

 

wake you with either television or 

 

radio. It features a 4}in black and 

 

white TV, a m.w. and f.m. wave-
band radio, a digital clock with 

 

12-hour red I.e.d. display and in-
door aerial. 

 

The XK510 is truly portable 

 

�LF�b 

 

and has snooze and sleep facility. 

 

If you like watching late-night 

 

films in bed but normally fall 

 

asleep halfway through, the sleep 

 

button will switch the TV off at a 

 

pre-programmed time. 

 

This set is ideal for the kitchen, 

 

playroom or even a caravan. The 

 

Ingersoll XK510 is priced at ap-
proximately L132.95 retail. 

 

For details of nearest stockists 

 

contact: 

 

Heron  Electronics Ltd., 

 

Dept EE, Heron House, 

 

19 ,Narylebonr Road, 

 

London, NWI SJL. 

 

CLEAN UP 

 

HE Bib Audio/Video 

 

Products Computer Care Kit, 

 

comprises, audio cassette head 

 

cleaner, with cleaning fluid, air 

 

duster for cleaning dust and dirt 

 

away from keyboard and printer, 

 

744 

together with anti-static screen 

 

cleaning fluid, with cleaning cloth, 

 

at a recommended retail price of 

 

f8.74, including VAT. Bib Ref: 

 

BCC-9C. 

 

Bib Audio/Video Products Ltd., 

 

Dept EE, Kelsey House, 

 

Wood Lane End, Hemel Hempstead, 

 

Hrr[s HP2 4RQ. 

 

CASE FOR SLIMMING 

 

AsLIM, modern design charac-

terises the new "Manta" 

 

keyboard case now available 

 

from West Hyde. 

 

The case is moulded in beige 

 

ABS and incorporates a shallow 

 

ledge at the front which provides 

 

a hand rest for the keyboard 

 

operator. It has moulded bosses 

 

to support a p.c.b. and cable 

 

clamps for both circular and rib-
bon cables. 

 

The base plate is zintec steel 

 

which aids rigidity and provides 

 

extra weight to prevent uninten-
tional movement. 

 

The Manta keyboard case is 

 

available in three widths and is 

 

supplied complete with a cable 

 

grommet, feet and screws. For 

 

further details and prices write to: 

 

West Hyde Developments Ltd., 

 

Dept EE, Unit 9, 

 

Park Street Industrial Estate, 

 

Aylesbury, Bucks HP20 lET. 

 

gEasy to drive. 1 

 

LASCAR ELECTRONICS RANGE OF Diil-MATRI7t 

 

MODULES, BETELS AND CCNlTRO[.LER 110DiAE5 

 

ON THE DOT 

 

A RANGE Of low-power Dot 

 

Matrix Display Modules has 

 

recently been introduced by 

 

Lascar Electronics. All DMX 

 

series module types are complete 

 

with a display bezel and mounting 

 

kit, claimed to be the first time 

 

this feature has been available on 

 

this type of product. 

 

The range runs from 16-
character 1-line—three different 

 

modules—up to 40-character 2-
line displays. All displays feature 

 

5V operation, 4 or 8-bit data bus 

 

and on-board character genera-
tion. Full upper and lower case 

 

characters, display "blinking", 

 

display shift left and right and 

 

"custom" symbol generation are 

 

available. 

 

Lascar Electronics Ltd., 

 

Dept EE, Module House, 

 

Whl[epartsh, Salisbury, 

 

Wilts SPS 1SJ. 
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RADIO 

 

CONTRO111 

 

CAR 

 

9:1009S 

 

INCLUDING VAT 

 

PLUS £150 P&P 

 

I 

 

Just in time for Christmas we are pleased to make this 

 

special EVERYDAY ELECTRONICS offer to readers. Using a 

 

proportional digital radio control system, the steering and 

 

speed of the car can be accurately varied, giving total 

 

manoeuvrability both going forwards and in reverse. The car 

 

measures 230 x 1 1 5 x 90mm high (approx.) 

 

The neat package contains the complete radio control 

 

transmitter, battery-operated car with built-in radio control 

 

receiver and aerial, bollards, decorative labels, a motoring 

 

handbook and a sheet of obstacles and road signs to cut out. 

 

In short, everything you need to practise driving, except the 

 

batteries, at a special price for EE readers. 

 

You can also order by telephone using Access: 

 

Tel. 01-992 8430 

 

To: RT-VC, 21 B High Street, Acton, London W3 6NG 

 

To: RT-VC, 218 High Street, Acton, London W3 ON  

 

Please send me 

 

car packs 

 

I 

 

One pack costs £10.95 plus £1 •50 p&p (£12.45) 

 

1 enclose PO/Cheque No.   Value  

 

Name   

 

Address   

 

Please allow 28 days for delivery 

 

OFFER CLOSES FRIDAY, DECEMBER 14, 1984 

 

Name   

 

Address   

 

Access orders: Tel. 01-992 8430 

 

To: RT-VC, 21 B High Street, Acton, London W3 6N 
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COUNTER� 

 

INTELLIGENCE 

 

FINAL WORD TO THE 

 

NOVITIATES 

 

In the last issue I dealt briefly with the 

 

best way of ordering components. As it is 

 

not the most inspiring subject to write 

 

about, I cut it down to a minimum, I would 

 

therefore like to add one or two further 

 

suggestions: 

 

(1 ) If the firm you are dealing with supplies 

 

a form for ordering goods, always use it, 

 

because it will have been tailored to 

 

meet their own special requirements 

 

and help speed delivery. 

 

(2) Write clearly, and if your longhand is 

 

anything like mine, and resembles a 

 

cross between Hieroglyphs and 

 

Cuniform, make sure you at least print 

 

your address in block capitals. 

 

(3) Never write queries on your order form, 

 

it is the surest way of delaying your or-
der, always send a separate letter. 

 

(4) Plan ahead when it is practical to do so. 

 

That is, accumulating the parts for your 

 

next project while you are still working 

 

on the current one. 

 

MURPHY'S LAW 

 

Murphy's law about things going wrong 

 

is well known, but here is an extreme exam-
ple. If my electric toaster goes wrong, it is 

 

always in mid summer. This means lighting 

 

our gas-operated grill, and while in the win-
ter this gives a welcome added warmth to 

 

the kitchen, in summer with the tem-
peratures up in the seventies, you feel in-
clined to settle for a toastless breakfast. Im-
agine my dismay, when halfway through 

 

July the element goes in my toaster. This 

 

happened once before about a year ago, 

 

and when I went to order a new one I was 

 

told it consisted of three parts, each one be-
ing different. To be on the safe side I or-
dered all three. I replaced the offending unit 

 

and kept the others as spares. Naturally I 

 

thought I had a two out of three chance, if 

 

the element goes again of having a replace-
ment. I should have known better, it was 

 

the very same element that had blown 

 

again. I ordered one, and I am still awaiting 

 

delivery. Luckily, just as I was about to pass 

 

out from a combination of toast deficiency 

 

and dehydration an electrical friend came to 

 

my rescue and spot welded it for me. 

 

CLIVE AND THE NEW 

 

COMPUTERS 

 

I suppose in some degree the new fifth 

 

generation of computers are already with 

 

us. For example, there are now cars on the 

 

market, that, the moment you enter and 

 

switch on, start saying in a synthetic voice, 

 

sounding halfway between an off colour 

 

Dalek and a Nazi Interrogator, "You have 

 

not fastened your safety belt". This is all 

 

very fine, but it keeps repeating it for three 

 

or four minutes after you have fastened it, 

 

driving the car occupants mad. Here in a 

 

minor way we have the shape of things to 

 

BY PAUL YOUNG 

 

come. Sir Clive Sinclair has already started 

 

designing the fifth generation, which he 

 

assures us, will be a friend of all the family. 

 

Even this announcement starts me grinding 

 

my teeth together. 

 

It will, states Sir Clive, have a vast in-
telligence and be the family Doctor, 

 

Lawyer, Teacher and companion. Here is 

 

my scenario for a home of the future: 

 

Morning, and Paul Young yawns, and half 

 

asleep staggers downstairs. As he enters 

 

the dining room a voice booms out, "Good 

 

morning Paul, and how are we today?" It is 

 

his new friendly computer, named Charles 

 

Cope. Paul opens one bleary eye and gives 

 

him a malevolent stare that would have 

 

blown the main fuse of many lesser com-
puters, and mutters imprecations under his 

 

breath. "Oh! my, we are in a bad mood to-
day. What, was it a heavy night last night 

 

Paul?" Paul glares at him with both eyes. 

 

"Listen mate, not so much of the Paul, 

 

Mr. Young to you." 

 

"Very well Mr. Young," replies Charles 

 

adopting a sterner tone. "And by the way, 

 

last night you were inebriated and knocked 

 

off a policeman's helmet, if you plead guilty 

 

I can probably manage to get you off with a 

 

fine, but you better adopt a more con-
cillatory tone towards me, or I won't defend 

 

you". 

 

"All right, Charles, you win this time, but 

 

don't forget," and Paul's hand moves 

 

towards the main switch. A roar of laughter 

 

is heard. 

 

"Come off it Paul, you know you would 

 

be lost without me. Now, speaking as your 

 

Doctor, you are putting on too much 

 

weight, lay off the beer and chips". 

 

"Yes Sir." Paul stands up, salutes and at 

 

the same time sticks his tongue out at his 

 

friendly computer. Paul makes for the door, 

 

"Goodbye Charles, and don't, if you want to 

 

remain in one piece, tell me "To have a nice 

 

day". 

 

"I'm off now, I hope you can cope. Get 

 

it?" 

 

"Ohl Paul, that's poor, even by your low 

 

standards of humour." Paul in an aside to 

 

his readers, "The truth is, that Charles is 

 

jealous of my talent, especially my humour 

 

and wit and is hoping to take over my job." 

 

Well au revoir till next month. By the way 

 

readers, Paul has just gone out, so if you 

 

notice a marked improvement in the quality 

 

of the articles shortly, you will know the 

 

reason why. 

 

Your sincere friend Charles Cope. 
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Multicore makes soldering easy, fast and reliable 

 

Ersin Multicore 

 

Contains 5 cores of non corrosive flux 

 

Uses. For all electrical pints 

 

Handy Pack. Size 19A 60: 40 tin lead 

 

122mm dia £ 1.50 Tool Box Reel Sue 3 

 

66 40 nn lead 1 6mm dia E4.37 

 

Multicore All Purpose Handyman 

 

Solder Pak 

 

Contains three types of solder for 

 

electrical. metal and aluminium repair,. 

 

all in handy easy to use dispensers 

 

Handy Pak Size B £2.99 

 

Ersin Multicore 

 

Contains 5 cores of non-00noswe flux 

 

Uses Small transistors. components and 

 

fine wire. Handy Pack Size PC115 

 

60; 40 tin, lead 0 7mm dia £1.61 

 

Tool Box Reel Size 10 60 40 

 

tin lead 0 7mm dia £4.37 

 

Bib Wire Strippers and Cutters 

 

With precision ground and hardened 

 

steel laws Adjustable to most wire sizes 

 

With handle locking catch and easy grip 

 

plastic covered handles 

 

Wire Strippers. Size 9 £2.99 

 

Multicore Savbit 

 

ncrease the life of your soldering 

 

bit by 10 times Uses For all electrical work 

 

Reduces copper eno"on Handy Pack. 

 

Size 5 1 2mm dm £1.38 Tool Box Reel-

Size 12 1 2mm d,a £4.37 

 

Multicore Solder Wick 

 

Absorbs solder instantly from 

 

tags and printed circuits with 

 

the use of a 40 to 50 wan soldering 

 

iron Quick and easy to use. 

 

dewiders in seconds 

 

Handy Pack. Size ABIO £1.43 

 

Multicore Solder Cream 

 

Mixture of powdered bU 40 

 

(tin. lead metal alloy and rosin flux) 

 

Uses Micro electronics and printed circuits 

 

Handy Tube Size BCR 10 £1.73 

 

ERSIN 

 

5 CORE 

 

Bib Audio Video Products Limited. 

 

(Solder Division), 

 

Kelsey House. Wood Land End 

 

Hemel Hvmpstrad Hertfordshire. HP24RQ 

 

Telephone 0942161291 Telex 82363 

 

If you have dlf .,.Itv m obtaining ­­f these products send direct adding 511p for postage and pecking For free colour brochure and Hints on soldering booklo send S A E 
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DIGITAL MULTIMETER 

 

I. A. DUNCOMBE 

 

FOR the beginner, the multimeter is 

 

fairly complex to construct but this is 

 

only confined to the wiring of the range 

 

and mode switches; however providing 

 

care is taken there should be little 

 

problems. It is suggested that the follow-
ing procedure is adopted when con-
structing the multimeter. 

 

1) Front and rear panel drilling; 

 

2) Converter board construction; 

 

3) Display board wiring; 

 

4) Front panel and range/mode switch 

 

wiring; 

 

5) Chassis drilling and final wiring. 

 

FRONT/REAR PANEL DRILLING 

 

Drilling details for the rear panel is 

 

shown in Fig. 14. The diameter of the 

 

holes depend on the type of components 

 

used. 

 

The figures also shown are annotations 

 

and denote the mains fuse, the 2A protec-
tion fuse and the mains/battery switch 

 

S3. 

 

Drilling details for the front panel are 

 

shown in Fig. 14. Once again the 

 

diameter of the circular holes depend on 

 

the components used. The cut-out for the 

 

display bezel should be as accurate as 

 

possible, there is very little leaway if the 

 

rectangular cut-out is not precise. 

 

PART TWO 

 

Fig. 14. Front panel drilling and (below) rear panel drilling. 
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Fig. 15. Converter p.c.b. (actual size) and component layout. 
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It is best if the hole is made very much 

 

undersize so that the edges can be filed 

 

down in small steps. It is advisable 

 

therefore to have the display bezel to 

 

hand. 

 

The lettering was done using Letraset, 

 

this includes the straight lines. If straight-
line Letraset is not available, then a fine 

 

tipped felt pen may be used, an ink pen 

 

cannot be used as the surface of the panel 

 

does not take ink readily. The entire panel 

 

was covered over with a fairly thick clear 

 

film to protect the markings. 

 

The four sockets with the bezel can 

 

now be mounted. The bezel was fixed us-

ing small amounts of clear adhesive, the 

 

clear plastic window was removed during 

 

this operation. Once both panels have 

 

been completed they may be set aside for 

 

later. 

 

CONVERTER BOARD 

 

The a.c./d.c. converter and power sup-
ply components are mounted on a printed 

 

circuit board 76 x 76mm. The underside 

 

foil pattern and the component topside 

 

are shown in Fig. 15. It is advisable to ob-

tain a ready-made p.c.b. if possible, it is 

 

rather difficult to prepare this board using 

 

a Dalo etch pen. If the constructor has 

 

access to a photographic process then 

 

this can be used. 

 

All component holes are drilled 1 mm, 

 

or as appropriate, for the component 

 

leads. The ten holes at the top of the 

 

board are drilled to accept, as a tight fit, 

 

0.15in Veropins, these should be single-
sided and pushed through from the under-
side (copperside), at this stage insert and 

 

solder fully the two outermost pins, the 

 

pins between them can be inserted, but do 

 

not solder at this stage. 

 

Note that several components are 

 

mounted side by side but have their 

 

positive ends opposite to each other. Note 

 

in particular the two small regulator i.c.s. 

 

Do not forget the single plain wire link at 

 

the top of the board. 

 

There are 20 flying leads connected to 

 

the p.c.b. and all except the wire marked 

 

"A" should be lightweight standard con-

necting wire. The wire marked "A" 

 

should be a little thicker and capable of 

 

taking a current of 2A. All leads can be 

 

about 6in or so in length, and can be for-
med loosely in the position they will 

 

finally take. Do not insert the i.c., a 

 

socket is preferred for this device, and 

 

should be of reasonable quality. 

 

Set the completed board aside for later. 

 

DISPLAY BOARD 

 

The display board, consisting of the 

 

logic i.c., IC3 and liquid crystal display 

 

and other components, is shown in Fig. 

 

16. Here, both the copperside and com-

ponent topside are shown. Once again it 

 

is preferable that a ready-made board is 

 

used, it cannot be made using a Dalo pen 

 

or even transfers. It is advisable before 

 

construction, that the ready-made board 

 

(if one is to be used), is free from defects, 

 

short-circuited tracks or open circuit 

 

tracks for example. For both the display 

 

board and the previous converter other 

 

forms of wiring are definitely not recom-
mended. 

 

There are eight plain wire links, four of 

 

these are under the i.c. and display, and 

 

these should be the first items to be 

 

soldered in place. A low profile socket is 

 

essential for IC3, Soldercon pins must 

 

not be used. Similarly, a low profile 

 

socket is required for IC2. Soldercon pins 

 

should only be used in the liquid crystal 

 

display position, do not break the tops off 

 

at this stage. All components, especially 

 

the two large polyester capacitors should 

 

be mounted as close as possible to the 

 

p.c.b. surface. There are no Veropins or 

 

wire leadouts required on this board. 

 

Before setting the board aside, take the 

 

I.c.d. and carefully offer it to the Solder-
con pins, it may be necessary to bend 

 

either the pins on the I.c.d. (be very 

 

careful!), or the Soldercon pins them-
selves. Insure that the l.c.d. can be pushed 

 

into the pins with very little insertion 

 

force. A useful tip here is take a defective 

 

16-pin i.c. and push one side into the 

 

Soldercon pins several times. This will 

 

remove some of the compression force 

 

from the pins, making it easier to fit the 

 

I.c.d. Having checked that the l.c.d. will fit 

 

easy, it can be removed and returned to 

 

its protective package. Both i.c.s and the 

 

l.c.d. are not fitted until later. 

 

RANGE/MODE SWITCH 

 

WIRING 

 

Because of the high number of wire 

 

links and interconnecting wires, the range 

 

and mode switches are perhaps the most 

 

complex to wire, so be prepared to set 

 

aside a single session of construction and 

 

not to break overnight! 

 

The complete wiring diagram for these 

 

switches and the front panel are shown in 

 

Fig. 18. 

 

To begin, it is necessary to make up 

 

the switches as they are normally sup 

 

plied disassembled. Rotate both control 

 

spindles fully anti-clockwise as viewed 

 

from the front, remove all the mounting 

 

hardware and set the ident to position six. 
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Fig. 16. Display p.c.b. (actual size) and component layout. This board is available from the EE PCB Service: Code 8412-03. 
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Fig. 17. Base drilling details. 

 

Check that, with the spindle rotated, it 

 

stops after six positions, count the rest 

 

position as one. Providing the wafers 

 

have not been disturbed, it should be 

 

found they slip on the mechanism quite 

 

easily. They should take up the position 

 

shown in the diagram. On the mode 

 

switch leave off the rear wafer and mains 

 

switch. The wafers can be fitted by using 

 

6BA hardware. Place the front wafers as 

 

near to the front as possible. It is not 

 

necessary to cut the mechanism. Finally, 

 

mount the switches on the front panel. 

 

Before wiring the switches the follow-
ing should be noted: Firstly, the leads 

 

emanating from the wafers labelled with a 

 

letter, in fact go to the converter board 

 

and should not be connected at this stage. 

 

The tag to which the wire is attached 

 

should be left unsoldered. Secondly, the 

 

wires from the wafers labelled with num-
bers should be connected as they go to 

 

other parts of the multimeter. They 

 

should be 130mm or so long, remember 

 

that the wires marked "A", must be of 2-
amp rating, ordinary connecting wire is 

 

rated lower and should not be used. Begin 

 

with the range switch. 

 

Start with the front wafer and connect 

 

the input resistors, note the diagram has 

 

been "opened out" for clarity, the 

 

photographs show how the components 

 

Fig. 18. Front panel switch wiring. 

 

should be positioned. Continue with the 

 

rear wafer. A semi-circle of 18 s.w.g. tin-
ned copper wire is used for the common 

 

connection on both the ohms and current 

 

range resistors, and is positioned as 

 

shown in the photographs. The trimmer 

 

capacitor's leads may need bending 

 

slightly to fit between the tags of the 

 

wafer. 

