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Hea th ki t • IFS A REASURI 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. 

 

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. 

 

You'll be proud to say, 

 

"I built it myselfl" 

 

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.) 
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The Pract ical Way ! 
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• 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 diagram. 

 

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

 

computer/industrial equipment. 

 

NewJob? Ndsw Career? New Hobby? 

 

Please send your brochure without any obligation to - 

 

` NAME  

 

W* ,e ADDRESS 

 

01 1610 
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E16ctronics 

 

MIN. D CONNECTORS 

 

9 w v 15 wav 25 way 3] w 

 

vlugs solar lug{ 600 850 1250 17pp
y 

 

Right angle 1200 ISOP 2400 3500 

 

Socket{lops 900 t30P 195P 290P 

 

Right angle 1600 210P 2900 440P 

 

Covers 100P goo 100. 110. 

 

CONNECTORS 

 

DIN Plug Ski Jack Plug Ski 

 

2 Din 9P 9P 2.5mm 10p lop 

 

3 Pin 12p lOp 3.5mm 9P go 

 

5 Pin 13, 110 Slanderdl6p 200 

 

Phono lop 120 Stereo 24p 250 

 

Imm 120 13P 4mm 180 17p 

 

UHF IC81 Connectors 

 

PL259 Plug 400. Reducer 14,. 

 

50239 &ware cnassu ski 380. 

 

502795 round cries... &k, IOp. 

 

IEC 3 Pm 250 V16A. 

 

Rug thee., mounting 380 

 

Socket free hanging Stop 

 

Socket -In 2m lead t 200 

 

SWITCHES 

 

SCR 

 

►C106D 

 

400V 8A 

 

400V 12A 

 

30 

 

70 

 

95 

 

SOLDERING IRONS 

 

Arita. CS 17W Soldering Hon 530 

 

2.3 and 4.7mm bits to sun 85 

 

CS I7W bon 430 

 

Ante. XS 25W soldering -,run 580 

 

3.3 and 4 7m bus to suit 85 

 

Solder pump detolusi toe ISo 

 

Spare nozzle for above 70 

 

10 metre 22 slug solder too 

 

o5kg 22 swg told:, 750 

 

Submin toggle 

 

SPST 55P. SPOT 600. OPOT 650. 

 

Miniature toggle 

 

SPOT BOP. SPOT centre on f30P. 

 

DPDT W. DPDT can o f 1000. 

 

Standard toggle 

 

SPST 350. DPDT480 

 

Mneture DPDT tilde 14, 

 

Pufh o make 14p. 

 

Push t0 beak 220. 

 

Rotary type ad,.,t. trop. 

 

1P12W, 2v8W, 3P4W all 550 aach. 

 

DI L sou. tenet 

 

4SPST 800 6 SPST BOP. 8 SPST 100. 

 

M-n. DPDT slide 140. Push- 1, 15. 

 

SOCKETS 

 

8 Pin 

 

14 Pin 

 

16 Pin 

 

18 Pin 

 

20 pin 

 

22 pIn 

 

24 pin 

 

28 pm 

 

I n wir, 

 

5,ilia rem 

 

p 

w

28p 

 

820 45P 

 

920 SSP 

 

2D 600 

 

30 680 

 

620 750 

 

180 82p 

 

23p 950 

 

40 pin 250 135P 

 

Nolessional LIF t«keit 

 

24 Pin 430. 76 in ISO. 

 

40 p ^ 5950 

 

LINI All 

 

555CMOS 

 

558CMOS 

 

og 35 

 

741 16 

 

748 35 

 

AV31270 720 

 

Av38910 390 

 

Av38912 430 

 

CA3046 65 

 

IA3080E 65 

 

CA3089 200 

 

CA3090AO 375 

 

CA313toE 85 

 

CA314toE 38 

 

CA3160 95 

 

CA3136 100 

 

CA3189 260 

 

CA3240E 100 

 

ICL7106 680 

 

80 

 

150 

 

TRANSFORMERS 

 

3VA PCB Moun,mg 

 

2
:

6 

 

V@0.25A;2x9V@0.15A 

 

2.2V@0.12A,2.16V@0.1 A 1800 

 

OVA PCB Mounting 

 

2x6V@O.SA:2.9V@O.IA 

 

1.12V@0.3A:2. ISV@0.21A 2700 

 

Standard. Chassis Mounting 

 

OVA 2.6V@0.5A.2.9V@0.4A 

 

2. 12V@0.3 A.2. 15V@0.25A 240P 

 

12VA 2.6V@l A: 2.9V@O.OA 

 

2xI5V@0.4A.2.20V@0.3A 350P 

 

VERO 

 

Verobloc 395 

 

Veroboard Site 0.1 in nu lri. 

 

1.5x1 

 

2.5 x 3.75 

 

3.76.5 

 

3.75: 17 

 

4.75. 17 

 

VO board 

 

Veropm& per 100' 

 

Single .died 

 

Double sided 

 

Spoil cutter, 

 

Pin in.r lion tool 

 

Wir inp pen 

 

Spare {pool 75p Comb; 

 

26 

 

95 

 

tp 

 

350 

 

456 

 

190 

 

55 

 

65 

 

145 

 

185 

 

37S 

 

6 

 

M ICHO 

 

2716 310 

 

2532 300 

 

2732 one tame 

 

programmable 

 

360 

 

2)32 440 

 

2764250 600 

 

2764 BBC 625 

 

27128 2150 

 

6116P3 520 

 

6264P15 3420 

 

4116P4 70 

 

4164.20 420 

 

280A CPU 290 

 

Z80A P10 320 

 

ZBOA CTC 320 

 

ZBOA SID 880 

 

ZSOA DMA880 

 

6600 200 

 

COMPONENT KITS 

 

6802 

 

6809 

 

6810 

 

6821 

 

6840 

 

6850 

 

6852 

 

6875 

 

6880 

 

6502 

 

6522 

 

280 

 

600 

 

40 

 

140 

 

360 

 

165 

 

240 

 

500 

 

100 

 

370 

 

330 

 

6532 

 

6551 

 

8085A 

 

8156 

 

8251 

 

8253 

 

8255 

 

8259 

 

MC 1488 

 

MC 14 B9 

 

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. 

 

CABLES 

 

p mats pKk single core connec- 

 

ing cable ten ail lerent colours. %;i 

 

Speaker cable l0p/m 

 

Sun decd {cresred lSp/m 

 

Tenn screened 24p/m 

 

2.5A 7 co•e mains 27P/m 

 

10 war r in bow ribbon 26.,1, 

 

20 way rainbw ri 14It obbon 47 

 

10 
.war 

g"' 14P/ft 

 

20 wav pre, ribbon 28P/It 

 

REGULATORS 

 

781-05 30 79LUb 45 

 

78L 12 30 79L12 45 

 

78L15 30 79L15 45 

 

7805 40 7905 45 

 

7812 40 7912 45 

 

7815 45 7915 45 

 

LM317K 270 LM723 40 

 

LM317T 9
1

 781105 550 

 

LM323K 420 

 

DIODES 

 

BY 127 12 

 

aA47 10 

 

OA90 8 

 

OA91 7 

 

OA200 8 

 

OA202 8 

 

1N914 4 

 

►1144148 7 

 

►IN4001 

 

1144002 

 

1N4006 

 

N4007 

 

1145401 

 

IN5401 

 

1 N 5/06 

 

400mW,en 

 

1 3W zenert 13 

 

3 

 

16 

 

6

 

 

HARDWARE 

 

PP3 "'t ,, clips 

 

Red or Use k cr«odde ,I,M 

 

BI Kk pointer control knob 

 

Pr Ullrasomc ti ansducers 

 

►6V Electron. buzzer 

 

1-12V Electronic buzzer 

 

►P827p Pie,o nensducer . 

 

►64mm 64 ohm speaker 

 

►64MM 8 ohm speaker 

 

20m7 panel luseh older 

 

Red or black 
al

pro"' cl" 

 

4mm termins 

 

12 way to«aatr a«k 

 

ultra-mm. 6 or 12v ref. SPDT 

 

ditto, but DPDT 

 

EUHO CONNEC TO HS 

 

S 

 

15 

 

390 

 

60 

 

65 

 

75 

 

70 

 

70 

 

25 

 

35 

 

33 

 

30 

 

130 

 

195 

 

Gad flathed Rt. angle W.,..,. 

 

contacts plug «ks, 

 

64 way A•8 195 230 

 

64 way A.0 220 270 

 

96w.y A.B.0 320 330 

 

An ideal opportunity for the bapinner or the exvsr—cild constructor 

 

to obtain a wide range of componsnu at prntlr reduced Prices. .W 5% 

 

Resistor kit. ains 10 of eKh value from 4 ] ohm{ to 1 M (foul 

 

01650 •esntor,), 
Co 
 

t 
530 

 

Ceramic Cap. kn. 5 of eKh value 22, to 0.01. It35 copal 370 

 

Polvestar Cap. kil. 5 01 «n value hitm 0.01 to 1uF 185 cil l 575 

 

Preset kit. Contains 5 of eKh value from 100 ohms to 1 M (total 

 

65 ores." . 425 

 

Nut and Bon kit (total 300 tams). 190P 

 

25 BBA `." bo
lo

ns 50 BBA wesnan 50 SBA nut, 

 

2568A, bo 254 BA ): bens 50 BOA weshrs 

 

50 68 A nun 256BA 4" bola 

 

OPTO 

 

3mm 'ad 8 5mm red 8 

 

3mm gresn 11 5mm preen 11 

 

3mm yellow 11 5mm yellow 11 

 

Craps to suit 3P each 

 

RKten@rlar'. TIL32 40 

 

rid 12 TIL111 60 

 

peen 17 TIL78 40 

 

yellow 17 ORP12 85 

 

IL D74 95 IL074 185 

 

T IL38 35 TILI00 75 

 

2NS777 45 Tricolor Led 35 

 

Seven .Omen, diapleyt 

 

Corn cathode. Corr, anode 

 

DI-70403" 95 OL7010.3" 95 

 

FN05000.S' 100 FNDS0705"100 

 

10 bar DIL LED deploy. rad 180 

 

5mm supe•bright LED 250mcd 

 

red 30 

 

TRIACS 

 

400V 4A 

 

100V BA 65 

 

400V 16A 95 

 

50 SR100 25 

 

JOMP1 H L I ADS 

 

Lti 14pin 16pin 24P.n 40pin 

 

Stile an. 

 

d DlPlhaade• Olugl jumper 

 

21 ms. 145 165 240 JBO 

 

Dbleended DIP lheads plug)lumiler 

 

6 ms. 185 205 300 465 

 

12int. 195 215 315 190 

 

21 ins. 210 n5 315 540 

 

36ins. 230 250 375 595 

 

25 lulu D Connector turn pit" 
1 &rite long  single ended male 4950. 

 

181ns.long single ended f Irral. 525, 

 

ACCESS AND 

 

BARCLAYCARD 

 

WELCOME 

 

CAPACITORS 

 

Polyester.. Wild I•ide, 250v. C280 

 

type 0.01,001 s. O.On,0.033. 

 

60: 0.017, 0.06@ O. t . 7p,0.15. 

 

0,22 9P; 0 J3, 0.17 13P. 0.68 

 

20,; I  - 230. 

 

EIKtrOlr tic, r.d,.l er..let leader 

 

O47163V.  1163V.  2.2/63V.4,7/63V, 

 

10125V 720: 22/25V, 47/25V Sp; 

 

100/25V - 920, 220125V - 14p; 

 

470/25V -22P, 1000125V 30p; 

 

2200/25V SOP. 

 

Tag end power supply elK nolyhn'. 

 

2200140V110p,1700/IOV160p 

 

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

 

PDlyesta,, mien.. Sli m m, PCB 

 

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

 

22n, 33n,47n,68n,ep. l0pn,9p. 

 

150,, 11P. 220n, 13P.330n, 20p, 

 

470n 26p, 690n, 29P to 33p,2u2, 

 

Boo. 

 

Tantalum teed. 

 

0 1, 0.22, 0.33, 0.47, lo @ 35V 

 

120. 2.2,1.7, 10 @ 25V 20p, 

 

15/16V-300:22/16V 27P:331 

 

t8V S 45p:47/6V 27p; 47116V 

 

700. 68/BV 400: 100/10V -900. 

 

Or. Ms. 22P-0.0 u 50V, 3p eKh. 

 

Muua,d minuw. orsmio of.,. 
1 0PF 6, each .SpF to 10ch. 

 

Pay&tyrene. 5%,., lop 1000p, S0, 

 

1500-4700,80,6800 0.012u, 100. 

 

Trimmers. Mullard(KiS is s 210 

 

pit, 22P. 2.22PF, 300. 5.5-05pF, 350 

 

COMPUTER CONNECTORS 

 

ZX81 2. 23 wav edge connKtor 

 

wrap for ZX81 150 

 

SPECTRUM 2 . 28 way edge 

 

—n—l", wire wrap 200 

 

AMPHOLPLUGS 

 

24 wav IEEE IDC 450 

 

36 we Centro,.. IDC .490 

 

RIBBON CABLE 

 

Grey Ribbon cable ' ce per foot 

 

10 way 14 14 wav 58 

 

16 wav 25 40 
a

wav 68 

 

20 way 28 50 wv 90 

 

26 way 38 60 env 100 

 

BRIDGE 

 

RECTIFIER 

 

S 

 

/A 50V 

 

1 A 400V 

 

2A 200V 40 

 

2A 400V 15 

 

A 100 V 80 

 

6A 4o0V 95 

 

p VMI8 OIL 0.9A 

 

35 200V 50 

 

IDC CONNECTORS 

 

PCB PCB Skin Edge 

 

Plug Plug Conn. 

 

St Rt .rig 

 

10 way 90 90 85 , 20 

 

16 way 130 130 110 175 

 

20 ww 145 145 125 195 

 

26 wav 175 175 150 240 

 

74 way 205 205 170 320 

 

40 wav 220 220 190 340 

 

50 way 235 235 200 395 

 

60 war 330 330 n0 495 

 

C7611 98 

 

CL7621 190 

 

CL7622 200 

 

L 1-8038 295 

 

CL821IA 220 

 

CM 
7

7224 785 

 

CM 555 g0 

 

CM 7556 1 SO 

 

LF347 ISO 

 

LF351 40 

 

LF353 

 

LF356 

 

LM IOC 725 

 

LM301A 30 

 

LM311 45 

 

LM318 135 

 

LM324 45 

 

LM3342 85 

 

LM3352 125 

 

LM339 40 

 

LM348 60 

 

T If A N SI S T Off  

 

AC125 75 

 

AC 126 30 

 

AC 127 30 

 

AC 128 30 

 

AC 176 25 

 

AC 187 25 

 

AC188 25 

 

At 142 120 

 

AD 181 42 

 

AD182 42 

 

AF124 60 

 

AFT 26 

 

50 

 

AF139 40 

 

AF 186 ]0 

 

AF239 55 

 

BC107 10 

 

SC107B 12 

 

SC108 10 

 

SC108B 12 

 

BC108C 12 

 

BC109 10 

 

BC109C 12 

 

BC115 

 

OC117 

 

SC/t9 

 

SC137 

 

SC139 

 

BC 140 

 

SC141 

 

SC142 

 

SC143 

 

SC147 

 

BC148 

 

BC 149 

 

SC157 

 

22 

 

22 

 

35 

 

40 

 

38 

 

29 

 

30 

 

28 

 

30 

 

10 

 

10 

 

10 

 

11 

 

LM358 60 LM3915 270 

 

LM377 210 LM 1360ON 120 

 

LM380 80 MC1310 150 

 

LM381 120 MC 496 70 

 

1_10382 110 MC3302 75 

 

LM384 140 MC3340 130 

 

LM386 90 Ml IOCN 330 

 

LM387 120 ML922 390 

 

LM393 60 ML924 290 

 

LM710 48 ML925 290 

 

75 LM 711 60 ML926 210 

 

90 LM726 70 PA 210 

 

LM733 70 ML928 210 

 

LM741 16 ML929 210 

 

L M747 60 NE529 225 

 

LM148 35 NE531 135 

 

LM1458 35 NE544 170 

 

LM2917N8 195 NE555 20 

 

LM39DO 45 NE556 45 

 

LM3909 85 NE565 115 

 

LM3914 270 NE566 140 

 

NE567 130 

 

NE570 370 

 

NE571 370 

 

NE5532 160 

 

NE5534 105 

 

RC4136 65 

 

RC4558 40 

 

SL486 195 

 

SL490 220 

 

SN 76018 150 

 

SN76177 3So 

 

SP80629 250 

 

1 256AL2425 

 

Speech data 50 

 

TSA800 70 

 

TBASIO 90 

 

TOA820M 65 

 

TOA950 220 

 

TCA940 165 

 

TDA1008 320 

 

TDA1022 490 

 

BC158 11 

 

BC 158 10 

 

BC 759 10 

 

BC1B0 40 

 

BC168C 10 

 

BC169C 10 

 

BC170 8 

 

BC 171 10 

 

BC 172 8 

 

BC177 16 

 

SC 178 16 

 

BC 179 18 

 

BC 182 10 

 

8C182L 10 

 

SC 183 10 

 

BC 193L 10 

 

BC 184 10 

 

BC 184L 10 

 

BC 212 10 

 

SC 212L 10 

 

BC 213 10 

 

BC 213L 10 

 

BC 214 10 

 

BC 214L 10 

 

8C 237 10 

 

0C238 

 

OC308 

 

BC 327 

 

SC 328 

 

BC 337 

 

BC 338 

 

BC477 

 

SC 

 

478 

 

SC479 

 

BC 517 

 

BC 547 

 

10 

 

10 

 

12 

 

12 

 

12 

 

12 

 

22 

 

22 

 

22 

 

30 

 

10 

 

BC548 10 

 

SC549 10 

 

BC557 10 

 

B

BC
C55

v 7
8

0 16 

 

10 

 

SCv7t 16 

 

BC V 72 16 

 

BD115 55 

 

8D171 40 

 

BD132 40 

 

SO 
133 SO 

 

BD135 35 

 

BD136 75 

 

BD137 75 

 

8 D138 35 

 

8 D139 35 

 

80140 35 

 

8 D204 110 

 

SO 206 110 

 

B D222 85 

 

BF 180 35 

 

SF182 35 

 

BF1S4 35 

 

BF185 25 

 

BF194 12 

 

BF195 12 

 

BF 196 12 

 

BF 197 12 

 

OF 98 13 

 

BFI 99 18 

 

BF200 35 

 

SF2448 35 

 

BF 245 35 

 

BF2568 45 

 

BF 257 32 

 

B F258 30 

 

OF 259 30 

 

BF 737 35 

 

BFR40 35 

 

8FA40 23 2N1613 30 2143906 

 

OFR80 23 21,12218A 45 2N4037 

 

2N2719A 28 2N4058 

 

2N222 1A 25 2144060 

 

BF X84 30 2N2222A 20 2N4061 

 

BFX85 30 2N2368 25 2144062 

 

8FX86 30 2N2369 18 40360 

 

BFX87 30 2142484 27 40361 

 

BFXS8 30 2,2646 60 40762 

 

HFY50 27 2N 2904 28 40408 

 

8 Fy51 27 2N2904A 28 2145457 

 

BF112 27 2N 2905 28 2N5458 

 

BF Y53 70 2142905A 28 2145459 

 

BFY55 30 2112906 28 2,,5485 

 

BFy56 30 2N2906A 28 2N5777 

 

BRY39 50 2N2907 24 2N697 

 

SSX20 22 2N2907A 24 2N698 

 

BSX29 35 2N2926 10 21,1706A
8SY95A 30 2N3053 28 2N 708 

 

80205 160 2143054 55 214918 

 

BU206 200 2143055 50 TIP29 

 

BU208 170 2N3442 120 TIP29A 

 

MJ2955 99 2N3702 9 TIP298 

 

MJE340 50 2N3703 10 TIP29C 

 

MJE 520 50 2147704 9 TIP30 

 

MJE521 90 2N3705 10 TIP30A 

 

MJE3065 70 2N3706 10 TIP308 

 

MPF102 40 2143707 10 TIP30C 

 

MPF104 40 2N3708 10 TIP31A 

 

MPSA05 23 2N3709 10 TIP3,B 

 

MPSA06 25 2143772 170 TIP31C 

 

MPSA12 29 2N3773 195 TIP32A 

 

MPSA55 30 2N3819 32 TIP328 

 

MPSA56 30 2N3820 50 TIP32C 

 

MPSU05 55 2143823 65 TIP33A 

 

MP U06 55 2143866 90 TIP33C 

 

MPSU 55 55 2143903 10 TIP34A 

 

MPSUS6 55 2143904 10 TIP34C 

 

2NI18L 22 2N3905 10 TIPS A 

 

BFRBI 23 

 

10 

 

45 

 

10 

 

10 

 

0 

 

10 

 

40 

 

50 

 

50 

 

50 

 

30 

 

30 

 

30 

 

35 

 

45 

 

20 

 

40 

 

20 

 

25 

 

75 

 

35 

 

35 

 

35 

 

35 

 

35 

 

35 

 

35 

 

40 

 

35 

 

35 

 

40 

 

35 

 

38 

 

40 

 

65 

 

75 

 

70 

 

80 

 

105 

 

TDA1024 116 

 

TL061 40 

 

TLO62 66 

 

TLO64 105 

 

T L 071 38 

 

TL072 60 

 

TL074 110 

 

TLO81 70 

 

TLO87 50 

 

TL084 105 

 

TL17. SO 

 

UA2240 140 

 

ULN2003 SO 

 

ULN2004 80 

 

XR2206 365 

 

ZN414 80 

 

ZN423 135 

 

ZN424P 130 

 

ZN425E 350 

 

ZN426E 300 

 

ZN427E 600 

 

ZN428E 450 

 

ZN459 285 

 

ZN1034E 200 

 

Hf SISTOHS 

 

ar••n i m 1• 25 

 

'.W 5%4.7ohm 10M 2P to 

 

'4W 5%1.7ohm 4M7 3p 

 

Metal film 

 

%W 1% Oh- 1M 4p 3P 

 

25+ price stor,he{ to 25. Per 

 

value no, mixed. 