 

The mode switch can next be wired, 

 

however before this is done the rear wafer 

 

(as yet unmounted) can first be wired up. 

 

Just two small pieces of tinned copper 

 

wire are required and are common to 

 

several tags on both halves of the wafer. 

 

Continue with the front wafer and the 

 

middle wafer. Do not forget the high 

 

voltage d.c. blocking capacitor, it is ad-
visable to insulate the leads with sleeving. 

 

Also insulate any interconnecting wires 

 

between wafers. 

 

No wiring is made as yet to the mains 

 

switch, and this is put to one side. 

 

CHASSIS DRILLING 

 

Drilling details for the chassis are 

 

shown in Fig. 17 and apply only to the 

 

specified Verobox. If other forms of hous-
ing is used then the constructor will have 

 

to vary the dimensions accordingly. The 

 

two holes marked "A" are for the 

 

transformer and their positions may need 

 

to be varied depending on the type used. 

 

As shown in the diagram, one mounting 

 

pillar needs to be removed completely. 

 

The brass insert can be heated to aid its 

 

removal, the remaining part of the pillar is 
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Fig. 19. Final wiring diagram of the Digital Multimeter. 

 

cut off using a sharp knife. The position 

 

of the converter board mounting holes 

 

may need slight adjustment to compen-
sate for minor variations in the height of 

 

the l.c.d. from the surface of the display 

 

board. Thus either four 6BA clear holes 

 

are drilled or four slots are filed out. 

 

Proceed with the mounting of the rear 

 

panel components and transformer. The 

 

display board can now be attached to the 

 

converter board. Place the display board 

 

up against the two Veropins and lightly 

 

solder each pin to the copper pad. Check 

 

to ensure that both boards are at exactly 

 

90 deg. to each other, if not, reheat the 

 

pins in turn and adjust the boards accor-

dingly. Once the correct position has been 

 

found the remaining pins can be soldered. 

 

Mount the assembly on the chassis using 

 

din spaces, but do not fully tighten the 

 

nuts. 

 

At this stage the assembly must be 

 

checked for any errors in wiring, etc. 

 

Carefully break off the tops of the solder-
con pins, do not insert the i.c.s or I.c.d. 

 

Connect two PP3 batteries to the connec-
tors and check that the following voltages 

 

appear as quoted: C 14 positive lead: SV, 

 

C 15 negative lead: —SV, IC 1 pin 7: SV, 

 

pin 4: —SV there should be little or no 

 

voltage on any other pin, IC2 pin 14: 

 

—SV, IC3 pin 1: SV, pin 26: —SV, pin 36 

 

(0•5V): 1V there should be little or no 

 

voltage on any other pin. 

 

The pins of the I.c.d. should show no 

 

voltage on any pin. If the above results 

 

are not obtained then there is most 

 

probably a fault, the batteries should be 

 

removed quickly as possible and the fault 

 

found and rectified. If all is well all three 

 

i.c.s can be inserted, be extra careful with 

 

IC3, and be sure it is well pushed into its 

 

socket. The I.c.d. can also be plugged in 

 

as far as it will go, it should lie flat on the 

 

i.c. underneath and be parallel with the 

 

board. Remove all power when inserting 

 

the i.c.s. 

 

Insert the front panel into its slot and 

 

while keeping it upright, move the display 

 

board towards the bezel so that it touches 

 

the clear plastic window. Once the correct 

 

position has been found the nuts retaining 

 

the assembly can be fully tightened. 

 

FINAL WIRING 

 

The final wiring diagram is shown in 

 

Fig. 19. Begin by connecting the wires 

 

from the converter board to the range and 

 

mode switches. Form the wires neatly, 

 

and use a length of spira wrap to hold 

 

together the wires. There should be at this 

 

stage 13 wires from the converter board 

 

going to the switches. It may be 

 

necessary to remove the front panel to 

 

gain access to the underside of the wafers. 

 

Having completed this part of the wir 

 

ing, the rear wafer and the mains switch 

 

can be mounted. Continue by wiring up 

 

the rear wafer to both the converter board 

 

and the rear panel mounted slide switch, 

 

again spira-wrap can be used here. The 

 

mains wiring can now be completed as 

 

shown. Do not forget the three wires 

 

which connect to the transformer from 

 

the converter board. The final wiring is to 

 

connect up the wires to the 2A 

 

fuseholder, FS 1. 

 

TESTING 

 

Before connecting the batteries it is im-

portant that the completed multimeter is 

 

checked thoroughly for any errors. If 

 

there are mistakes, they may prove costly 

 

when power is first applied. All testing 

 

and calibration is carried out for safety 

 

reasons using batteries, although once the 

 

multimeter is working mains operation 

 

can of course be checked. 

 

Begin by turning all three presets to 

 

their mid-positions, the mode switch to 

 

off and the range switch to 20V f.s.d. The 

 

slide switch should of course be in the 

 

battery (d.c.) position. Insert a 2A fuse in 

 

the correct holder and connect two PP3 

 

batteries to their connectors, do not plug 

 

in any test leads at this stage. 

 

Rotate the mode switch to the d.v. 

 

position, immediately the I.c.d. should 

 

come to life and show some random num-
ber, obviously if it does not, there is a 

 

fault and the multimeter should be 

 

switched off and rechecked for errors. 

 

Assuming all is well, connect a pair of test 

 

leads to the "+" and "com" terminals, 

 

short the two leads together, the display 

 

should read as close to all zeros as possi-
ble. If it in fact shows a email value, such 

 

as 0.8V for example with the minus sign 

 

also showing, then this is perfectly accep-
table. Rotate the mode switch through the 

 

remaining positions, the display should 

 

remain unchanged. Leave the mode 

 

switch in the ohm position and remove 

 

the test leads, the display should 

 

overrange and show just 1. Remove the 

 

short and return the mode switch to the 

 

d.v. position. 

 

CALIBRATION 

 

If a second digital multimeter is 

 

available then the meter described here 

 

can be calibrated quite easy by compar-
ing the reading of one to that of the other 

 

when connecting to various standard 

 

sources. However, if this is not the case, 

 

as it will most certainly be, the multimeter 

 

can be calibrated to quite good accuracy 

 

following the methods described below. 

 

The only item of test equipment required, 

 

will be a standard meter of reasonable ac-

curacy covering both alternating and 

 

direct voltages up to 20V f.s.d. A source 

 

of a.c. voltage is also needed and can be 

 

supplied from a small low voltage 

 

transformer. A signal generator covering 

 

20Hz to SOkHz is an advantage when ad-

justing the frequency compensated input 

 

resistor network but is not essential if a 

 

slight loss of accuracy at high audio fre-

quencies can be tolerated. 

 

DIRECT VOLTAGE 

 

With an external meter connect the 

 

leads between the "com" and the "junc-
tion test" terminals, the voltage between 

 

them should be around 1.283V, the exact 

 

voltage will depend on component 

 

tolerances. Disconnect the leads, set the 

 

multimeter to the 2V d.c. range and con-
nect the junction test terminal to the "+" 

 

terminal, no other connection is required. 

 

Adjust VR3 (on the display board) for the 

 

voltage previously noted. Do this adjust-
ment as carefully as possible as all other 

 

functions of the meter depend on this ad-

justment to be accurate. If possible leave 

 

the multimeter connected in this manner 

 

for a while and recheck that the voltage 

 

has not significantly changed. 

 

If an accurate known d.c. voltage 

 

source is available then the other ranges 

 

can be checked. 
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ALTERNATING VOLTAGE 

 

Most analogue meters, and here we are 

 

referring to the small "pocket" type 

 

meters, are only accurate when used on 

 

alternating voltages of 50Hz, i.e., mains 

 

frequency. For this reason we must 

 

calibrate the multimeter at this frequency. 

 

Connect the output from the mains 

 

transformer to the terminals and set the 

 

range to the correct f.s.d. Also connect in 

 

parallel the analogue meter. Note the 

 

reading and adjust VR2 (nearest the back 

 

panel on the converter board) to show the 

 

same reading on the display. 

 

The multimeter is now calibrated for 

 

alternating voltages at a frequency of 

 

50Hz. For other frequencies the accuracy 

 

falls off the higher the frequency. To com-
pensate for this we must adjust the small 

 

trimmer on the input resistive divider 

 

network. Connect an audio signal 

 

generator set for 50Hz and for a con-
venient output voltage, say I.5V, to the 

 

multimeter terminals. Set the range for 

 

2V f.s.d. Note carefully the reading on the 

 

display. Next re-adjust the signal 

 

generator to give an output of 5kHz, the 

 

display should show a drop in voltage, 

 

adjust the trimmer to give the same 

 

reading as before. Return the signal 

 

generator to 50Hz and re-check the 

 

reading. 

 

Finally the signal generator can be 

 

tuned from 20Hz to, say 20kHz and the 

 

voltage reading at various points noted, 

 

they should be within the limits shown in 

 

the specifications. If not, then slight read-
justment of the trimmer will be required 

 

to flatten out the various peaks and dips 

 

which may occur. 

 

752 

 

As explained earlier, this method is not 

 

the best, it does however increase the 

 

range of the a.v. ranges to cover most 

 

of the audio spectrum with reasonable 

 

accuracy. The meter is entirely accurate 

 

at 50Hz and this should prove adequate 

 

for most purposes. 

 

DIRECT CURRENT 

 

This particular range has no calibra-
tion components, and relies entirely on 

 

the accuracy of the range resistors. All 

 

that can be done is to apply currents of 

 

various values and check that the reading 

 

is accurate. 

 

ALTERNATING CURRENT 

 

Similarly, as above, this range relies on 

 

the ranging resistors and also the calibra-
tion accuracy of the converter. Again, 

 

checks can be made with various alter-
nating currents. 

 

OHMS RANGE 

 

The Ohms range is self-calibrating in a 

 

manner of speaking, and relies on the ac-
curacy of the range resistors. 

 

JUNCTION TEST 

 

For this mode, connect the junction 

 

test terminal to the "+" terminal, no other 

 

connection is required. Set the multimeter 

 

to read 200µA d.c. Adjust VR1 (nearest 

 

the front panel—converter board) for a 

 

reading of 100µA. This mode need not 

 

be particularly accurate, and a variation 

 

of a few microamps is quite acceptable. 

 

NOTE! Some constructors may find 

 

when adjusting the presets above that the 

 

correct results are not obtained, this may 

 

be particularly noticed on the alternating 

 

ranges. This is mainly due to the low 

 

values of the presets needed to ensure fine 

 

adjustment. To provide for correct ad-
justment, the values of the following 

 

resistors may be increased or decreased 

 

in value as required, alternating ranges: 

 

R23, junction test: R9, and although it 

 

does not need variation, R27 applies to 

 

the direct ranges. 

 

For example, if the junction test 

 

current cannot be brought below say 

 

120µA then the value of R9 can be 

 

increased by an extra 800-1000 ohms or 

 

SO. 

 

Finally, as a last check, the multimeter 

 

can be switched over to mains operation 

 

and all modes and ranges checked once 

 

again, after which the meter is ready for 

 

use. 

 

IN USE 

 

The use of the multimeter should be 

 

apparent to all, however the following 

 

points should be remembered when using 

 

the instrument. 

 

When using the meter to measure both 

 

direct and alternating voltages above 

 

200V the high voltage terminal must be 

 

used—and with care. Protection against 

 

accidental overload is provided by the 

 

current limiting resistor, R30. In the 

 

worst case where say, 1000V is applied to 

 

the meter when switched to the 200mV 

 

range, the resistor will limit the current to 

 

about l mA, but for only a short time as 

 

the resistor will eventually burn out and 

 

will probably result in a great deal of 

 

damage. 

 

The current ranges, both direct and 

 

alternating are simple to use, and protec-
tion here is provided by a quick blow fuse 

 

which should give total protection in most 

 

cases. 

 

The Ohms range is also self apparent, 

 

note as described earlier, it will not turn 

 

on transistor junctions. This makes it 

 

ideal for in-circuit resistance measure-
ments. When measuring resistance, there 

 

is slight jitter effect, particularly on the 

 

2MO and 20MQ ranges. This is mainly 

 

due to the long test leads used but can 

 

easily be overcome by making the leads 

 

as short as possible. The effect completely 

 

disappears when a resistor is say, connec-
ted straight across the terminals. There is 

 

no protection for this range, so be sure to 

 

switch off the circuit under test. 

 

The final range is the junction test. 

 

This is used in much the same way when 

 

testing semiconductor junctions as with a 

 

normal analogue type meter. When 

 

measuring a diode for example, a good 

 

diode will give a reading of about 62.5 on 

 

the display when forward biased, and 

 

almost zero when reversed biased. An 

 

open-circuit diode will give a reading of 

 

zero, while a short-circuit diode will give 

 

a reading of 100.0. Again there is no 

 

protection for this mode, so any circuit 

 

under test must be switched off. ❑ 
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T.V. SOUND TUNER 

 

SERIES II BUILT AND TESTED Complete with case £26.50 t E2 00 p&p 

 

In the cut-throat world of 

 

consumer electronics, one 

 

of the questions designers 

 

apparently ponder over 

 

s "Will anyone notice if 

 

we save money by chopp-
ing this outs" In the 

 

domestic TV set, one of the 

 

first casualties seems to be 

 

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

 

and no tone controls are common amp. ONLY E32.50 + £2.00 p&p. 

 

and all this is really quite sad, as the 

 

TV companies do their best to transmit the highest quality sound. Gwen this background a 

 

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

 

reproduction. The unit is main=-operated. 

 

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

 

e  

 

also be used In conjunction with your video recorder. Dimensions. 10'/,"x7%"x2Y,". 

 

E.T.I. kit version of above without chassis, case and hardware. E16.20 Plus E1,50 p&p. 

 

HI-Fl SPEAKER 

 

BARGAINS 

 

A 0 

 

TOKUDEN - 8", 8 ohm full range 7'1,W twin 

 

cone speaker. E3.50 +11.10 p&p. 

 

7" 6oW Bass/Mid. speaker. 8 ohm impedance. 

 

Freq. res. 40 - 6,000Hz. 4%"x R" magnet. 

 

£14.95 +fl. 75  P&p. 

 

4'/," 25W Bass/Mid, speaker. 4 ohm impedance. 

 

With rolled surround. E4.95 +E1.50 p&p. 

 

Tweeters 8 ohm soft dome radiator type. 

 

(3%" sq.) For use in systems up to 4 0 watts. 

 

£3.95 ea. +E1 p&p. or E6.95 Pr. +El.50 p&p. 

 

EAGLE 

 

full range B' 20W. 8 ohm. Twin cone with 

 

roved surround. £6.95 +E2.20 p&p. 

 

Full range 6X" 15W, 8 ohm. Twin cone with 

 

rolled surround. £5.95 +E2.20 p&p. 

 

Full range 4" 8W, 8 ohm. With rolled 

 

surround. £4.95+E1.5o p&p. 

 

125W HIGH POWER 

 

AMP MODULES 

 

The power amp kit is a module for high 

 

power applications disco units, guitar ampht-
ers, Public address systems and even high 

 

power domestic systems. The unit is protected 

 

against short clrcuiting of the load and is safe 

 

in an open circuit condition. A large safety 

 

margin exists by use of generously rated corns 

 

ponents, result, a high powered rugged unit. 

 

The PC board is back printed, etched and 

 

ready to drill for ease of construction and the 

 

aluminium chassis is preformed and ready to 

 

use. Supplied with all parts, circuit diagrams 

 

and lnstruc ions. 

 

Accessories: Stereo mains power supply kit wl th 

 

o. ,i,s E10.50, f2p&p Mono. E7 50 • E2p&p 

 

SPECIFICATIONS: 

 

Max. output power (RMS): 125 W Operating 

 

voltage IDC). 50 80 max. Loads. 4- 16 ohm. 

 

Frequency response measured @ 100 watts 

 

25Hz - 20KHz. Sensitivity for 100. 400mV 

 

47K. Typical T./I.D. Ca 50 watts, 4 ohms 

 

0.1%. Dimensions 205x90 and 19px36mm. 

 

KIT £12.00 BUILT £17.5'50 

 

•171 15p&p +E1.15p&P. 

 

lam 

 

NICAD CHARGERS/BATTERIES 

 

SAFT/MAZDA BATTERIES: 

 

RX61HP7/AA size) E1.10ea. or 4 for E3.50. 

 

RX14 
=1 

I /C size) f2.45 ea. or E4.10 a pair. 

 

R X 22 1 PP3 size 19 von. E4.95 ea., E9.00 a pair. 

 

50p p&p per order on batteries. 

 

SAFT/MAZDA RX22 Charger (takes 2 PP3'sI 

 

E2.75 + 80P p&p. 

 

UNIVERSAL CHARGER, takes 4xAA's, or 

 

4 C's or D's +1 PP3. E5.50+E1.40 p&p. 

 

PAIR 10W SPEAKERS 

 

Incorporates 4'n" 10 wan 

 

speaker. Finished in teak veneer 

 

simulate. Built, ready to use. 

 

Ideal extension spkrs. 12Y, x 

 

7%x4%ins. E74.95 -El .75p&p. 

 

BSR RECORD DECKS 

 

Auto Changer model takes up io 6 ­."j,
with manual override. Supplied with stereo 

 

ceramic cartridge. £9.95 plus (1 75 P&p 

 

1' Manual and Auto-Changer 

 

1 record deck. Plays records 

 

individually or play auto 

 

matically up to 6 records. 

 

Manual single play record deck 

 

with auto returnand cueing 

 

lever Fined with stereo cera-
mic car lrldge 2 speeds with 45 

 

rpm spindle adaptor ideally 

 

Suited for home or disco 

 

13"x11"approx. £ 14.95pius E1.75 P&P 

 

All mad to 21A HIGH ST, ACTON W3 6NG 

 

Callers. Mon Sat 9.30 5.30. Half day Wed. 

 

Access phone orders on Ot .992 8430. 

 

Note Goods despatched 
' 
U K Postal addr n ess only 

 

All items subNct 10 avail Wll 
 

 

in, Prices coneCt at 

 

31/9184 and subject to change without notice. 

 

Pit se allow 14 working days from receipt of order 

 

for, despnch RTVC Limned reserve the ngnt ,o up 

 

date ,he. prod.,, wdhous notice. AO enouirin sand 

 

$ A E Telephone or mad orders by ACCESS welcome 

 

STEREO TUNER KIT 

 

SPECIAL 

 

OFFER! 

 

E13.95 

 

+E2.50 p&p. 

 

This easy to build 3 band stereo AM/FM tuner 

 

kit is designed in conjunction with PE (lily 81) 

 

For ease of construction and alignment it 

 

incorporates three Mull.rd modules and an 

 

I.C. IF System. Front scale size 10'5"x2h" 

 

approx. With diagram and instructions. 

 

MONO MIXER AMP 

 

Ideal for 

 

halls and 

 

clubs 

 

£45.00 

 

E2 p&p 

 

50 Wan, six individually mixed inputs for 2 

 

pickups ICer. or mag), 2 moving coil micro 

 

phones and 2 auxiliary for tape tuner, organs 

 

etc. Eight slider controls - 6 for level and 2 

 

b for masterass and Treble, 4 extra treble 

 

controls for mic and aux. inputs. Size 

 

13'%'x 6'G"x 3 %" app . Power output 50 W 

 

RMS (cont.) for use with 4 to 8 ohm 

 

speakers. Attractive black vinyl case with 

 

matching fascia and knobs. Ready to use. 

 

CALLERS TO 323 EDGWARE ROAD. 

 

LONDON W2. 

 

15 mnu,es walk horn Edgwue Road Tube St,bonl 

 

Now open 6 der, a week 9 5 30 P­.­0.6. VAT 

 

R 

 

The incredible MINI 20 

 

28 ranges 

 

20k!2/V d c. & 4kf1/V a.c. 

 

(With protective fusel 

 

Accuracy: 2% d.c. and resistance, 

 

3% a.c. 

 

28 ranges: d.c. V 1 OOmV, 3V, 1 OV, 

 

30V, 10OV, 30OV, 60OV. d.c. 15OpA, 

 

601 6mA, 600mA. a.c. V 15V, 

 

50V, 150V, 50OV, 150OV. a.c. 

 

130mA, 300mA, 3.10A. Ohms 0-

2ktt,0-2111 CIE! from -10to +62in 

 

6 ranges. 

 

Dimensions: 105 x 130 x 40mm. 

 

The 28 ranges cover all likely re-

quirements. Operation is straight-

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 E10.00. 

 

11HSEICU 

 

THE IDEAL INSTRUMENT ONLY   £21.60 

 

FOR THE CONSTRUCTOR 

 

(complete with carrying case, leads and instructions) 

 

'SUPER 20' 

 

A SUPER PROTECTED UNIVERSAL MULTIMETER 

 

T 20 super 
_ 

miselco 

 

0 

 

AC D 

 

* 39 RANGES 

 

* INDESTRUCTIBLE 

 

automatically protected 

 

on all ranges but 10A , 

 

Accuracy: d.c. ranges and 112% a.c. 3% (of f.s.d.) 

 

39 ranges: d.c. V 100mV, 1 OV, 3 OV, 1 OV, 30V, 100V, 30OV, 1 OOOV. 

 

d.c. 1 50µA, 100µA, 300µA, 1.0µmA, 3mA, 1OmA, 30mA, 

 

10i 1A, 10A 

 

a.c. V 10, 30V, 10OV, 30OV, 1000V, 

 

a.c. 1 3mA, 1OmA, 30mA, 100mA, 1.OA, 10A, 

 

Q 0-5.0kf2, O-Oktt, 0-500kt1, 51VIS2, 50Mt2. 

 

dB from -10 to +61 in 5 ranges. 

 

Dimensions: 105 - 130 x 40mm. 

 

These special offers is a wonderful opportunity to acquire an 

 

essential piece of test gear with a saving of nearly E20.00. 

 

(complete with carrying case. 

 

leads and instructionsi 

 

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: 

 

Instruments Ltd. 

 

19 MULBERRY WALK LONDON SW3 6DZ TEL 01352 1897 TELEX 918867 
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SICIRITY 

 

A COMPLETE 

 

SECURITY 

 

SYSTEM 

 

FOR ONLY 

 

£39.95 +V.A.T. 

 

1A*V 

 

Convol unit 

 

Enclosure d methanol f rk,ngs 

 

Key Sw tch 6 2 ke" 

 

LED's 

 

5'h" Hen $peaky 

 

4 h9h cru.1tt surlace mounting Mognatic Switches 

 

CA 1250 

 

MW 1250 

 

KS 3901 

 

LED  

 

HIS 588 

 

MS 1025 

 

Assemble and install your 

 

own system and save pounds SICIRITY 

 

With only a few hours of your time rt ,s possible to assemble and utsuil M 

 

effect" security system to poladt your famay and prooki at the amatrngly 

 

low coal of L'39 95 + V A T No COn Tp% nrses hew been _o. nW no cofners 

 

haw town cut TM ouOlMWlno vslw reauhs from volume production and 

 

direct deeply Aswmply n atra9ht forward with the detailed instructions 

 

plardad When mnauad you can copy the pwc. of mind that r.suit, from a 

 

fequn fame $Iquld yW wIM to ,rtCSeaw Ifte Neel of wo"lly. the sot— 
may of stranded al arty tnr with addtWW magnelrc switches, peasura 

 

Dada Of uhresadnc sfnfas Dom an until a'. too [at. - order today 

 

Order code CS 1370 

 

EXTENDED SYSTEM CS 1480 Price £62.50 + V.A.T. 

 

This s"Lm contains. ,n addition to the CS 1370. An uhruomc deleaor type 

 

US SOW + 1s btclosura. sit additional! Mtn speaker and a funny 2 magnetic 

 

swn= 
Tor{ Mtam rsOr.wnls lapstMtMrg wkw for honer for the high

" of 5,.Z, prpvdad Order Coda c5 1480 

 

ALARM CONTRO 

 

UNIT 

 

CA 1250 

 

Ma 119.95 + Y.A.T. 

 

The heart of any abrm system ,s the control, 
unit The CA t 250 offers every possible feature 

 

that s bleely to be recruited when IXntstnleting a 

 

system Whether a highly sophisticated 

 

.,.least— or bratply contrdleq a aingle 

 

;8" TK 
swntM on the front door 

 

BUaf+n 1leOlrpnk, anon dines 2 tow 1peaker5 

 

eProwdes e.,t and on,,.— delay] together 

 

With lied alarm tome 

 

•Battery Dock-up whit trickle Marge fac,l'TV 

 

.Operates whit mpnetK awncMs. wessura 

 

•
peds

temple,
 
a

 rc 
p

 R unls 

 

per and panK IK,Lty 

 

.Slaal,sed output vohage 

 

.2 operating modes lull aldrmanL temper ma 

 

p. facility 

 

•$crew conneptons for vise of installalron 

 

.

Test loop -hty
 ntacts for ekternal bade 

 

SIREN & POWER 

 

SUPPLY 

. 

 

MODULE 

 

PSL 1865 

 

only 

 

E9.95 + V.A.T. 

 

complero Wren and power super module 

 

nrcn i5 
capamle

! of Wowd,ng sound levels of 

 

It Odbs al 2 1 s when sad with a nOrn 

 

speaker m addl,on the un,I provide$ a 

 

Stab,l,sed 12V output up 10 1 OOmA A Swntch,rg 

 

relay ,s also included so that cite unit may de 

 

used in conluncoon w,tn the US 5063 to form a 

 

oomplele alarm 

 

SELF-CONTAINED ULTRASONIC 

 

ALARM UNIT CK 5063 only £37.00 + V.A.T. 

 

Requires no Installation Eas iv assembled using 

 

W, pial—lonally bu,h slid !.1110 module] 

 

.Aq {table range up to 25 It 

 

.B huh "trance and f.rt delay 

 

.8urh.n timed Narm 

 

.Key opened swnteh . Oil. Test end Operate 

 

.Provision for an 4M."'o" SD..k.r 

 

.Fully wlf,,tbh4d 

 

.Uwe US 5083. PSL 1885 Key Sw,lcn 

 

3901.3' Sp.ak.r3515 

 

Now you un a{eemOle . r.elry .Nadew intnWder storm at too tow Dncs using !had and tested PoacOmP ntpdub{.Suppk.d w,th full ,n.Iructions. the kit 

 

cbnb,n..wrymrtg hide{eary t0 WOv,ds M eNadtrw warning sY]t.m for your 

 

nouw or Nit W,Ih a burn+n LED ,nd"ton and test pos/Kit Ins un,t s .1 V 

 

sal-UP requ,nrg no mslbl.ndn 11—y —ply m D4cad on. cupbONd or •elk 

 

Movement w,thm ,Is rang. will then uusil the buanm siren to oroduce a 

 

pehetratino 900bs of sound, or arwn 1100b] w1h M additional speaker All 

 

pans included and wppk00 .,in full,nstructrons for @as. of aswmbly 

 

Sua 200. 180 k 70mm Order 11 CK W63 

 

HARDWARE KIT 

 

HW 1250 

 

only 

 

E9 50 

 

+VAT. 

 

Tits anncnva cue m deaipnad to nouaa me 

 

control unit CA •250. together wrtn me 

 

pprop .1. LED ,aid C.l." and key switch 

 

Suppllad w,m in. necessary mounting piibrs 

 

and punched front panel. the unit s g,ven a 

 

Drofeort—.l .0044. K. by an 
"Ch 

.11 silk 

 

sc eehed label Site 200 by 180 0, 70.mm 

 

AA 

 

A  1'.". VAT1n ell yin e> 

 

AAA !cry yn>1 .nA p. hk fn ell air le 

 

llnr air. demnn>Ir.hnrr 

 

Strop hears 9 00 to S 30 y m 

 

11 used Wader ,idly 

 

S.turday 9 00 lrr 1 00 y m 

 

SAF With .10 erulurrre> 

 

OrAr It, telePhona nr p.. 

 

POWER SUPPLY & RELAY UNIT 

 

PS 4012 tike Fels. V. A. T. 

 

Provides st.dhsad 12V output at 85,rA end 

 

c.olam a lei" with 3 WV contacts The unit is 

 

desgned to opeata th up to 2 ultrasonic 

 

^I5,-tad unit ITT 1470 

 

SIREN MODULE SL 157 

 

Produces a bud penetrating sliding taro which 

 

when coupled to a suitable hen speaker 

 

Drod ices S P L 's of 110dos t 2 metres 

 

Openung from 9-15V Pdes Q.M�V.A,T. 

 

5%' HORN SPEAKER HS 566 

 

This weather-proof hem smeller or wide 

 

satremely high s-no Pressure levels I110dbf 

 

at 2 metresr When used With the CA 1250. S
o

 

 

1865 or SL157 N Pd" 14+11111 

 

3-POS. KEY SWITCH 3901 

 

5atgle polar3,rey switch rntendad for use with 

 

the CA 1250 PA.. Q.4a VAT. 

 

MAGNETIC SWITCH MS 1025 

 

Sudate mounting superior Du.10 

 

11111 . vA.r 

 

US 4012 ULTRASONIC MODULE 

 

Be- tow cost uMrsi on c Detector suitable for 

 

w de tinge of mowmenl detect on 

 

appbcabons bow no 2 LED M-n— any 

 

ha og edlullsble range 55,25 it 

 

M.f t11.M + VA .T 

 

RISCOMP LIMITED 

 

Dept EE24. 

 

21 Duke Street. 

 

Princes Risborough, 

 

Bucks. HP17 OAT 

 

Princes Risbofough (084 44) 6326 

 

Please allow 7 days delivery 

 

DIGITAL ULTRASONIC 

 

DETECTOR 

 

US 5063 

 

tf 

 

only E13.95 + V.A.T. 

 

.31ave15 01 drscnmrhstiOn against false alarms 

 

•Crystal control for greater 5tabl,ry 

 

eAdluslade range up to 25h 

 

.Butt+o deb" 

 

a t 2V ockaw. 

 

Th s advanced module uses dglal sign 

 

processirq to provide the highest level of 

 

senslmry whist d,acnmmaprq sgs,n5t 

 

potential false alarm oond tiohs 

 

ULTRASONIC MODULE 

 

ENCLOSURE ft 

 

only 4D 

 

12 95 

 

+ V.A.T. 

 

S..teble "ITT encbfurs for houain an 

 

,ndel wrf dwusonK moouke type US 5063 or 

 

US 4012 Supplied will, the necessary 

 

mounting pears and screws etc For US 5063 

 

oder SC 5063 for US 4012 order SC 4012 

 

INFRARED SYSTEM 

 

IR 1470 only 125.61 + V, A.T. 

 

f► 

 

Con]m,nngg of eapant. ton".41.1 and lace +e 

 

both of WhKn.1. houlld,n attraCS,w mOudad 

 

Gwf. IM ]Wom of da] an in ,b,5, 

 

modubtad wain own d.bnces of uD 10 5011 

 

open;? o

 reby when the beam a 01 an 

 

Intended for use ,h sac. ty fvsle— but also 

 

deal for pMtogr.ph,C and measurement 

 

eDO' at-. Site 80 by 50 by 35mm 

 

MASTER 

 

Electronics -1YlicropOR rocessors -Now! 

 

The PRACTICAL Way! 

 

• Electronics — Microprocessors — Computer Technology is the career 

 

and hobby of the future. We can train you at home in a simple, 

 

practical and interesting way. 

 

• Recognise and handle all current electronic components and 'chips'. 

 

Carry out full programme of experimental work on electronic & 

 

computer circuits including modern digital technology. 

 

• Build an oscilloscope and master circuit diagrams. 

 

Testing and servicing radio — T.V. — hi-fi and all types of electronic/ 

 

computcr/industrial equipment. 

 

NewJob? New Career? NewHobby ? 

 

r 

 

' ;
mp

 

 

N 

 

'w 

 

w 

 

L---------------
754 

 

Please send your brochure without any obligation tD:— 

 

NAME 

 

7:7r7 interested in: 

 

ADDRESS 

 

BLOCK CAPS PLEASE 

 

SEND THIS COUPON NOW. 

 

_______ 

 

ELECTRONICS 

 

MICROPROCESSORS 

 

L I RADIO AMATEUR LICENCE 

 

i  CITY & GUILDS EXAMS 

 

I 

 

Other Subjects   

 

.cfxmron 

 

Cb.Ck r5, the afLeabtaaeY 

 

[b.pMbgYfl fall lea 

 

BritishNationalRadi,o&Electronics School Reading,Berks.R11BR CACC  

 

_ _ 

 

OR TELEPHONE 
US' 

 

0734 51515 OR 

 

TELEX 22758 

 

(24 HR SERVICE) 
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RADI0 

 

WORLD 

 

Clear-Faced Sun 

 

For all those who are concerned with 

 

that fascinating, yet often frustrating part of 

 

the radio-frequency spectrum—the "h.f." 

 

band between 3 and 30MHz (traditionally 

 

the short waves)—the outlook for the next 

 

few years is less than cheerful. The "cloud" 

 

on the horizon is the latest sun-spot-cycle 

 

minimum. 

 

This is now looming up rather earlier 

 

than expected, although this winter is 

 

almost halfway along the 1 1-year cycle 

 

which last peaked in 1979-80. Indeed 

 

there was a period of some 12 days in late 

 

autumn when no sunspots could be obser-

ved on the usually blemished face of Old 

 

Sol. 

 

The prime result of sunspot activity in so 

 

far as it affects professional communi-

cators, h.f. broadcasters, radio amateurs, 

 

"CB" enthusiasts and short-wave listeners 

 

is that it enhances the ionisation of the 

 

layers (or more accurately travelling 

 

"clouds" of ionisation) in the upper at-

mosphere. This results in the long-distance 

 

reflection of the higher frequencies for a 

 

longer period of each day. 

 

Sunspots and H. F. 

 

Around the sunspot maximum years 

 

11937, 1947, 1958, 1969, 1979-80) at 

 

about 11-year intervals, the daytime F2 

 

layer, roughly 200-400 miles above the 

 

surface of the Earth, can often open long-
distance paths on frequencies up to and 

 

beyond 50MHz. However, in the periods of 

 

low sunspot activity very few long-distance 

 

paths are open above 25MHz except very 

 

occasionally in a north—south direction 

 

towards southern Africa and South 

 

America. 

 

Even the reliable 14MHz band goes 

 

"dead" for many hours of the night. 

 

Similarly, at sunspot maximum periods, 

 

27MHz CB channels can bring in voices 

 

from afar, whereas in the minimum years 

 

the only sky-wave signals are likely to be 

 

from Europe, brought about by daytime 

 

Sporadic E anomalous propagation which 

 

cannot be predicted with any accuracy and 

 

is less-directly linked with the sunspots. 

 

This does not mean that h.f. "conditions" 

 

become unsuitable for long-distance 

 

transmission and reception, but rather that 

 

such paths require the use of lower fre-

quencies. Short-wave broadcast listeners 

 

need to pay more attention at such times to 

 

the 90-metre (3-3MHz), 75-metre 

 

(3.9MHz), 60-metre (5MHz) and 49-metre 

 

(6MHz) bands (some reserved for "tropical 

 

broadcasting"). 

 

Radio amateurs tend to migrate to the 

 

3.5 or 7MHz bands although unfortunately 

 

the 7.0 to 7 1 MHz (41 metres) "exclusive' 

 

amateur band is still cluttered with high-
power broadcasting stations. 
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possibility of extended "one-hop" propaga-
tion due to layer entrapment ("chordal 

 

hop"), etc., brought about by tilts in the F 

 

layer, as the lower F1 and higher F2 layers 

 

combine or separate. 

 

Grey-line propagation can for example 

 

result in lower power transmissions on 1 8, 

 

3.5 or 7MHz being received for short 

 

periods in Australia or New Zealand, but re-

quires some careful study of the times of 

 

sunrise and sunset in the target areas. 

 

Grey-Line Propagation 

 

The concentration of so much activity, 

 

particularly by broadcasters, into the lower 

 

segments of h.f. instead of spreading out as 

 

high as the 11-metre (26M Hz) band means 

 

that the usable bands become even more 

 

over-crowded than usual. Also the large 

 

directional aerial arrays tend to produce 

 

less gain at lower frequencies. 

 

It also becomes increasingly difficult to 

 

transmit or receive across the night/day 

 

barrier due to the sharper difference be-

tween daytime and night-time maximum 

 

usable frequencies. Radio amateurs, whose 

 

transmitters are so much less powerful than 

 

those used for broadcasting, have come to 

 

recognise the importance of what is called 

 

"grey-line" propagation, particularly on the 

 

lower part of the h.f. spectrum. 

 

This takes the form of the reliable but 

 

brief long-distance paths that open be-

tween places where the times of dawn and 

 

dusk, dawn and dawn or dusk and dusk 

 

roughly coincide, giving rise to the 

 

Bringing /n The Pictures 

 

For television broadcasters concerned with 

 

news and sports programmes a major problem 

 

is bringing the pictures from the event into the 

 

studio centre. Whereas a radio outside broad-
cast can use "music lines" or normal tele-

phone circuits, for video a broadband link 

 

capable of carrying frequencies up to about 

 

5MHz without too much phase-differential or 

 

amplitude-differential distortion is needed. 

 

This requires a special coaxial cable or 

 

microwave radio link since telephone circuits 

 

could only be used, even with equalisation, 

 

over very short distances, for such broadband 

 

signals. 

 

Stadia and places from which television 

 

broadcasts are frequently made have per-
manently installed broadband facilities. 

 

Elsewhere, at distances up to about 30 miles 

 

from a studio centre or from a point at which 

 

pictures can be fed into BT's inter-city or 

 

EBU's Eurovision broadband circuits it is the 

 

usual practice to install temporary microwave 

 

links, but this takes time and planning. 

 

The development of lightweight electronic 

 

cameras and portable video recorders in the 

 

1970s still depends to a considerable extent on 

 

bringing the tape cassettes to the studios or 

 

nearest broadband circuit by motorcycle or 

 

car, although large cities, particularly in the 

 

USA, have sophisticated installations on the 

 

top of tall buildings for picking up temporary 

 

microwave links from communications vehi-

cles, etc. To facilitate "live" broadcasts from 

 

portable cameras very short-range links 

 

between the cameraman and his vehicle 

 

use microwave frequencies around 13GHz 

 

13,OOOMHz) and even 40GHz where tiny 

 

"horn" aerials can be used. 

 

Predicting Sunspots 

 

The appearance of visible dark spots on 

 

the Sun has been observed and recorded 

 

for many centuries, initially by the Chinese 

 

but for some 300 years in Europe. Although 

 

the regularity of the sun-spot cycle of 

 

roughly 11 years (or 22 years if you take 

 

into account the magnetic cycle) is well-
established, the shape and peak amplitude 

 

of each cycle varies widely. 

 

Despite much speculation and many 

 

hypotheses, it is still not possible to predict 

 

future activity with any certainty, although 

 

for some 50 years efforts have been made 

 

to turn h.f. propagation predictions, like 

 

weather forecasting, into a more exact 

 

science. The fact remains however that just 

 

as our weather forecasters, even with the 

 

great help of satellite photographs, still can-
not tell us with any certainty whether it will 

 

rain tomorrow, and can make little more 

 

than an educated guess whether this winter 

 

will be colder or warmer than average, so 

 

one has to take all propagation and path-
opening forecasts (other possibly than for 

 

grey-line times), with more than a pinch of 

 

salt. I cannot be certain, as I write these 

 

notes, whether the transatlantic path on 

 

say 7MHz will be good, very good, poor or 

 

impossible this evening! 

 

To permit newsmen to roam further afield 

 

both ITN and BBC have made some use of 

 

transportable satellite up-links bouncing the 

 

news via space satellites. The design of these 

 

up-link terminals however has been made 

 

more demanding by the decision to permit 

 

satellites to be packed closer together in the 

 

increasingly crowded geostationary orbit. 