 

2P 

 

100KH, 235 

 

1MH, 275 

 

1 8432. 200 

 

10MH, 225 

 

24576. 200 

 

7 276. I SO 

 

3 5
0.X4 

 

10 q5 

 

4f 10 

 

4194 MH, 150 

 

443MH, 100 

 

5008. H, 240 

 

60MH, 140 

 

6144MH, 150 

 

7OMHr 150 

 

8 0MH, 140 

 

O OMH, 0 

 

""s M, 0 

 

160- 200 

 

Aluminium 

 

3x2xl' 65 

 

Plastic with lid 4.2%•1R"95 

 

d 'if-4: 2%
2
T 

95 

 

71.46.22mm 558a4a2" 120 

 

95x 71,35mm 88 7:5: is" 165 

 

110.90.55mm 140 8.6.3" 205 

 

B0 X E S 

 

TIP35C 125 

 

TIP36A 115 

 

TIP36C 130 

 

T IP41A 45 

 

TIP42A 45 

 

T IP 120 60 

 

TIP 121 60 

 

TIP122 60 

 

TIP141 110 

 

TIP742 120 

 

T IP 717 120 
T I  2955 70 

 

TIP3055 60 

 

TIS43 See VJTs 

 

T 1543 40 

 

TIS44 45 

 

TIS45 45 

 

T1590 30 

 

T 1591 30 

 

VNIOKM 65 

 

VN46AF 94 

 

VN66AF 210 

 

VN88AF 120 

 

ZTX107 1/ 

 

ZT%108 11 

 

ZTX109 11 

 

ZTX300 14 

 

ZTX301 16 

 

27X302 16 

 

f  X304 20 

 

27X341 20 

 

ZT X500 13 

 

ITX501 18 

 

ZTX502 18 

 

ZTX503 18 

 

ZTX501 25 

 

The Rapid Guarantee 

 

* Same day despatch * Competitive prices 

 

* @@ @ .I'v @u@@n-n *In-@ -pth tocks 

 

7400 

 

7401 

 

7402 

 

7107 

 

7104 

 

7405 

 

7406 

 

7407 

 

7408 

 

7409 

 

7410 

 

7411 

 

25 

 

25 

 

25 

 

25 

 

25 

 

25 

 

45 

 

45 

 

25 

 

25 

 

25 

 

25 

 

7412 

 

74 t3 

 

7414 

 

7416 

 

7417 

 

7420 

 

7421 

 

7422 

 

7427 

 

7428 

 

7430 

 

7432 

 

7433 

 

7437 

 

7438 

 

25 

 

36 

 

60 

 

43 

 

43 

 

25 

 

30 

 

30 

 

30 

 

30 

 

25 

 

35 

 

35 

 

43 

 

45 

 

1440 

 

7442 

 

7444 

 

7446 

 

7447 

 

7448 

 

7450 

 

7451 

 

7453 

 

7454 

 

7460 

 

7472 

 

7473 

 

7474 

 

7475 

 

25 

 

74 

 

105 

 

130 

 

98 

 

98 

 

25 

 

25 

 

25 

 

25 

 

25 

 

35 

 

40 

 

36 

 

55 

 

7411 

 

7480 

 

7483 

 

7485 

 

7486 

 

7489 

 

7490 

 

7491 

 

7492 

 

7493 

 

74 g4 

 

7495 

 

7496 

 

7497 

 

74100 

 

40 

 

50 

 

65 

 

110 

 

J8 

 

no 

 

55 

 

80 

 

55 

 

55 

 

90 

 

70 

 

80 

 

170 

 

125 

 

14101 

 

74109 

 

74121 

 

74122 

 

74123 

 

74125 

 

7412
5

 

 

74132 

 

74141 

 

74145 

 

74,47 

 

74148 

 

74150 

 

74153 

 

74154 

 

40 74157 

 

60 74160 

 

50 74161 

 

50 74162 

 

92 74163 

 

50 74164 

 

50 74165 

 

60 74167 

 

80 74170 

 

85 74173 

 

130 74174 

 

105 74 1]5 

 

130 74176 

 

70 71177 

 

135 74179 

 

SO 14180 85 

 

90 74181 230 

 

90 74182 85 

 

90 74190 120 

 

90 74 t91 120 

 

115 74192 120 

 

90 74193 110 

 

200. 74194 80 

 

170 74195 63 

 

100 74196 120 

 

100 74197 85 

 

80 74198 195 

 

80 74199 195 

 

80 

 

90 

 

CMOs 

 

4000 

 

4001 

 

4002 

 

4006 

 

4007 

 

1008 

 

4009 

 

4010 

 

4011 

 

4012 

 

4013 

 

1014 

 

4015 

 

20 
20 

 

24 

 

65 

 

24 

 

50 

 

40 

 

40 

 

20 

 

4016 32 

 

4017 53 

 

4018 55 

 

4019 35 

 

400 65 

 

4021 55 

 

4022 60 

 

4023 24 

 

4024 45 

 

4025 24 

 

4026 120 

 

4027 35 

 

24 4028 45 

 

35 4029 60 

 

50 

 

53 

 

4030 24 

 

4031 130 

 

4034 

 

4036 

 

4039 

 

4040 

 

4041 

 

4042 

 

4013 

 

4044 

 

4046 

 

4047 

 

4048 

 

4049 

 

4050 

 

4051 

 

4052 

 

4053 

 

45 4054 

 

270 5055 

 

270 4059 

 

58 4060 

 

E5 4063 

 

50 4066 

 

50 4067 

 

50 4068 

 

4069 

 

4070 

 

4071 

 

4072 

 

4073 

 

4075 

 

4076 

 

4077 

 

65 

 

60 

 

50 

 

32 

 

32 

 

60 

 

60 

 

60 

 

70 

 

70 

 

400 

 

65 

 

80 

 

33 

 

230 

 

24 

 

24 

 

24 

 

24 

 

24 

 

24 

 

24 

 

60 

 

24 

 

4081 

 

4082 

 

4085 

 

4086 

 

4089 

 

4093 

 

4094 

 

4095 

 

4097 

 

4098 

 

40106 

 

40109 

 

40163 

 

40173 

 

40175 

 

40193 

 

20 

 

25 

 

60 

 

60 

 

120 

 

30 

 

70 

 

70 

 

260 

 

50 

 

43 

 

100 

 

75 

 

100 
75 

 

90 

 

4502 

 

4503 

 

4507 

 

4508 

 

4510 

 

4511 

 

4512 

 

4514 

 

4515 

 

4516 

 

4518 

 

4520 
4521 

 

4526 

 

4527 

 

4528 

 

50 

 

35 

 

45 

 

115 

 

55 

 

55 

 

50 

 

115 

 

115 

 

55 

 

55 

 

55 

 

110 

 

70 

 

60 

 

50 

 

4529 80 

 

4572 65 

 

4534 390 

 

4578 70 

 

4543 65 

 

4549 390 

 

4557 215 

 

4555 50 

 

4556 50 

 

4559 390 

 

4560 110 

 

4584 43 

 

4585 65 

 

4774 140 

 

LS TTL 

 

LS00 

 

LSO1 

 

LS02 

 

LS03 

 

LSO4 

 

LS05 

 

LS08 

 

LS09 

 

LS10 

 

1-511 

 

LS12 

 

LS13 

 

LS 14 

 

LS15 

 

22 

 

24 

 

22 

 

24 

 

24 

 

24 

 

22 

 

24 

 

24 

 

24 

 

24 

 

35 

 

60 

 

N 

 

LS20 

 

LS21 24 

 

LS22 24 

 

LS26 25 

 

LS27 25 

 

LS30 24 

 

LS32 24 

 

LS37 25 

 

LS38 25 

 

LS40 24 

 

L S42 60 

 

LS47 

 

LS48 

 

LS51 25 

 

LS55 25 

 

L573 30 

 

L574 32 

 

24 

 

80 

 

g0 

 

LS75 

 

LS76 

 

LS78 

 

LS83 

 

LS85 

 

LS86 

 

LS90 

 

LS92 

 

LS93 

 

LS95 

 

LS96 

 

LS107 

 

LS 

 

109 

 

LS112 

 

LS113 

 

LS114 

 

L51 n 

 

42 

 

30 

 

30 

 

70 

 

82 

 

34 

 

40 

 

48 

 

48 

 

60 

 

120 

 

10 

 

a0 

 

40 

 

75 

 

35 

 

58 

 

LS123 

 

L5125 

 

LS126 

 

LS132 

 

1-8136 

 

LS138 

 

LS139 

 

LS145 

 

LS 47 

 

LS148 

 

LS151 

 

LS153 

 

LS154 

 

5155 

 

L S157 

 

L5158 

 

LSI60 

 

80 

 

38 

 

38 

 

50 

 

35 

 

55 

 

55 

 

90 

 

130 

 

110 

 

80 

 

80 

 

220 

 

55 

 

50 

 

50 

 

60 

 

LS161 

 

LS162 

 

LS163 

 

LS164 

 

LS165 

 

LS166 

 

LS 170 

 

LSI 73 

 

LSI 74 

 

LS175 

 

LS 190 

 

LS191 

 

1-5192 

 

LS193 

 

LS 

 

195 

 

LS196 

 

LS197 

 

60 LS221 

 

60 LS240 

 

60 LS241 

 

LS242 

 

100 LS243 

 

140 LS21r1 

 

70 LS245 

 

90 L5247 

 

87 LS251 

 

L5257 

 

LS258 

 

LS259 

 

L5266 

 

80 LS273 

 

60 LS279 

 

85 LS283 

 

85 L5353 

 

80 

 

90 

 

80 

 

55 

 

80 

 

85 

 

105 

 

95 

 

95 

 

95 

 

95 

 

145 

 

SO 

 

60 

 

60 

 

60 

 

130 

 

30 

 

95 

 

55 

 

80 

 

90 

 

LS365 45 

 

LS366 45 

 

L5367 45 

 

LS368 43 

 

LS373 98 

 

LS374 9B 

 

LS375 60 

 

L 5377 115 

 

LS378 

 

LS390 

 

LS393 78 

 

LS399 110 

 

LS541 120 

 

LS670 200 

 

90 

 

78 

 

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

 

Please add to coal order. Please add 50p carriage to all orders under 120 m value. Send che0ue, 

 

P.O. or Access/Visa number with order Our new 50 page catalogue n given free with all orders 

 

over E20. Available at 70p each. Callers welcome. Telephone orders welcome with Access or 

 

Visa. Official orders accepted from colleges, schools etc. Export orders no VAT but please add 

 

for carriage. We are open Monday to Friday. 

 

Everyday Electronics, October 1984 
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E.E. PROJECT KITS MAGENTA TEACH IN 84 

 

Full Kits rnc. PCBs, or veroboard, hard-

ware, electronics, cases (unless stab 

 

ed). Less batteries. 

 

If you do not have the issue of E.E. 

 

which includes the project - you will 

 

need to order the instruction reprint as 

 

an extra - 50p each. Reprints available 

 

separately 50p each • p&p 50p. 

 

MICRO MEMORY SYNTHESISER Oct 84f47 98 

 

DRILL SPEED CONTROLLER Oct 84 E8.89 

 

SOUND OPERATED FLASH Sept 84 less bead 

 

ES 91 

 

CARVAN DWSTICK Sept B4 E6.58 

 

OP's AMP POWER SUPPLY Sept 84 E21 99 

 

GITAR HEAD PHONE AMPLIFIER Sept 84 E6.38 

 

TEMPERATURE INTERFACE FOR BBC MICRO 

 

Aug 84 E19 70 

 

CAR RADIO BOOSTER Aug B4 E13.87 

 

THERMOSTATIC SEED PROPOGATOR Aug 94 

 

,eeds 12V supply E7.99 

 

KITCHEN APPLIANCE TIMER Aug. 84 less 

 

-cx ket E17.26 

 

WASHER FLUID MONITOR Aug 84 ES 28 

 

ULTRASONIC BURGLAR ALARM July 84 inc 

 

relay - sounde• '28.40 

 

CAPACITANCE COMPARATOR July 84 E8.99 

 

CAR LIGHTS WARNING July 84 117 99 

 

SPEECH SYNTHESISER June 84 112922 

 

TRAIN WAIT Juke 84 E15 83 

 

CHANNEL SELECTION SWITCH June84 E10.28 

 

VARICAP AM RADIO May 84 E10.43 

 

EXPERIMENTAL POWER SUPPLY May 

 

84 El8 72 

 

SIMPLE LOOP BURGLAR ALARM May 

 

84 E13 62 

 

MASTERMIND TIMER May 84 ES 44 

 

AUDIO SINEWAVE SWEEP GENERATOR Apr 

 

B4 £28.34 

 

FUSE/DIODE CHECKER Apr 84 C3 45 

 

QUASI STEREO ADAPTOR Apr 84 E7o.90 

 

TIMER MODULE FOR CENTRAL HEATING 

 

SYSTEMS Apr 84 1117 64 

 

DIGITAL MULTIMETER add on for BBC Micro 

 

Mar 84 (24 96 

 

NI CAD BATTERY CHARGER Mer 84 E9 85 

 

REVERSING BLEEPER Mar 84 E678 

 

DIN LEAD TESTER Mer 84 E8 32 

 

PIPE FINDER Mar 84 E3 60 

 

LOW POWER STEREO AMP Mar 84 E27 BB 

 

IONISER Feb 84 C23 98 

 

EPROM PROGRAMMER Feb 94 E14 48 

 

SIGNAL TRACER Feb 84 E14 89 

 

CAR LIGHT WARNING Feb 84 E3 76 

 

GUITAR TUNER Jan 84 E17 73 

 

BIOLOGICAL AMPLIFIER Jan 64 E19.16 

 

CONTINUITY TESTER Dec 83 E9 99 

 

CHILDREN'S DISCO LIGHTS Dec 83 Ell 42 

 

NOVEL EGG TIMER Dec 83 inc. use E10 24 

 

SPEECH SYNTHESIZER FOR THE BBC MICRO 

 

Nov 83 lase cable - sockets E21 98 

 

MULTIMOO Nov. 83 E16 98 

 

LONG RANGE CAMERA/FLASHGUN TRIGGER 

 

Nov 83 £13 50 

 

HOME INTERCOM less link wire CM 
83E14.3: 

 

IMMERSION HEATER TELL-TALE Oct. M118 98 

 

SHORT WAVE RADIO less 'phones, Oct 

 

83 E2S 63 

 

Mono headphones excite E3 36 

 

DIGITAL TO ANALOGUE BOARD Oct a3 E19.90 

 

less cable, case & connector 

 

HIGH POWER DAC DRIVER BOARD Oct. 83 less 

 

case E12.52 

 

A TO D CONVERTER FOR RM38OZ Sept 83 me 

 

plug 1135.98 

 

HIGH SPEED A TO D CONVERTER Sept 83 less 

 

cable & connector E27.98 

 

SIGNAL CONDITIONING AMP Sept 83 no 

 

case EB 96 

 

STORAGE 'SCOPE INTERFACE FOR BBC MI 

 

CRO Aug 83 leas sohwaie E15 38 

 

PEDESTRIAN CROSSING SIMULATION 

 

BOARD Aug 83 no case 1110.29 

 

HIGH POWER INTERFACE BOARD Aug 83 no 

 

case E10 38 

 

CAR INTRUDER ALARM Aug 83 E16 98 

 

AUTOMATIC GREENHOUSE WATERING SYS. 

 

TEM Jly B3 1110.98 

 

TRI BOOST GUITAR TONE CONTROLLER July 

 

83 a 3 

 

USER PORT 1/0 BOARD less cable 

 

plug A, 49 

 

USER PORT CONTROL BOARD July 83 less 

 

cable - plug - case E25.14 

 

BINARY SANDITGAME J ly 8 se u3 less ca E9 as 

 

EPROM PROGRAMMER Jun. &3 less sottware, 

 

TRS80 EN 99 Genre [45.73 

 

ENVELOPE SHAPER Jun 83 less case E12.33 

 

MAGENTA ELECTRONICS LTD. 

 

EE21, 135 HUNTER ST., 

 

BURTON-ON-TRENT 

 

STAFFS, DE14 2ST. 

 

MAIL ORDER ONLY. 

 

0283 65435, Mon-Fri 9-5. 

 

Access/Barclaycard (Visa) by 

 

phone or post 

 

24 hr Answerphone for credit 

 

004 

 

REAL TIME CLOCK May 83 less software and 

 

Case9 

 

Apple II £33 98 BBC E39 59 less power plug 

 

MODEL TRAIN CONTROLLER May 83 E27. 17 

 

GUITAR HEADPHONE AMPLIFIER May 83 E7.92 

 

MW PERSONAL RADIO less case--. May 83 E7.62 

 

MOISTURE DETECTOR May B3 E5.46 

 

CAR RADIO POWER BOOSTER April 83 [1 199 

 

FUNCTION GENERATOR April 83 E45 98 

 

FLANGER SOUND EFFECTS April 83 E24. 17 

 

NOVELTY EGG TIMER April a3 less case ES 48 

 

ZX SPECTRUM AMPLIFIER April 93 E9.87 

 

DUAL POWER SUPPLY March 83 E59. 38 

 

BUZZ OFF March 93 E4.51 

 

SPEECH PROCESSOR Feb 83 E11.66 

 

PUSH BIKE ALARM Feb. 83 E7/.73 

 

DOUBLE DICE Jan 83 E11.90 

 

ELECTRONIC VII METER Dec. 82 E12 52 

 

ZX TAPE CONTROL Nov. 82 E7 13 

 

SINE WAVE GEN Oct. 82 1116.11 

 

G P PRE AMP Oct 82 E6.09 

 

LIGHTS ON ALERT Oct 82 E4 68 

 

CONTINUITY CHECKER Sept 82 E547 

 

SOUND SPLIT
-
TER Sept 82 Ell 35 

 

SOUND RECOMBINER Sept. 82 E4 07 

 

SCREEN WASH DELAY Sept. 82 F4 93 

 

CB ROGER BLEEPER Aug. 82 E9.32 

 

2-WAY INTERCOM July 82 rw case E4.52 

 

ELECTRONIC PITCH PIPE July 82 E5 40 

 

REFLEX TESTER July 82 E7.77 

 

SEAT BELT REMINDER Jun 82 E4.10 

 

EGG TIMER June 82 ES 44 

 

CAR LED VOLTMETER less case. May 82E3 IS 

 

V C O SOUND EFFECTS UNIT Apr 82 E12.71 

 

CAMERA OR FLASH GUN TRIGGER Mar. 82 

 

E13.65 less tripod bushes 

 

POCKET TIMER Mar 82 E4.10 

 

GUITAR TUNER Mar 82 E17. 19 

 

SIMPLE STABILISED POWER SUPPLY Jan 82 

 

(26 98 

 

MINI EGG TIMER Jan 82 E4 40 

 

SIREN MODULE Jan 82 less speaker E6.10 

 

MODEL TRAIN CHUFFER Jan 82 EB 98 

 

SIMPLE INFRA RED REMOTE CONTROL 

 

Nov 81 E18.70 

 

CAPACITANCE METER Oct. 81 E25 81 

 

SUSTAIN UNIT Oct 81 E13 99 

 

TAPE NOISE LIMITER Oct. 81 E4 98 

 

HEADS AND TAILS GAME Ot. 81 E2 75 

 

CONTINUITY TESTER Ott 81 114 48 

 

PHOTO FLASH SLAVE Oct. 81 E3 80 

 

FUZZ BOX Do 81 f7 98 

 

SOIL MOISTURE UNIT Oct 81 E6 39 

 

ICE ALARM Oct. 81 to 70 

 

0-12V POWER SUPPLY Sept. 81 E19.48 

 

CIVICS CAR SECURITY ALARM Sept 81 f9 95 

 

CMOS DIE Sept. 81 f8 80 

 

CIVICS METRONOME Aug 81 EB 99 

 

COMBINATION LOCK July 81 less case 1121.58 

 

SOIL MOISTURE INDICATOR E.E. May81 114 49 

 

GUITAR HEADPHONE AMP E E May 81 [4 66 

 

PHONE BELL REPEATER/BABY ALARM May 

 

H1 116-15 

 

INTERCOM April 81 £2443 

 

SIMPLE TRANSISTOR &DIODE TESTERS Mar 

 

Hi Or,meter versos E222 

 

... .., y f2.98 

 

LED DICE Mar 81 its 35 

 

MODULATED TONE DOORBELL Mar 81 E7.35 

 

2 NOTE DOOR CHIME Dec 80 E11.35 

 

LIVE WIRE GAME D. 80 £12.87 

 

GUITAR PRACTICE AMPLIFIER Nov. 80 

 

f14 10 less case Standard case extra 114 99 

 

SOUND TO LIGHT Nov 80 3 channel E23 40 

 

TRANSISTOR TESTER Nuv 80 £112 80 

 

AUDIO EFFECTS UNIT FOR WEIRD SOUNDS 

 

(N' 80 E1440 

 

IRON HEAT CONTROL Ot 80 E6 30 

 

TTL LOGIC PROBE Sept 80 E5 68 

 

ZENER DIODE TESTER Jun 80 E7 30 

 

LIGHTS WARNING SYSTEM May 80 E5.20 

 

BATTERY VOLTAGE MONITOR May 80 ES 66 

 

CABLE & PIPE LOCATOR less coil former Mar 

 

80 114 61 

 

KITCHEN TIMER Mar 80 E16.20 

 

MICRO MUSIC BOX Feb 80 117 7. 86 

 

(-a- ,,a E3.60 

 

SLIDE/TAPE SYNCHRONISER Fe680 117350 

 

MORSE PRACTICE OSCILLATOR Feb. 80 E4.98 

 

SPRING LINE REVERS UNIT Jan 80 E27.20 

 

UNIBOARD BURGLAR ALARM Dec. 79 116.70 

 

DARKROOM TIMER July 79 E3.20 

 

ELECTRONIC CANARY Jun. 79 E6 40 

 

TRANSISTOR TESTER Apr 79 E5.38 

 

MICROCHIME DOORBELL Feb. 79 1117 48 

 

FUSE CHECKER Sept. 78 E2. So 

 

SOUND TO LIGHT Sept 78 E920 

 

CAR BATTERY STATE INDICATOR less case 

 

Sept 78 E1 29 

 

R.F. SIGNAL GENERATOR Sept. 78 E31.20 

 

IN SITU TRANSISTOR TESTER Jun 78 E7.50 

 

FLASHMETER less calc & diffuser May 

 

78 111 

 

6.50 

 

WEIRD SOUND EFFECTS GENERATOR Mar 

 

78 E6 20 

 

AUDIO VISUAL METRONOME Jan 78 E6 s8 

 

ELECTRONIC TOUCH SWITCH Jan 78 E2 99 

 

RAPID DIODE CHECK Jan 78 E3 15 

 

PHONE/DOORBELL REPEATER Juty 71 118.20 

 

ELECTRONIC DICE Mar 77 E4 96 

 

ADD 601' P&P TO ALL ORDERS 

 

PRICES INCLUDE VAT 

 

SAE ALL ENQUIRIES. 

 

OFFICIAL ORDERS WELCOME 

 

OVERSEAS Payment must be sterlmg 

 

IRISH REPUBLIC and BFPO UK PRICFS 

 

EUROPE UK PRICES plus 10°0 

 

ELSEWHERE write tot quote 

 

card orders. 