 

At the recent International Broadcasting 

 

Convention at Brighton GEC—McMichael in-
troduced some new ideas into the field of 

 

satellite news gathering, including the use of 

 

elliptical shaped reflectors that combine low 

 

height with high frequency. They can meet the 

 

new 21 satellite spacing requirement and in 

 

some versions can fit into the cargo hold of an 

 

aircraft. 

 

By adopting bit-rate-reduced digital 

 

transmission much lower transmitter power is 

 

possible, permitting the use of solid-state 

 

rather than power klystrons. The satellite news 

 

gathering (SNG) unit operates at the low bit-
rate of 2Mbit/s using the codec equipment 

 

developed for BT's video conferencing. 

 

As demonstrated at Brighton surprisingly 

 

good pictures can be transmitted at 2Mbit/s 

 

(digital studio bit rates can be over 

 

200Mbit/s). Unfortunately there is a penalty 

 

that must be paid. A 2Mbit/s system just can-
not follow fast movement without severe 

 

blurring of the picture. 

 

The system would thus be fine for talking-
head interviews, etc., but could not really cope 

 

with a fast-moving news or sporting scene. But 

 

the new design is virtually a world first and the 

 

firm hopes to sell into the tough American TV 

 

market, where being first with news pictures, 

 

even if less than perfect, is much prized. 
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LsT month we introduced this series of 

 

short articles with a general introduc-
tion to fault finding and mentioned the 

 

three main groups of fault types. In this 

 

issue we are going to take a look at faults 

 

in group one: New equipment that has 

 

either never worked or only partly 

 

worked since it was constructed. It has to 

 

be assumed that the item has been con-
structed according to the instructions 

 

given, and that the fault is due to a 

 

genuine mistake or a faulty component, 

 

and not due to poor workmanship or fail-
ing to fully read the instructions. It must 

 

be said however, that many of the 

 

problems with new equipment are simply 

 

due to a failure on the part of the con-
structor to take care during the building 

 

process or failing to understand any 

 

special instructions. In view of this we 

 

shall make a few general points concern-
ing newly constructed equipment. 

 

SIMPLE CHECKS 

 

Contrary to common belief, poor 

 

soldering is not the main reason for the 

 

majority of problems, in actual fact, most 

 

kits received for repair by the author have 

 

been built to a very high standard of 

 

workmanship. Of course there are always 

 

exceptions, but in the main, problems are 

 

generally due to faulty components or 

 

wrong components, there are also those 

 

components that are correct and in the 

 

right place but simply inserted into the 

 

printed circuit board the wrong way 

 

around, diodes, electrolytics etc. When a 

 

piece of equipment is finished and ready 

 

for its initial testing, this is a good time to 

 

stop work and take a very detailed look at 

 

the finished item. A few simple checks 

 

before switching on will avoid major 

 

problems, like burnt out components etc. 

 

First, check that there are no short-
circuits across the power supply lines. 

 

This check can be carried out with a sim-
ple Ohm meter. Depending on the circuit, 

 

a value of resistance will be obtained, this 

 

may be of a low value in a high current 

 

circuit but a study of the circuit diagram 

 

should give an indication of what to ex-
pect. The main thing is that you avoid 

 

switching on for the first time with a short 

 

circuit across the supply lines, because 

 

this could damage transformers, rectifiers 

 

and other components due to excessive 

 

current. 

 

If all seems well, switch the meter to a 

 

suitable voltage range and connect it 

 

across the main supply rail, switch the 

 

equipment on and monitor the rise in 

 

voltage against what you expect it to be. 

 

If it is normal, testing can proceed, but if 

 

it is excessively high or low, switch off 

 

LT FINDING 

 

E. A. Rule Part Z 

 

and check the circuit for mistakes. A 

 

fairly common fault is when the centre 

 

tapped secondary of a mains transformer 

 

has been incorrectly wired, this can 

 

produce excessive voltage which could 

 

damage other components. Fig. 1 shows 

 

the correct and incorrect wiring to a 

 

secondary and how this produces ex-
cessive voltage. It is a good idea to dis-
connect the main part of the circuit from 

 

the power supply, until the voltages from 

 

the supply have been checked, then if 

 

there is a fault, damage to other compo-
nents will be avoided. Often the supply 

 

can be disconnected simply by leaving a 

 

fuse out. Once you have established that 

 

the main supply voltage is satisfactory, a 

 

full voltage check should be made around 

 

the circuit and compared with any 

 

voltage table supplied by the manufac-
turer or author. Expect variations, it is 

 

not often that voltages agree exactly with 

 

the original design, for these are intended 

 

as a guide only. Depending on the type of 

 

circuit, variations of 25% can be found 

 

and these will not cause any problems. In 

 

other circuits a variation of 1% may be 

 

critical, only experience, or the instruc-
tions provided, will enable you to judge 

 

this. Once a piece of equipment is work-
ing satisfactorily, you should make up a 

 

table of the voltages found so that at a 

 

later date if a fault develops you can com-
pare with what was actually present 

 

before the fault appeared. 

 

D7 

 

TRANSFORMER 

 

6V-OV-6V 

 

SECONDARY 

 

FS1 

 

d c. OUTPUT 

 

APPROX BV 

 

C1 

 

TYPICAL VALUE 

 

220N 12V 

 

Secondary correc ty wired 

 

T 

 

01 

 

TRANSFORMER 

 

6V-OV-6V 

 

SECONDARY 

 

Secondary Incorrectly wired 

 

IEE27.J 

 

FS1 

 

d c OUTPUT 

 

IS NOW 

 

APPROX 16V 

 

C1 

 

TYPICAL VALUE 

 

220N 12V 

 

Fig. 1. Correct and incorrect wiring to a 

 

transformer secondary. Incorrect wiring 

 

results in twice the voltage being pre-
sent at the output. This could of course 

 

damage other components. 

 

CAPACITORS 

 

The next check is to measure the 

 

voltage present at each end of the elec-
trolytic capacitors in the circuit. Check 

 

that the positive end of the capacitor is in 

 

fact positive compared with its negative 

 

end. In other words, if the chassis is 

 

negative, the positive end of all elec-
trolytic, will have a higher positive 

 

voltage than the negative end. Take great 

 

care when checking circuits using a `split-
rail' supply because, depending on which 

 

side of the supply rail you are checking, 

 

the chassis may be the positive or 

 

negative line. Fig. 2 shows an example of 

 

this. With one meter lead connected to 

 

chassis (common) the meter will indicate 

 

either positive or negative polarity 

 

depending what part of the circuit is being 

 

measured. Note in particular the polarity 

 

of C4 and C5. In one case the positive 

 

terminal is connected to chassis and in 

 

the other, the negative terminal. If C I was 

 

an electrolytic its polarity would depend 

 

on the input circuit as one end is to the 

 

common rail via R 1 and therefore at zero 

 

volts. 

 

Depending on the actual voltages pre-
sent, an electrolytic capacitor may work 

 

for months or even years with its polarity 

 

wrong. It will however, steadily increase 

 

its leakage current until either it breaks 

 

down completely or causes damage to 

 

other components. In a power supply cir-
cuit the wrong polarity can cause an ex-
plosion due to the excessive leakage 

 

current within the capacitor. Excessive 

 

heating causes gases to be given off, these 

 

gases create a high pressure within the 

 

can which may explode. The author has 

 

witnessed a 14 s.w.g. steel front panel 

 

bulge out due to such an explosion, and 

 

has also seen a hole in the top of a cabinet 

 

where the metal top of a capacitor had 

 

blown through due to these internal 

 

pressures. Most modern capacitors have 

 

a safety vent which avoids dangerous 

 

situations like those mentioned, but the 

 

electrolyte which is discharged can cause 

 

corrosion problems to chassis and other 

 

components. Always check that elec-
trolytics are correctly polarised and 

 

should you find a capacitor that is `hot' to 

 

the touch, keep away until it has cooled 

 

down. The equipment must of course be 

 

switched off at once. 

 

SETTING UP PROCEDURE 

 

Having made these simple checks and 

 

found that all seems OK we can continue 

 

with the setting up procedure laid down in 

 

the instructions. Always carry these out 

 

exactly as specified, do not be tempted to 
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Fig. 2. The 'split-rail' supply. 

 

take short cuts as often these procedures 

 

are arranged in a way that will expose 

 

faults in a section before passing on to the 

 

next step. Once these setting up 

 

procedures have been carried out we 

 

should have either a unit which is work-
ing satisfactorily or one that has one or 

 

more faults and needs further work 

 

carried out. 

 

At this stage (assuming a faulty unit), 

 

recheck all the relevant components for 

 

correct type, value, and polarity. If the 

 

fault is known to be in one section of the 

 

circuit, then of course only that section 

 

need be given a careful check. Start by 

 

rechecking the voltages, note any that 

 

vary widely from those expected, look for 

 

clues as you proceed. For example, a 

 

higher than expected collector voltage 

 

may mean that the transistor is not con-

ducting, check its Base and Emitter 

 

voltages, if these are correct, suspect the 

 

transistor, it could of course be a faulty or 

 

incorrect collector load resistor etc. 

 

Assuming that all the voltages are as ex-
pected and that all the components are 

 

correct (also wiring etc), we must now 

 

say that we are looking for a faulty com-
ponent. One common fault, found with 

 

polystyrene capacitors, is that they are 

 

very easy to damage with excessive heat 

 

when soldering and the author has often 

 

found these with short circuits in many of 

 

the kits received for service. If these are in 

 

a signal path, the fact that they are short 

 

circuited may not affect any d.c. voltages 

 

present but could well prevent a signal 

 

voltage getting through. For example, 

 

Fig. 3 shows an i.f. amplifier stage, C I is 

 

most likely a polystyrene type, and if it is 

 

shorted, it will prevent any signal being 

 

transferred. It may be possible to check it 

 

in circuit with an Ohm meter but often 

 

the coil resistance is very low so it is best 

 

to disconnect one end of the capacitor 

 

and measure across its ends. In Fig. 4 a 

 

similar short will prevent the circuit os-
cillating, and in Fig. 5 will short out the 

 

audio signal. 

 

COMPONENT DEFINITION 

 

Another common fault found in new 

 

equipment is due to the transistors having 

 

a different pin layout to those specified. 

 

Take as an example the BC 184. This 

 

device can be obtained as a BC 184 

 

(TO 18) or a BC 184L (T092) or a 

 

BC 184-L-TO5 (T05). The first has the 

 

connections the same as the last but with 

 

different spacing. The second has the 

 

Collector and Base connections in-
terchanged, needless to say this change of 

 

connection can affect the results ob-
tained! So do not just ask for a BC 184, 

 

make sure you obtain exactly the type 

 

specified for the circuit layout. The same 

 

can be said for certain i.c.s. The same 

 

basic number is used for d.i.l. types and 

 

metal can types. It is important to know if 

 

(for example) a ZN459CP or a ZN459C 

 

or a ZN459 is specified. The ZN459 and 

 

ZN459C are metal can types with the 

 

same connections but the ZN459CP is a 

 

military specification and much more ex-
pensive (it has a wider temperature range) 

 

the ZN459CP is an 8 lead d.i.l. package. 

 

This type number is mentioned as an ex-
ample because if for instance the letters 

 

'CP' were omitted from the parts list, 

 

great confusion could ensue. A simple 

 

error in itself but very confusing to a con-
structor who has an 8 lead d.i.l. socket in 

 

the p.c.b. and gets a 6 lead component 

 

with seemingly the correct number. This 

 

is an extreme case but it serves to show 

 

what can happen. The point is that this 

 

type of error can be the cause of a num-
ber of peculiar faults found in newly built 

 

equipment and should be watched out for. 

 

Another fairly common fault is due to 

 

confusion between the colours Red and 

 

Orange. Resistors have a colour code and 

 

many manufacturers' idea of what is Red 

 

or Orange seems to differ. The author has 

 

had a number of faults due to these 

 

colours being confused and for example a 

 

6k8 resistor fitted instead of a 68k, or a 

 

lk instead of 10k etc. If in doubt, 

 

measure a sample before fitting into 

 

Fig. 3. The basic H. amplifier stage. A 

 

short circuit in C1 prevents a signal 

 

passing, without affecting d.c. voltage 

 

measurements. 

 

Fig. 4. Basic low pass filter stage. 
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many translator radio's. 

 

Fig. 5. Basic mixer stage. In this case a 

 

short circuit in C1 will prevent the circuit 

 

oscillating as well as preventing signal 

 

passage. 

 

equipment. It is not something that is 

 

easy to spot when mounted on the p.c.b. 

 

Diodes can also be mixed up, it is easy to 

 

confuse a Zener with a normal diode 

 

unless you check the actual type number. 

 

Minutes spent checking components 

 

before assembly can save hours of 

 

frustration trying to find an obscure fault 

 

later. 

 

In next month's issue we will continue 

 

the series with some actual faults on 

 

newly built equipment. 
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DOORCHi" 
- 

 

A NUMBER of electronic doorbell 

 

designs have been published over the 

 

years, and these usually give either a sim-
ple two-tone effect or are of the 

 

microprocessor multi-tune variety. This 

 

circuit is a little different, and it produces 

 

a gong-like chime sound. Although the 

 

unit was primarily designed for its novelty 

 

value, it is nevertheless quite effective in 

 

practice. The circuit is battery powered, 

 

and as the unit will only be used intermit-
tently each battery should have virtually 

 

its shelf life. 

 

BLOCK DIAGRAM 

 

Metallic chiming sounds consist of a 

 

complex set of component frequencies 

 

which are not all harmonically related. In 

 

other words, there is not just a fundamen-
tal frequency plus harmonics (multiples) 

 

of that frequency. A signal of this type 

 

cannot be generated using a simple tone 

 

generator as no matter what output 

 

waveform is generated, a repetitive 

 

waveform always gives only harmoni-
cally related output frequencies. 

 

The block diagram of Fig. 1 shows the 

 

arrangement used in the Electronic 

 

Doorchime, and how the required non-
harmonically related signals are 

 

generated. 

 

There are two audio frequency os-
cillators, but they must operate at dif-
ferent frequencies if the right effect is to 

 

be obtained. The frequency of one os-
cillator is adjustable so that it can be set 

 

to give the best effect. The output of one 

 

oscillator is amplitude modulated by the 

 

I h 
I

 I i 

 

approximate 

 

COS 

 

DOORCHIME 

 

R.A.PENFOLD 

 

second oscillator, and in this case a fairly 

 

crude form of modulation is used with the 

 

output of oscillator 1 being switched on 

 

and off by oscillator 2. This gives the 

 

heterodyne effect where the sum and dif-
ference frequencies of the two input 

 

signals are generated at the output. For 

 

example, if the input frequencies are 

 

50OHz and 600Hz, the new frequencies 

 

produced at the output are I IOOHz and 

 

I00Hz (500 + 600 = 1100 and 600 — 
500 = 100). In practice the input signals 

 

are not pure sinewaves and contain 

 

strong harmonics. These are also 

 

heterodyned to produce a very complex 

 

output signal. 

 

Not only the new frequencies appear at 

 

the output, but the two input frequencies 

 

break through to the output quite 

 

strongly. A better effect can be obtained 

 

by balancing out one or both of the input 

 

signals. In this case oscillator 1 produces 

 

the strongest breakthrough, and it is this 

 

signal which is phased out. This is 

 

achieved by inverting the output of the 

 

modulator and feeding this signal to one 

 

input of a simple passive mixer circuit. 

 

—
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-1-1111-
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The other input is fed direct from the out-
put of oscillator 1. Any breakthrough of 

 

oscillator I at the output of the modulator 

 

is therefore fed to the mixer out-of-phase 

 

with the direct output, and the two signals 

 

have a cancelling effect on one another. 

 

In practice the mixer has a balance con-
trol so that the level of breakthrough can 

 

be controlled, and reduced to practically 

 

zero if desired. The modulator, inverter 

 

and mixer, form what is really a sort of 

 

simple "ring modulator" type circuit. 

 

In order to produce a reasonably 

 

realistic simulation of gong type sounds it 

 

is necessary to control the volume of the 

 

sound in the appropriate fashion. Very 

 

simple envelope shaping is adequate, and 

 

it is just a matter of giving a high initial 

 

volume level, and then gradually fading 

 

out the sound. This is achieved using a 

 

voltage controlled amplifier (VCA) plus a 

 

simple control voltage generator. The lat-
ter merely produces a falling voltage 

 

which gives the required decreasing gain 

 

from the VCA. 

 

The final stage is a power amplifier 

 

which boosts the output of the circuit to a 

 

MODULATOR 
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Fig. 1. Block diagram for the Electronic Doorchime. 
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high enough level to drive a loudspeaker 

 

at good volume. 

 

THE CIRCUIT 

 

Fig. 2 shows the full circuit diagram of 

 

the Electronic Doorchime unit. 

 

Both of the oscillators are standard 

 

555 astables, and the frequency of the os-
cillator based on ICI can be adjusted by 

 

means of VR 1. The oscillator which uses 

 

IC2 is used to switch TRI on and off, 

 

RI 
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The voltage controlled amplifier uses 

 

transconductance operational amplifier 

 

IC4. The gain of this device is controlled 

 

by the bias current fed to the amplifier 

 

bias input at pin 5, but in this circuit R 16 

 

has been added in series with this input so 

 

that the input current is roughly propor-
tional to the applied voltage, and voltage 

 

control is produced. 

 

A suitable falling control voltage is 

 

generated by the simple R—C timing 

 

network, C5 and R17. When the bell 

 

C3 

 

72^. 

 

R7 

 

f1 

 

iOW 

 

while the output of IC 1 is fed to the 

 

collector of TR 1 via R3. When TR 1 is 

 

switched on it effectively places a short 

 

circuit from R3 to the negative supply 

 

rail, and cuts off the signal from IC 1. 

 

When TR 1 is switched off it has a very 

 

high collector-to-emitter resistance, and 

 

the signal from IC 1 is allowed to pass 

 

through R3 to the next stage of the cir-
cuit. In this way a crude but adequate 

 

form of amplitude modulation is ob-
tained. The output waveform of both os-
cillators is roughly square. This gives 

 

signals which are rich in harmonics, and 

 

this gives excellent results in this applica-
tion. 

 

INVERTER AND MIXER 

 

STAGES 

 

The inverter stage comprises IC3 and 

 

associated components, and this is a 

 

straightforward operational amplifier. In 

 

this application it acts as a unity voltage 

 

gain inverting amplifier. A passive mixer 

 

consists of just two resistors. This simple 

 

design is perfectly adequate for this pro-
ject, and in this case it is formed by the 

 

two sections of VR2's track, and adjust-
ment of this component enables the 

 

breakthrough from IC 1 to be balanced 

 

out to the desired degree. 

 

r.m.s. into a 4 ohm component. This 

 

should give more than adequate volume 

 

in most situations. VR3 is a preset 

 

volume control. 

 

I 

 

as C5 charges via R17 the voltage 

 

developed across R17 (and fed to the 

 

control input of the VCA), falls. DI en-
sures that C5 quickly discharges when 

 

the bell push is released so that the circuit 

 

operates properly if it is quickly operated 

 

again. 

 

The power amplifier is a straight-
forward circuit based on the popular 

 

LM38ON device. This gives an output 

 

power of around 500mW r.m.s. into a 

 

8 ohm loudspeaker, and around I watt 
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Fig. 2. Circuit diagram of the Electronic Doorchime, 

 

push is operated and power is first ap-
plied to the circuit, CS will be uncharged 

 

and the full supply voltage will be fed to 

 

the control input of the VCA, However, 
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Component layout. 
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starts here 

 

ASSEMBLY 

 

All the components are mounted on a 

 

0.1 inch matrix stripboard which has 50 

 

holes by 36 copper strips. Incidentally, 

 

this is a standard size (5 x 3.75 inches) in 

 

which the board is sold. Details of the 

 

board are provided in Figs. 3 and 4. 

 

Start construction of the board by 

 

making the breaks in the copper strips. 

 

Ideally the special tool should be used 

 

when doing this, but a small, hand held 

 

twist drill bit can be used instead. Next 

 

the two mounting holes are drilled. These 

 

are 3.3mm in diameter and will accept 

 

M3 or 6BA bolts. 

 

The board is then ready for the compo-
nents and link wires to be soldered in 

 

place. Begin with the resistors, link wires 

 

and capacitors, and then add in the 

 

semiconductors. Be careful to connect the 

 

electrolytic capacitors and semiconduc-
tors the right way round, and note that 

 

ICI and IC5 have the opposite orienta-
tion to the other three integrated circuits. 

 

As all the integrated circuits are fairly in-

expensive types, and none are vulnerable 

 

to damage by static charges, it is 

 

probably not worthwhile using sockets 

 

for them unless you are a complete begin-
ner. The two preset resistors must be the 

 

specified miniature horizontal types if 

 

they are to fit into the component layout 

 

properly. To complete the board add 

 

Veropins at the points where connections 

 

to VRI, LS1, BI, and the bell push, will 

 

eventually be made. 

 

CASE 

 

A case having dimensions of about 

 

150 x 100 x 50mm should be satisfac-

tory unless a fairly large loudspeaker is 

 

used. An 8 ohm loudspeaker of about 

 

75mm in diameter will give sufficient 

 

volume for most purposes, but a 4 ohm 

 

impedance type of around 120mm in 

 

diameter should be used if a high volume 

 

level is needed for some reason. 

 

V R l and the loudspeaker are mounted 

 

on the front panel. A speaker grille is re-

quired, and this can consist of a matrix of 

 

holes about 6mm in diameter, but drill 

 

these carefully as it can be quite difficult 

 

to make a neat job of it. If a fairly large 

 

loudspeaker is used it will probably have 

 

provision for screw fixing, but with most 

 

miniature types it is a matter of gluing 

 

them in place using a high quality general 

 

purpose adhesive. 

 

The component board is mounted on 

 

the rear panel, and if a metal case is used 

 

COMPONENTS ­71V 

 

Resistors 

 

R1,2,5,17 1 O (4 off) 

 

R3,11,12 4.7kf1 (3 off) 

 

R4 1 Mf1 

 

R6,7 1 0O (4 off) 

 

10,18 

 

R8,9 8.2kfl (2 off) 

 

R13 15kf1 

 

R14 2200 

 

R 1 5 1 8k 

 

R16 22kf1 

 

All }W carbon ±5% 

 

Potentiometers 

 

VR 1 470kf1 linear carbon 

 

VR2 47kf10 1 W 

 

horizontal preset 

 

VR3 1 00k 0 1W 

 

horizontal preset 

 

See 

 

.O 

 

Talk 

 

page 735 

 

Capacitors 

 

C1,3 

 

C2,6 

 

C4,5 

 

C7 

 

C8 

 

22nF polyester (2 off) 

 

100nF polyester (2 off) 

 

100µF 10V radial elect. 

 

220µF 10V radial elect. 

 

330µF 10V axial elect. 

 

Semiconductors 

 

IC1,2 555 timer i.c. (2 off) 

 

IC3 741 C op-amp 

 

IC4 CA3080E 

 

transconductance 

 

op-amp 

 

IC5 LM38ON audio power 

 

amp. 

 

TR 1 BC109C silicon npn 

 

D1 1 N4002 silicon rectifier 

 

Miscellaneous 

 

S1 bell push 

 

131 9 volt, PP9 or 6 x HP7 

 

in holder 

 

LS 1 4 or 8 ohm impedance 

 

loudspeaker, about 

 

76mm or more in 

 

diameter 

 

Case about 152 x 102 x 51 mm, 

 

battery connector, 50 holes by 36 

 

strips, 0.1 inch matrix Veroboard, 

 

control knob, 2-way connector 

 

block, wire, fixings, etc. 

 

spacers about 3 to 6mm long should be 

 

used over the mounting bolts so that the 

 

connections on the underside of the board 

 

are not short circuited through the case. 

 

Even with a plastic case the use of 

 

spacers is advisable, as it avoids having 

 

the board buckle and possibly break (due 

 

to the protruding connections on the 

 

underside) when the mounting nuts are 

 

tightened. 

 

Finally, the unit is completed by wiring 

 

the component panel to the rest of the 

 

unit. It is probably easiest to make the 

 

connections to the bell push by means of 

 

a 2-way connector block. These are 

 

usually sold as 12-way strips, but a 2-way 

 

block can easily be cut from one of these 

 

using a sharp knife. An entrance hole for 

 

the lead to the bell push is made in one 

 

side of the case. The prototype is powered 

 

by six HP7 size batteries fitted in a plastic 

 

battery holder, and this is connected to 

 

the rest of the unit using a PP3-type bat-

tery connector. A large 9-volt battery 

 

such as a PP9 can be used as the power 

 

source, provided the case used is large 

 

enough to accommodate them, but as the 

 

circuit has a fairly high maximum current 

 

consumption of more than 100mA, small 

 

9-volt batteries are not suitable. 

 

ADJUSTMENT 

 

Satisfactory results should be obtained 

 

with VR2 and VR3 placed at a roughly 

 

mid-way setting. The best effects are ob-

tained with VR l set so that the two os-
cillators are some musical interval apart, 

 

but just slightly off tune so that a beat 

 

note is produced. However, in practice, it 

 

is really just a matter of trying VRI at 

 

various settings to find the one that gives 

 

the effect which you like best. Quite a 

 

range of interesting sounds can be ob-
tained, and if you get tired of one sound 

 

V R 1 can be reset for a different effect. 

 

The sound can be altered somewhat by 

 

adjusting VR2, and again, this is just a 

 

matter of trying various settings in order 

 

to determine which you find the most 

 

suitable. The other preset potentiometer, 

 

VR3, is adjusted to give the highest 

 

volume level which does not lead to 

 

overloading and severe distortion when 

 

the bell push is initially operated (which is 

 

when the output from the unit is at its 

 

maximum level). ❑ 
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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. 

 

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. Do not send any other correspondence with your order. 

 

Readers ordering both p.c.b.s and software cassettes may send a 

 

single cheque/PO for the combined amounts listed. 

 

Readers are advised to check with prices appearing in 

 

the current issue before ordering. 

 

NOTE: Please allow 28 days for delivery. We can only 

 

supply boards listed here. 

 

PROJECT TITLE 

 

Order Code 

 

Cost 

 

- JUNE '83 -

Eprom Programmer, TRS-80 

 

8306-01 

 

£9.31 

 

Eprom Programmer, Genie 

 

8306-02 

 

£9.31 

 

Eprom Programmer, TRS-80 & Genie 

 

8306-03 

 

£1.98 

 

- JULY'83 -
User Port Input/Output M.I.T. Part 1 

 

8307-01 

 

£4.82 

 

User Port Control M.I.T. Part 1 

 

8307-02 

 

f5.17 

 

- AUGUST'83 -

S•orage'Scope Interface, BBC Micro 

 

8308-01 

 

f3.20 

 

Car Intruder Alarm 

 

8308-02 

 

£5.15 

 

High Power Interface M.I.T. Part 2 

 

8308-03 

 

f 5.08 

 

Pedestrian Crossing Simulation 

 

M. T. Part 2 

 

8308-04 

 

f3.56 

 

Electronic Die 

 

8308-05 

 

£4.56 

 

- SEPTEMBER'83 -

High Speed A-to-D Converter 

 

M. T. Part 3 

 

8309-01 

 

£4.53 

 

Signal Conditioning Amplifier 

 

M.I.T. Part 3 

 

8309-02 

 

£4.48 

 

Stylus Organ 

 

8309-03 

 

£6.84 

 

Distress Beacon 

 

•8309-04 

 

f5.36 

 

Distress Beacon Pocket Version 

 

8309-05 

 

£3.98 

 

- OCTOBER'83 -
D-to-A Converter M.1. T. Part 4 

 

8310-01 

 

£5.77 

 

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

 

8310-02 

 

£5.13 

 

Electronic Pendulum 

 

8310-03 

 

£5.43 

 

- NOVEMBER'83 -
TTL/Power Interface for Stepper Motor 

 

M.I.T. Part 5 

 

8311-01 

 

£5.46 

 

Stepper Motor Manual Controller 

 

M.I.T. Part 5 

 

8311-02 

 

£5.70 

 

Digital Gauss Meter 

 

8311-03 

 

£4.45 

 

Speech Synthesiser for BBC Micro 

 

8311-04 

 

£3.93 

 

Car On/Off Touch Switch 

 

8311-05 

 

£3.1 1 

 

- DECEMBER'83 -
4-Channel High Speed ADC (Analogue) 

 

M.I.T. Part 6 

 

8312-01 

 

E5,72 

 

4-Channel High Speed ADC (Digital) 

 

M.I.T. Part 6 

 

8312-02 

 

£5.29 

 

rRS-80 Twin Cassette Interface 

 

8312-03/09 

 

£7.43 

 

Environmental Data Recorder 

 

8312-04 

 

£7.24 

 

Touch Operated Die (Dot matrix) 

 

8312-05/06 

 

£4.34 

 

Touch Operated Die (7-segment) 

 

8312-05/07 

 

£4.34 

 

Continuity Tester 

 

8312-08 

 

f3.41 

 

'Complete set of boards. - Calibrated with Cl , VR land IC3 fitte 
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- JANUARY'84 -
Central Heating Pump Delay 

 

Biological Amplifier M./. 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 

 

E2.35 

 

£2.56 

 

£9.60 

 

- FEBRUARY'84 -
Eprom Programmer/ROM Card for ZX81 

 

••8402-01 

 

£7.84 

 

Oric Port Board M.I.T. Part 8 

 

8402-02 

 

f9.56 

 

Negative Ion Generator 

 

•8402-03 

 

f8.95 

 

Temp. Measure & Control for ZX Comprs 

 

Relay Driver 

 

8402-04 

 

£3.52 

 

- MARCH '84 -
Latched Output Port M.1. T. Part 9 

 

8403-01 

 

f5.30 

 

Buffered Input Port M.1. T. Part 9 

 

8403-02 

 

£4.80 

 

VIC-20 Extension Port Connector 

 

M.I.T. Part 9 

 

8403-03 

 

£4.42 

 

Commodore 64 Extension Port Connector 

 

M.I.T. Part 9 

 

8403-04 

 

E4.71 

 

Digital Multimeter Add-On for BBC Micro 

 

8403-05 

 

£4.63 

 

- APRIL'84 -
Multipurpose Interface for Computers 

 

8404-01 

 

£5.72 

 

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

 

8404-02 

 

£5.20 

 

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

 

8404-03 

 

£5.20 

 

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

 

8404-04 

 

E3.09 

 

Timer Module 

 

8404-05 

 

E3.58 

 

A.F. Sweep Generator 

 

8404-06 

 

£3.55 

 

Quasi Stereo Adaptor 

 

8404-07 

 

f3.56 

 

- MAY'84 -

Simple Loop Burglar Alarm 

 

8405-01 

 

£3.07 

 

Computer Controlled Buggy M./.T. Part 11 

 

Interface/Motor Drive 

 

8405-02 

 

f5.17 

 

Collision Sensing 

 

8405-03 

 

£3.20 

 

Power Supply 

 

9405-04 

 

f4.93 

 

- JUNE'84 - 

 

Infra-Red Alarm System 

 

8406-01 

 

E2.55-
Spectrum Bench PSU 

 

8406-02 

 

£3.99 

 

Speech Synthesiser M.I.T. Part 12 

 

8406-03 

 

E4.85 

 

Train Wait 

 

8406-04 

 

E3.42 

 

- JULY'84 -
Ultrasonic Alarm System 

 

8407-01 

 

£4.72 

 

Atom EPROM Simulator 

 

8407-02 

 

f3.08 

 

Electronic Code Lock 

 

Main board 

 

8407-03 

 

E2.70 

 

Keyboard 

 

8407-04 

 

f3.24 

 

- AUGUST'84 -
Microwave Alarm System 

 

8408-01 

 

f4.36 

 

Temperature Interface-BBC Micro 

 

8408-02 

 

£2.24 

 

-SEPTEMBER '84 -

Op-Amp Power Supply 

 

8409-01 

 

E3.45 

 

- OCTOBER '84 -

Micro Memory Synthesiser 

 

'8410-01 

 

E8.20 

 

Drill Speed Controller 

 

8410-04 

 

£1 60 

 

- NOVEMBER '84 -
BBC Audio Storage Scope Interface 

 

8411-01 

 

£2.90 

 

Proximity Alarm 

 

8411-02 

 

£2.65 

 

-DECEMBER'84-
TV Aerial Pre-Amp 

 

•8412-01 

 

£ 1.60 

 

Digital Multimeter 

 

•8412-02/03 

 

E5.20 

 

Mini Workshop Power Supply 

 

8412-04 

 

f2,78 
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COMPUTER CLUB by Thakery 

 

740 

 

DIGITAL ELECTRONICS by D. W. Crabtree 618, 669, 732 

 

1 : Basics 618 

 

2: Karnaugh maps and DeMorgan's rules 669 

 

3: Combinational logic using LSI and MSI 732 

 

FAULT FINDING by E. A. Rule 

 

1 : Routine procedures and fault analysis 

 

2: Fault analysis on ready-built equipment 

 

FUNTRONICS by Thakery 

 

1: The Decibel 

 

2: Current 

 

3: The Battery 

 

692,756 

 

692 

 

756 

 

572, 614, 684 

 

572 

 

614 

 

684 

 

MICROCOMPUTER INTERFACING TECHNIQUES 

 

by J. Adams and G. M. Feather 54, 116, 176, 240, 

 

314,382 

 

7: Human and plant physiology signal processing 54 

 

8: Direct Bus Interfacing 116 

 

9: Direct Bus Interfacing 176 

 

10: Data monitoring, acquisition and control 240 

 

11: Computer control of small vehicles 314 

 

12: Speech Synthesis 382 

 

OSCILLATORS by J. R. Davies 

 

1: The Symmetric Multivibrator 

 

2: Using the 555 and ICM7555 

 

3: Digital CMOS Devices 

 

4: Hysteresis Oscillators 

 

302 

 

532 

 

92 

 

298 

 

17 

 

400, 463, 524, 593 

 

400 

 

463 

 

524 

 

593 

 

SPECIAL REPORTS 28, 174,622 

 

BBC Microcomputer Model B by R. A. Penfold 28 

 

Oric 1 Microcomputer by R. A. Penfold 174 

 

Sinclair QL by R. Barron 622 

 

SQUARE ONE 133, 205, 279, 

 

Equipment Wire 

 

Project Housings 

 

Capacitors 

 

Logic Symbols 

 

Truth Tables and Logic Circuits 

 

Integrated Circuits 

 

CMOS Devices 

 

EE Component Designations 

 

Home Computers 

 

Software 

 

TEACH-IN 84 by George Hylton 

 

4: Transistors and Capacitors 

 

5: Audio Amplifiers 

 

6: Operational Amplifiers 

 

7: Waveforms and Distortion 

 

8: Power in General 

 

9: Raaio Systems 

 

10: Digital Circuits 

 

1 1: New Developments 

 

12: Aids to Design 

 

344, 409, 474, 515, 646, 

 

674,742 

 

133 

 

205 

 

279 

 

344 

 

409 

 

474 

 

515 

 

646 

 

674 

 

742 

 

30, 100, 168, 234, 306, 

 

376, 436, 498, 556 

 

30 

 

100 

 

168 

 

234 

 

306 

 

376 

 

436 

 

498 

 

556,728 

 

WHAT IS RADIATION? byA. J. Bentley 512, 578, 638 

 

1 : Introduction, types of radiation 512 

 

2: Fission and Fusion 578 

 

3: Radiation Detectors 638 

 

WHY NARROW BAND F.M.? by E. A. Rule 

 

1: Modulation systems compared 

 

2: Different systems compared 

 

GENERAL FEATURES 

 

BACK NUMBERS 115,209 

 

BOOK REVIEWS 63, 99, 204, 337, 365, 730 

 

BRIGHT IDEAS 197 

 

CONSUMER ELECTRONICS CHICAGO by Barrh 648 

 

COUNTER INTELLIGENCE 27, 121, 208, 239, 346, 

 

395, 446, 530, 580, 640, 746 

 

ECONOMICAL ELECTRONIC by L. J. Stean 25 

 

EDITORIAL 9, 81, 153, 225, 297, 361, 425, 487, 549, 605, 

 

663,719 

 

ELECTRIC HAZARDS 104 

 

ELECTRONIC SURVEILLANCE SYSTEMS 

 

by/. F. H. Goult 362 

 

EVERYDAY NEWS 40, 112, 188, 256, 324, 388, 452, 502, 

 

586, 632, 686, 743 

 

FOR YOUR ENTERTAINMENT by Barry Fox 42, 91, 186, 249 

 

312, 398, 442, 507, 577, 641, 688, 725 

 

NEW PRODUCTS 36, 130, 201, 278, 342, 460, 497, 

 

634,744 

 

PLEASE TAKE NOTE 

 

Capacitance Comparator (Dec'84) 

 

Games Scoreboard (Jan '84) 

 

Oric Port Board (Feb'84) 

 

Spectrum Bench Power Supply (June '84) 

 

Teach-In '84 Part 12 (Dec'84) 

 

VIC-20 Light Pen (Dec'84) 

 

266,334 

 

266 

 

334 

 

268, 513, 730 

 

730 

 

268 

 

268 

 

513 

 

730 

 

730 

 

PRINTED CIRCUIT BOARD SERVICE 59, 105, 165, 280, 

 

343, 396, 443, 541, 597, 653, 708, 762 

 

RADIO WORLD by Pat Hawker G3VA 49, 114, 190, 258, 

 

329, 408, 462, 523, 576, 616, 707, 755 

 

READERS' LETTERS 237,332,381 

 

SCHOOLS COMPETITION 588 

 

SHOP TALK by Dave Barrington 16, 87, 164, 231, 313, 371, 

 

434, 560, 642, 690, 735 

 

SOFTWARE SERVICE 59, 131, 156, 239, 387 

 

SPECIAL OFFER 

 

RADIO CONTROLLED CAR 689,745 

 

764 

 

SPECIAL SUPPLEMENT 

 

ROBOTICS by Tom lva7 

 

between pages 684/685 

 

Everyday Electronics, December 1984 

 



COMPONENT PACKS All brand new components price n Et 

 

per pat k, if you order 12 you get one extra free, your choice. 

 

1 - 5 13 amp ring main junction boxes 

 

2 - 5 13 amp nng main spur boxes 

 

3 - 25 13 amp fuses for rang. mains 

 

4 - 5 surface mounting switches suitable nsWated for mains 

 

voltage 

 

5 - 3 flush electrical switches intermediate type. Will also 

 

repac le 1 Or 2 way switches 

 

6 - 5 m 11ex line switches 

 

7 - 4 in flex line switches with neon, 

 

8 - 2 80 watt brass cased elamenn 

 

9 - 2 mains u.n,formars with 6v 1a secondaries 

 

10 - 2 mains transformers with 12v 'ha secondaries 

 

11 - 1 exten,ion speaker cab.nat for 6'h" speaker 

 

12 - 5- bate, for relays or valves 

 

13 - 12 glass reed switches 

 

14 - 4 OCP 70 photo transistors 

 

15 - 25 snorted gemanium transition OC45 etc 

 

16 - 4 to. heads, 2 record, 2 .,as. 

 

17 - 2 ultra sonic transmitters and 2 ditto receivers 

 

1B - 2 15000 mid computer grade elect,ol,c, 

 

19 - 2light dependent rnnton similar ORP12 

 

20 - 5 Cliff micro sw itch as 

 

21- 2 is" interfere racesupprassors 

 

22 - 225 wets crossover units 

 

23 - 140 watt 3 way crossover unit 

 

24 - 250 various screws and self toppers 

 

8 POWERFUL MODEL 

 

MOTORS 

 

for robots, maccanps, drills. 

 

remote control planes, boats, 

 

etc E2.95. 

 

SOUND TO LIGHT UNIT 

 

r 

 

LR � -a a tmrl 

 

Complete kit of parts for a three channel sound to light unit 

 

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

 

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

 

hound in an... ractive two tone metal case and has controls for 

 

:ach channel, old a matter on/off. The audo input and output 

 

era by ':" .ockan:no Ihrn panel mounting fuse holders provide 

 

thyristor protection. A four pin plug and .ockst facilitate ease of 

 

connecting lamps. Special price is £14.95 in kit form or £25.00 

 

asnmbl.d and tested. 