 

man 

 

* MAGENTA'S TEACH IN KIT INCLUDES ALL OF THESE TOP 

 

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

 

* vancap 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 

 

* CATALOGUE & PRICE LIST. AVAILABLE NOW - TEACH IN 84 

 

KIT. E22.98 inc VAT. P+P 60p. Send now for fast delivery. 

 

tf Reprints of previously published parts 50p each. Official 

 

* school/college orders welcome. 

 

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

 

SOLDERING/TOOLS 

 

ANTEX X5 SOLDERING IRON 25W E7.25 

 

SOLDERING IRON STAND E2 85 

 

SPARE BITS Small. elands rd. large, E7.25 

 

each For X5 • X25 

 

SOLDER. Handy size El 49 

 

SOLDER CARTON 112.50 

 

DES OLDEA BRAID 69p 

 

HEAT SINK TWEEZERS 45p 

 

DE SOLDER PUMP E5 48 

 

HOW TO SOLDER LEAFLET 13p 

 

LOW COST CUTTERS El 98 

 

LOW COST LONG NOSE PLIERS El 99 

 

WIRE STRIPPERS d CUTTERS E3.57 

 

PRECISION PETITE 

 

72V PCB DRILL E14 80 

 

DRILL STAND E9 78 

 

VERO SPOT FACE CUTTER El 90 

 

PIN INSERTION TOOL E2.68 

 

VEROPINS (pk of 100) 0 1- 68p 

 

MULTIMETER TYPE 1 11,000 rip v1 E585 

 

CROCODILE CLIP TEST LEAD SET 10 leads 

 

.tits 20 clips 117 65 

 

RESISTOR COLOUR CODE CALCULATOR 23p 

 

CONNECTING WIRE PACK TYPE ED 11 

 

colours 40p 

 

ILLUMINATED MAGNIFIERS 

 

Small 2" dia 15 - magl Et 48 

 

Large 3" die 14 . magi E2 52 

 

CORE TRIM TOOL asp 

 

PRESET TRIM TOOL 72p 

 

FREEZER AEROSOL El 90 

 

CONTACT CLEANER AEROSOL f1.80 

 

ELECOLIT CONDUCTIVE PAINT E4.99 

 

PVC TAPE (RGBI 3 reels 39p 

 

SCREWDRIVER SET E2 50 

 

POCKET TOOL SET to 40 

 

PCB ETCHING KIT E6.48 

 

ZX 81 EDGE CONNECTOR E225 

 

ZX81 EDGE PLUG El 50 

 

ZX SPECTRUM EDGE CONNECTOR E2 55 

 

CRYSTAL EAR PIECE 62p 

 

EUROBREADBOARD E645 

 

PLASTIC TWEEZERS 79p 

 

BOOKS: 

 

A Practical Introduction to Digital IC's El 90 

 

How to Design and Make Your Own PCBs 

 

E2 15 

 

E7 50 

 

f2.10 

 

E2 10 

 

E2 10 

 

(2 10 

 

E7 95 

 

E1 70 

 

E1.90 

 

E2 05 

 

E2 05 

 

Simple L ED Circuits Book 2 

 

How to Make Walkie-Talkies 

 

Projects in Opto Electronics 

 

Electronic Projects for Beginners 

 

Electronic Security Devices 

 

50 Circuits Using 7400 Series IC's 

 

Second Book of CMOS IC Projects 

 

Electronic Household Projects 

 

Radio Control for Beginners 

 

Electronic Synthesiser Projects 

 

Mow to Identify Unmarked IC's 70p 

 

International Diode Equivalents Guide E2A5 

 

Handbook of Integrated Circuits (IC's) Equiv. 

 

& Substitutes E2.15 

 

Beginners Guide to Building Electronic 

 

Projects E2.15 

 

Second Book of Transistor Equivalents and 

 

Substitutes E2.10 

 

Mow to Build Your Own Solid State 

 

Oscilloscope E2.15 

 

Semiconductor Data Book Newnes EB 35 

 

Basic Electronics Theory and practice ES 98 

 

Burglar Alarm Systems E5.95 

 

Electronics. Build and Learn E4.80 

 

Electronic Projects in Music 114.55 

 

Electronic Projects in Photography E4 55 

 

Microprocessors for Hobbyists to 98 

 

Electronic Test Equipment Construction 

 

BP75 E2 05 

 

Electronic Projects for Home Security E4 55 

 

Questions and Answers Electronics E3 45 

 

20 Solid State Projects Car and Garage E4 98 

 

110 Electronic Alarm Projects 115.98 

 

52 Projects using IC741 E1.85 

 

IC555 Projects 112 10 

 

Electronic Music Projects E2. U5 

 

Practical Construction of Pre 'Amp Tone 

 

Control Finer + Allen 112 10 

 

How To Make Walkie Talkies E2 10 

 

Mobile Disco Handbook E7 50 

 

More books in our price list 

 

MULTIMETER TYPE 2 (YN360TR) 20K o p v 

 

with transistor tester. E17.98 

 

AC • DC volts. DC current. 4 very useful rests 

 

Lance ranges We ve used a and we like it 

 

HELPING HANDS JIG (7.98 ` 

 

Heavy base. Six ball and 

 

socket joints allow infinite �• 

 

variation of clips through 

 

360' Has 2{• diameter (2.5 �1 

 

magnifier attached), used 

 

and recommended by o 

 

stall 
car 

+ 

 

PAIR OF PROBES WITH LEADS I=) 87p 

 

Q MAX PUNCHES 

 

3/8' E4 18; 112
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DUilL mains S IT(H 

 

MICHAEL SALES 

 

T' u., mere computer cannot switch the 

 

television on, flash lights or control the 

 

heating. However, this unit allows such 

 

power. The conventional method of con-

trolling mains electricity is to use a relay 

 

(see Fig. 1). TR I provides base current to 

 

drive TR2, which is usually a more 

 

powerful transistor, operating the relay. 

 

The major disadvantages of this method 

 

are that mechanical parts are involved 

 

which have slow switching speeds and 

 

eventually wear out. 

 

Fig. 1. Conventional mains control. 

 

SOLID STATE 

 

Triacs, on the other hand, can be used 

 

to switch high voltages and currents in a 

 

matter of a few microseconds without the 

 

click of a relay. However, they have to be 

 

connected to either the neutral or live of 

 

the mains along with a controlling circuit. 

 

Owing to safety considerations, transfor-
mer isolation or opto isolation needs to be 

 

employed. The latter is basically a light 

 

source and a light sensitive component 

 

(such as a thyristor, transistor or triac) 

 

enclosed in a small package. There is no 

 

electrical connection at all between the 

 

I.e.d. and, in this case, the triac as can be 

 

seen from Fig. 2. 

 

Fig. 2. Pin connections of the 

 

MOC3020. 

 

606 

 

CIRCUIT DESCRIPTION 

 

As there are essentially two identical 

 

circuits, one for each output, where a 

 

component has been repeated, such as 

 

RI, its duplicate is labelled R101. The 

 

low voltage side of the circuit is powered 

 

from the +5 volt rails present in most 

 

computers. The TTL level output from 

 

the computer is fed, via R1, to the base of 

 

TRI. If it is at logic I (2.4V), then TRI 

 

switches on, lighting up D I and the I.e.d. 

 

inside ICI. This operates the light sen-
sitive triac and causes CSR I to switch 

 

on. Resistor R3 protects the power triac 

 

from too much gate current, whilst R4 

 

ensures that it is less likely to trigger on 

 

its own accord. CSRI and the triac in 

 

IC I remain on until the a.c. mains voltage 

 

drops near to zero volts. 

 

Switch S I is part of the double socket 

 

and allows the output to be switched on 

 

whatever the state of CSR I. Alter-

natively, this switch could be wired in 

 

series with the triac to allow the output to 

 

be manually switched off instead. There 

 

are a total of five lights on the unit, but 

 

these may be omitted if desired; when the 

 

I.e.d.s are left out R2 and R 102 should be 

 

increased accordingly. The purpose of 

 

each light is shown in Table 1. C 1 decou-

ples the 5-volt rail. 

 

ONSTRUCTION 

 

The resistors, transistors, integrated 

 

circuits and the capacitor are all mounted 

 

on the matrix board with eleven wires 

 

connecting the rest of the components. 

 

Details of the 36 strips by 50 holes are 

 

shown in Fig. 5. After cutting this board 

 

to size, the breaks should then be made. 

 

Note the double line of breaks in the cop-
per tracks—these keep the high voltage 

 

mains side separated from the low voltage 

 

computer connections. As 6-pin d.i.l. 

 

sockets are hard to obtain, soldercon ter-
minals can be used when the opto 

 

isolators are not going to be soldered 

 

directly. When finished, the board must 

 

be carefully checked, especially the mains 

 

side—an error could be fatal! 

 

In the prototype the triacs were bolted 

 

to the case but separated by insulators. 

 

Their leadouts should be insulated with 

 

sleeving. The connections to Live and 

 

Neutral were taken directly to the socket 

 

outlets and passed through the same 
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Fig. 3. Circuit diagram of the Dual Mains Switch. 

 

holes as the neon connections. These and 

 

the wires from the live input to the triacs 

 

should be at least the current rating of 

 

FS 1. The mains cable passes out through 

 

E 

 

N 

 

SKS 

 

L 

 

E 

 

N 

 

SK 

 

10S 

 

L 

 

a strain-relief grommet, whilst the wires 

 

to the stripboard pass through a P-clip 

 

and are twisted together, to form a loom. 

 

LIGHT 

 

RECOMMENDED 
COLOUR 

 

CONDITION WHEN ON 

 

D1 

 

Green 

 

Input SK2 is at logic 1 

 

D101 

 

Green 

 

Input SK102 is at logic 1 

 

LP1 

 

Red 

 

When the output socket is live—either 

 

CSR1 or S1 is on 

 

LP101 

 

Red 

 

When the output socket is live—either 

 

CSR 101 or S101 is on 

 

LP2 

 

Orange 

 

When the mains plug is in and 

 

FS 1 has not blown 

 

Table 1. Light indications. 

 

+5V 

 

D1 

 

READ/WWVITE 
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DATA VALID) 
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Fig. 4. ZX81 operation without a port. 
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COMPONENTS 

 

Resistors 

 

R1,R101 

 

R2,R102 

 

R3,R 103 

 

R4,R 104 

 

All carbon 

 

1 Ok aW (2 off) 

 

68'-,W 12 off I 

 

68 1 W (2 off) 

 

120 1W (2 off) 

 

±5% 

 

Capacitor 

 

C 1 1 Op, 1 OV elect. 

 

axial leads 

 

Semiconductors 

 

IC1, MOC3020 opto triac 

 

IC101 isolator (2 off) 

 

CSR 1, TIC226D 8A, 400V 

 

CSR 101 triac (T0220 case) 

 

preferably with isolated 

 

tab (2 off) 

 

TR1, npn silicon transistor 

 

TR101 e.g. BC108C, BC109C 

 

(2 off) 

 

D1,D101 standard (0- 1 in) 

 

green Le.d. (2 off) 

 

Sockets 

 

SKI red wander socket 

 

SK2, blue wander sockets 

 

SK102 (2 off) 

 

SK3 black wander socket 

 

SK5, double switched mains 

 

SK 105 socket with neons 

 

Miscellaneous 

 

LP3 orange mains neon 

 

indicator having 

 

integral series 

 

resistor 

 

FS 1 5A fuse in panel 

 

mounting holder and/or 

 

5A fuse in mains plug 

 

6A mains three-core cable (2 

 

metres or morel; mains plug; 

 

grommet; various coloured hook-
up wire; insulating sleeving; 

 

soldercon terminals for isolators (if 

 

needed); Veropins; P-clip; 

 

Veroboard 36 strips by 50 holes; 

 

means of supporting Veroboard; 

 

metal case: 150 x 115 x 70mm; 

 

Le.d. mounting clips; electrical in-
sulator for triac; nuts, bolts, solder, 

 

etc. 

 

APPLICATIONS 

 

The inputs of this unit can come from 

 

output ports in computers. For example, 

 

if the computer has a 6522 VIA (like the 

 

Atom, BBC and PET) the outputs can be 

 

from PAO and PA 1. The programming 

 

would then be: 

 

POKE (base address of VIA+3),3 

 

POKE (base address of VIA+ 1),X 

 

where X is 0 for off; 1 for output I on; 2 

 

for output 2 on; and 3 for both outputs 

 

on. On Acorn computers POKE should 

 

be replaced with a question mark. Com-
puters without an output port (like the 

 

ZX81) will need extra circuitry such as 

 

shown in Fig. 4, and to output Use 

 

POKE (address), X 
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Fig. 6. Stripboard details of the Dual Mains Switch. 
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Fig. 7. Wiring details of the Dual Mains Switch showing con-
nections to the stripboard. 

 

Photograph showing the internal details of the completed 

 

Dual Mains Switch. 
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TESTING 

 

When the construction is finished, it 

 

must be tested for a short between the 

 

triacs and the case, and other shorts. The 

 

G_J 

 

00 

 

case must be reliably earthed. Before 

 

plugging into the mains, the low voltage 

 

side can be tested for correct operation. 

 

When all is correct, the case should be 

 

assembled and the mains connected via a 

 

r 

 

5A fuse in the live line. As with all mains 

 

operated equipment it is essential to take 

 

great care when testing or operating. 

 

Before removing the cover the mains 

 

should be disconnected. 
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MOST people who have tackled a few 

 

DIY jobs will appreciate this project. 

 

Single speed pistol drills are fine for some 

 

jobs but can be totally unsuitable for 

 

others. Drilling large holes in metal; drill-

ing masonry and cutting large holes 

 

using circular hole saws are just a few ex-

amples of jobs where a slower speed is 

 

needed. Even the drills fitted with two-
speed gearboxes will benefit from the 

 

flexible speed control that this project 

 

provides. 

 

CIRCUIT DESCRIPTION 

 

The circuit diagram is shown in Fig. 1. 

 

When the control/bypass switch S1 is 

 

closed the controller is out of circuit and 

 

the drill works normally. When SI is 

 

opened power is applied only during 

 

positive half cycles of the mains via the 

 

thyristor CSR 1. During negative half 

 

cycles CSR 1 is cut off and power is not 

 

applied to the drill. The power fed to the 

 

drill is controlled by varying the amount 

 

of time that CSR 1 conducts during each 

 

positive half cycle of the mains. This 

 

method of power control is known as 

 

phase control. 

 

To understand phase control it is first 

 

necessary to know how a thyristor 

 

operates. The thyristor has just two 

 

states, on and off. Normally it is off; it is 

 

turned on by applying a small trigger 

 

current between the gate and cathode. 

 

Once it is turned on it remains on, even if 

 

the trigger current is removed, provided 

 

that there is some current flowing be-
tween the anode and cathode. 

 

In an a.c. circuit the mains voltage falls 

 

to zero at the end of each half cycle. The 

 

thyristor therefore will be turned off 

 

automatically after each half cycle. Fig. 2 

 

shows the effect of applying the trigger 

 

pulse at different parts of the half cycle. 

 

An early trigger pulse allows almost the 

 

whole half cycle to pass to the load, 

 

whilst a late trigger pulse allows only a 

 

small fraction of the half cycle through. 

 

In Fig. 1 the trigger pulse is produced 

 

by the diac CSR2 and the capacitor C2. 

 

Whenever the voltage at point X exceeds 

 

the voltage at point Y by 30V the diac 

 

switches from open circuit to short circuit 

 

and triggers CSR1 by discharging C2 

 

into its gate. Resistor R2 is included to 

 

prevent spurious triggering of CSR 1 by 

 

mains borne interference pulses. 

 

The supply of voltage to C2 and the 

 

diac is provided from the phase shift 

 

network RI and CI via potentiometer 

 

VRI and diode D2. Diode DI prevents 

 

Cl from being charged in the reverse 

 

direction during negative half cycles. 

 

When VRI is turned fully clockwise 

 

the full voltage on C I is fed to the trigger 

 

circuit. The necessary 30V is reached 

 

quickly and so the trigger pulse occurs 

 

early in the half cycle giving the fastest 

 

speed. With VRI fully anti-clockwise 

 

only a fraction of the voltage across C I is 

 

fed to the trigger circuit. The 30V trigger 

 

threshold is reached only after C I has 

 

had some time to charge. Therefore the 

 

trigger pulse occurs late in the half cycle 

 

and the drill runs at low speed. Preset 

 

VR2 sets the range of VRI so that at 

 

minimum setting the drill is just turning. 

 

Without it there would be a dead-band on 

 

VRI. 

 

BACK E.M.F. FEEDBACK 

 

So far the circuit explanation has dis-
regarded one very important aspect of the 

 

circuit. The so called "back e.m.f." of the 

 

drill, this is produced when the drill is 

 

turning without any power being applied. 

 

Whatever the speed setting the drill 

 

only receives power for part of the time. 

 

During the whole negative half cycles and 

 

MARK STUART 

 

the first part of the positive half cycle 

 

(before the trigger pulse) the drill con-
tinues to rotate due to its inertia. As drills 

 

use universal motors the field magnetism 

 

is provided by field coils on the drill 

 

stator, usually connected in series with 

 

the armature. Therefore when the motor 

 

is turning without power there cannot be 

 

any field magnetism from these coils. 

 

Fortunately the stator iron core retains a 

 

residual magnetic field from the last time 

 

the field cores were energised. The motor 

 

thus acts as a dynamo generating a 

 

voltage which is proportional to the speed 

 

of rotation. This voltage is of the same 

 

polarity as the last applied pulse, so ap-
pears to oppose it—hence the title "back 

 

e.m.f.". 

 

To see how the back e.m.f. influences 

 

the circuit refer to Fig. I. The trigger pulse 

 

to CSR 1 is produced as a result of point 

 

X being 30V more positive than point Y. 

 

If the motor is stationary there will be no 

 

back e.m.f. and point Y will be at OV. If 

 

the motor is turning point Y will be at a 

 

positive voltage depending on the speed 

 

of the motor. More voltage will be re-
quired to trigger CSR 1 when the motor is 

 

spinning because point X has to rise to 

 

30V PLUS the back e.m.f. For point X to 

 

reach a higher voltage will take longer, 

 

therefore the trigger pulse will be delayed 

 

and less power applied. If the motor is 

 

loaded mechanically the speed drops, the 
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Fig. 1. Circuit diagram of the Drill Speed Controller. 
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Fig. 2. The effects of applying the trigger pulse at different parts of the cycle. 

 

Fig. 3. Full size printed circuit board design. 
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COMPONENTS 

 

Resistors See 

 

R 1 22k52 

 

R2 47052 

 

VR1 22ki2 log pot 
T
 

 

with plastic spindle 

 

VR2 22k52 preset 

 

All resistors aW 5% carbon 

 

Capacitors 

 

C1 330nF polyester 250V 

 

C2 47nF polyester 250V 

 

Semiconductors 

 

D1,2 11\14005 (2 off) 

 

CSR 1 C 1 O6D 3A 400V thyristor 

 

CSR2 BR100diac 

 

Miscellaneous 

 

S1 s.p.s.t. mains rocker switch; 

 

plastic case; pointer knob; cable 

 

clamps (2); screws and pillars; 

 

cable; washers, etc.; printed 

 

circuit board, single-sided, size 

 

40 x 50mm. 

 

Approx. cost 

 

Guidance only 

 

£8.00 

 

back e.m.f. drops, and point X does not 

 

have to rise so far. The trigger pulse 

 

therefore occurs earlier and more power 

 

is applied to the motor. 

 

In this way the drill becomes "load 

 

sensitive" and the torque is increased as 

 

the load increases. The effect is to 

 

produce slow speed running with good 

 

torque characteristics. 

 

CONSTRUCTION 

 

The circuit is built on a small p.c.b. 

 

shown in Fig. 3 with the component 

 

layout shown in Fig. 4. First fit VR 1 and 

 

fit a locking washer to the spindle and 

 

then pass the spindle through the board 

 

from the trackside. The pins of the poten-
tiometer should be carefully bent forward 

 

90 degrees to fit into the holes in the 

 

Fig. 4. Component layout. 
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OUTPUT 

 

TO 

 

DRILL 

 

A& 

 

CABLE CLAMPS 

 

Fig. 5. Wiring diagram. 

 

board. The other components can then be 

 

mounted. Note the polarity of DI, D2 

 

and CSRI. CSR2 can be inserted either 

 

way round. CSRI, CI and C2 must be 

 

bent over after fixing so ensure that 

 

sufficient lead is allowed above the board 

 

for this. 

 

When the board is complete the case 

 

should be drilled to take two cable clamps 

 

and the bypass/control switch. The case, 

 

switch and cable clamps specified have 

 

been selected to ensure safe operation. If 

 

the unit is permanently wired into the drill 

 

lead it will be subject to considerable 

 

physical abuse so do be careful with con-
struction. 

 

Fig. 5 shows the arrangement of the 

 

components in the box. The case specified 

 

is a tight fit but results in a pleasant com-

pact unit. An all-plastic case must be used 

 

for safety. The switch must be mounted 

 

right at the bottom of the case so that the 

 

board can be fitted over it. Wiring to the 

 

board should be made directly rather 

 

than by using wiring pins, to reduce the 

 

chance of accidental short circuits. The 

 

terminals of S l should be insulated with 

 

4mm sleeving after the leads have been 

 

connected. The input and output leads 

 

should be passed loosely through the 

 

cable clamps and then connected to the 

 

N 

 

240V 

 

L 

 

MAINS 

 

INPUT 

 

BYPASS ! CONTROL 

 

SWITCH 

 

board. They can be drawn back through 

 

the clamps and the clamps tightened after 

 

the board has been mounted. Some drills 

 

will only have two core leads. In this case 

 

only the Live and Neutral output ter-
minals will be used. A three core lead 

 

should still be used for the incoming 

 

mains, and the earth connection made to 

 

the board as usual. 

 

When the wiring is complete the board 

 

can be mounted in the case. Insulating 

 

pillars and self-tapping screws must be 

 

used to ensure good insulation. Standard 

 

'',in pillars were found to be slightly too 

 

short and were extended using plain 

 

washers. 

 

The board should be positioned so that 

 

the plastic spindle of VRI will pass 

 

through the case lid whilst leaving the 

 

metal mounting bush inside the case. 

 

The case lid should be drilled very 

 

carefully to be a close fit on the ; in spin-
dle. This will minimise the ingress of dirt 

 

and moisture into the unit. 

 

TESTING 

 

When testing remember, at all times, 

 

that the circuit is working at a.c. mains 

 

voltage and take care. 

 

Connect the mains and a suitable drill 

 

and set S I to the control position. Switch 

 

on the drill and check the effect of VRI. 

 

Assuming everything is OK the speed 

 

should be variable from zero to half 

 

speed. The adjustment of VR2 is carried 

 

out with VRI set to minimum. Use an in-
sulated screwdriver or trimming tool and 

 

turn VR2 until the drill is just turning. 

 

This setting gives the optimum range of 

 

control. The operation of the back e.m.f. 

 

feedback will become apparent when at-

tempting to stall the drill at low speeds. 

 

Finally check that the bypass switch sets 

 

the drill to full speed/normal operation. 0 

 

Internal views of the Drill Speed Controller. 
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Multicore makes soldering easy, fast and reliable 

 

Ersin Multicore 

 

Contains 5 cores of non corrosive flux 

 

Uses For all electrical lomts 

 

Handy Pack. Size 19A tsl) 40 tm lead 

 

1 22mm dia £1.S0 Tool Box Reel. Size 3 

 

60,40 tin/ lead 1.6mm dia £4.37 

 

Multicore All Purpose Handyman 

 

Solder Pak 

 

Contains three types of solder for 

 

elecmcal. metal and aluminium repairs. 

 

all in handy easy to use dispensers 

 

Handy Pak Size 8 £2.99 

 

Ersin Muhkore 

 

Contains 5 cores of non--rosive flux 

 

Uses Small transistor, components and 

 

Ime woe Handy Pack Size PCI15 

 

60 40bn lead 07mm dia £1.61 

 

Tool Box Reel. Size 10 60.40 

 

tin lead 0 7mm dia £4.37 

 

SO

X 

 

Bib Wire Strippers and Cutters 

 

With precision ground and hardened 

 

steel )a%s Ad)ustable to most save sues 

 

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 

 

Redu(es copper errosion Handy Pack 

 

Size 5 1 2mm dia £1.38 Tool Box Reel 

 

Size 12 1 2mm dia £4.37 

 

Multicore Solder Wick 

 

Absorbs solder instantly from 

 

tags and printed circuits with 

 

the use of a 40 to 50 watt soldering 

 

von Qutck and easy to use. 

 

desolders in seconds. 

 

Handy Pack Size ABIO £1.43 

 

Multicore Solder Cream 

 

Mixture of pi-dered 6(I 40 

 

ton lead metal alloy and rosin flux) 

 

Uses Micro electronics and pnnled rncwt. 

 

Handy Tube Size BCR 10 £1.73 

 

Bib Audio Video Products Limited. 

 

(Solder Dlvlslmt). 

 

Kelsey House. Wood Land End 

 

Hemel Hempstead. Hertfordshire. HP2 4RQ 

 

Telephone (1942)61291 Telex 1423h3 

 

If you have difficulty m obtaining any nl these products send direct adding Stlp for postage and packing For free colour brochure and H,nh on uddering IssAler send S A F. 

 

All pries anted nn• P-ixn-k•d Retml nod nxkdi• VAr 

 

BSR P256 TURNTABLE 

 

P256 turntable chassis • S shaped tone arm 

 

e Belt driven a Aluminium platter • Precision 

 

calibrated counter balance Or Anti skate (bras) 

 

device) a Damped cueing lever a 240 volt AC 

 

oper-lion (Hz) • Cutout template supplied • 

 

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

 

for it and studio use where all the advan-
tages of a manual arm are required 

 

Price £33.60 each. f2.50 P&P 

 

POWER AMPLIFIER MODULE 

 

READY BUILT 

 

OMP100 Mk It 

 

Vu "'0" 

New model. 

 

Improved specification 

 

MOS-FET 

 

HIGH SPEC. 

 

MODULES 

 

I 

 

a 

 

T 

 

PIEZO ELECTRIC TWEETERS - MOTOROLA 

 

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

 

tweeter produces an improved transient response with a lower distortion 

 

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

 

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

 

put in series) FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH 

 

TWEETER. 

 

NEW 0 MP100 Mk.11 POWER AMPLIFIER 

 

MODULE Power Amplifier Module complete 

 

with integral heat sink, toroidal transformer 

 

power supply and glass fibre p c b assembly 

 

Incop-Ies drive circuit to power a compel 

 

,ble LED Vu meter New improved specifi-
cation makes this amplifier ideal for P.A.. 

 

Instrumental and H, 
F,applications 

 

SPECIFICATION 

 

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

 

Loads. -Open and short circuit proof 4. 16 

 

ohms 

 

Frequency Response 15Hz-30KHz 3dB 

 

T. H. D.:- 0.01%, 

 

S.N.R. (Unweighted): - 118418 • 3 5dB 

 

Sensitivity for Max Output:- 500mv at 

 

10K. 

 

Sue.- 360 - 115 • 72mm Price - f31.99 

 

12 50 P&P Vu Meter Price -- E8.50 • 50p 

 

P&P  

 

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

 

100 Watt 300mm 123mm 60mm Price: f39. 99 12 50 P&P 

 

200 Watt 300mm 150mm 100mm Price: f62 99 0 50 P&P 

 

300 Watt 330mm - 147mm 102mm Price: f79 99 f4 50 P&P 

 

HOBBY KITS. Proven designs including glass 

 

fibre printed circuit board and high quality 

 

components complete with instruct tons. 

 

FM MICROTRANSMfTTER (BUG) 90/105MHz with very sensitive 

 

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

 

Price: EB.62 - 75p P&P. 

 

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

 

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

 

(12 volt) Price: £13.74 � 75p P&P, 

 

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/ 

 

RECEIVER 27 MHz. Range up to 500 metres. Double coded modulation. 

 

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

 

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

 

£17.82. Transm mer 80 - 50 15mm (9/12 voh). Price: E11.27 

 

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

 

A& 

 

,all FM 

 

Tr n miller 

 

* SAE for current lists. * Official orders welcome 

 

D. K. ELECTRONICS 

 

77a 

 

LARGE S. E. 

 

For details of 

 

disco mixers, 

 

speakers, kits, 

 

amp - modules, 

 

buglar alarms. 

 

turntables. etc 

 

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

 

mesh, ideal for bookshelf and medium sized Hi-fi 

 

speakers. Price f4.29 each + 40p P&P. 

 

TYPE 'B' (KSN1005A) 3j" super horn. For general 

 

purpose speakers, disco and P.A. systems etc. Price 

 

£4.99 each + 40p P&P. 

 

TYPE 'C' (KSN6016A) 2" x 5" wide dispersion horn. 

 

For quality Hi-fi systems and quality discos etc. Price 

 

E5.99 each � 40p P&P. 

 

TYPE 'D' (KSN1025A) 2" x 6" wide dispersion horn. 

 

Upper frequency response retained extending down 

 

to mid range (2KHz). Suitable for high quality Hi-fi 

 

systems and quality discos. Price f7.99 each , 40p 

 

TYPE 'E' (KSN1038A) 31" horn tweeter with attractive 

 

silver finish trim. Suitable for Hi-fi monitor systems 

 

etc. Price E4.99 each + 40p P&P, 

 

LOUDSPEAKERS POWER RANGE 

 

THREE QUALITY POWER LOUD-
SPEAKERS 05". 12" and B" See Photo) 

 

Ideal for both Hi.Fi and Disco applications. 

 

All units have attractive cast aluminium 

 

Iground finish) fixing escutcheons Speeifi-
cations and Prices. 

 

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

 

50 oz magnet 2" aluminium voice coil Res 

 

Freq 20 Hz Freq Resp to 2 5KHz Sens 

 

SIMS Prize: (34.00 each • C300 P&P 

 

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

 

50 or magnet 2" alumtmum voice cod Res 

 

Freq 25Hz Frain Reso to 4 KHz Sens 95dB 

 

Pries £26.00 each + E3.00 P&P. 

 

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

 

or magnet 1'}" aluminium voice coil Res 

 

Freq 40Hz Freq Resp to  KHz Sens 92dB 

 

Black Cone Price: f9.50sech. Alsoavadable 

 

with black protective grille Price: (10.50 

 

each. P&P L1 50 

 

12" 85 warts R.M.S. MCKENZIE C1285GP (LEAD GUITAR. KEYBOARD. DISCO) 2 

 

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

 

6 5kHz . Sens 98dB Price £24.99 • f3 carnage 

 

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

 

8 ohm imp , Res Freq 45HZ Freq Resp to 14KHz Price (24.99 • 13 carriage 

 

15" 150 watt R.M.S. MCKENZIE C15 (BASS GUITAR. P.A.) 3"aluminium voice cod Die cast 

 

chassis 8 ohm imp Res Freq 40Hz Freq Resp to 4KHz Price f49 - L4 carnage Cabmetti 

 

fixings in stock S A E 

 

r All prices include VA tfr ales ounter. • 

 

UNIT 5, COMET WAY. SOUTHEND ON-SEA 

 

ESSEX SS2 6TR TEL 0702527572 

 

d 

 

VISA 

 



PRESSURE 

 

LOW 

 

Lintz-up the com(xDrlentS be1OW 

 

W forma well tzownarault 

 

3 of t %e comporrer\t5 are 

 

not reQuirIGEU. 

 

Tuned base c5cil aWr 

 

614 

 

ELEC1TiRroM FLOW 

 

THErMR AS 

 

CYRRENT F98W. 

 

and'n honour 1'� 

 

of discorer"Ing 

 

that elactric curre 

 

Flows from posibive- to 

 

re9otive we present you 

 

wit ... rang-on... 

 

ELI 

 

m a ppe isabit 

 

lioe curr�irl ele-
ctrical circtit.  

 

When aarmt, flows n ari j e&triml circuit, 

 

a lossdfe0tricalW5wreoo ursduetodV 

 

resst 

 

,-,e,=,,\ecadwtar. 
Ardwa ter also 

 

a Vtemafwater Apes 

 

1iwirgtofriction reslefanceardoUeral.rd 

 

1
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RADIO 

 

WORLD 

 

Amateurs In Space 

 

NASA is expected to encourage further 

 

use of amateur radio equipment during 

 

flights of the Space Shuttle in 1985 and 

 

1986. The first experiment conducted by 

 

Dr. Owen Garriott, W5LFL, during the 

 

STS-9 flight of Columbia in December, 

 

1983, is generally conceded to have been 

 

technically only a qualified success but 

 

provided NASA and amateur radio with a 

 

great deal of publicity. 

 

Because of the high noise level in the 

 

shuttle Dr. Garriott made very few two-way 

 

contacts with amateurs but tape recorded 

 

almost 300 people calling him. The most 

 

successful mode was frequency-modula-
tion as it is much less affected by the Dop-
pler shift caused by the rapid travel of 

 

Columbia than the single-sideband mode. 

 

Unfortunately the technical difficulties 

 

were exacerbated by problems caused in 

 

some cases by poor operating discipline or 

 

lack of knowledge of the agreed procedures 

 

on the part of amateurs seeking contact 

 

with W5LFL, and in a few cases by 

 

deliberate interference. Only about five 

 

British callsigns were recorded in the shut-
tle and there were no two-way contacts 

 

with the UK. 

 

Future activity on the amateur bands 

 

during shuttle flights seems assured as 

 

there are now two more NASA astronauts 

 

holding amateur licences: Anthony 

 

England, WoORE, due in space in April, 

 

1985, and Ron Parise, WA4SIR, a NASA 

 

scientist due to make his first flight in 

 

1986. 

 

Technically there are few reasons why it 

 

should not be possible to make satisfactory 

 

radio contact even on very low power with 

 

a spacecraft in low orbit: but it seems es-
sential that lessons are learned from the 

 

near-shambles of last December when peo-
ple were calling W5LFL on the down chan-
nel. Since these events attract much media 

 

attention, every effort should be made to 

 

ensure that the resulting publicity reflects 

 

favourably on the hobby. 

 

Digits In Receivers 

 

High-performance h.f. communications 

 

receivers used by radio amateurs first 

 

emerged almost exactly 50 years ago with 

 

such designs as the National HRO, Ham-
marlund Super Pro and a string of models 

 

from the Hallicrafters firm set up by Bill 

 

Halligan, W9WZE. It says much for the ex-
cellence of such designs that, for example, 

 

the HRO-Senior of 1936 is still sought after 

 

not only by a few collectors but as an 

 

operational receiver that, at least for Morse 

 

operation on some bands, is still capable of 

 

forming a very good station receiver. 

 

Although the circuitry was far less com-

plex than that of modern communications 

 

receivers, the mechanical excellence of the 
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HRO with its ingenious PW ('micrometer") 

 

tuning mechanism and dial, and plug-in coil 

 

assemblies was of a standard that today 

 

would be extremely costly. In 1938 an HRO 

 

Senior with four coil assemblies cost about 

 

£50, roughly the equivalent of £1000 in 

 

today's monopoly money. 

 

Current communications receivers have 

 

greater stability, can be set very accurately 

 

to a given frequency, have superior band-
pass crystal filters and, in some cases, can 

 

cope well with both very strong and very 

 

weak signals, but seldom seem to attract 

 

the same "loyalty" from the users, as the 

 

vintage models. 

 

A new era for communications receivers 

 

may be opening up with the news that the 

 

American firm Rockwell-Collins is about to 

 

go into production with a professional 

 

model, HF2050, claimed as the first set, 

 

other than experimental prototypes, to use 

 

digital processing throughout the i.f. stages. 

 

Over 1000 of these sets are due to be 

 

delivered over the next 15 months to the 

 

Canadian Department of National Defence. 

 

While one needs to be extremely careful 

 

not to fall into the trap that digital techni-
ques are necessarily superior to "old-
fashioned analogue electronics and one 

 

notes that the front-end of the HF2050 

 

stays analogue, there does seem some very 

 

important plus-points in the new approach 

 

which involves the use of four or five "off-
the-shelf'' signal-processing micro-
processors to perform such i.f. functions as 

 

frequency conversion and selective filtering. 

 

Digital filtering, under software control, 

 

should prove more flexible and cheaper 

 

than the use, as at present, of a number of 

 

costly crystal bandpass filters each 

 

providing a fixed degree of selectivity. 

 

In the HF2050, the 3MHz i.f. signal is 

 

iiIiiiiilIIIIIIIIAmateur Radio On TVA 

 

Amateur radio, itself, has changed greatly 

 

over the vears. At one time many enthusiasts 

 

spent much of their time with a soldering iron 

 

building their equipment. 

 

Today the vast majority of stations use 

 

factory built equipment with far more 

 

emphasis on operating than experimenting, 

 

though at least on h.f there is still a lot of in-
terest in trying out new types of aerials—at 

 

least by those unable to erect the massive 

 

beam arrays that undoubtedly make it easier 

 

to work over long distances. 

 

From time-to-time amateur radio activities 

 

have been featured in films, plays and books 

 

intended for the general public. I remember a 

 

French film "Race for Life" some 25 years 

 

ago; then there was the classic TV comedy 

 

(later issued as a long-playing disc) sketch 

 

"The Radio Ham" with Tony Hancock—still 

 

as funny today as when it was made. 

 

sampled and digitised at a rate of 12 million 

 

samples a second. After digital processing a 

 

d/a converter at 16,000 samples per 

 

second provides the audio output. 

 

The real attraction of digital signal 

 

processing would seem to be the smaller 

 

number of separate components, most of 

 

an "off-the-shelf" type, and making it easier 

 

to use automatic insertion of components 

 

during manufacture. It is also claimed that 

 

receivers can be significantly smaller 

 

though there are already many amateur 

 

operators who find the rather crowded con-
trols of current h.f. receivers less easy to 

 

use than those of the old, built-like-a-

battleship, models of yesteryear. 

 

There is little doubt that digital signal 

 

processing will find increasing application 

 

in receivers of the future, possibly 

 

including—as integrated circuit devices 

 

come to operate at higher speeds—direct 

 

digitalisation of the incoming signals before 

 

initial frequency conversion. 

 

More Amateurs 

 

The number of British amateur licences 

 

continues to grow at a remarkable pace. 

 

Less than a year after the introduction of 

 

the G 1 prefix for Class B licences, callsigns 

 

in the G 1 G-- sequence are exhausted, 

 

representing the issue of over 4000 new 

 

licences. Class A licences may exhaust the 

 

G4 sequence this year, so that it will not be 

 

long before the new prefix GO makes an 

 

appearance on the h.f. bands. 

 

The very large number of amateurs who 

 

confine their activities to 144MHz, 

 

however, is certainly creating problems in 

 

some parts of the UK. One result is that 

 

more stations appear to be ignoring the 

 

voluntary band-planning. Another is a 

 

degree of unease concerning the valuable, 

 

if at times controversial, activities of 

 

Raynet, the radio amateur's emergency 

 

network which has been given specific new 

 

powers in the present UK licence, including 

 

the right to participate in more exercises. 

 

Not all amateurs approve of the par-
ticipation of Raynet in civil defence exer-
cises, some on the grounds that these in-
volve the use of amateur frequencies for 

 

purposes other than those originally inten-
ded. Raynet was originally set up following 

 

the tidal flooding disaster in East Anglia and 

 

operates in conjunction with the British Red 

 

Cross Society, the St. John Ambulance 

 

Brigade, County Emergency Planning Of-
ficers and the police forces. 

 

A more serious attempt to dramatise 

 

amateur radio will be seen this autumn on 

 

Channel 4 when a play "CQ" by Paula Milne 

 

is screened. The play tells the story of "Nor 

 

man" an insurance loss adjuster and amateur 

 

radio enthusiast who becomes the "voice" of a 

 

round-the-world lone yachtsman and so wins, 

 

if only temporarily, celebrity status on radio 

 

and TV. Unfortunately things go wrong when 

 

contact with the yacht is broken ... but it is 

 

unfair to give away more of the plot. 

 

A virtually complete amateur station was 

 

set up in the Limehouse Studios for the 

 

shooting of the play—but you have to look 

 

pretty closely to spot that the outside shots of 

 

the aerial rising above a suburban street really 

 

show only a model built by designer Richard 

 

Henry. Authenticity of the radio contacts, etc., 

 

stems from the technical adviser, Peter 

 

Marcham, G3YXZ. 
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HOME LIGHTING KITS 

 

These kits are 

 

designed to 

 

replace a stan-
dard wall switch 

 

to control up to 

 

300. of lighting 

 

TDR300K Remote Controlled 

 

Light Dimmer E14. 95 

 

MK6 Transmitter for 

 

above [4.50 

 

TD300K Touch Demmer 17.75 

 

T5300K Touch Switch 17.75 

 

TDEIK 2-way extension 

 

for above kits (2.50 

 

LD300K Rotary controlled 

 

Light Dimmer E3.95 

 

XK113 MW RADIO KIT 

 

Based on ZN414 IC, kit includes PCB. 

 

wound aerial and crystal earpiece and all 

 

components to make a sensitive mmia 

 

tune radm. Size 5.5.2 7 2cros Re 

 

quires 9V battery IDEAL FOR BE 

 

GINNERS. 15.50 

 

DISCO LIGHTING KITS 

 

DL1000K - This value for money 4 way 

 

chaser features bidirectional sequence 

 

and dimming. lkWperchannel [15.95 

 

DLZ1000K A lower cost um directional 

 

version of the above Zero switching to 

 

reduce mterference E8.95 

 

Optional opto input allowing audio 'beat' 

 

light response IDLA111 600 

 

DL3000K 3-channel sound to light kit 

 

features zero voltage switching, auto 

 

ma 'c level control and built in micro 

 

phone. 1kW Der channel 112.95 

 

PANTEC KITS 

 

PN2 FM Micro Transmitter [6 95 

 

PN3 Stabilised Power Supply C12 60 

 

PN5 2 . 10. Stereo Amplifier E13.00 

 

PN6 2 . 40w Stereo Ampbl�er E23 00 

 

PN7 Pushbutton Stereo Preamp 111 80 

 

PN8 Tone 6 Volume Control [12 80 

 

Phi11 3w FM Transmitter 110 90 

 

PN13 Single Channel FM 

 

Transmitter E8 95 

 

PN14 Receiver for above C14 50 

 

REMOTE CONTROL 

 

KITS 

 

These uncoded kits are intended for low 

 

cost single channel applications 

 

MK6 lnfrisRed Transmitter Kit - for use 

 

with MK7 and MK17 receivers Box sup 

 

plied Requires a 9V PP3 battery Range 

 

apProx zOh [a.50 

 

MK7 Receiver Kit. Mains powered with 

 

tnac output to switch up to 50OW at 

 

240V ac. Latched or momentary output 

 

avallable Box not supplied E10. 50 

 

MK 16 Maim-powered Transmitter 

 

conunuous operation such as burglar 

 

alarms. etc Range app, ox Eft May also 

 

be powered from 9V do E3.50 

 

MK17 12V DC Fiseeiver operates from 

 

6 13V do Relay output with 3 Amp DPDT 

 

contacts Latched, momentary or 'break 

 

beam' out put . 110.50 

 

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 lexcept 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). 10am-4pm 

 

Sat). ALL PRICES EXCLUDE VAT 

 

SECUR17Y PRODUCTS 

 

Protect your home 

 

and property and 

 

save by building 

 

your own burglar 

 

alarm system 

 

Steil Mat 23 • 7m 1950 120) 

 

Floor Mat 29 16 in 1950 1251 

 

Tamper proof connecting block 

 

1950 1 101 

 

DoorlWindow Contacts. Flush 

 

mounting. 4 wife. Magnet /switch 

 

Per Pan 1950 1401 

 

Window Tape 0 5" wide 50m 

 

1950 1451 

 

Window Tape Terminations 

 

Per part 1950 1501 

 

Kov-operated Switch. 1 5A 250V 

 

[0 95 

 

12 50 

 

10.36 

 

ELECTRONIC LOCK KIT 

 

With hundreds of uses indoors, garages, 

 

car ant, theft devices, electronic egtup 

 

merit, etc Only the correct easily 

 

changed four -digit code will open it' Re 

 

quires a 5. 15V DC supply Output 

 

750mA Fits into standard electrical wall 

 

box 

 

Complete kit (except front panel) 

 

XK101 E11.50 

 

Electric Lock Machanism for use with 

 

existing door jocks and the above kit 

 

(Requires relay ) 12V AC DC, ml 

 

1701 150) 114 95 

 

24-HOUR CLOCK/ 

 

APPLIANCE TIMER KIT 

 

Switches any alp 

 

phance up to 

 

1 kW on and off at 

 

preset times once 

 

per day Kit con 

 

tams all coin 

 

ponents and full 

 

instructions Red LED display. Tnac 

 

output. Ideal for recording radio pro 

 

grammes 

 

CT 1000K Basic Kit 114.90 

 

CT 1000KB with while box 

 

(56 • 131 . 71mml [17.40 

 

CT1000Ready Built [22.50 

 

OTHER KITS 

 

CT1000K lock Timer 1 

 

CT1000KB•C1ock Time, . Bo. C1740 

 

XK101 Electronic Lock 111 50 

 

XK 102 • 3-Note Door Chime 15 50 

 

XK 113 MW Radio C5 50 

 

XK126 DVM Thermometer 115 50 

 

DL1000K 4 Channel Light 

 

Chaser with Dimmer 11595 

 

DLZ1000K 4 Channel Chaser 1895 

 

DL3000K 3 Channel Sound 

 

to Light C12 95 

 

TD300K • 30OW Touchdimmer 17 75 

 

TS30OK . 30OW Touchswrtch 17 75 

 

LD30OK . 30OW Lightdimmer 13115 

 

TDR30OK • IR Remote Controlled 

 

Lightdimmer C14 95 

 

MK6• IR Transmitter for 

 

TDR300K C4 50 

 

TDEIK. Touchdimmer 

 

extension E2 50 

 

TSA30OK . Time Delay Touch 

 

Switch 130OW1 CS 00 

 

MK 1 Thermostat C4 60 

 

MK2 Solid State Relay C2 60 

 

MK4 Proportional Tempera 

 

lure Controller 16 50 

 

MKS Mains Timer(I KW) E450 

 

includes box • includes front panel 

 

All kits include PCBs. components and 

 

assembly instructions 

 

For further details send S A E 

 

[1.70 

 

E2.60 

 

PST Heavy chrome metal 

 

1350 120) [4.50 

 

.., Passive Infra Ra l Detector 

 

Detects intruder's body heat Range 

 

10 metres. 12V DC, mo 6 n,c contact 

 

Size 4 . 2 . 2 ins 1950 1351 145.00 

 

Alarm Control Unit. 4 input circuits, 2 

 

instant and 2 delayed Adjustable entry, 

 

exit and alarm times Built and tested Full 

 

instructions supplied Size. 180. 130v 

 

30mm Supply 12V DC. 