 

WANT A PART OF HISTORY? During the last war, cars and 

 

army lorries were able to travel without lights. The driver. looked 

 

through binoculars which contained infrs rad Converter Cells Is 

 

British invent,onl. W: have then infra red binoculars and you can 

 

obtain this bit of history for only E3.50 - E2.50 pp ICosts are . 

 

bit rusty through long storage and although unused, we cannot 

 

guarantee the Cells are in working order, although working call. 

 

,an be obtainsdl. 

 

40w 1 metro FLUORESCENT TUBES idol for almot 

 

lighting etc. Large quantities to clear box of 25 for El 2, carriage 

 

Paid, or E25 per 1 DO you collect other tube, in stock also chokes 

 

and accessories vary chew. 

 

SUN LAMP ballast and condenser for 6' 100 watt UVA Tube 

 

E4.00 & E1 post, 10 for E39.50 post paid. 

 

REED RELAY KIT High inductance cod, on former to take 

 

4 reeds, operated by three volts DC or 12 me Could be used to close 

 

4 circuits, or with external magnets you could have two normally 

 

closed and two normally open, is two Changeovers. An exceptional 

 

bargain at 99P for the Coll and four read, 100 for E79 - 1000 for 

 

E500 

 

THERMOSTAT ASSORTf21ENT 

 

10 different thermostat.. 7 ti -metal types and 3 liquid types. 

 

The are the current state which will open the switch to Protec 

 

devices against overload, short circuits, etc., or when fitted uy 

 

in front of the element of a blow heat. r, the host would trip 

 

the :tat if the blower fuses. appliance staff, on. for high temp. 

 

@return, others adjustable over a rang. of temperatures which 

 

Could includ. 0 - 100eC. Thera is also a thermostatic pod which 

 

Can be immersed, an oven star,. calibrated boiler nai, finally an 

 

:ca ;1.1 which, fitted to our waterproof host., Moment, up in the 

 

loft Could Prot act your pipes from freezing. Separately. Th.$. 

 

thermostats could cost around El EDO - however, you can have 

 

the parcel for E2.50. 

 

MINI MONO AMP on pc b., size 4"x 2" Iwp.l 

 

Fit ad volume control and a hole for a tone con. 

 

trol should you require it. The amplifier 

 

ha three transistors and we ntim. 

 

an, the output to be 3W rms. 

 

Mon technical data will be Inelud-
ad with the amp. Brand new, 

 

perfect condition, offered at thovery 

 

low price of E7.15.-h, or 10 for E10.00. 

 

- BARGAIN OF THE YEAR - 

 

The AMSTRAD Stereo Tuner. 

 

This ready assembled unit is the ideal tune, for a music 

 

centre or an amplifier, it can also be quickly made into a 

 

personal et.reo radio - easy to Carry about end which will 

 

give you superb reception. 

 

Other uses are at a 'get you to sleep radio".you could even 

 

lake it with you to can in the lounge when the rot of tna 

 

family want to v w programmes in which you are not 

 

interested. You can listen to some music Instead. 

 

Some of the features are: long weve bond 115 - 270 KHz, 

 

medium wow Wnd 525 - 1650KHz. FM band 87 - 

 

108MHz, mono, stereo & AFC switcheble, fully assembled 

 

and fully aligned. Full wiring up data showing yap how to 

 

connect tag ampldiar or headphones and details of suitable 

 

FM as. oil (note ferrate rod aerial it included for medium and 

 

I 

 

ong wev: bond: All made up on very compact board 

 

Offered at a traction of its cat: Only E6.00 

 

e E1.50 post - insurance. 

 

THIS MONTH'S SNIP 

 

AMSTRAD SPEAKER SYSTEMS 25 watt RMS 

 

loading 6 B" woofer, 4" tweeter with crossover. El 2.00 

 

per pars . E4 post. New and unused but cabinets slightly 

 

damaged hence this low price, carry our normal guarantee. 

 

JIGSAW PUZZLE USING THE MINIATURE 

 

yUNISELECTOR Ideally a 310,wece puzzle should bechosen 

 

as there are 30 switch contacts on the -selector. To start the puzzle 

 

off the probe must be touched to section 1. This would ratchet H 

 

along to be ready for the next more when the probe is touched on 

 

section 2 and so on through the 30 positions. The lower set 01 

 

contacts should be made to light lamps. First lamp 1, then lamp 2, 

 

3 right up to lamp 30 would be progressively lit. Lamp 30 could be 

 

marked finish or it could be made to sound a buzzer, or say a 

 

laughing box. Miniature unnelector E4.60 100 for E230, VAT 

 

included. 

 

CAR STARTER/CHARGER KIT Flat Battery' Don't 

 

worry you will start your car in a few minutes with this unit - 250 

 

watt transformer 20 amp rectifiers case and all parts with date 

 

E16.50 transformer only E12.50. 

 

4/5A BATTERY CHARGER Transformer and rectifier 

 

E3 95 & Ell post, 3 kits E12 post paid. 

 

TELEPHONEITEMS 

 

Plug and Wall socket - 4 pin or 5 pin E3  45 

 

Plugs only 4 pin or 5 pin E7.15 

 

Modern desk telephone E7.60 

 

Heavy black old type   E5.50 

 

External bell unit Ee.So 

 

Ben nn,,ng power unit   E4.50 

 

Pick up col   E1 15 

 

STABILISED POWER SUPPLY (Mains Input) 

 

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

 

Regulated for tine volts and load current. Voltage regulation .1% 

 

with input vu 4t ions up to 20% - load regulation 1% from no 

 

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

 

case Models ava leble 5v - 9A C23. 12v - 1.5A 

 

E 13.25. 15v 1.2A El 3.25, 24v 2A E23. 

 

PRESTEL UNITS 

 

These ere brand new 

 

and we understand 

 

tested, coma with 

 

manufacturer's 

 

guarantee now void 

 

as she man.I surer 

 

no longer trades. 

 

The.. 0,g.n.l ly 

 

sold for over E150. 

 

W. offer them 

 

c ompleto, except for 

 

7 plug in i,c.', and price is only E14.95 Out than the value of the 

 

modern included), 

 

25A ELECTRICAL PROGRAMMER 

 

Learn in your slow'. Have radio playing and 

 

kettle boiling as you wake - ,witch on lights to 

 

ward off intruders - have a worm house to Come 

 

home to. You can do .II then and more. By a 

 

famous maker with 25 amp on/off switch. 

 

Independent 60 minute memory jogger. 

 

A beautiful inn at E2.50. 

 

AGAIN AVAILABLE - Computer desks - size approx 4 x 2' x 

 

2'6" high formica covered, cost over E100 each. Our price very 

 

from E9.50 to El 3.50 depending on condition - you must collect -

hundreds supplied to schools. 

 

50 THINGS YOU CAN MAKE 

 

Thorp you can make include Multi rang. motor. Low 

 

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

 

iron minder. Two way telephone, Memory logger, L.vo 

 

line teeter, Continuity checker, etc, etc., and you will still 

 

have hundreds of parts for future projects. Our IOKg 

 

parcel contains not Ias, Than 1,DOO items - panel meters. 

 

timers, thermal Irim, relays, switches, motors, drill., taps, 

 

and dies, tools, thermostats, coils, condensers, resistor,, 

 

neon,, -Phon./microphones, nicsd charger, power un,,, 

 

mad ti.turn you and note, on ,he 50 projects. 

 

YOURS FOR ONLY £11.50 plus £3.00 post
!

 

 

FROZEN PIPES. Can be avoided by winding our nesting cabie 

 

around them - 15 mtr. connected to mains costs only about IOp per 

 

week to run. Hundreds of other uses as it is waterproof and vary 

 

flexible. Resistance 60 ohm./metre. Price 28P/metre or 15m for E3.95 

 

FLEXIBLE EXTENSION LEAD twin rubber 5-  deal grass 

 

cutter etc. 250 mire C25 50 meter coil Ee.75. 

 

MAINS TRANSFORMERS 

 

4 volt 4 amp El 75 24 volt 4 amp E4 85 

 

6 vole 1 amp E1.15 25 voll 1 amp E2.25 

 

12 volt '6 amp El, 15 35 volt tamp E3.95 

 

12 volt % amp E1.55 38 volt 2, amp E4.95 

 

12 volt 1 amp E1.75 26 von 10 amp E9.95 

 

15 volt 2 amp £3.45 50 volt 2 amp E5 50 

 

15 volt 4 amp E4.60 25.0.25 'h amp E3 95 

 

18 von 1 -p 1115 12.0.12 2 amp E4.95 

 

20..: tamp E2.30 115v 100w auto E3.95 

 

24.011 2 amp E3.45 115v 250w auto E5.75 

 

STORE CLOSING SALE 

 

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

 

everything from AERIALS TO SENERS will be cleared at fantan, 

 

tally low prices - if you are a manufacturer you can save yourself a 

 

to' tune - for instance if MAKING HEATERS? - tangential blower 

 

E1.50 - 2.5 KW porcelain mounted elements 60p, porcelains Bp - 

 

3 level switch., 250, fibre glass log effects - 25p, wood sari rounds 

 

and ben E1.50, glass rod element. 50p - to... an the '1DO ofP Ies. 

 

VAT prices, for samples double price, and add post & VAT. 

 

J. BULL (Electrical) Ltd. 

 

(Dept. EE1, 34 - 36 AMERICA LANE, 

 

HAYWARDS HEATH, SUSSEX RH16 30U. 

 

Established 

 

30 YEARS 

 

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

 

Ell add 50p service charge. Monthly account orders accepted from 

 

schools and public companies. Access & B/card orders accepted day or 

 

night. Hayward; Heath 10444) 454563. Bulk orders phone for quo, e. 

 

Shop open 9.00 - 5.30, mon to Fri, not Saturday. 

 

EXTRACTOR FANS -- MAINS OPERATED 

 

Woods evtrsetor. 

 

5' - E5.75, Post E1.25. 

 

6" E6.95, Post E1.25. 

 

5" Planners extractor 

 

E6.50. Post Ei.25. 

 

4".4" Muffin 115v. 

 

E4.50, 230v. 

 

E5.75. Post 75p. 

 

Ali the above ex tomputar, 

 

those below are unused. 

 

4' .4" E8.50 Post 75P 

 

9" Am.- n made 

 

E 11.50. post E2.00. 

 

T.ngen,ul Blower 10.3 

 

air outlet, duel speed 

 

E4.60. Post E1.50. 

 

TANGENTIAL BLOW HEATER 

 

by British Solartron, et 

 

used in belt blow heaters. 

 

3Kw E8.95 complete 

 

with 'cold' 'half' and 'full' 

 

hest switch, safety cut 

 

out and connection diagram. 

 

Please add post E1.50 for 1 or 3 for C20 pat paid 

 

2.5 K W KIT Still available E4.95 - E7.50 post. 

 

ROCKER SWITCHES Standard size fit 11 5 x 28 mm cut 

 

out. Single pole on/off - 15P each 1000 for E75. Single pole 

 

changeover 20P each - 1000 for E100. Single pole changeover 

 

with centre off - 25p each - 1000 for E125. Single pole on/off 

 

wdh neon - 36P - 100, 1000 for 0180. 

 

ROCKER SWITCH DP/DT 15 amp 250vo14 -labia for 

 

motor reversing etc. - 46p - 100 for E34.50, 1000 for E230. 

 

MICRO SWITCHES V3 tygt,.0 25D ID.mp SpST 20c 

 

1000 - E100 Spd, 30o 1000 - E150, very low tongue Spot 

 

40p 1000 for E200. 

 

MOTORIZED DISCO SWITCH These have 9x10amp 

 

changeover switches own rated at 10 amps so a whole street could 

 

:Wily be lit with one. Switches adl,stsUe and could be set to give 

 

e running light, random flashes, etc etc. 230 voln mains operation, 

 

E5.75 each or 10 for C50. VAT included. 

 

WALL MOUNTING ROOM THERMOSTAT 

 

By D.nfoss has . really pretty two tone grey can with orstula, 

 

wh ate scale and dial. Setting tamper.ture from 0 - 30 c - 13 amp 

 

250v contacts. Price E4.60, 

 

BLEEPERS 6 of 12v battery or transformer opemed, ideal 

 

for using in .larm circuit, but particularly suitable for can and 

 

motor cycle .Isms. These give . loud thrill nota. Price 69p, 

 

I DOO for E345. Jag. made. 

 

MINIATURE WAFER SWITCHES 

 

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

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

 

All at 25p each or 10 for E2.00 

 

24 HOUR TIME SWITCH -Mad. to,connol of Randall 

 

Cen trol Hosting Boilers these give 2 on/otfs par 24 hr,. Equally 

 

suitable for control of heaters of heating systems. E4.60. 

 

CONNECTING WIRE PACK 96 lengths of connecting 

 

wire, each 1 metre long and differently colour coded, a must for 

 

those difficult interconnecting lobs. 95p the lot. 

 

RED LEDS 10 for 69p. 100 for E5.75. 1000 for E52. 

 

VENNER TIME SWITCH 

 

Main. optwed .,in 20 amp switch, one 

 

on and one off per 24 his. repeats daily 

 

automatically correcting for the lengthen-
ing or shortening day. An expensive time 

 

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

 

without can, metal case - E2.95, adaptor 

 

kit to convert this into a normal 24hr, time 

 

switch but with the added advantage of up 

 

to 12 on/offs per 24 hra This makes an 

 

ideal Controller for the immersion hate 

 

Price of adaptor kit is E2.30. 

 

Ex Electncity Board. 

 

Guaranteed 12 months. 

 

IONISER KIT 

 

Refresh your home, office. shop, work room, etc. with s 

 

negstive ION generator. Makes you feel letter and work 

 

harder - a complete mains operated kit, cote included. 

 

E11.95 plus £2.00 post.  

 

OTHER POPULAR PROJECTS 

 

R C Bridge Kit   E9.95 

 

3 Channel Sound to Light - with fully prepared metal Can E14.95 

 

Big Ear, listen through all, 

 

Silent sentinel Ultra Sonic Transmitter and receiver 

 

Car Light 'let, on' .(arm 

 

Secret switch - fools friends and enemies alike . 

 

3 - 3Dv Variable Power Supply 

 

2 Short Is Mad- wave Crystal Radio 

 

3, to 16v Mains Power Supply Kit 

 

Radio stethoscope - fault finding aid 

 

Mug stop -emit, piercing :quark 

 

Morn Tie.- - Complete with 4.y 

 

Drill control kit 

 

Interrupted beam kit 

 

Transmitter surveillance kit 

 

Radio Mike 

 

F M receiver kit - for surveillance o, normal F M 

 

Insulation Tester - electronic megger 

 

Battery sieve, or fluorescen, from 12v 

 

Matchbox Radio -receives Medium Wave 

 

40 watt amp - hifi 20hz - 20kH1 

 

115 Watt Amplifier SHz 25kHz 

 

Power supply for 115w.t1 amps 

 

E9  50 

 

E9.50 

 

E3  50 

 

C 1.95 

 

C13.80 

 

E3.99 

 

El 95 

 

E4 80 

 

E2.50 

 

[2.99 

 

E3  95 

 

E2  50 

 

12.30 

 

E6.90 

 

E3.50 

 

E7,95 

 

CIS 90 

 

E2.95 

 

E9.50 

 

013.50 

 

E8.50 
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EVERYDAY  

 

ELECTRONICS AT YOUR 

 

and computer PROJECTS 

 

Reach effectively and economically to-days enthusiasts anxious to know of your 

 

through our semi-display and classified pages. Semi-display spaces may be booked at 

 

timetre (minimum 2 5cm). The prepaid rate for classified advertisements is 33 pence per word 

 

number 60p extra. All cheques, postal orders, etc., to be made payable to Everyday Electronics 

 

crossed "Lloyds Bank Ltd." Treasury notes should always be sent registered post. Advertise-
tance, should be sent to the Classified Advertisement Department, Everyday Electronics and 

 

2612, IPC Magazines Limited, King's Reach Tower, Stamford St., London SE1 9LS. (Telephone 

 

Receivers & Components 

 

TURN YOUR SURPLUS capacitors, transistors, etc., 

 

into cash. Contact Coles Harding & Co., 103 South 

 

Brink, Wishech, Cambs. 0945-584188. Immediate 

 

settlement. 

 

NEED A SPECIAL 

 

MAINS TRANSFORMER? 

 

Use one of our Transformer Kits 

 

SAE for details: 

 

TIDMAN MAIL ORDER LTD (Dept EE) 

 

236 Sandycombe Road, Richmond, Surrey. 

 

Phone 01-948 3702. 

 

Services 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

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 Cor oration 

 

82 Broad Street, Dept. VV, 

 

Westfield, Massachusetts 01086, 

 

United States of America 

 

A fee based marketing company 

 

Service Sheets 

 

FULL SIZE TOP QUALITY Service Sheets £2.50 + 

 

I.s.a.e. CTV/Music centres £3.50 + I.s.a.e. Repair 

 

data almost any named TV/video £10.50 in circuits. 

 

L.s.a.e. brings any quite-free magazine/pricelists. TI-
SEE, 76 Churches, Larkhall, Lanarkshire. Tel. 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. 

 

Tuition 

 

IMPROVE YOUR PROSPECTS 

 

with skills that employers want -learn 

 

the easy way with modern home study 

 

courses from Ideal Schools. 

 

MODERN ELECTRONICS 

 

Train for success in the fastest ever 

 

growing industrial sector. 

 

COMPUTER PROGRAMMING 

 

The demand for Programmers is 

 

increasing constantly - don't miss out' 

 

For free booklet write today to 

 

  IDEAL SCHOOLS 

 

e c 
(Ref. EE2) 

 

60 St. Enoch Sq. 

 

MEAL  
 

 

Glasgow G1 UK. 

 

a e Tel: 041-248 5200 
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ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

 

Please insert the advertisement below in the ne 
for   Insertions. I enclose Cheque/P.O. for f 

 

(Cheques and Postal Orders should be crossed Uoyds Bank Ltd. and made payable 

 

HEADING REQUIRED: 

 

NAME   

 

ADDRESS 

 

xt availble issue of 

 

; 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

1 

 

Everyday Electronics 

 

to Everyday Electronics) 

 

EVERYDAY ELECTRONICS and 

 

COMPUTER PROJECTS 

 

Classified Advertisement Dept., Room 2612, 

 

King's Reach Tower, Stamford Street, London SE1 9LS 

 

Telephone 01-261 5942 

 

Rate: 

 

33p per word, minimum 12 words. Box No 60p extra. 

 

Company registered in England Registered No. 53626 Registered Office. King's Reach Tower. Stamford Street, London SE  9LS 

 

12184 

 

Wanted 

 

WANTED. BI-PAK S450 FM stereo push button 

 

tuner. AYRES, 31 Barr Common Road, Walsall. 

 

Tel. 0922 51591. 

 

Software 

 

COMPUTER SPARES. Spectrum ZX81, etc. Send 

 

S.A.E. or call in for price list. MINNIE MICRO 

 

ELECTRONICS (Dept EE), 12 Eastern Esplanade, 

 

Southend On Sea, Essex. 

 

Hardware 

 

SPECTRUM INPUT OUTPUT PORTS. Fully pro-
grammable £15,95 + £1.50 pp. J. MATHER, 62 

 

Shadwell Walk, Leeds LS17 6EG. 

 

Security 

 

SECURITY 

 

Alarm Systems 

 

FREE COMPREHENSIVE CATALOOUEI 

 

• LOWEST DISCOUNT PRICES 

 

• HIGHEST QUALITY EQUIPMENT 

 

• FREE Dl Y DESIGN GU/DE 

 

• FULLY ILLUSTRATED 

 

• MACROCHIP CIRCUITRY 

 

•QUICK DESPATCH SERVICE 

 

• FULL INSTRUCTIONS 

 

SEND SAE OR PHONE 

 

C-TEC SECURITY, Dept EE, 

 

60 Market St, Wigan WN1 1HX 

 

Telephone (0942) 42444 

 



SERVICE 

 

products and services 

 

E7.80 per single column cen-
(minimum 12 words), box 

 

and Computer Projects and 

 

ments, together with remit-
Computer Projects, Room 

 

01-261 5942). 