 

1030 (950 1601 E26.00 

 

Smoke Detector. Easily installed No ad-
justment 1 year operation from PP3 alike 

 

line battery Consumption 25uA Size 

 

1 75mm dia • 45mm White plastic case. 

 

1950 165) E9. S0 

 

8W Morn Speaker. 5 5 ins 8 ohm Ideal 

 

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

 

plug 14031481 18.15 

 

DVM/ULTRA SENSITIVE 

 

THERMOMETER KIT 

 

Based on the ICL7126 and a 3', digit 

 

liquid crystal display, this kit will form the 

 

basis of a digital muhimeter lonly a few 

 

additional resistors and switches are to 

 

gutted details supplied), or a sensitive 

 

digital thermometer 1 50"C to 

 

. 150"C) teadmg to 0 1"C The kil has a 

 

sensitivity of 200mV for a full scale read 

 

Ing, automatic polarity and overload 

 

indication Typical battery life of 2 years 

 

(PP3) [15.50 

 

COMPONENT PACKS 

 

PACK 1 650 Reslstrrs 4 7R 1 OM 

 

10 per value [4 00 

 

PACK 2 40 • 16V Electiolytics 

 

101000mF 5per 

 

value C3 25 

 

PACK 3 60 • Polyester Capa 

 

carps 001 1iiF 250V 

 

5values 15 55 

 

PACK 4 45Presets IOOR IM C2 90 

 

PACK 5 30 • Low Profile IC 

 

Sockets 8. 14816 pin 

 

PACK 6 25 Red LEDs 15mm1 11 50 

 

�- --( l}---

TEACH IN 84 

 

Irl 

 

12 40 

 

Complete kit of top quality components 

 

as speatied by EE including TWO EBBO 

 

starter packs E15. 80 

 

Reprints of projects per Part 350 

 

sae 

 

BT STYLE PHONE 

 

CONNECTORS 

 

Line Jack Units 

 

Master Unit Ifrtsl 

 

line und) has bell 

 

c apiciOr ann 

 

urge arrester 

 

Flush or surface mounting Screw con 

 

nectors 

 

Master (flush1 

 

(960 110 C3 00 

 

Master isurfacel 1960 112 C3 00 

 

Master (mini surface) 1960 113 C3 00 

 

Secondary Illushl 1960 114 [2 65 

 

Secondary(surfacel 1960 116 [2 65 

 

Secondary(m- surf) 1960117 13.00 

 

Dual outlet adaptor 1960 118)-[4 20 

 

4-way line cord with plug to spade ter 

 

unals 1960 1201 C2 00 

 

4 way line cord 1960 1301 [0.20 per m 

 

Low cost - 20k 

 

opv. 19 ranges, 

 

battery checker 

 

and buzzer 

 

AC Volts 

 

0 50 250 1 k 

 

DC Volts O 2 5 

 

10 50.250 1 k V 

 

DC Current 

 

05m-1Om500m 

 

IOA 

 

Ohms- IOK IOOK-1M. Size 135.89. 

 

40mm. 1405 1041 111.75 

 

Nigh Quality 20k opv 23 ranges Mirrored 

 

scale. polarity reverse switch, transistor 

 

tester, 12A DC current and battery 

 

check Includes test leads. batteries and 

 

manual 

 

AC Voliss. 0 6-30 120 300 1200 

 

DC Volts 0.0 3 1 5 3 12 30 120 300 

 

1200 

 

DC Current. 0 60y 3m 30m 300m 12A 

 

Resistance .0 1k lOk 100k 1M 

 

Size: 155 >' 102. 56mm 1405 1061 

 

116.95 

 

ANTEX IRONS 

 

C240 15 Watt (650 1001 15.60 

 

CS230 17 Watt 1650 1031 15.80 

 

XS 240 25 Watts 1650 1041 C5.90 

 

ST4 Stand 16501101 11 90 

 

Chrome plated Bits 99 

 

HELPING HANDS 

 

Magnifier and 

 

crocodile clips on 

 

ball and socket 

 

joints mounted 

 

on a heavy base 

 

Ideal for holding 

 

and inapectrng 

 

PCBs during Sol 

 

dieting, fault find-
ing, etc 

 

(650035) [3.95 

 

3 NOTE DOOR CHIME 

 

Based 

 

COMPUTER SHOWROOM 

 

TOP HARDWARE, LATEST 

 

SOFTWARE, PERIPHERALS, 

 

ACCESSORIES AND MUCH, 

 

MUCH MORE 

 

Export Enquires welcome 

 

MUL TIME TERS 

 

t 

 

on SAS0600 1C the k.1 

 

components. loudspeaker. Hob 

 

drilled box 195 • 71 • 35m-1 and 1 

 

structions Requires a 9V batten 

 

pushswetch IDEAL PROJECT FOR HF 

 

GINNERS. Order as XK102 [5.50 

 

IR GARAGE DOOR 

 

CONTROLLER KIT 

 

For controlling motonsed garage I. 

 

and switching 

 

garage and drive 

 

lights on off up to 

 

a range of 40 it 

 

Lots of apple 

 

rations like 

 

ontrollmg lights 

 

and TVs. ' 

 

etc, in the home Ideal for aged or des 

 

abled persons. this coded kit comprises u1 

 

mama powered infra red receiver with a 

 

normally open relay outpu t plus Iwci 

 

latched transistor outputs. battery 

 

powered transmitter and opto esrlateo 

 

soled state mains switch 

 

i c ire � 

 

t v 

 

-yr>1 
r 

 

XK103 

 

XK106 Extra transmitters 

 

BOOKS 

 

C25 00 

 

1:10 00 

 

We stock BABANI. T I and ELEKTOH 

 

Books 

 

i 
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11-13 Boston Road 

 

London W7 3SJ 

 

ORDERS ENQUIRIES 

 

01-5678910 01-5799794 
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Ttits article is the first of a series ex-

plaining the principles of digital elec-
tronics. Throughout the series 1 shall try 

 

to explain the reasons that have made 

 

digital electronics so popular. I shall give 

 

descriptions of components, logic families 

 

and their components; techniques and 

 

tips used in design of systems and cir-

cuitry; number systems used in digital 

 

systems and towards the end of the series, 

 

details of system design using 

 

microprocessors. The aim of the series is 

 

to give those people with an analogue 

 

electronics background an insight into the 

 

uses of what has now become a circuit 

 

`building brick' with applications in just 

 

about every conceivable field of industry 

 

and commerce. 

 

ANALOGUE AND DIGITAL 

 

ELECTRONICS—A BRIEF 

 

COMPARISON 

 

First of all, let us look at the basic out-

put states of a transistor. Without con-

sidering the reasons why, we can say that 

 

the transistor can be either completely 

 

switched off or completely saturated, or it 

 

can be in any state between these two 

 

extremes. It is said to be an analogue 

 

device, with all states being completely 

 

variable. 

 

Now consider an electro-mechanical 

 

device, a relay. Under normal situations, 

 

this device can assume only two states, 

 

either energised (on) or de-energised (off). 

 

Now this cannot be an analogue compo-
nent, because we do not have a com-

pletely variable set of states. Hence the 

 

relay can be considered to be a digital 

 

K 

 

Is 

 

device, since this analogy assumes that 

 

only two states can exist, on or off. 

 

Similarly, a switch can also be on or 

 

off. Digital electronics is, quite simply, a 

 

collection of switching circuits combined 

 

in such a way as to allow certain outputs 

 

with certain inputs. 

 

ADVANTAGES OF USING 

 

DIGITAL ELECTRONICS 

 

Digital electronics has numerous ad-

vantages over analogue circuits, some of 

 

which are listed below: 

 

a) Increased accuracy. 

 

b) Easier data communication: 

 

that is, we are looking for the ex-
istence (or not) of signals rather 

 

than the amplitude of those signals. 

 

c) Sequencing of operations: 

 

circuits can be made to switch in a 

 

required sequence. 

 

d) Easier manipulation of data: 

 

easy to perform mathematical func-
tions, such as, add, subtract or 

 

multiply data. 

 

e) Low cost components. 

 

f) High availability of components. 

 

g)'Standard' components produced, 

 

regardless of manufacturer. 

 

h) Complex circuits produced from 

 

basic 'building bricks'. 

 

DISADVANTAGES 

 

Although the advantages of using 

 

digital electronics are numerous, there are 

 

certain disadvantages, although these are 

 

few. 

 

One such disadvantage is that special 

 

transducers may be required to convert 

 

from analogue-to-digital signals. These 

 

transducers may be expensive. Similarly, 

 

special interfaces may be required bet-
ween inputs, outputs and digital systems. 

 

Another disadvantage could be the re-

quirement of extra special skills by 

 

designers of the more complex electronic 

 

circuits. (e.g. a knowledge of software). 

 

Also, if the designer has need to consider 

 

fail-safe requirements, there could be 

 

problems since such operations could be 

 

suspect. 

 

TYPES OF COMPONENTS AND 

 

SYSTEM 

 

Digital systems can be put into three 

 

main classifications: 

 

1) Special Purpose Constructions: 

 

These circuits are designed around 

 

the requirements for the system and 

 

the relationships between the out-

puts and the known inputs. This is 

 

the procedure regardless of the size 

 

of the system or the type of the 

 

system. Use is made of discrete 

 

components, logic gates, program-
mable logic arrays (PLA's) or, say, 

 

microprocessors. 

 

2) Digital Computer Systems: 

 

Much use is made of micro-

processors with systems designed 

 

for a dedicated function. 

 

3) Large Computing Systems: 

 

The microprocessor becomes an ex-
cellent tool for providing large com-

puting facilities at very low cost. 

 

DESIGN OF SYSTEMS 

 

Digital electronics is such that, 

 

however large or complex the system 

 

becomes, to the experienced designer 

 

each system is designed from basic re-

quirements, in simple stages. The design 

 

becomes the process of connecting 

 

together switching circuits, in the form of 

 

standard integrated circuit 'modules', in a 

 

logical way in order to meet the system 

 

criteria. 

 

The problem of constructing the 

 

system falls into two stages. The first is to 

 

look at the relationships between the in-

puts and the outputs and draw up 'truth 

 

tables' if necessary. (More of this in a 

 

later Part of the series.) The second stage 

 

is to decide how best to solve the problem 

 

with regards to the design of the 

 

hardware (or hardware and software) in-
volved. 

 

When the hardware design is being 

 

considered, it is necessary to formulate 

 

the exact requirements and then bear in 

 

mind that the main design constraints will 

 

be cost (which should be kept to a 

 

minimum), reliability, ease of main-
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tenance and/or ease of manufacture. It 

 

should also be considered whether a 

 

microprocessor (microcomputer) system 

 

should be used in order to keep design 

 

and design costs to a minimum. It is im-
portant that certain other factors, such as 

 

the number of on-board chips, are also 

 

taken into consideration. 

 

LOGIC FAMILIES 

 

Basically, there are two main types of 

 

digital families in use today, TTL and 

 

CMOS, together with a third sub-set 

 

called Wired Logic. 

 

TTL 

 

This is Transistor Transistor Logic 

 

and involves the combination of bipolar 

 

transistors (in integrated circuit networks) 

 

in such a way as to provide switching cir-
cuits by either saturating the transistors 

 

or by turning them off completely. 

 

Basically, TTL circuits require +5V in-
puts (logic 'high', `1', or 'true') or zero 

 

volt inputs (logic 'low', '0', or 'false') to 

 

give similar levels of outputs. The supply 

 

voltages are +5V (±0.25V) with respect 

 

to ground. 

 

There are different sub-types of TTL: 

 

a) Standard, e.g., 7400, typically 

 

IOmW/gate power. 

 

b) Low Power. 'L' type, e.g., 741-00, 

 

typically 33ns propagation delay 

 

and 1 m W/gate power. 

 

c) Schottky, 'S' type, e.g., 74500, 

 

typicallyy 3ns propagation delay and 

 

22=9ate power. 

 

d) Low Power Schottky, 'LS' type, 

 

e.g., 74LS00, typically 9.5ns 

 

propagation delay and 2mW/gate 

 

power. 

 

CMOS 

 

This is ComplementarY Metal Oxide 

 

Semiconductor technology, and refers to 

 

the construction of switching integrated 

 

circuits incorporating transistors with 

 

unipolar field effect configuration. CMOS 

 

requires a supply of +3V to +18V with 

 

respect to ground. It is much slower than 

 

TTL, typically 10µs propagation delay at 

 

+5V and lµs propagation delay at +15V, 

 

but uses much less power than TTL, 

 

typically only microwatts. CMOS carries 

 

greater noise immunity than does TTL, 

 

but is subject to damage by static elec-
tricity. 

 

Generally all types of gates available in 

 

TTL are also available in CMOS. 

 

Therefore when designing digital systems, 

 

the designer must consider: 

 

a) Power consumption, if this is going 

 

to be a problem, CMOS may have 

 

to be used. 

 

b) Speeds of operation, if fast devices 

 

are required, this rules out CMOS 

 

in favour of TTL. 

 

c) If power supplies have to be of low 

 

voltage, either TTL or CMOS may 

 

be used, but CMOS will have 

 

greater immunity to Fluctuations of 

 

voltage levels and to any noise pre-
sent. 

 

d) If static electricity is likely to be pre-
sent, TTL may have to be used or 

 

sheathing of circuits carried out. 

 

Hence, each system must be considered 

 

independently and TTL and CMOS must 

 

be compared on their merits. 

 

WIRED LOGIC 

 

Generally speaking, damage may oc-
cur to components if the outputs of gates 

 

are connected together and this practice 

 

should be avoided. However in some 

 

cases it may be required to do this and, in 

 

this case, Wired Logic is used. Here 

 

'open-collector' gates are used and out-
puts can be connected together, providing 

 

these outputs are also connected to the 

 

supply rail via a 'pull-up' resistor. 

 

However, this wired logic circuitry is 

 

generally used only for, say, connecting 

 

peripherals to microcomputer buses, and 

 

so will not be covered in great detail in 

 

this series. 

 

REPRESENTATION OF LOGIC 

 

INFORMATION 

 

'Positive' logic systems will only be 

 

considered where, for TTL, +5V repre-
sents a logic '1* (or 'high' or 'true') and 

 

OV represents a logic '0' (or 'low' or 

 

'false'). However some tolerance must be 

 

included on these levels and so a logic '1* 

 

is taken to be between 3.3V and 5V. 

 

Logic '0' is taken to be between 0.2V to 

 

2.4V. Manufacturers' data sheets should 

 

be consulted for exact details for CMOS, 

 

as the levels then are dependent on the 

 

supply voltage used. 

 

Therefore all systems have information 

 

represented in this way and these levels 

 

are taken as standards throughout the 

 

digital electronics industry. 

 

NB: 'Negative' logic is where a '1' 

 

represents a 'low' and a '0' represents a 

 

'high'. 

 

tlY 

 

0 

 

BOOLEAN ALGEBRA 

 

Digital electronics incorporates the 

 

electronic inspection of the inputs to, and 

 

the outputs from, a 'black box'. The 

 

relationships between the inputs and the 

 

outputs are pre-defined and therefore 

 

must be seen to be in the form of 

 

mathematical equations, with outputs 

 

given with certain input conditions. These 

 

equations are said to be 'logic expres-
sions' and Boolean Algebra is used to 

 

form these expressions. 

 

Let us consider the ways in which we 

 

show these expressions. In normal 

 

algebra we have expressions similar to 

 

that in the following example: 

 

A + B + C = D 

 

with'+' meaning 'plus' or 'and'. 

 

Similarly we also have expressions 

 

thus: 

 

ARC = D 

 

where the '.' means 'multiplied by'. 

 

It is seen that we have combined func-
tions using symbols and therefore created 

 

algebraic expressions. We can do exactly 

 

the same with Boolean Algebra, using the 

 

same symbols to join functions together 

 

but noting that the symbols have different 

 

meanings. 

 

In Boolean Algebra '.' means 'and' 

 

whereas'+' means'or'. 

 

Thus A+ B+ C= D means: 'Either A 

 

or B or C (or any combination) equals 

 

D': Example (1). 

 

Also ARC = D means: 'A and B and C 

 

equals D': Example (2). 

 

Therefore in Example (1), if D is an 

 

output from the aforementioned 'black 

 

box' and A, B and C are the inputs, it can 

 

be shown that there will be an output D 

 

present with any of the three inputs pre-
sent. 

 

In Example (2), using the same logical 

 

descriptions, an output D is only present 

 

with all the inputs present simultaneously. 

 

In the way described, we have 

 

therefore a method of expressing the in-
put to other relationships of a system. 

 

Just as, in normal algebra, we can use 

 

combinations of '+' and '.' symbols, 

 

together with 'brackets' if required, we 

 

can also do this in Boolean algebra as 

 

long as we remember the meanings of the 

 

symbols. 

 

Example (3). (A + B).0 = D means we 

 

have an output D as long as we have an 

 

input C at the same time as we have 

 

either an input A or an input B. 

 

Also, as in normal algebra, we can 

 

'multiply out' brackets and functions or, 

 

conversely, 'factorise' functions by 

 

putting them into brackets. So, in Exam-
ple (3), this expression could also be writ-
ten, then multiplied out, as: 

 

A.0 + B.0 = D 

 

with exactly the same meaning as before. 

 

Conversely, from this latter expression 

 

we can take 'C' as a common factor and 

 

restore our expression to that given in 

 

Example (3). 

 

These methods can always be applied, 

 

in exactly the same way, regardless of the 

 

length of the expression or the number of 

 

brackets, to any expression at all. The 

 

rules are simply to treat the expressions 

 

as normal algebra until it is necessary to 

 

completely define the final expressions, in 

 

which case '+' and '.' are taken as 'or' 

 

then 'and' respectively. 
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Example (4). (A + B).(C + D) = E is 

 

equivalent to A.C. + A.D + B.0 + B.D 

 

= E. 

 

There are one or two other rules to 

 

remember, besides those already 

 

mentioned: 

 

A.A is equivalent to A 

 

A + A is equivalent to A 

 

A.1 is equivalent to A 

 

A + 1 is equivalent to 1 

 

A + 0 is equivalent to A 

 

A.0 is equivalent to 0 

 

We also have, besides the'and' and 'or' 

 

functions, a 'not' function, where A 

 

(called 'not A' or 'A bar') is the converse 

 

of A. That is, if A is designated as a logic 

 

'I' then A would be a V. and vice versa. 

 

This leads to a further set of rules thus: 

 

A.A is equivalent to 0 

 

A + A is equivalent to 1 

 

A.0 is equivalent to 0 

 

A + 0 is equivalent to A 

 

A.1 is equivalent to A 

 

A + 1 is equivalent to 1 

 

As previously stated, we can therefore 

 

create any required expressions which 

 

have outputs available dependent upon 

 

the states of the inputs, and from these 

 

expressions we can go on to design the 

 

circuits that will perform the desired 

 

logical operation. 

 

TRUTH TABLES 

 

Before the circuits can be designed, 

 

and before the logical expressions can be 

 

created, a list of requirements must be 

 

drawn up from the known input and out-

put relationships. This is a list of all the 

 

possible input combinations with the re-

quired outputs, against each combination, 

 

listed also. This listing is known as a 

 

'truth table' and has a format similar to 

 

that shown in Example (5) below. Sup-
pose we have the expression A + (B.C) = 

 

D, where D is the output function. We 

 

can draw the truth table thus: 

 

Example (5). 

 

A B C D  

 

0 0 0 0 We require an out-
1 0 0 1 put D whenever A 

 

0 1 0 0 or (B.C) is true or 

 

1 1 0 1 whenever both 

 

0 0 1 0 conditions are true 

 

1 0 1 1 together. So we 

 

0 1 1 1 write a' 1' in the 

 

1 I 1 1 'D' column when 

 

this requirement is 

 

met, thus obtaining the basis of an expres-
sion for D using a' 1' in the D column. 

 

D = A.B.0 + A.B.0 + ARC + 

 

A.B.0 + A.B.0 

 

But it can be seen that this is not the 

 

expression that we require since it is 

 

much too lengthy compared to the 

 

original. However, using the rules 

 

previously described (i.e.: 'factorising' 

 

and 'multiplying out', where necessary) 

 

we can minimise the expression as 

 

follows: 

 

D = A.B.0 + A.B.0 + A.B.0 + 

 

A.B.0 + A.B.0 

 

= A.(13
-
.0 + B.0 + B.0 + B.C) + 

 

A.B.0 

 

= A.(C + B.0 + B.C) + A.B.0 

 

= A.(C + C) + A.B.0 

 

= A + A.B.0 

 

= A + (B.C.) 

 

So it can be seen that the two expressions 

 

are, in fact, equivalent. 

 

The method of minimisation shown 

 

here is for demonstration purposes only 

 

and shown 'long-winded'. With ex-

perience, short cuts may be taken to 

 

achieve the end result. Also, other 

 

methods, to be discussed later, may be 

 

used. However, for the newcomer to 

 

digital electronics, it may be of advantage 

 

to carry out all the steps until fluency is 

 

reached. Try the following exercises to 

 

gain experience in minimisation. The 

 

answers are at the end of this article. 

 

Exercise (1): Minimise: F  = A.B.0 + 

 

A.B.0 + A.B.0 

 

Exercise (2): Minimise: F2 = A.B.0 + 

 

A.B.0 + A.B.0 +A.B.0 

 

Exercise (3): Minimise: F3 = A.B.0 + 

 

A.B.0 

 

TYPES OF LOGIC GATES 

 

Now that we have found a way to 

 

devise expressions, we need the tools to 

 

implement the circuits. These tools are 

 

industry standard 'gates', so called 

 

because they can be treated as gates that 

 

only allow certain functions to pass 

 

through. If we reconsider Example (1) 

 

and treat the gate as a 'black box' again 

 

(and, really, we do not need to consider 

 

the inside of the gate anyway), we can 

 

show this diagrammatically thus: 

 

A 

 

B 

 

C 

 

( INPUTS) 

 

Of course, we cannot expect something 

 

for nothing so we have to provide the gate 

 

with a power supply, a couple of extra 

 

connections are required for this. (Note 

 

that these are generally not drawn on 

 

logic diagrams but the designer must be 

 

aware of this requirement.) 

 

Now, we have symbols used to signify 

 

the logic 'OR', 'AND' and 'NOT' func-
tions that we have spoken of. These are 

 

shown below: 

 

'GATE" 

 

OR 

 

"BLACK 

 

Box" 

 

rum 

 

LOGIC "OR" INPUTS 

 

LOGIC "AND" INPUTS 

 

LOGIC "NOT" INPUT 

 

D- A+B+C 

 

(OUTPUT) 

 

Gates with 'negated' inputs are shown 

 

with a circle on the input, as shown in the 

 

example below: 

 

_ A 2-INPUT "AND" GATE WITH 

 

AN INVERTER IN ONE INPUT. 

 

JEE9TA) 

 

There also exist devices known as 

 

'NOR' gates (meaning 'NOT OR') and 

 

'NAND' gates (meaning 'NOT AND') 

 

where the outputs are the inverted 

 

equivalent of 'OR' and 'AND' functions, 

 

respectively. Their symbols are shown 

 

below. (Note the circle denoting the 

 

negated output.) 

 

)EE99AI 

 

E> 

 

D° 

 

2 INPUT "NOR" 

 

- 1 INPUT"NAND" 

 

It will later be shown that these latter 

 

devices will quite often be used in circuits 

 

in preference to their uninverted 

 

equivalents, in order to save the number 

 

of gates used, and 'packages' used. As far 

 

as 'gate packaging' is concerned, it is 

 

usual for one integrated circuit to contain, 

 

say: 

 

(1) four independent 2-input gate 

 

functions. 

 

or(2)three independent 3-input gate 

 

functions. 

 

or (3) two independent 4-input gate 

 

functions. 

 

Inverters are usually found as 'hex-
inverters' with six independent inverters 

 

in one package. (For more details refer to 

 

a TTL data book, 7400 series, or a 

 

CMOS data book, 4000 series.) 

 

BASIC LOGIC CIRCUITS USING 

 

AND, OR AND NOT GATES 

 

Let us now consider how one of the ex-

amples previously used, say Example (3), 

 

may be implemented using AND, OR 

 

and NOT gates. 

 

The expression is: (A + B).0 = D 

 

Using just one 'AND' gate and one 'OR' 

 

gate we get the following circuits: 

 

0 -(A+B).0 

 

(EE 99 A) 

 

As another example we may have an ex-

pression, say, (A + B).0 = D. 

 

This could be implemented using a 

 

'NOT' gate (inverter) in addition to the 

 

D 

 

D 

 

JEE99A1 

 

OUTPUT = A 1-INPUT "OR" GATE 

 

OUTPUT - A 2-INPUT "AND" GATE 

 

OUTPUT = AN "INVERTER" OR "NOT" GATE 
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circuit above, to give: 

 

D -(A+B).0 

 

I EE 100.1 

 

So it is seen that the gates are used as 

 

'building-bricks' to build any amount of 

 

complexity into a circuit using the out-
lined rules. 

 

USE OF NAND AND NOR 

 

GATES 

 

The reader may wonder why there are 

 

such devices as NAND and NOR gates, 

 

when the equivalent circuits may be im-

plemented using NOT gates in addition to 

 

AND and OR gates, respectively. The 

 

reason is not directly apparent but it can 

 

be shown that, using all-NAND or all-
OR implementation, in more complex cir-
cuits, an overall saving in packages may 

 

result and, although may be not much of 

 

a saving would result on a 'one-off cir-
cuit construction, this could make quite a 

 

considerable saving in costs to a 

 

manufacturer of printed circuit boards, 

 

who could be making thousands of cir-
cuits at a time. 

 

A NAND or a NOR gate can be used 

 

as an inverter by simply connecting the 

 

inputs together, thus: 

 

A 

 

IEE101A 

 

A

 

 

A  } 

 

I  A 

 

IE E 102Ai 

 

USE OF A NAND AS 

 

AN INVERTER 

 

USE OF A NOR AS 

 

AN INVERTER 

 

Similarly, other functions may be 

 

derived from the use of all-NAND or all-
NOR packages. Below is shown how 

 

three 2-input NAND gates are used to 

 

perform the OR function. 

 

A   

 

C  

 

E 

 

B 

L_C�

 

0 

 

IEE101A1 

 

Truth Table: 

 

Inputs Outputs 

 

A B C D E 

 

1 0 1 1 0 

 

0 1 1 0 1 

 

1 0 0 1 1 

 

1 1 0 0 1 

 

The truth table 

 

proves that 

 

E = A + B 

 

Now let us consider a previous state-
ment, where it was said that by using 

 

all-NAND or all-NOR gates could save 

 

packages. Looking at the following ex-
pression 

 

F = (A.B.0 + B.C.D) + B.C.E + 

 

(B.C.D).(B.E) 

 

we can design a circuit similar to that 

 

shown in Fig. 1 using all-NAND con-
struction—we have used only two 3-input 

 

NAND packages. The equivalent circuit, 

 

using 'mixed' packages, is shown in 

 

Fig. 2, where we are using two 3-input 

 

AND packages and one 3-input OR 

 

package. Thus, by using an all-NAND 

 

configuration, it is seen that an overall 

 

saving, in this example, of one package 

 

per circuit has been made, which is repre-
sentative of a 66 per cent saving. 

 

Similarly, savings can sometimes be made 

 

by using all-NOR configurations, how-
ever, using all-NAND circuit design is to 

 

be preferred, since such circuits usually 

 

tend to be less complex and easier to 

 

design. 

 

Exercise (1)_Answer: 

 

Fl = A.B.0 + A.B.0 + A.B.0 

 

= A.(B.0 + B.C) + A.B.0 

 

= A.B + A.B.0 

 

= B.(A + A.C) 

 

= B.(A + C) 

 

Exercise 2) Answer: 

 

F2 = A. + A.$.0 + A.R.0 + 

 

A.B.0 _ 

 

A) + B.C.(A + A) 

 

= B.0 + B.0 

 

Exercise _(3) Answer: 

 

F3 = A.B.0 + A.B.0 

 

= A.C.(B + B) 

 

= A.0 

 

Next month we will look at how cir-
cuits can be minimised, in order to save 

 

on the number of gates and/or pack-
ages used, by the use of certain tech-
niques, such as 'Karnaugh Maps', 'De 

 

Morgans' Rules' and other useful 

 

methods. 

 

Fig. 1. Circuit using all 

 

NAND construction. 

 

F -(ABC +BCD.) +BCGE +(9n)(B.E) 

 

f1004AI 

 

Fig. 2. Equivalent circuit to 

 

Fig. 1 using 'mixed' 

 

package construction. 

 

F. (A.BC. + BCD)+B.C.E +(BMAB.E.) 

 

I EEIOSAI 

 

CIRCUIT 

 

EXCHANGE 

 

PULSE GENERATOR 

 

A( I'ER the power supply, the pulse 

 

generator is probably the most important 

 

piece of test equipment used in the testing and 

 

development of digital circuits. This circuit is 

 

very economical, being built around the pop-
ular 555 timer. 

 

The 555 is configured in the standard 

 

monostable configuration to give an approxi-
mate square-wave output, the frequency of 

 

which is dependent on the R—C time constant 

 

set by S1. In this case there are four settings: 

 

+SV O  

 

GND 

 

0-1, 1, 10 and IOOHz. Obviously, the ac-
curacy of these figures is effected by the 

 

tolerance of the components used, but in most 

 

O) 

 

0 2
-

R
ED 

 

R3 

 

220 

 

cases it will be found to be adequate. 

 

Hamid-Reza Tajzadeh, 

 

Tehran, Iran. 
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(Top). The complete package including software, manual and PSU. 

 

(Centre left). A screen from the QL EASEL business graphics package. 

 

(Centre right). Using the 100K microdrives on the QL. 

 

(Bottom). Using the half Megabyte plug-in RAM pack. 

 

Jusr one small step for Sinclair Research, 

 

but a Quantum Leap into the world of up-
market computing. In reality it is probably 

 

more accurate to say, a few small steps and 

 

still a few more to go before the QL and its 

 

associated software is readily available as a 

 

reliable working package. Having said this, 

 

however, it does seem that the QL may even-

tually be an excellent "middle-range computer", 

 

representing good value for money. The many 

 

problems are being slowly weeded out and the 

 

first batch of working units have been 

 

delivered to some of the long awaiting 

 

customers. Even so it will be some time before 

 

every QL owner has the updated operating 

 

system fitted into the computers internal 

 

ROM space. Some machines are still being 

 

dispatched with a plug-in ROM pack to ac-
commodate the oversize QDOS operating 

 

system which has now been reduced to fit the 

 

allocated space. 

 

For around £400 the QL package comes 

 

complete with user manual, power supply, 

 

connecting leads, two built-in microdrives and 

 

an impressive collection of software. In con-
trast to Sinclair's previous offerings the actual 

 

computer housing is robust, professional look-

ing and most importantly has a "proper" 

 

keyboard which in use has quite a pleasant 

 

feel. It features two-key rollover and 

 

autorepeat which incidentally could take a 

 

while to get used to as it has a very short delay 

 

before operating. At the back of the computer 

 

there are a number of connectors offering 

 

standard features such as RS232-C serial 

 

ports, control ports and network (QL Net) 

 

access. At the sides there are peripheral and 

 

microdrive expansion slots allowing up to six 

 

additional microdrives and communication 

 

with any number of peripheral devices. 

 

The heart of the machine is a Motorola 

 

68008 processing unit which enables the QL 

 

to be advertised as a 32-bit computer. This 

 

could be very misleading as the 68008 has 

 

very few features which could qualify this 

 

statement. The actual data bus is only eight 

 

bits wide and only its internal registers have 

 

16-and 32-bit capability, nevertheless it is 

 

software compatible with the higher bit 

 

processors in the range. Much of the other 

 

electronic hardware functions are carried out 

 

using customised devices which has reduced 

 

the "chip count" and should in theory give rise 

 

to a more reliable machine than its com-

petitors. The other pieces of hardware include 

 

an internal speaker and a clock with battery 

 

back-up giving a life of five years. All the 

 

features of the QL, such as the clock, speaker, 

 

microdrives and serial port baud rates are 

 

software controlled. 

 

MEMORY 

 

The 68008 can address up to one 

 

megabytes of memory and the QL comes with 

 

48K of system ROM and 128K of RAM fit-
ted as standard. Of the RAM allocation 32K 

 

L' 

 

• 
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is taken up by the screen leaving 96K of user 

 

RAM, which could be used up quite easily 

 

when running complex programs; bearing in 

 

mind what the machine is designed for. There 

 

is of course an add-on RAM socket which can 

 

address a half megabyte of memory, unfor-
tunately this cannot be utilised until there is a 

 

supply of 256K dynamic RAM chips 

 

available. There is also a 32K ROM socket 

 

which on some machines is still being used to 

 

accommodate the QDOS overflow. The QL 

 

memory map is shown below. 

 

FFFFF 

 

reserved 256K 

 

C0000 

 

reserved 512K 

 

40000 

 

RAM 96K 

 

28000 

 

video 32K 

 

RAM 

 

20000 

 

reserved 

 

1C000 

 

1/0 

 

18000 

 

reserved 

 

10000 

 

ROM 

 

00000 

 

ROM 

 

00000 

 

Expansion 1/0 

 

Add on RAM 

 

Main RAM 

 

Screen 

 

16K Expansion 1/0 

 

16K QL 1/0 

 

32K Expansion 1/0 

 

16K Plug in ROM 

 

48K System ROM 

 

MICRODRIVES 

 

These devices are an enormous improve-
ment on the standard cassette method of 

 

program storage, but could never be 

 

realistically compared to floppy or hard discs. 

 

Each microdrive tape contains about 100K of 

 

memory and is said to have an average access 

 

time of 3.5 seconds. They consist of a con-
tinuous tape loop running at 30 inches per 

 

second and take around seven seconds to 

 

make a complete revolution. During develop-
ment there were quite a few problems encoun-
tered with these units and I suspect that they 

 

never have or will quite meet expectations. It is 

 

recommended that the programs supplied on 

 

microdrive are immediately copied onto blank 

 

cartridges and only used as a back-up should 

 

a copy become unreadable for any reason. 

 

Despite their short-comings they are versatile 

 

and easily operated. They can be used for data 

 

storage during programming, and data from 

 

one cartridge can be merged with another. It is 

 

a simple operation to load and off-load 

 

programs, but on some occasions 1 had to 

 

wait several minutes for a program to be suc-
cessfully loaded. It is also possible to corrupt 

 

data stored on microdrives if the reset is used 

 

during a microdrive operation. 

 

SOFTWARE AND FIRMWARE 

 

There has obviously been a great deal of 

 

thought and hard work devoted to the 

 

operating system of the QL, making it a very 

 

"user friendly" machine. When it is first 

 

switched on, or reset, after a short memory 

 

test, and a choice of TV or monitor display, it 

 

is ready for programming. You can autoboot 

 

into a program on microdrive or alternatively 

 

type in operating system commands or a 

 

BASIC program. The QL's SUPERBASIC 

 

does not differ greatly from the standard 

 

BASIC language, but does offer a few extra 

 

commands and is more structured. The screen 

 

is split into three windows, for the current 

 

program, program output and present com-
mands. Separate channels control the win-
dows, and each can be changed by the user to 

 

give different colours and sizes. Features such 

 

as the easy EDIT, MERGE and RENUM 

 

commands make program development very 

 

easy. During execution programs can be stop-
ped using the control functions and statements 

 

can be retried, which is very useful when 

 

sorting out errors. The program can then be 

 

continued with the next statement to be ex-
ecuted. Upper and lower case commands or 

 

text do not seem to effect the QL at all, which 

 

is useful in some applications, but on some oc-
casions it can be confusing. It is also impor-
tant to be careful when using spaces in the QL 

 

BASIC instruction format, and abbreviations 

 

are allowed on very few statements. 

 

The graphics capability of the QL is very 

 

impressive and once again easy to use. This 

 

accounts for the rather large chunk of RAM 

 

devoted to the screen. Two user selected for-
mats are available, giving eight colours, 256 x 

 

256 pixels or four colours, 256 x 512 pixels, 

 

and unlike the Spectrum the QL allows each 

 

pixel to be coloured and changed at will. Lines 

 

and shapes, arcs and circles can be produced 

 

using very simple commands and can be 

 

coloured and manipulated very effectively 

 

without too much trouble. When producing 

 

lines they can be drawn relative to the cursor 

 

position or between coordinates of the screen. 

 

As with all computers, high resolution 

 

graphics are best appreciated on a colour 

 

monitor. 

 

With most business machines it is 

 

necessary to invest a few hundred pounds on 

 

software, but with the QL, four good quality 

 

software packages are included with the com-
puter. They are produced by Psion Ltd., which 

 

over the last few years has gained a good 

 

reputation in the software industry. Word 

 

processing, financial planning, database 

 

management and high resolution graphics are 

 

comprehensively covered by the four QL 

 

programs Quill, Abacus, Archive and Easel 

 

respectively. Similar programs are being sold 

 

by Psion for use on other machines at a cost 

 

of around £400. (The cost of the QL package 

 

complete.) 

 

SPECIFICATION 

 

Dimensions 

 

Weight 

 

Price 

 

RAM 

 

ROM 

 

CPU 

 

Operating 

 

system 

 

Language 

 

Video 

 

Keyboard 

 

Microdrives 

 

138 x 46 x 472mm 

 

1388gms 

 

E399 inc. VAT 

 

128K 

 

32K 

 

Motorola 68008 i 

 

Intel 8049 

 

QDOS developed by 

 

Sinclair 

 

Sinclair SUPERBASIC 

 

High res. graphics TV 

 

or monitor 

 

Full-size QWERTY 

 

65-key 

 

Twin 100K capacity 

 

3.5 seconds access 

 

EXPANSION 

 

Internal 

 

Microdrives 

 

ROM 

 

Serial 

 

Network 

 

one Megabyte address 

 

space 

 

six additional 

 

microdrives 

 

one QL ROM cartridge 

 

up to 32K 

 

2 x RS232-C (75 

 

to 19200 baud) 

 

Up to 64 QL or ZX 

 

Spectrums (100K 

 

baud) 

 

CONCLUSIONS 

 

As 1 said at the beginning of this article the 

 

QL may well be an excellent middle range 

 

computer. On paper it appears to be a low-
cost quality business machine or an up-market 

 

home computer. However, I find it difficult to 

 

believe that a serious businessman whose 

 

computer is essential to the efficient and 

 

profitable running of a business would opt for 

 

a QL. There are a number of well-established 

 

business computer suppliers, whose proven 

 

track record for quality products and good 

 

back-up service would far out-weigh the ad-
vantages of the QL's low cost. Anyway for the 

 

QL to be an effective business machine, it 

 

would be necessary to buy disc drives, a 

 

monitor and a printer. 

 

It may be that the Sinclair "faithfuls" may 

 

stay; progressing from their ZX8I's and Spec-
trums to the Quantum Leap. This too is 

 

doubtful, with the emergence of cheap new 

 

machines such as the Amstrad range and 

 

others to follow. This is not particularly a fault 

 

of Sinclair Research but a reflection of the 

 

computer market today. There are so many 

 

machines on the market and more arriving all 

 

the time, making it inevitable that some will 

 

never make it. May be the QL will, who 

 

knows? ❑ 

 

• 
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E 
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MICRO ME ORY 

 

SY11THESISER 

 

Ttlls musical instrument should have 

 

a wide appeal because of the range 

 

of features it offers. Twenty-five keys and 

 

I.e.d.s are provided to denote two full oc-
taves F to F. Depression of any key will 

 

give the corresponding musical note and 

 

light up the corresponding I.e.d. 

 

Attack and Decay controls set the en-
velope characteristics of each note. A 

 

Tremelo control with variable speed and 

 

depth is also built in. The whole instru-
ment may be changed in frequency over 

 

several octaves by means of a variable 

 

Pitch control. 

 

MEMORY 

 

Memory is provided to store a played 

 

tune. Depression of the Clear key erases 

 

the memory leaving the circuit ready to 

 

store new notes. A maximum of 28 notes 

 

can be stored, each note can be of one to 

 

eight musical beats long. Spaces can be 

 

inserted into the memory using the Pause 

 

key. The memorised tune is replayed by 

 

depressing the Play key. In addition a 

 

Play Lock switch is provided which 

 

causes the tune to be replayed over and 

 

over again. This allows rhythm or bass 

 

accompaniment lines to be recorded and 

 

replayed as backing for other instru-
ments. 

 

There are ten pre-programmed tunes 

 

each an average of 55 notes long. These 

 

are selected by depressing the Tune key 

 

followed by one of the "black" notes. The 

 

tunes are listed below. 

 

The Learn key allows the player to 

 

learn the ten pre-programmed tunes. By 

 

pressing the Learn key followed by the 

 

corresponding "black" note the I.e.d.s will 

 

light one by one to indicate the notes of 

 

the selected tune. The I.e.d. will remain on 

 

until the player presses the correct note. 

 

1 Jingle Bells 

 

2 Twinkle, Twinkle Little Star 

 

3 Happy Birthday 

 

4 Yankee Doodle 

 

5 Silent Night 

 

6 This Old Man 

 

7 London Bridge is Falling Down 

 

8 Auld Lang Syria 

 

9 Oh Susanna 

 

10 Clementine 

 

Mark Stuart 

 

The I.e.d. for the next note will then light. 

 

The Tempo control alters the speed or 

 

musical beat rate during playback. 

 

CIRCUIT OPERATION 

 

A block diagram of the system is 

 

shown in Fig. 1. As is expected nowadays 

 

the heart of the unit is a microcomputer 

 

i.c. This i.c. is one of a range with which 

 

the constructor will probably be un-
familiar. The single "chip" contains 

 

RAM, ROM and 16 input/output lines as 

 

well as the central processing "micro-
processor" circuit. 

 

The ROM (Read Only Memory) is 

 

pre-programmed during manufacture 

 

with the customer's own program. Once 

 

programmed the ROM cannot be altered. 

 

and the i.c. becomes "dedicated" to per-
forming whatever functions the program 

 

contains. Similar dedicated i.c.s are used 

 

for 24 tune doorchimes, "Big Trak", 

 

television tuning systems, pocket 

 

calculators, etc. Each has its own 

 

program for its particular function. 

 

From IC 1 16 Input/Output (1/0) lines 

 

are used to light the I.e.d.s and READ the 

 

keyboard. The speed at which IC l 

 

operates is set by the clock oscillator. 

 

Altering the clock speed changes the 

 

pitch of the whole keyboard. 

 

The pitch is altered in two ways, either 

 

by the Pitch potentiometer or by a con-
trol voltage from the low frequency 

 

Tremelo oscillator. Audio output from 

 

IC 1 is picked up from pin 18 and passes 

 

through the a.f. amplifier stage to the 

 

speaker and line output socket. 

 

Envelope control of the output is 

 

derived from pin 17 of IC 1 which 

 

produces a voltage pulse at the start of 

 

each new note. This pulse is processed by 

 

the envelope controls and used to adjust 

 

the gain of the a.f. amplifier stage. 

 

Pin 20 of IC 1 is used to set the tempo 

 

of the notes. IC l waits for a pulse on pin 

 

20 to inform it to step on to the next 

 

note. This pulse can be derived either 

 

from the Tempo oscillator when in 

 

record/playback mode, or from the 

 

keyboard when in the manual play mode. 

 

The setting of Slb selects the mode. An 

 

external positive pulse can be used to step 

 

IC I via the Sequencer unit. This facility 

 

allows the instrument to be synchronised 

 

with rhythm and percussion generators to 

 

produce a composite backing track. 

 

The complete circuit diagram is shown 

 

in Fig. 2. The Clock oscillator active cir-

cuitry is incorporated in IC 1. The fre-

quency is determined by the charging and 

 

discharging of C4 via R 13,14,15 and 

 

V R 1, the Pitch control. When V R 1 is 

 

fully clockwise it presents no resistance 

 

so C4 charges quickly via R 13 and R 15. 
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Fig. 1. Block diagram of the Micro Memory Synth. 