 

11. 

 

For Sale 

 

TERMINET PRINTER RS231 Fully working, 

 

£70.00. E.E. No. 1 to Vol. 9, £20.00. Buyer collects. 

 

Phone 01-651 4885. 

 

Miscellaneous 

 

FREE! PARCEL OF COMPONENTS worth £10. 

 

Send only 80p postage! D. HORSLEY, 113 Clare 

 

Road, Braintree, Essex. 
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The tracks and holes on stripboard are repro-
duced, lightly printed, on TRACKPAPER (0.1m 

 

matrix). 

 

Use TRACKPAPER to draw out component posi 

 

tions before using the board. Choose the best 

 

layout. Save time and space. 

 

Order your TRACKPAPER now. Pack of 20 A5 

 

sheets only 11.55 + 20p p&p from. 

 

P & S Supplies, Dept EE 

 

51 Cambridge Road, Impington 

 

CAMBRIDGE C54 4NU 

 

Please make cheques/P.O. payable to 

 

P & S Supplies. 

 

SHEETMETAL FOLDERS, 18
-08,24"'L45. Bench 

 

or vice held. Leaflet, 01-890 7838 anytime. 

 

Learn to Make your own Printed Circuit Boards 

 

EXPERIMENTER'S PRINTED CIRCUIT KIT 

 

Laminate Boards, Chemicals, Instruction Book, also, Plans & 

 

Circuits for 50 Interesting Projects you can build with own parts 

 

and transistors E2.50 p&p 50p. 

 

Protect your premises with an efficient BURGLAR ALARM 

 

PHOTOELECTRIC KR E5.50 p&p 50p, INVISIBLE BEAM OPTICAL 

 

KIT E4.50 p&p 50p Send SAE for details of all Kits & Circuits 

 

and FREE 5 transistors & 5 diodes 

 

EXPERIMENTAL ELECTRONICS 335 Battersea Park Road, 

 

London SWII Tel 01-720 2663 

 

Build electronic 

 

circuits without solder 

 

On a Roden S Dec. 

 

This has built in 

 

contacts and holes Into 

 

which you plug your components. 

 

Suitable for all ages. Can be used 

 

time after time. Ideal gift for 

 

students or experiments 

 

Full Instructions and 2 circuit 

 

diagrams with each S Dec. 

 

Sena Cneque or P 0 to 

 

awn ""acts, pep EE 

 

Hign Much. Daventry 

 

Nonhanls. NN11 401 ■ 

 

Everyday Electronics, December 1984 

 

* BAKER Tt 

 

GROUP P.A. DISCO 

 

AMPLIFIERS poet E2 

 

150 wen Output 4 input Mixer pro-amp Illustrated E99 

 

150 wan Output, Slave 500 mv. Input 3 Speaker Outputs 180 

 

150.150 wan Stereo, 300 wan Mono Slave 500 mv. Inputs E125 

 

150 wan P.A. Vocal, 8 Inputs HI h/Low Mixer Echo Socket 1129 

 

100 weir Valve Model, 4 inputs Outputs. Heavy duty ... E125 

 

60 wan Valve Model, 4 inputs. Low imp and 100v line output E69 

 

60 wan Mobile 240v AC and 12v DC. 4 8-16 ohm-100v line 189 

 

MIKES Dual Imp E20, Floor Stand E12.SO, Boom Stand E22.00 

 

Port E2 

 

BAKER LOUDSPEAKERS 

 

TYpa Modal 

 

P.A./Disco/Group DG50/10 

 

Midrange Mid 100/10 

 

Hi-Fi Major 

 

Hi Fi Superb 

 

P.A/Disco/Group DG45 

 

Hi-Fr Woofer 

 

Hi-Fi Auditorium 

 

PA/Disco/Group DG75 

 

PA/D
!
, DG 700 

 

PA./Disco/Group DG100/15 

 

8tze 

 

10 

 

10 

 

12in 

 

12in 

 

12in 

 

12in 

 

Ism 

 

12in 

 

12in 

 

15in 

 

Post C2 each 

 

Wants Ohms Price 

 

50 8/16 118.00 

 

100 8 125 00 

 

30 4/8/16116 DO 

 

30 8/16 E26 00 

 

45 4/8/1611600 

 

80 8 E25 00 

 

60 8/16 137 00 

 

75 4/8/16130 Do 

 

100 8/16 126 DO 

 

too 8/16 E35 00 

 

DISCO CONSOLE Twin Decks. mixer pre amp 1145. Carr C15. 

 

COMPLETE DISCO 150 wan 1360; Powered Console 120 wan 

 

1199. Carr L10 

 

DISCO MIXER. 240V. 4 stereo channels, 2 magnetic 2 ceramic/ 

 

tape. 1 mono mic channel, hind v u meters, headphone monitor 

 

oullet, slider Controls, panel or desk mounting, grained aluminium 

 

facia Tape output facility EM Post E7. 

 

DELUXE STEREO DISCO MIXER/EQUALISER as above plus 

 

L.E.D V U displays 5 bend graphic equaliser, left/right fader, 

 

ew4chable inputs for phone/line, mike/line. 
E12 PP C2 

 

Headphone Monitor, Mike Talkover Switch L 1G`f 

 

As above with 7 Bend Graphic E138 

 

P  CABINETS lemptyl Single /2 E32; Double 12 138. err 110 

 

WITH SPEAKERS 6OW E27; 75W E54; 9OW E73; 150W E82. 

 

HORNBOXES 200 Wan E30, 300 Wart 135, Post E4. 

 

WATERPROOF HORNS 8 ohms. 25 wan E70. 30 wan 123. 40 wan 

 

129 20W plus 100 volt line E38. Post E2. 

 

MOTOROLA ►IEZO ELECTRONIC MORN TWEETER, 31lm square 16 

 

100 wans No crossover required 49.16 ohm. 711 O311n E10 

 

CROSSOVERS. TWO-WAY 3000 c/s 30 wan E3. 60 ..it ES 100 wan E6 

 

3 way 950 cps/3000 cps 40 watt rating G, 60 wan 011.50, 100 watt 110 

 

LOUDSPEARER BARGAINS Please enquire. many others in stock 

 

4 ohm. 5m Lair 02.50; on. 8 x 5 E3. Brix E310. 4n 25W [7.50 

 

I ohm. 2 th 3,n E2; 5 Olin, 6 x 4in. 7 dm. 5m E2,50; Ern. 8 .5,n U; em (4 50, 

 

,On E5; 12in ti. 8m 25W E6.50.8 in H, F,60w 112.50. 

 

15 okm, 2}in. 3E,n, 5,3m 6.4m 02.50. 6yn low ES gin P. IOn E7 

 

25 ohm, 3in t2: 5 x3m, 6 x41n. 7 x41n LIST 120 ohm, 3bn disk E1. 

 

Make 

 

AUOAx 

 

GOODMANS 

 

GOODMANS 

 

WHARFEDALE 

 

CELESTION 

 

AKAI 

 

G00DMANS 

 

GOODMANS 

 

GOODMANS 

 

GOODMANS 

 

Model 

 

WOOFER 

 

HIFAX 

 

HB WOOFER 

 

WOOFER 

 

DISCO/Group 

 

WOOFER 

 

MPG/GROUP 

 

HPD/DISCO 

 

HP/BASS 

 

HPD/BASS 

 

Sue Watts 

 

5n 25 

 

71x4fin 100 

 

am 60 

 

Bm 30 

 

Win 50 

 

tin s0 

 

1 
in

 120 

 

12in 120 

 

15n 250 

 

lain 230 

 

nms Pr¢e Post 

 

11050 Cl 

 

130 Q 

 

03.50 

 

C9 60 

 

/16 171 

 

Cl6 

 

/15 12950 

 

/15 12950 

 

172 

 

EN 

 

E1 

 

Q 

 

Q 

 

Q 

 

Q 

 

Q 

 

[4 

 

C4 

 

GRILLES am E3, IOin 13.50. 12,n fit 50, 15n 15.50. 10in E7.50. 

 

RCS SOUND TO LIGHT CONTROLLER KIT 

 

Printed Circuit. Cabinet. 3 channels. 1,000 warts each. Will operate 

 

from Hi-Fi or Disco. 119. Post C1 

 

READY BUILT DELUXE 4 CHANNEL 4,000 WATT with chaser 

 

speed . programme controls E69. Mkt 16 program, 4 channel 

 

189. Post 172. 

 

MAINS TRANSFORMERS Price Post 

 

250-0250V Bi 6.3V 3.5A. 6.3V 1A. E7 DO (2 

 

3%O-35OV 25OmA 6.3V 6A CT E12.00 Shrouded E14.00 C2 

 

250V 60roA. 6.3V 2A. E4 75 [t 

 

220V 25mA. 6V 1 Amp E3.00 220V 45mA. 6V 2 Amp E4 00 El 

 

Low voltage tapped outputs available 

 

1 amp 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 E6.00 E2 

 

dmo 2 amp E10.50 3 amp E12.50 5 amp E16.00 E2 

 

LOW VOLTAGE MAINS TRANSFORMERS E5.50 each post paid 

 

9V. 3A; 12V, 3A: 16V, 2A; 20V, 1A, 30V. 11A. 30V, 5A, 17-0-17V, 

 

2A. 35V. 2A; 20A&60V, IA; 12-0.12V. 2A, 20O-2OV. 1A. 5OV. 2A 

 

E8.50 post Sop MINI-MULTI TESTER 

 

Pocket size instrument, o.p.v. OC volts 5, 

 

25, 250, 500. AC volts 10, 50. 500, 1000 DC 

 

0250µa: 0-250ma Resistance 0 to 600K 

 

ohms. 

 

Da-Lune Range Doubler Motor, 50,000 

 

o.p.v. 7 O 5 O 21n. Resistance 0/20 meg in 

 

5 hinges Current 50µA to 10A. Volts 0.25/ 

 

1000v DC, 1ov/IOODv AC. E21.00 post El 

 

PANEL METERS 50µA 100µA 500 1mA, 5mA, IOOmA, 500mA 1 

 

amp, 2 amp, 5 amp, 25 volt, VU Z
uA
 2 x Ilin. ES 50 post SOP 

 

ALUMINIUM PANELS 1S s.w.y. 12 x 12in. 17.80; 14 . 9in. 11.75; 

 

6 - 4in. 55p, 12 - Bin. 11.30; 10 x 7in. 96p; B x Sin Son; 14 x Sin. 

 

72p; 12 - 5m. 90p; 16 O 10in. 12.10; 16 x bin. E7.30. 

 

ALUMINIUM BOXES. MANY OTHER SIZES IN STOCK. 

 

4. 21 , 21n 17.20; 3 x 2- tin. fl; 6- 4 x tin. 11.60; 8 O 6 O 3 

 

in E3; 12 O 5 - 3in. 113.60; 6 O 4 O 3in 12.20: 10 x 7 x Sin E3.60 

 

HIGH VOLTAGE ELECTROLYTICS 20-20/350V   7Sp 

 

16/4508  Sop 210/400V E2 32-32/500V E2 

 

201500V  750 8 -8/500V E1 32.32/350V 50p 

 

32/350V  45p 8.16/450V 75p 32-32.32/450V E1.50 

 

32 500V  95p 16-16/350V 75p 16-31-32/500V E2 

 

SINGLE PLAY DECKS. Post E2 

 

Make Model Cartridge 

 

GARRARD 6200 Ceram¢ 

 

BSR P182 Ceramic 

 

BSR P231 Magnetic 

 

BSR P207 Ceramic 

 

AUTOCHANGER BSR Ceramic 

 

AUTOCHANGER GARRARD Ceramic 

 

Price 

 

E22 

 

126 

 

128 

 

1120 

 

E20 

 

E24 

 

DECCA TEAK VENEERED PLINTH space for small amph6er Board 

 

cut for BSR or Garrard l8lin - 141in . 4in. E5, Post E1 

 

TINTED PLASTIC COVERS for Decks. ES each. Post C1 

 

17 x 131 x 3lin. IBd x 121 x 3in. 17, 131 4;�n. 

 

17 x 12 x 31rn. 141 x 13 x 3i 21 IN 4un 

 

221 x 131 x 3in. 161 x 13 x 4in 301 13i 3i n 

 

211 x 141 x 2im. 141 x 1% O 21m. 

 

RADIO COMPONENT SPECIALISTS 

 

Dept 4. 337, WHITEHORSE ROAD, CROYDON 

 

ACCESS] 

 

SURREY, U.K. TEL 01.684 1665 

 

Post 65p Minimum. Callers Welcome 

 

Lists 34p Same day despatch Closed Wed 

 

VISA 

 

102'adair 
tke 

 

pack3  

 

AC/OC COMPONENT PACKS 

 

Pack 

 

Qty 

 

Description 

 

Price 

 

No 

 

TF 11 

 

12 

 

RED 5mm LED 

 

E1.00 

 

TF 12 

 

30 

 

500mz ZENERS 5% 

 

E1.DO 

 

TF 15 

 

50 

 

1 amp Rect. Diodes in 4000 

 

series 

 

fl.00 

 

TF 16 

 

6 

 

1 amp Bridge Rect 

 

11.00 

 

TF 17 

 

100 

 

Transistor pads 

 

11.00 

 

TF 18 

 

20 

 

A/S Fuses 20mm 

 

11.00 

 

TF 19 

 

10 

 

3A Rect Diodes 

 

11.00 

 

TF 110 

 

2 

 

ORP 12 

 

E1.00 

 

TF 111 

 

5 

 

BR 100 DIAC 

 

E1.00 

 

TF 112 

 

10 

 

BC109B 

 

E1.00 

 

TF 113 

 

10 

 

LC's all different 

 

E1.00 

 

TF 114 

 

50 

 

BFR 86 

 

E1.00 

 

TF 115 

 

12 

 

8 pin DIL sockets 

 

E1.00 

 

TF 116 

 

20 

 

10mm Honz. Pre set 

 

110 values) 

 

E1.00 

 

TF 117 

 

10 

 

Slide Pats - 3K 

 

all the same 

 

fl.00 

 

TF 118 

 

10 

 

Mixed Pots 

 

E1.00 

 

TF 119 

 

10 

 

Feed throughs 

 

E1.00 

 

TF 120 

 

25 

 

Electrolytic Caps 

 

f1.00 

 

TF 121 

 

50 

 

Polyester Caps 

 

f1 DO 

 

TF 122 

 

100 

 

Mixed Resistors -
Ind Wire Wound 

 

E1,00 

 

TF 123 

 

100 

 

Mixed Transistor Hardware 

 

11.00 

 

TF 124 

 

25 

 

5mm LED clips and rings 

 

f1.00 

 

TF 125 

 

10 

 

BC 107 

 

f1.DO 

 

TF 126 

 

10 

 

BC 108 

 

11.00 

 

TF 127 

 

6 

 

Green 5mm LED 

 

11.00 

 

TF 128 

 

6 

 

Yellow 5mm LED 

 

fl.00 

 

TF 129 

 

150 

 

Mixed nuts/bolts/washers/ 

 

approx. 

 

self tapper 

 

fl.00 

 

TF 130 

 

25 

 

Mixed Electrolytics Axial 

 

EIDO 

 

TF 131 

 

25 

 

Mixed Electrolytics Radial 

 

f1.DO 

 

TF 132 

 

50 

 

Mixed Polyester Axial 

 

fl.00 

 

TF 133 

 

50 

 

Mixed Polyester Radial 

 

11.00 

 

TF 134 

 

15 

 

BC 337 

 

11.00 

 

TF 135 

 

20 

 

500MA A/S 20mm Fuse 

 

E1.00 

 

TF 136 

 

50 

 

Mixed Ceramic Discs 

 

E1.00 

 

TF 137 

 

50 

 

Mixed Ceramic Plates 

 

f1.00 

 

TF 21 

 

200 

 

47 pf 160V Polystone Cap 

 

E2.00 

 

TF 22 

 

10 

 

LM 3900 N 

 

E2.00 

 

TF 23 

 

10 

 

Mixed DTL 

 

f2.00 

 

TF 24 

 

5 

 

4700 mf 25V Tag Elect 2" x 1" 

 

E2.00 

 

TF 25 

 

10 

 

1000 mf 63V Ax Elect 

 

E2.00 

 

TF 26 

 

50 

 

022 mf 400V HAD POLY 

 

E2.00 

 

TF 27 

 

10 

 

100 mf 250V Ax 

 

12.00 

 

TF 28 

 

10 

 

2.2 mf 160V Polyester RAO 

 

E2.00 

 

TF 29 

 

10 

 

VDR's 

 

E2.00 

 

TF 210 

 

10 

 

Mixed TTL (74 series) 

 

E200 

 

TF 211 

 

4 

 

2N 3055 H1RCA) 

 

E2.00 

 

TF 213 

 

200 

 

IN 4151 Diodes 

 

E2.00 

 

TF 214 

 

200 

 

IN 4148 Diodes 

 

f2 00 

 

TF 51 

 

100 

 

White/Red 5mm LED 

 

15.00 

 

TF 52 

 

50 

 

BC IOBC 

 

15.00 

 

TF 53 

 

2 

 

10,000 mf 63V Comp grade 

 

f5.00 

 

TF 54 

 

}KG 

 

Reel 22g ersm multicore 

 

f5.00 

 

TF 55 

 

10 

 

1N3055 H(RCA) 

 

f5.00 

 

TF 56 

 

5 

 

OCP71 

 

E5.00 

 

TF 57 

 

3 

 

10,000 mf 40V Comp grade 

 

elect 

 

f5.00 

 

TF 58 

 

720 

 

JW Carbon film 111`10Mf1 ten 

 

values 

 

E5.00 

 

ALL PRICES INCLUDE VAT - ALL GOODS BRAND 

 

NEW & NORMALLY DESPATCHED BY RETURN 

 

POST 

 

TERMS Cash with order POST 6 PACKING Please 

 

add 75p to total order. 

 

AC/DC ELECTRONICS 

 

COMPONENTS 

 

DEPT E.E., 45 CHURCH STREET, 

 

ENFIELD, MIDDLESEX. 

 

767 

 



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 today— 
no cost or obligation at all. 
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RADIO   AMATEUR'S 
a 1 

 

COMPUTER 

 

PROGRAMMING 

 

INTERIOR DESIGN 0 
11 

 

ELECTRONICS 0 

 

WRITING FOR PROFIT 0 

 

COMMERCIAL ART 0 

 

CAR MECHANICS Q 

 

TV, RADIO & AUDIO 

 

SERVICING 

 

RUNNING YOUR 

 

OWN BUSINESS 

 

Name. 

 

Address 

 

'CSICS 

 

P.Code 

 

Dept ECSC4 "111011" 

 

a.,.b 

 

160 Stewarts Road, 01 9 9911 

 

or �• b^• London SW8 4UJ. 

 

CACC 

 

(all hours)  

 

SUPER AUDIO EFFECTS 

 

METERS: 110 x 82 x 

 

35mm 

 

30µA, 50µA, 100µA. £8.45 

 

Post 50p. 

 

METERS: 45 x 50 x 34mm 

 

501AA, 100µA, 1 mA, 5mA, 10mA, 

 

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

 

£4.32. Post 30p. 

 

METERS: 60 x 47 x 33mm 

 

50µA, 100µA, 1 mA, 5mA, 10mA, 

 

100mA, 1A, 2A, 25v, 50v, 

 

50-0-50µA, 100-0-100µA. £7.25. 

 

VU meters £6.04. 

 

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 batteries. 

 

Price £6.40. Post 94p. 

 

Motorola Piezo Ceramic Tweeter 

 

£5.52 Post 33p 

 

METERS: 60 x46 x33mm 

 

illuminated. Require 6V supply. 

 

50µA, 100µA, 500µA, 

 

100-0100µA, 

 

1mA, 1A, 2A, 25V, 30V & VU. 