 

When VR I is fully anti-clockwise the 

 

pitch is lowered as C4 charges through 

 

the additional resistance of VR 1 and R 14 

 

in parallel. 

 

IC2 is connected as a simple low fre-
quency oscillator which produces a 

 

triangular waveform across C7. The fre-
quency of oscillation is set by the 

 

Tremelo speed control VR3. Transistor 

 

TR5 is used as an emitter follower. It has 

 

a voltage gain of 1, and a high input im-
pedance so that IC2 is not heavily loaded. 

 

The output from the emitter of TR5 

 

drives the Tremelo depth control VR2. 

 

Capacitor C5 couples the signal from 

 

VR2 to the Clock oscillator circuit. The 

 

Tremelo signal increases and decreases 

 

the current available to charge C4, 

 

therefore, the frequency. of the Clock os-
cillator is varied at the tremelo rate. 

 

AUDIO AMPLIFIER 

 

The audio output is provided by the 

 

two transistors TRIO and TR 1 1 which 

 

are connected as a Darlington pair. This 

 

combination of two transistors produces 

 

a very high current gain which is used in 

 

this instance to provide enough current 

 

for LS1, a miniature 80-ohm speaker. 

 

VR7 functions as a high level volume 

 

control, and also provides an emitter load 

 

for TR 10 and TR 1 1 when an external 

 

amplifier is used. 

 

The drive signal for TR 10 and TR 1 1 is 

 

connected to the base of TRIO. It is 

 

derived from the collector of TR9 which 

 

is driven from IC I via the inverting buffer 

 

IC3f, The collector load of TR9 is made 

 

up from R25 and TR8. These compo-
nents enable the voltage swing of the 

 

audio amplifier stage to be varied, so giv-
ing control of the output signal envelope. 

 

It is important to note that the am-
plifier is designed to handle only the 

 

square-wave signals from ICI. Tran-
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SEQUENCE 

 

INPUT 

 

BEAT 

 

LED 

 

AUDIO 

 

OUTPUT 

 

sistors TR9, TR 10 and TR 1 I are used as 

 

switches, they are only either on or off. 

 

Care has been taken in the design to en-
sure that TR 10 and TR I 1 are always tur-
ned off when there is no output from IC I 

 

to minimise battery drain. 

 

ENVELOPE CONTROL 

 

The term envelope is used to describe 

 

the way that a musical note builds up and 

 

then decays. A percussion instrument for 

 

example produces a sound that rises 

 

sharply and falls away gently. Wind and 

 

string instruments have a different en-
velope characteristic. With this circuit the 

 

rate of rise or "attack" and the rate of fall 

 

or "decay" of each new note can be 

 

varied independently. 

 

The attack and decay rates are deter-
mined by the charging and discharging of 

 

C 11. The voltage across C I I is buffered 

 

by emitter follower stage TR8 which 

 

forms part of the collector load for the 

 

output driver transistor TR9. When the 

 

voltage on TR8 base is low there will also 

 

be a low voltage on its emitter. The out-
put swing on the collector of TR9 is 

 

restricted by the available voltage on the 

 

emitter of TR8. In this way the voltage on 

 

C 1 I controls the audio output voltage. 

 

Each time a new note is produced, IC I 

 

produces a positive pulse on pin 17. This 

 

pulse is inverted by IC3d and coupled via 

 

the pulse forming the network C8 and 

 

R17 to IC3e. IC3e inverts the pulse once 

 

more so that at the beginning of a new 

 

note D6 conducts, and C I 1 is charged 

 

via VR4, the Attack control. The com-
bination of C8 and R17 is called a dif-
ferentiating circuit, it allows only a short 

 

pulse to pass from IC3d to IC3e. 

 

The length of this pulse is set so that at 

 

the slowest attack setting the output has 

 

reached full amplitude before the pulse 

 

ends. When the pulse ends the output of 

 

COMPONENTS 

 

Resistors 

 

R1,3,13 4k7(3 off) 

 

R2,5,6,8,10,11 47k (6 off) 

 

R4,9,15,19, 

 

23,25 1 Ok (6 off) 

 

R7,21 2k2 (2 off) 

 

R12 1 O 

 

R14 220k 

 

R16 10M 10`Yo 

 

R17 2M2 

 

R18 22k 

 

R20 27k 

 

R22 lk 

 

R24 680 

 

All }W carbon +5% unless 

 

otherwise stated 

 

Potentiometers—a// p, c.b. 

 

mounting miniature type 

 

VR1 

 

VR2,4 

 

VR3 

 

VR7 

 

VR5 

 

VR6 

 

1 ON linear 

 

1 Ok linear (2 off) 

 

470k linear 

 

470 reverse log 

 

1 M linear 

 

470k reverse log 

 

Capacitors 

 

C1,2,8 1 O C280 (3 off) 

 

C3,9 l On C280 (2 off) 

 

C4 56p ceramic 

 

C5,10 470n miniature 

 

polycarbonate (2 off) 

 

C6 470µ 1 OV electrolytic 

 

CT I 1 2µ2 1 oV electrolytic 

 

(2 off) 

 

Semiconductors 

 

D1-12 1N4148(12off) 

 

D13 0 2in red I.e.d. and clip 

 

D 14-38 LD2-25 0.125in red 

 

I.e.d.s less clips 

 

(24 off) 

 

TR 1,2,3, pnp BC213 (5 off) 

 

5,6 

 

TR4,7,8, npn BC183 (6 off) 

 

9,10,11 

 

IC1 420 

 

IC2 40938 CMOS 

 

IC3 4049 CMOS 

 

Switches 

 

S 1 A-C 3-pole 3-way rotary 

 

S2 s.p.s.t. miniature toggle 

 

S3-32 s.p.s.t. miniature 

 

keyboard switches 

 

Miscellaneous 

 

I.c. sockets-28-pin, 16-pin and 

 

14-pin; battery holder and clip; 

 

knobs—eight with marker line and 

 

skirt; -fin jack sockets mono—one 

 

standard type—one with break 

 

contact; case with front panel, 

 

minimum 12 x 7in; connecting 

 

wire; miniature loudspeaker 80 

 

ohm; feet for case; set of three 

 

printed circuit boards. 

 

See 

 

fta 

 

page 642 

 

Guidance 

 

cost 

 

G £49.50 

 

Guidance only 
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Fig. 2. Complete circuit diagram. 
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IC3e goes to OV and C 11 discharges 

 

through the Decay control and D7. The 

 

settings of VR4 and VR5 control the 

 

charge and discharge current for C 11, so 

 

controlling the rate of rise (attack) and 

 

fall (decay) of the output note. 

 

This arrangement works satisfactorily 

 

provided C I I discharges fully after each 

 

note. If a series of quickly repeated notes 

 

is played when the Decay control is set to 

 

maximum, C l 1 does not fully discharge 

 

between notes. This means that the At-
tack control becomes inoperative. To 

 

overcome this small problem a pulse for-
ming network, C9, R 18 and R 19, is used 

 

to produce a very brief pulse at the start 

 

of each new note. During this pulse TR6 

 

and TR7 are turned on and C I 1 dis-
charges very rapidly through TR7. The 

 

result is that each new note starts from 

 

zero with C l I fully discharged. 

 

TEMPO 

 

When playing the instrument in 

 

manual mode the tempo is set by the 

 

player's timing. When playing back 

 

recorded tunes ICI requires timing or 

 

"tempo" pulses to be provided on pin 20. 

 

IC3a, IC3b and IC3e are connected as a 

 

three inverter oscillator circuit. The fre-
quency of oscillation is set by CIO, R20 

 

and VR6, the Tempo control. In the ab-
sence of an output note the oscillator is 

 

inhibited by the low voltage from IC l pin 

 

17, which is coupled to the oscillator via 

 

D3. Once a note commences IC I pin 17 

 

goes high and the Tempo oscillator starts. 

 

IC 1 then counts the pulses on pin 20, and 

 

delivers the appropriate notes. Each note 

 

may occupy from one to eight cycles of 

 

the Tempo oscillator depending how it 

 

was recorded. The "Beat" I.e.d. D13 gives 

 

a flash for each cycle of the Tempo os-
cillator. 

 

When a tune is being entered into 

 

memory the length of note stored is deter-
mined by holding the key down whilst 

 

counting the Flashes of D13. After eight 

 

flashes IC 1 assumes that a second iden-
tical note is required. It is easier to store a 

 

tune into memory if the Tempo control is 

 

• 

 

set to a slow speed. Upon replay the 

 

correct speed can then be set by adjusting 

 

the Tempo control. 

 

SEQUENCERINPUT 

 

As an alternative to the Tempo os-
cillator an external source of positive 

 

pulses can be used to set the replay speed. 

 

Any source of 5-volt positive pulses will 

 

be suitable. Either a sequencer or one of 

 

the user port output lines from the BBC 

 

Microcomputer, or any computer output 

 

port would provide suitable pulses. 

 

TR4 is turned on by the positive pulses 

 

which are applied to its base from JK l 

 

via R8. The pulse is inverted by TR4 to 

 

produce a negative-going pulse across 

 

R 12. This is coupled via C3 and R 11 to 

 

the base of TR3. The combination of C3 

 

and R I I is another differentiating circuit 

 

that produces a short pulse regardless of 

 

the lengths of the incoming pulse. During 

 

the short pulse, TR3 is turned on produc-
ing a positive pulse on its collector, which 

 

passes via S I b to IC 1. These pulses are 

 

treated by IC 1 in exactly the same way as 

 

if they had come from the Tempo 

 

oscillator. 

 

MANUAL PLAY 

 

When the instrument is being played 

 

manually the Tempo oscillator is left run-
ning, but is disconnected from ICI. The 

 

"Beat" I.e.d. can be used as a simple 

 

visual metronome. The necessary pulses 

 

to step IC 1 from note to note are derived 

 

directly from the keyboard, by means of 

 

diodes D9 to D 12. These diodes sense 

 

whether or not a key is being pressed by 

 

monitoring the state of the W, X, Y and Z 

 

keyboard scanning lines. Whilst any key 

 

is pressed one of the four lines will carry 

 

negative pulses. 

 

These pulses pass via the associated 

 

diodes D9 to D 12, and maintain a charge 

 

on C 1. The charge on C I provides base 

 

current for TR 1 via R3, keeping it turned 

 

on. As soon as a key is released the pulses 

 

cease, C I discharges and TR 1 turns off. 

 

The resulting negative pulse on the collec-

Front panel layout. 
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for of TR 1 turns on TR2 via the differen-
tiating network, C2, R6. The result is a 

 

short positive pulse on the collector of 

 

TR2 which steps IC I on, to await the 

 

next note. This allows the instrument to 

 

be played without interference from the 

 

Tempo oscillator. 

 

KEY AND L.E.D. SCANNING 

 

The remaining 16 lines from IC I are 

 

used to scan the keyboard and light the 

 

I.e.d.s. There are not enough lines for 

 

each I.e.d. and each key to have its own 

 

independent connection to IC l so a 

 

method must be used to combine the 30 

 

keys and 25 I.e.d.s to 16 lines. The 

 

method used, known as multiplexing, is 

 

also used for computer keyboard scan-
ning, etc., where a large number of 

 

switches must be read by a computer. 

 

The keys are connected in four "banks". 

 

Each "bank" is connected to one of the 

 

four pins numbered 21 to 24 on IC 1. The 

 

opposite ends of the keys are connected 

 

to the eight lines of IC 1 numbered 5 to 8 

 

and 12 to 15. Each key links a unique 

 

combination of these two sets of connec-
tions. Top F, for example, links pins 24 

 

and 5. The Clear key links pins 21 and 

 

15, etc. To read the keys IC 1 makes each 

 

of the eight lines (5 to 8 and 12 to 15) a 

 

logic low (OV) in turn whilst holding the 

 

other seven lines at +5V. 

 

While each line is low the other lines 

 

are read by IC 1 to check if any are low. If 

 

the middle F key is pressed, for example, 

 

IC I will find that when pin 14 is low pin 

 

23 becomes low. In this way all 30 keys 

 

are checked many times each second. In 

 

this application there is only allowance 

 

for one key to be pressed at a time, it 

 

could be possible to read up to four keys 

 

pressed together with this particular 

 

arrangement. 

 

The 25 I.e.d.s are connected in a 

 

similar arrangement between the four 

 

lines 25 to 28, and the eight lines 5 to 8 

 

and 12 to 15. When IC 1 is not scanning 

 

the keys, it is energising the I.e.d.s in a 

 

similar multiplexed way. Each I.e.d. has 

 

its own unique combination of lines. 

 

Because eight of the lines are used for 

 

both reading the keyboard and driving 

 

the I.e.d.s, these two procedures take 

 

place at different times. Whilst the 

 

keyboard is being read the I.e.d.s are tur 

 

ned off for a brief period, too short for the 

 

eye to notice. 

 

CONSTRUCTION 

 

All components except the switches 

 

and I.e.d.s are mounted on the main 

 

board. Figs. 3 and 4 show the track 

 

layout and component overlay. Fit i.e. 

 

sockets for all three i.c.s. It is best to leave 

 

out the i.c.s themselves until the circuit is 

 

complete and ready for testing. Take par 

 

ticular care to fit the transistors in the 

 

correct places, and the right way round. 

 

Other polarity conscious parts are C6, 

 

C7, C I 1 and the 12 diodes. Insert the 

 

seven potentiometers last, make sure that 

 

they are pushed right through the board 
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Fig. 5. Printed circuit board design for keyboard A. 
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before soldering. All of the points for ex-
ternal wiring are marked on the trackside 

 

of the printed circuit board with an iden-
tifying letter. Wiring to these points is 

 

best carried out during final assembly, 

 

with the board in-situ in the case front 

 

panel. 

 

KEYBOARD 

 

The printed circuit board design for 

 

keyboard A is shown in Fig. 5 with the 

 

component overlay shown in Fig. 6. The 

 

details of keyboard B are shown in Figs. 

 

7 and 8. Before inserting the keyboard 

 

switches it is necessary to remove the two 

 

plastic locating pips from the rear of each 

 

switch. Take care when inserting the 

 

switches to align the small round indenta-
tion in the top of each key with all of the 

 

other keys. The 25 I.e.d.s are all mounted 

 

the same way round—the shorter lead is 

 

the cathode. L.e.d.s, particularly small 

 

ones, seem to be more heat sensitive than 

 

any other components, so solder them 

 

carefully. 

 

Finally, fit the nine wire links. These 

 

links are fitted on the trackside of the 

 

board to give the keyboard a neat ap-
pearance. The best way to make the links 

 

is by using tinned copper wire and sleev-
ing. First solder the end of a long piece of 

 

tinned wire to one of the printed circuit 

 

board pads. Fit a measured length of 

 

sleeving over the wire, cut the wire to the 

 

correct length, and bend it down to be 

 

soldered to the corresponding pad. 

 

CASE 

 

The case chosen for the prototype has 

 

Fig. 9. Front panel cut-out and drilling details 

 

i 

 

Internal view of the Synthesiser. 

 

an aluminium front panel of dimensions 

 

305 x 162mm. Fig. 9 shows the neces-
sary drilling. The rectangular holes are 

 

best cut with an Abrafile or similar tool, 

 

after having drilled out a small hole in 

 

each corner. When the panel is cut out 

 

check that there are no sharp edges, and 

 

wipe away any finger marks or grease 

 

marks from the underside with a suitable 

 

solvent. 

 

The two keyboards are fixed to the in-
side of the front panel using strips of 

 

double-sided adhesive tape. Fix the tape 

 

first to the panel and then carefully align 
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51 (Rear view) 

 

and press the boards into position. The 

 

main board is mounted by means of the 

 

potentiometer bushes. Fit one shake-
proof washer to each bush inside the 

 

panel and one nut on each bush on the 

 

outside. The knobs used in the prototype 

 

have a small skirt which conceals the 

 

bush and mounting nut. The spindles may 

 

need shortening a little to allow the knobs 

 

to fit flush to the panel. 

 

D 13 should be fitted to the panel using 

 

a standard mounting clip. The rotary 

 

switch S I has an adjustable end stop 

 

underneath its mounting nut. This should 

 

be prised loose and set to limit the switch 

 

to three positions (two clicks). 

 

The loudspeaker LS I and sockets JK 1 

 

and JK2 are mounted in the side and the 

 

rear of the case. There is just sufficient 

 

room to fit the 63mm diameter speaker in 

 

the specified case, to the rear of the right-
hand end. It must be fitted at the right end 

 

to ensure that the magnet does not foul 

 

the main printed circuit board. Position-
ing JK I and JK2 is largely a matter of in-
dividual choice. 

 

WIRING 

 

The wiring between the three printed 

 

circuit boards should be done first. All of 

 

the wire termination points are labelled on 

 

the trackside of the boards. Connections 

 

to the keyboards are made to circular 

 

pads on the rear of the boards. This 

 

method of connection is best carried out 

 

by first tinning the pad, then stripping and 

 

tinning the end 3mm of wire, and finally 

 

applying the wire and soldering iron 

 

together to the pad. The solder on the pad 

 

and the wire will melt together to form a 

 

strong joint. 

 

Connections to the main board are 

 

made in the usual way, by inserting the 

 

tinned end of each lead into the ap-
propriate hole from the component side 

 

and soldering on the trackside. Solid 

 

1/0.6mm or stranded 7/0.2mm insulated 

 

wire may be used as preferred. 

 

When the inter-board wiring is com-
plete refer to Fig. 10, and connect the off-
board components to the main board as 

 

shown. Remember, where appropriate, to 

 

allow enough wire to enable the panel to 

 

be removed from the case for battery 

 

changing, etc. Note the polarity of D9 

 

must be observed, and JK2 must be wired 

 

exactly as shown so that it has correct 

 

switching action. 

 

TESTING 

 

Fit the three i.c.s, four batteries and 

 

switch S 1 to the first position. Set all 

 

other controls to mid position. S2 must be 

 

off. This is the manual play mode. It 

 

should be possible to play all the 

 

keyboard notes, and the corresponding 

 

I.e.d.s should light. The Beat light should 

 

be flashing at a fairly rapid rate. Check 

 

the action of the seven potentiometers one 

 

by one. 

 

Incorrect I.e.d.s and notes are almost 

 

certainly due to wiring errors. Other 

 

faults should be traced by assessing the 

 

area of circuitry likely to be responsible, 

 

and then checking for dry joints, in-
correct components, etc. It is very un-
likelj, that IC] is at fault or any other 

 

components for that matter. More often 

 

than not errors of construction will be 

 

responsible—often of a very simple 

 

nature. 

 

Once the circuit appears to be 

 

functioning correctly in manual play 

 

mode, switch to the second memory 

 

mode and continue the testing. In this 

 

mode the Beat light should remain out un-
til a key is pressed. Holding a key down 

 

will cause the note to be replayed every 

 

eighth beat. Press the Clear key and then 

 

play a short sequence of notes. The 

 

sequence will be replayed by pressing the 

 

Play key. Close S2 and check that the 

 

sequence repeats endlessly, and that the 

 

Tempo control affects the replay speed. 

 

Check that the Pause key enters gaps into 

 

the memorised sequence. 

 

Press the Tune key followed by any 

 

one of the "black" notes—the ap-
propriate tune should play. Pressing the 

 

Learn key followed by a "black" note 

 

lights the l.e.d. corresponding to the first 

 

note of the tune. Press the appropriate 

 

key and the next note lights and so on. 

 

Note that in "Oh Susanna" the Pause key 

 

is used. ❑ 
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EVERYDAY 

 

news 

 

.a. from the world of 

 

WORL D'S FIRS T PO CKE T COMPU TER! 

 

THE new Psion "Organiser" has been 

 

described as the world's first practical pocket 

 

computer. It is housed in a robust, protective 

 

sliding case and measures 142 , 77 x 30mm and 

 

weighs just 225 grams, running for up to six 

 

months on a standard PP3 battery. 

 

Key to the power and application of the hand-held 

 

Organiser are twin thumb-sized solid-state drives. Its plug-
in, solid state data and program packs play the same role as 

 

discs in desk-top micros providing open-ended, fail-safe data 

 

storage and ultra fast retrieval for repeated use. 

 

The "heart" of the machine is the Hitachi 6301X 8-bit 

 

microprocessor, mounted as an 80-pin small outline flat 

 

pack, directly onto a hybrid double-sided PCB board which 

 

lies under the keyboard. The 6301X CMOS microprocessor 

 

features 4K ROM on chip memory, 53 1/0 ports, two in 

 

built timers and a serial communications interface. A second 

 

80-pin flat pack controls the 16K I.c.d. display. 

 

Organiser is initially available by direct mail only from 

 

Psion Processors. The product comes complete with an 8K 

 

datapak, a 42-page handbook and battery. It carries a one-

year warranty against mechanical or electrical failure. Prices 

 

are: Psion Organiser with 8K datapak, £99.95 + £2.50 p&p; 

 

16K datapak, £19.25 + £1.25 p&p; 8K datapak, £12.95 + 

 

[1.25 p&p. 

 

Initially, the software library includes comprehensive 

 

plug-in program packs for Financial, Science and Engineer-

ing and Mathematical calculations available at £29.95 each 

 

plus £1.25 p&p). New packs will shortly be available for 

 

spreadsheet and other specialist applications. Psion 

 

Processors, Dept EE, 22 Dorset Square, London, NW1 60G. 

 

TOSHIBA GOES WALKYS 

 

Designed for performance and 

 

reliability rather than to be es-
pecially low-cost, Toshiba have 

 

just introduced a range of 

 

"Walky" personal stereos. 

 

With its mini size Walky KT-
AS 10, they have succeeded in 

 

creating a personal stereo which 

 

is even smaller than the cassette it 

 

plays. In fact, it is believed to now 

 

be the world's smallest, the mini 

 

Walky covers only a part of the 

 

standard cassette. 
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Packed into this tiny model are 

 

features such as Dolby B noise 

 

reduction, metal tape facility and 

 

auto reverse. The machine also 

 

comes with an a.m./f.m. stereo 

 

tuner pack and Le.d. indicators. 

 

This top of the range model is 

 

available in silver or zappy red 

 

and white stripes. The Walky 

 

KT-AS 10 "Cassette Burger" is 

 

expected to retail for about £ 100 

 

which includes carrying case, belt 

 

and battery pack. 

 

ACORN IN AGREEMENT 

 

The BBC have announced that 

 

a contract has just been signed 

 

extending the agreement with 

 

Acorn Computers for the 

 

manufacture and distribution of 

 

the BBC Microcomputer for a 

 

furtherfour-rear period. 

 

More than 350,000 BBC 

 

Micros have been sold to date. It 

 

is claimed that over half the 

 

micros used in education in 

 

Britain are BBC machines, and 

 

that during the last year, three 

 

quarters of the computers bought 

 

by schools there BBC Micros. 

 

IncidenilY, the BBC Model A 

 

Micro, the cheaper, lower 

 

specification alternative to the 

 

Model B, will no longer be 

 

produced. 