 

£5.44 post 30p 

 

ALSO IN STOCK 

 

2, 3, 4, 6 & 8A Transformers 

 

TRANSFORMERS 

 

240v Primary 

 

3-0-3v 100mA 85p 

 

6-0-6v 100mA £1.38 

 

6-0-6v 250mA £1.52 

 

12-0-12v 50mA £1.32 

 

12-0-12v 100mA £1.40 

 

9-0-9v 75mA £1.40 

 

9-0-9v 250mA £1.52 

 

Poston above transformers 48p. 

 

9-0-9v 1A £2.37 

 

12-0-12v 1A £2.95 

 

15-0-15v 1A £3.45 

 

6-0-6v 13A £2.38 

 

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 E1 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. 

 

Catalogue Owners: Please send large s.a.e. for new prices coming in 

 

force 1. 11.84 

 

M. DZIUBAS 

 

158 Bradshawgate, Bolton, 

 

Lancs. BL2 1 BA. 

 

KITS 

 

NEWLY PUBLISHED 

 

MONO—STEREO ECHO-REVERB (PF. SEP84) : 200ms echo, infinite reverb. 

 

mufti-tracking, mono & stereo competability . SET 218BK £55.66 

 

FILTER-SHIFT PHASER (PE OCT84) : Enhanced phasing with 

 

modulated filter shifting : SET 2268K £39.13 

 

RING MODULATOR (PE NOV84) : With multi-waveform VCO, 

 

Noise Gate & Aulo-level Control : SET 2318K £39.99 

 

POPULAR FAVOURITES 

 

CHORUS UNIT : A solo voice or instrument sounds like morel SET 1628K 

 

COMPRESSOR : Limits & levels maximum signal strength SET 1338K 

 

EQUALISER : Ten channels fully variable SET 134BK 

 

FLANGER : Fascinating resonance effects & simple phasing SET 1538K 

 

FREQUENCY DOUBLER : Guitar octave raiser & tone changer SET 98BK 

 

FUZZ : Smooth distortion, retains attack & decay SET 91 B 

 

GUITAR OVERDRIVE : Heavy fuzz with selectable qualities SET 56BK 

 

GUITAR TO SYNTH INTERFACE : With voltage & trig outputs SET 173BK 

 

MUSK: MODULO : 8 variable tremoloe & wah effects SET 196BK 

 

RHYTHM GENERATOR : Computer driven, 9 drum effects SET 185BK 

 

RHYTHM GENERATOR : 15 pre-programmed rhythms, 9 drum 

 

effects SET 170BK 

 

ROBOVOX : Versatile robot type voice modifier SET 165BK 

 

STORM EFFECTS : Auto & manual wind, rain & surf effects SET 154BK 

 

SUSTAIN Extends guitar note decay time, with noise gate SET 222BK 

 

VOCODAVOX Modular vocoder, 7 channels, extendable SET 152BK 

 

FOOT OPERATED STAGE UNITS 

 

(MATCHED LINKING ROBUST DIECAST BOXES) 

 

LINKAFEX CHORUS : Variable rate, depth, intensity, feedback SET 204DC 

 

LINKAFEX DELAY : Delay 1Oms-450ms, plus repeat, feedback SET 2060C 

 

LINKAFEX FLANGE : Variable rate, depth, intensity, feedback SET 207DC 

 

LINKAFEX PHASER : Variable rate, depth, intensity, feedback SET 205DC 

 

LINKAFEX SUSTAIN : Extends note decay, plus noise gate SET 223DC 

 

E34 90 

 

E13 86 

 

f 41.83 

 

E26.24 

 

E12.80 

 

E13.57 

 

E23.23 

 

E36.37 

 

E21.79 

 

£34.64 

 

E39.14 

 

f24.53 

 

E19.36 

 

£25.31 

 

f68.31 

 

E42 96 

 

E42.09 

 

£34.92 

 

£34.33 

 

(26.47 

 

ALL SETS INCLUDE PCBS, PARTS, INSTRUCTIONS, BOXES, WIRE, SOLDER, AND 

 

ARE FOR USE WITH 9 VOLT BATTERIES. MORE DETAILS & KITS IN CATALOGUE 

 

SEND S.A.E. WITH ALL ENQUIRIES. (OVERSEAS SEND E1 OR 5 IRC's). DETAILS 

 

CORRECT AT PRESS.E&OE. 

 

ADD 15i & E1 P&P TO ALL ORDERS. (OVERSEAS DETAILS IN CAT.) PAYMENT 

 

CWO. CHO, PO, ACCESS, VISA, OR PRE-ARRANGED COLLECTION. 

 

PHONOSONICS 

 

DEPT. EE4D, 8 FINUCANE DRIVE, ORPINGTON, KENT BR5 4ED. 

 

ORPINGTON 37821 (STD 0689, LONDON 66), MON.-FRI. 10-7. 
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CW POWER AMPLIFIER MODULES 

 

OMP POWER AMPLIFIER MODULES N 

 

ow enjoy a 

 

torpor Id wide reputation for quality, reliability and performance at a realistic price Four models 

 

available to suit the needs of the professional and hobby market i e. Industry. Leisure, 

 

Instrumental and Hi Fi etc When comparing prices. NOTE all models Include Toroidal 

 

power supply Integral heat slPic Glass fibre P C B and Drive circuits to power compatible 

 

Vu in ler Open and short circuit proof Supplied ready built and tested. 

 

ANN&
OMP100 Mk II Bi Polar Output power 110 

 

watts R M S Into 4 ohms. Frequency Res-

ponse 151 - 301 -3dB, T H D 001°•°. 

 

S N R -1181 Sens for Max output 

 

500mV at 11 Size 360 • 115 • 72mm 

 

PRICE f32 99 • E2 50 P&P. 

 

OMP/MF100 Mos-Fet Output power 110 

 

watts R M S Into 4 ohms. Frequency Res-

ponse 1Hz IOOKHz -3dB, Damping Factor 

 

80, Slew Rate 45V uS, T H D Typical 

 

0002%, Input Sensitivity 500mV, S N R 

 

--125dB Size 300 • 123 • 60mm PRICE 

 

139 99 • L2 50 P&P 

 

OMP/ MF200 Mos-Fet Output power 200 

 

watts R M S into 4 ohms, Frequency Res 

 

ponse 1 Hz - IOOKHz -3dB, Damping Factor 

 

250, Slew Rate 50V US, T H D Typical 

 

0001%, Input Sensitivity 500mV S N R 

 

-130dB Size 300 • 150 • 100mm PRICE 

 

162 99 • 13 50 P&P 

 

OMP MF300 Mos-Fet Output power 300 

 

watts R M S into 4 ohms Frequency Res-

ponse 1 Hz 101 -3dB. Damping Factor 

 

350. Slew Rate 60V US, T H D Typical 

 

00008°.0. Input Sensitivity 500mV SNR 

 

130c1B, Sae 330 - 147 n 102mm PRICE 

 

179 99 • [4 50 P&P 

 

Vu METER Compatible will, our four amplifiers detailed above A 

 

very accurate visual display employing 1 I L E D diodes (7 green 4 

 

redl plus an additional on off indicator Sophisticated logic control 

 

circuits for very fast rise and decay times Tough moulded plastic 

 

case with tinted acrylic front S­ 84 • 27 • 45mm PRICE fB 50 

 

SOP P&P 

 

NOTE Mos Fels are supplied as standard l 100KHt handwidih& Input Sensitivity 500m V) If required 

 

P A ve"'on 150KHz bandwd•h &Input Sen,. i 1, 175mV, nine, St Arad nr P A 

 

.em�� .eN:` ■ 

 

18 HACK CASED MOS-FET STEREO 

 

AMPLIFIERS wnh twin power supplies and 

 

LE D Vu melee plus  L R connectors 

 

Three models (Ratings RMS into 4 ohms) 

 

MF200 1100 100w) 1182 85 Securicor 

 

MF400 (200 200w) f22885 Delivery 

 

MF600 1300 300w) 1274 85 110. 

 

LOUDSPEAKERS 

 

5 to 15 INCH Up to 300 WATTS 

 

R.M.S. All speakers 8 ohm 

 

Impedence. cabinet fix 

 

Inin stock. 

 

POWER RANGE 
\ 

S.A.E. for 

 

8 50 WATT R M S Hr-Fr Disco 
Aetats. 

 

20 or magnel I " ally voice con Ground ally fixing escutcheon Res Freq 401 Fleq Resp to 

 

6KHz Sens 92,18 PRICE [9 90 Ava,lable wnh black grille [1090 P&P [I 50 ea 

 

12 100 WATT R M  Hi-Fi/Dc co 

 

So., o a magnet 2 airy voice cod Ground ally hung escutcheon Da, cast chases White cone Res 

 

Freq
z

 

 

25Hz Freq Resp io 4KHz Sens 9506 PRICE [2600 - [300 P&P ea 

 

15" 100 WATT R M S Hi-Fi/Osco 

 

50 oz magnet 2' ally voice coil Ground ally hung escutcheon Die cast chassis While cone Res 

 

F,eg20HI Fraq Resp to 2 5KHz Sens 97d8 PRICE [34 00 - f3 00 P&P ea 

 

McKEN21E 

 

12" 85 WATT R M S C1285GP Lead guitar keyboard'Draco 

 

2-ally voicecod Any centre dome Res Freq 45Hz Freq Resp to65KHz Sens 98,16 PRICE f2499 

 

• 13 00 P&Pea 

 

/2' 85 WATT R M S C1285TC P A Disco 2 ally voice cod Twin cone 

 

Res Freq 45Hz Freq Resp to 14KHz PRICE 124 99 - 13 00 P&P ea 

 

15" 150 WATT R M S Cl 5 Bass Guitar Disco 

 

3'ailyvoiceccul Die casichassis Res Freq 40Hz Freq Resp to4KHz PRICE f4999 • [400P&Pea 

 

WE  

 

5" 70 WATT R M S Multiple Array Disco etc. 

 

V voice coil Res Freq 52Hz Freq Resp to 5KHz Sens aside PRICE [20 00 - [1 50 P&P i 

 

8'
-
 150 WATT R M S Multiple Array Disco etc 

 

1'vo,ce cod Res Freq 48H, Freq Resp to 5KHz Sens 92,111 PRICE (2700 [1 50 P&P ea 

 

10 300 WATT R M S DncoiSound re-enforcement 

 

nforceent etc 

 

Ivoice coil Res Freq 35Hz Freq Resp to 411 Sens 92d8 PRICE 130 00 172 00 P&P ea 

 

12 300 WATT R M S OiawiSound re anforcement etc. 

 

I voice co ,1 Res Freq 35Hz Freq Resp to 4KH, Sens 94dB PRICE [38 00 [3 00 P&P ea 

 

SOUNDLAB (Full Range Twin Cone) 

 

5 60 WATT R M S HI Fi •Multiple Array Disco etc 

 

I voice coil Res Freq 69Hz Freq Resp to 20KHz Sens 86,16 PRICE f8 99 [1 00 P&P 

 

6 60 WATT R M S Hr F,, Multiple Array Disco etc 

 

I voice coil Res Freq 56Hz Freq Resp l0 201 Sens 8908 PRICE 179 99 [1 50 P&P 

 

8 60 WATT R M S Hi -Fr Mulirple Array Disco etc. 

 

I voice cod Res Freq 38Hz Freq Resp to 201 Sens 8908 PRICE f I1 99 [I 50 P&Ii i 

 

HOBBY KITS. Proven designs including glass fibre 

 

printed circuit board and high quality components 

 

complete with instructions. 

 

FM MICROTRANSMfTTER (BUG) 90/1D5MHz wnh very sensitive 

 

microphone. Range 100/300 meetres. 57 • 46 . 14mm 19 volt) Price. 

 

E8.62 r 75p P&P. 

 

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

 

Professional performance. 
Rang

e up to 3 miles 35 • 84 • 12mm 

 

!12 vogl Price: E13.74 . 75p P&P 

 

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/RECEIVER 

 

27MHz. Range up to 500 metres Double coded modulation. Receiver 

 

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

 

applications. Receiver 90 • 70 - 22mm (9/12 volt). Price: £17.82. 

 

Transmitter 80 • 50 15mm (9/12 volll. Price: £11.27 P&P . 75p 

 

each. S.A.E. for complete list. 

 

POSTAL CHARGES PER ORDER E1 00 minimum. OFFICIAL 

 

\Y/SA 

ORDERS WELCOME, SCHOOLS, COLLEGES, GOVERNMENT 

 

BODIES. ETC PRICES INCLUSIVE OF V AT SALES COUNTER 

 

VISA ACCESS COD ACCEPTED 

 

�at 

 

3 wan FM 

 

Transmitter 

 

• PRICES INCLUDE V.A.T. or PROMPT DELIVERIES * FRIENDLY 

 

SERVICE * LARGE S.A.E. 28p STAMP FOR CURRENT LIST 

 

URGLAR ALARM 

 

Better to be'Alarmetl' then terrified 

 

Thantlsr's ramous •Mintleiur Bglar Alarm System. 

 

Superior microwave principle Supplied 115 three units. 

 

complete wnh inlerconnection cable FULLY 

 

GUARANTEED. 

 

Control Unit - Houses microwave radar unit range 

 

up to 15 metres adjustable by sensitivity control 

 

Three position, key operated facia switch - off - test 

 

- armed 30 second exit and entry delay 

 

Indoor starm - Electronic swept freq siren 

 

III outpu  

 

Outdoor Alarm - Electronic swept Freq siren 98dB 

 

output Housed in a tamper-proof heavy duty metal 

 

case 

 

Both the control unit and Outdoor alarm contain re 

 

chargeable batteries which provide fun protection 

 

our ing mains failure Power requiremen(200/260 Von 

 

AC 5Oi6OHz Expandable with door sensors, panic 

 

buttons etc Complete with Instructions 

 

SAVE £148.00 Usual Price [228 85 

 

BII PRICE £79.99 + £4.00 P&P 

 

z Why buy a collection of self assembly boards' 

 

IDEAL for Work-

shops. Factories, 

 

Offices, Home, 

 

etc Supplied 

 

ready built 

 

The very best in quality and value Made specially to suit todays 

 

need for compactness with high sound output levels Finished n 

 

hard weating black vynidew,th protective corners grdleandcarry 

 

handle All models 8 ohms Fun Range 45Hz 20KHz 

 

OMP 12/100 watts 20" 15 12 E725 00 Per pair 

 

OMP 1 0/
 
200 watts IS' 1 S" 11 E

1

45 00 per pair 

 

OMP 12/3OO watts 20" - t 5" I 1 - E169 00 per pan 

 

STEREO CASSETTE DECK 

 

STEREO CASSETTE DECK 

 

Ideal for installing into Disco 

 

and Hi FI cabinet Consoles. 

 

Surface mounting (Horizon-
tal) Supplied as one unit with 

 

all electronics including 

 

mains power supply 

 

• Metal top panel Black finish 

 

* Piano type keys including 

 

pause 

 

+ Normal Chrome tape 

 

Switch 

 

* Twin Vu Meters 

 

re 3 Digit counter 

 

te Slider Record Level control 

 

Size 171 • 317 men Depth 

 

110 mm 

 

PRICE 135.99 - £3.00 P&P 

 

SSR P256 TURNTABLE 

 

P256 turntable chassis e S shaped I— arm 

 

e Belt driven a Aluminium planer a Precison 

 

calibrated counter balance a Anti skate Ibiasi 

 

device' a Damped cueing lever a 240 volt AC 

 

operation IHz, a Cut out template supplied e 

 

Completely manual arm This deck has a corn 

 

ploeiy manual arm and is designed primarily 

 

for disco and studio use where all the dvan 

 

la s Ia man,al arm r q ,red 

 

23 Pike E.W sash. �
r

[3 00 P&P ea 

 

ADC 04 mar; cartridge for above Price E4.99 ea P&P 50p 

 

s'PIEZO ELECTRIC TWEETERS MOTOROLA 

 

Joni the Piero revoluiion The low dynamic mass Ino voice coal of a Piero IwMler produces an
q 

 

improved Irims'ent response with a lower dislonion level than ordma•y dynamc tweelers As a 

 

crossover Is not required these units can be added to ea isr,ng speaker systems of up to 100 walls 

 

more d 2 put m senesi FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER 

 

TY P!'A'(KSN203GAI3 round w,lh protective woe 

 

mesh ,deal for bookshelf and medium sized H, f, 

 

speakers Price E4.90 each • 40p P&P 

 

TYPE 'B IKSN1005AI 3' super horn For general 

 

Purpose speakers disco and P A systems etc Price 

 

E5.49 each - 40p P&P 

 

TYPE 'C' (KSN6016A) 2" • 5' wide dispersion 

 

horn For quality H, f- systems and quality discos etc 

 

Price f6 49 each • 40p P&P 

 

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

 

horn Upper frequency response retained extending 

 

down to mid range (21 Suitable for high quality 

 

Hi h systems and quality discos Price EB 99 each 

 

• 4pp P&P 

 

TYPE 'E' (KSN1038AI 3i," torn tweeter win, 

 

attractive silver finish trim Sutable for H, f, monitor 

 

systems etc Price E5.49 each • 40p P&P 

 

LEVEL CONTROL Combines on a recessed mount 

 

ing plate level control and cabinet ,nput lack socket 

 

85 85 mm Price E3 99 40p P&P 

 

1 K WATT 

 

SLIDE DIMMER 

 

• Control loads up 

 

101Kw 

 

is Compact Size 

 

11I • 1" • 2 

 

xx 

 

Easy snap m fix 

 

Ing through panel 

 

cabinet cut out 

 

• Insulated plastic 

 

case 

 

• Fun wave con 

 

Irol using 8 amp 

 

V eat 

 

• Conforms to 

 

OS800 

 

• Suitable for both resist 

 

ante and ,nducl,,e loads In 

 

numerable applications ,n 

 

industry the home and 

 

disco s theatres etc 

 

PRICE fl 2  99 75P P&P 

 

any quantnyl A 

 

his 

 

STEREO DISCO MIXER 

 

STEREO DISCO MIXER with 7 band graphic 

 

equaliser and 10 segment L E D Vu Meters Many 

 

outstanding features 

 

51nputs with individual fader controls -
2 Mag turntable. 2 Aux plus Mc, with talk over 

 

switch Headphone monitor Master output control 

 

with Hr Low outputs Compatible with our OMP 

 

Power Amplifiers 

 

Sae 360 x 200 x 120 mm Supply 240V 51 AC 

 

PRICE £119.99 + £3.00 P&P 

 

B. K. ELECTRONICS 

 

UNIT 5, COMET WAY, SOUTHEND ON-SEA, 

 

ESSEX. SS2 6TR TEL: 0702-527572 

 



The amazing Maplin Catalogue is here again! 

 

The new edition is packed with hundreds and 

 

hundreds of new electronic components to bring 

 

you right up to date with all the latest 

 

developments. As all home constructors agree 

 

(and a good many professionals too) the Maplin 

 

Catalogue is the one essential piece of equipment 

 

they really need. And now with all our prices on 

 

the page the Maplin Catalogue is better value 
' 

 

than ever. 

 

On Sale From 10th November 1984. 

 

Pick up a copy as soon as it's published at any 

 

branch of W.H. Smith or in one of our shops. The 

 

price is still just £ 1.35, or £ 1.75 by post from our 

 

Rayleigh address (quote CA02C). 

 

1 Post this coupon now for your copy of the 1985 catalogue. 

 

Price £1.35 + 40p post and packing. If you live outside the U.K. 

 

send £2.40 or 11 International Reply Coupons. 

 

I enclose £ 1.75. 

 

Name  

 

Address 

 

L 
 EE12/84 

 

PLun 

 

Moplin Electronic Supplies Ltd. Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. 
V

 +{o 

 

Tel: Southend (0702)552911 . •Shops at: 159-161 King Street, Hammersmith, 

 

London W6. Tel: 01-748 0926. 08 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. 

 

ELECTRONIC SUPPLIES LTD 946-48 Bevois Valley Road, Southampton. Tel: 0703-25831. All shops closed all day Monday. 
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