 

The Model A, though cheaper 

 

than the B version, offers a 

 

smaller memory and feiver 

 

features. 

 

Another snippet of news from 

 

Acorn is that Lendac Data 

 

Systems of Ireland have signed 

 

an agreement with them that will 

 

enable Lendac to manufacture 

 

the BBC Micro. 

 

The agreement, which inrolves 

 

an investment of over £500,000 by 

 

Lendac, means that the Lendac 

 

workforce will more than double 

 

to over thirty emplovees. 

 

Dannv McNallY, joint Manag-
ing Director of Lendac Data 

 

Systems, said, "We expect de-
mand for the BBC Micro to con-
tinue stronglr from the Personal, 

 

Educational and Business Sec-
tors. A/readr we hare made 

 

major inroads into these markets 

 

and are confident our Irish 

 

production facility will strengthen 

 

our ability to service the Irish 

 

market more comprehensively." 

 

Granada TV Rental (GTVR) 

 

have announced that they are 

 

to sell home computers in 

 

over 100 of their High Street 

 

showrooms. 

 

Machines selected are: 

 

Sinclair Spectrum, Acorn 

 

Electron and BBC Micro B, 

 

and Commodore 64 and VIC-
20. 
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Einstein 

 

On Time 

 

Einstein, the new low-cost 

 

high-powered microcomputer 

 

with built-in disc drive, is now 

 

on the market, on time, as 

 

promised by its manufacturers 

 

Tatung (UK) Ltd. at its launch. 

 

One of the first retailers, if 

 

not the first, to receive supplies 

 

and put them on sale "over-the-
counter" are our friends at 

 

Greenweld Electronics—see 

 

their advertisement on page 

 

656. 

 

Space Drive 

 

Every working day, Ford 

 

engineers and executives in Ger-
many and England "meet" for 

 

face-to-face talks without ever 

 

leaving their own plants. 

 

They are able to see and talk 

 

with colleagues, discuss pictures 

 

and graphics and evaluate vehicle 

 

components in detail, by using a 

 

videoconferencing link provided 

 

by British Telecom Inter-
national's (BTI) Business Com-
munications Service. 

 

The system links, by satellite, 

 

two fully-equipped studios at 

 

Dunton in Essex and Cologne, 

 

West Germany. 

 

The service is one of the first 

 

videoconferencing uses of 

 

transmission capacity on the 

 

European Communications 

 

Satellite, ECSI, and is installed 

 

on a trial basis until December 

 

this year. 

 

FAST PROGRAM 

 

The long awaited Quick Disk unit has just 

 

been announced by Solo Software, the 

 

Worcester-based approved software supplier 

 

for the Sharp personal computer range. 

 

The new 3" disc drive fits neatly into the 

 

body of the Sharp MZ-700 where the cassette 

 

deck is currently located and is simply plugged 

 

in. If desired, the cassette unit can be connec-
ted at the back of the disc drive to allow ex-

isting software to be loaded from cassette and 

 

then saved onto disc. 

 

The main complaint of MZ-700 users has 

 

always been the necessity to load BASIC from 

 

cassette before the machine is usable. This 

 

process took over three minutes but now, us-
ing Quick Disk, the BASIC loading time is 

 

around 4 seconds. 

 

The unit is manufactured under licence by 

 

Sharp themselves in Japan. However, it ap-
pears that Solo Software will be the sole 

 

source for this unit in the UK. 

 

National Semiconductor 

 

Corporation plans to open a 

 

new research and develop-
ment centre near Beaverton, 

 

Oregon. 

 

Work at the laboratory will 

 

focus on microprocessor 

 

products for the original 

 

equipment manufacturer 

 

(OEM) market, combining 

 

hardware and software and 

 

using National chips. 

 

Second Generation for Cirkit 

 

The renewal recently, of an exclusive United Kingdom distribution 

 

agreement between Toko Incorporated, who are the world's largest 

 

manufacturer of wound components, and Cirkit Holdings Plc, marks 

 

the beginning of the two companies' second decade of association. 

 

The original agreement, signed in 1974, with Ambit International, 

 

one of the principal founding members of the Cirkit Holdings group, 

 

made them the first franchised Toko distributor in the UK. 

 

In addition to being the sole UK stockist of Toko coils, Cirkit holds a 

 

comprehensive inventory of their other components including filters of 

 

all types, fixed inductors, bi-polar i.c.s, numerically controlled l.s.i., 

 

Vari-cap diodes and push-button switches. The most recent addition to 

 

the range of Toko products being helical filters. 

 

Commenting on the renewal of the Toko franchise, Cirkit's chief 

 

executive, Christopher Sawyer said, "Perfected over some 30 years of 

 

development, Toko's miniature transformers are now produced in quan-
tities of more than 100 million units per month and are used in virtually 

 

every radio and television set, hi-fi and communications system 

 

produced around the world." 
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The Quick Disk will retail at £249.95 including VAT, 

 

postage and packing. Further information from Solo 

 

Software Ltd, Dept EE, Unit 95B, Blackpole Trading Estate 

 

West, Worcester WR3 8TJ. 

 

Job Surge 

 

Power supply manufacturer Coutant Electronics have been granted 

 

planning permission for a new 19,000 square feet factory next door to 

 

their existing 30,000 square feet site in Ilfracombe, North Devon. Work 

 

on the new building began in July for completion early in 1985. 

 

Coutant, already the largest private employer in the area, will be 

 

recruiting more than 100 extra staff—mainly for production work, over 

 

the next three years. 

 

Richard Sanders (left), General Manager of Toko (UK) Ltd., is pictured with 

 

Cirkit executire Mike Sandham (centre), Sales Manager of the Industrial Diri-
sion and Richard Bulgin, Head of the Consumer Dirlsion at the companv's 

 

Broxbourne sho wroom. 
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NEW •NEW • NEW •NEW 

 

CLEAN DISCS 

 

THE introduction of their first 

 

accessory product for Com-

pact Discs is announced by Bib 

 

Audio/Video Products. The Bib 

 

CD 212 cleaning kit comprises a 

 

bottle of special formula cleaning 

 

liquid, applicator cloths and a 

 

high quality chamois leather 

 

polisher. All items are packed in a 

 

convenient storage wallet for dust 

 

free protection. 

 

To maintain the high quality 

 

reproduction from CD discs, it is 

 

claimed that it is necessary to 

 

keep the surface of compact discs 

 

free from finger prints, dust and 

 

dirt and other contaminants as 

 

these prevent the laser optical 

 

system operating correctly, 

 

resulting in distortion and poor 

 

performance. 

 

The Bib CD 212 cleaning kit 

 

has a recommended retail price of 

 

£2.99, including VAT. Bib also 

 

state that the same kit is suitable 

 

for cleaning video laser discs. 

 

Bib Audio/Video Products Ltd., 

 

Dept EE, Kelsey House, 

 

Wood Lane End, 

 

Hemet Hempstead, 

 

Herts HP1 4RQ. 

 

r 

 

ADJUSTABLE STRIPPERS 

 

Two pairs of adjustable wire 

 

strippers have been added 

 

to the Knipex range of hand tools 

 

by Draper Tools Ltd. 

 

Both are manufactured from 

 

special tool steel with ground and 

 

polished heads incorporating "V" 

 

cutting grooves and knurled rings 

 

to lock the screw adjusters in 

 

position. 

 

Handles are spring-loaded and 

 

the insulation from wires up to 

 

5mm diameter can be stripped. 

 

One model has soft p.v.c. coated 

 

handles and the other features 

 

a heavy-duty insulated p.v.c. 

 

coating. 

 

Further details from: 

 

Draper Tools Ltd., 

 

Dept EE, Hurslep Road, 

 

Chandler's Ford, 

 

Eastleigh, Hants SOS SYF. 

 

IN THE BAG 

 

FOR the "all-weather" radio and 

 

CB enthusiasts, Aquaman 

 

(UK) Ltd. have just marketed the 

 

AQ2, a waterproof casing for 

 

hand-held radios. 

 

The "p.v.c. bag" allows radio 

 

communication to continue unim-

paired in the roughest of condi-
tions, be it on land or sea. This 

 

ingenious idea is extremely easy 

 

to use, allows total access to all 

 

the controls and makes your set 

 

buoyant—a priceless asset if you 

 

happen to drop it in the "drink". 

 

The AQ2 is an ultra-violet 

 

stabilised p.v.c. casing designed to 

 

fit hand-held radios comfortably. 

 

The controls on a v.h.f. set, for in-

stance, can be used through a 

 

finger pocket. The casing is sealed 

 

by a Aquaclip which offers quick 

 

access for insertion or removal of 

 

the radio set. An adjustable strap 

 

makes it possible to carry it either 

 

around your neck or your wrist. 

 

It has been specially developed 

 

from corrosion resistant materials 

 

so that it won't deteriorate in con-
ditions at sea. It's strong too, it 

 

will take about as much knocking 

 

around as a v.h.f. set will and 

 

carries a one-year guarantee. 

 

At £ 12.50 it would appear to 

 

be a good purchase when you 

 

consider v.h.f. radios kick-off at 

 

around 1200, and it's a British 

 

product. For more details con-
tact: 

 

.4quaman (UK) Ltd., 

 

Dept FE, I a Broughton Street, 

 

London, SW83QJ. 

 

COMPUTER VISION 

 

ACOMPUTER Vision System, 

 

launched by Colne Robotics 

 

for the education and training 

 

market, is now generating interest 

 

among industrial buyers. 

 

Colvis is a fully programmable 

 

VLR (very low resolution) 

 

system, readily interfaced to other 

 

computers or computer con-
trolled equipment. It has so far 

 

been aimed at universities, 

 

polytechnics and higher educa-
tion colleges, for teaching and 

 

demonstrating principles of image 

 

processing. 

 

The system comprises a solid-
state camera, dedicated micro-
computer with power supply and 

 

teach pendant. With sophisticated 

 

software it extracts and learns in-
formation from the binary image 

 

produced, using parameters such 

 

as area, perimeter and centroid. 

 

Various functions are offered and 

 

there are valuable location and 

 

recognition facilities. 

 

One project has used the 

 

system to inspect medical elec-
trodes for damage. Other 

 

proposed applications employ 

 

Colvis as the sensor within a 

 

larger system possibly incor-
porating robots. As such it may 

 

be used to discriminate between 

 

similar items, for selection on the 

 

basis of visible "labels" that are 

 

..read" by the sensor. 

 

This versatile vision system is 

 

available from Colne Robotics for 

 

under £900. Further details may 

 

be obtained from: 

 

Colne Robotics Co. Ltd., 

 

Dept FE, Beayfort Roab. 

 

off Richmond Road, 

 

East Twickenham, 

 

Middy, TWI 1PQ. 

 

The Colvis System comprises lightweight solid-state camera, 

 

microcomputer, power supply unit and teach pendant. 

 

The camera can be used to give "sight" to a robot such as this, 

 

Colne"s Armdroid I. In this way its position can be adjusted to 

 

centre over the object in view—a useful facility for many industrial 

 

and training applications. 
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Alfred is designed to be built from an inexpensive kit 

 

and can be programmed by a computer. This new 

 

design is a strong, highly educational, model of an 

 

industrial robot. 
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000 

 

MICRO 
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AUDIO 

 

STORAGI 
SCOPE INTERFACE 

 

Use your television or monitor screen as a digital 

 

storage oscilloscope with this straightforward project. 

 

The interface is connected between the input signal 

 

and the BBC user port, and allows the VDU to present 

 

an analog signal as an oscilloscope-type 

display. 

 

..A►ewSeries 

 

FAUIT FINDING 

 

A short series of articles looking into that 

 

frustrating world of equipment fault-finding. Covers 

 

new, failed and old equipment de-glitching techni-
ques in a down-to-earth and practical way. 
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A Black Box Project 

 

SCOREBOARD 

 

judges Points indicator 

 

L.A.Privett 

 

THE object of this circuit is a type of 

 

electronic replacement of the cards 

 

held up by judges at competitions. As 

 

with the cards, they are numbered from 

 

0-9 and so too does this larger than nor-
mal display. The number required can be 

 

obtained by pulsing the count by means 

 

of a push-button located at the top of the 

 

"Black Box". This will run through the 

 

numbers 0-9 in sequence illuminating the 

 

various sections of a 7-segment display. 

 

As there are very few components in this 

 

circuit, several could be made for judges 

 

at competitions for a fairly low cost. 

 

CIRCUIT DESCRIPTION 

 

The circuit diagram of the Score-
board—Judges Points Indicator is shown 

 

in Fig. 1. 

 

The design comprises of one i.c. one 

 

resistor and capacitor and 28 Le.d.s. It is 

 

based around the CMOS i.c. 4033 a 

 

decade counter with 7-segment output. 

 

This output to the matrix of I.e.d.s in the 

 

form of the standard 7-segment display. 

 

Four I.e.d.s are wired in series to form 

 

each bar of the display. All the cathodes 

 

of each segment are connected to a com-
moned ground. A push-to-make push-
button is wired up between +ve and the 

 

clock in on IC I to give the required pulse. 

 

R I and C I are there to eliminate contact 

 

bounce. 

 

CONSTRUCTION 

 

The circuit is built on a piece of strip-
board 24 holes by 10 strips and the 

 

layout is shown in Fig. 2. 

 

The stripboard mounted components 

 

are straightforward and should prove no 

 

problem. Fixing the I.e.d.s, battery and 

 

switches should take some careful think-
ing prior to drilling as mounting all these 

 

ALL DESIGNS FEATURED IN 

 

THE BLACK BOX SERIES WILL 

 

USE THE SAME BLACK 

 

PLASTICS CASE AND SAME 

 

SIZE PIECE OF STRIPBOARD 
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Fig. 1 . Circuit diagram of the Scoreboard—Judges Points Indicator. 
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Fig. 2. The stripboard component layout and trackside view showing required 

 

breaks in the copper strips. 
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Fig. 3 (left). The l.e.d. matrix on the f ont panel, (centre) pin identification for the 

 

I.e.d.s and (right) wiring details for the display. 
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components inside the small box will be 

 

difficult, as with most of these "Black 

 

Box" projects. Check to see if you have 

 

wired the l,e,d.s correctly before fixing 

 

them in. A good point is to test them in-
dividually in their banks of four before 

 

wiring up permanently. Card was used 

 

between the exposed connections of the 

 

COMPONENTS 

 

Resistor 

 

R1 120k 

 

'W carbon ±5% 

 

Capacitor 

 

C 1 470n polyester 

 

Integrated circuit 

 

C1 4033 (CMOS) 

 

Miscellaneous 

 

S 1 ON/OFF slide switch 

 

X1 0.2in I.e.d.s (28 off) 

 

S2 push-to-make (keyboard 

 

typel 

 

Wire for links, connections to the 

 

display, switches, etc., Veropins, 

 

one plastic box 78 x 42 x 62mm 

 

approx., Veroboard, card for in-
sulating the board, PP3 connector, 

 

PP3 battery, small piece of foam. 

 

Approx. cost 

 

Guidance only 

 

:C1 0.00 

 

I.e.d,s and the rest of the box as an in-
sulator and protector. Foam was used to 

 

keep the battery from rattling about. 

 

Check to see that the i.c. is correctly in-
serted not forgetting to observe the static 

 

precautions. Connect up a 9V PP3 and 

 

switch on. If correctly wired a number 

 

will be displayed by the I,e.d,s, and by 

 

pushing the push-button repeatedly the 

 

numbers should follow in sequence. It 

 

should be noted here that if it is wired as 

 

shown then the 0 will not be displayed. If 

 

it is required that the 0 is to be displayed 

 

then refer to the second diagram for alter-
native link arrangements. ❑ 

 

CIRCUIT 

 

EXCHANGE 

 

This is the spot where readers pass on to 

 

fellow enthusiasts useful and interesting 

 

circuits they have themselves devised. 

 

Payment is made for all circuits pub-
lished in this feature. Contributions 

 

should be accompanied by a letter 

 

stating that the circuit idea offered is 

 

wholly or in significant part the original 

 

work of the sender and that it has not 

 

been offered for publication elsewhere. 

 

TOUCH SWITCH 

 

Tttls circuit enables you to turn on 

 

something (such as a light), wired via a 

 

relay, just by simply touching two contacts 

 

with your finger. When you initially supply the 

 

power to the circuit, the input to ICIa is low, 
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so the output is high. This means the input to 

 

ICIb is high, so the output is low, and the 

 

transistor is turned off. 

 

When you touch the contacts a positive 

 

pulse travels from the 9V "rail through your 

 

skin to the input to ICIa. Now the input to 

 

IC la is high, so its output is low. The input to 

 

IC I  is now low, so its output is high and the 

 

transistor is turned on. A similar action causes 

 

the circuit to be turned off. 

 

Capacitor C 1 is there to filter out "elec-
trical noise", which could falsely trigger the 

 

circuit. Resistor R2 is there to "lock on" the 

 

circuit, so when you remove your finger from 

 

the contacts the circuit stays on. This feeds 

 

back some of the high output from IC 1 b, to 

 

the input of ICIa. If you do not want the cir-
cuit to "lock on" then leave out R2. 

 

If you wish to, you can use a NOR "chip" 

 

(4001) instead of a NAND (4011). This will 

 

make no difference. In any case, both of these 

 

..
chips" have four gates, so the two gates not 

 

needed MUST be "tied up". To do this, con-
nect the four inputs of the two gates not 

 

needed to the positive supply. If this is not 

 

done the unused gates will rapidly oscillate. 

 

J. P. Blaker, 

 

Rochester, Kent. 

 

G 7k0 

 

RLA 

 

TR1 

 

BC1B<L 

 

SIMPLE 

 

PULSER 

 

SWITCH 

 

4* 

 

LED 2 

 

0 2" RED 

 

OP 

 

I
*
 

 

LED  

 

0 2" 

 

GREEN 

 

lreu•l 

 

Ttie trouble with all mechanical switches is 

 

'bounce'. This circuit eliminates 'bounce' 

 

and enables the switch to be used to provide 

 

pulses for use in digital circuits. It is a simple 

 

design similar to many others, but is well 

 

worth building, as it is cheap and effective. 

 

Its operation relies on the feedback from 

 

the output to the input of ICla. This ensures 

 

that when the switch is in a transitional state, 

 

or 'bouncing', the output will remain stable. 

 

Two I.e.d.s are included to indicate the state of 

 

the output. 

 

Hamid-Reza Tajzadeh, 

 

Tehran, Iran. 
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What is RADIATION? 

 

DETECTORS 

 

TtE term "radiation detector" covers a 

 

wide range of electronic devices, and 

 

includes some non-electronic ones. Most 

 

of the electronic types are not merely 

 

detectors but sophisticated scientific in-
struments designed to measure the energy 

 

carried by the tiny fragments of exploding 

 

atoms that we call radiation. 

 

Some of these instruments cost up-
wards of £5000 and none of them are 

 

cheap. For anyone who just wants to 

 

know how much radiation can be found 

 

in his surroundings, that sort of outlay is 

 

pointless anyway. So, if you're thinking 

 

of buying or even building a detector of 

 

some sort, here is a quick guide to the 

 

basic types and their modes of operation. 

 

GAS-FILLED DETECTORS 

 

Radiation detectors generally depend 

 

on the fact that radiation is able to knock 

 

electrons out of their orbit around the 

 

atom's nucleus. This leaves the atom in-
volved with a positive electric charge, and 

 

it is now called an "ion". This is where we 

 

get the term "ionising-radiation". 

 

A gas-filled detector consists of two 

 

metal plates which have a high voltage 

 

applied across them. When radiation 

 

produces an ion in the gas between the 

 

plates, the high voltage pulls the ion one 

 

way and the freed electron the other way 

 

by electrostatic attraction (Fig. la). The 

 

Fig. 1 a. The ion is pulled one way 

 

and the electron the other way by 

 

the electrostatic force of the plates. 
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ion moves towards the negative plate 

 

(cathode) and the electron moves towards 

 

the positive plate (anode). 

 

To make sure that the ion can move 

 

easily towards the cathode, the gas 

 

pressure has to be kept low. With less gas 

 

atoms in the way, there is more freedom 

 

of movement in the gas. 

 

When the ion touches the cathode, a 

 

new electron jumps out of the metal to 

 

neutralise its charge. At the same time 

 

(more or less), the old electron enters the 

 

anode plate (Fig. 1 b). The net result is a 

 

transfer of electrons from the cathode to 

 

the anode which is, of course, a 

 

measurable electric current. 

 

REln.l 

 

OLD ELECTRON 

 

ENTERS PLATE 

 

NEW ELECTRON 

 

FROM PLATE 

 

NEGATIVE PLATE 

 

P05171VE PLATE 

 

Fig. 1b. A pulse of electric current 

 

flows when the ion and the electron 

 

reach the plates. 

 

MULTIPLICATION 

 

Ordinarily, a pulse of electricity 

 

corresponding to the movement of one 

 

electron round the circuit is produced by 

 

each ionising "event". But, if the voltage 

 

on the plates is high enough the ion can 

 

move much faster and when it crashes 

 

into other gas atoms it can create yet 

 

more ion/electron pairs. So for each 

 

primary ion pair produced by radiation, 

 

many secondary ion pairs are produced 

 

in the gas. This effect is called gas multi-

plication and it results in a very strong 

 

electric pulse. This is what makes the 

 

Geiger counter so effective in detecting 

 

radiation. 

 

THE GEIGER-MOLLER 

 

COUNTER 

 

A Geiger counter tube is made on a 

 

cylindrical pattern, with the anode as a 

 

thin wire down the centre of a tubular 

 

cathode. Fig. 2 shows this construction. 

 

There is a glass bead on the end of the 

 

anode wire to reduce the electrostatic 

 

stress at this point, and a thin mica "win-

dow" to allow radiation to enter the tube. 

 

The strong pulse of electric current 

 

produced by each particle of radiation 

 

causes a change of voltage across a 

 

resistor in series with the tube. This is am-

plified and fed to a loudspeaker, giving a 

 

Fig. 2. Basic Geiger counter construction. 
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series of loud clicks whenever radiation 

 

reaches the detector. Sometimes a 

 

ratemeter is also connected to measure 

 

the strength of the radioactivity more 

 

accurately. 

 

SOLID-STATE DETECTORS 

 

Since the invention of silicon semicon-
ductor devices, it has become possible to 

 

make solid-state radiation detectors. 

 

These are based on the properties of the 

 

p-n junction. A good p-n junction in 

 

reverse bias can have a resistance so high 

 

that the leakage current across the junc-
tion is virtually zero. This means that we 

 

can have a situation very similar to a gas 

 

type detector, with a voltage applied 

 

across a thin layer of non-conducting 

 

material. 

 

When radiation passes through this 

 

"barrier layer" it raises electrons to the 

 

conduction band so that a current flows 

 

through the junction (Fig. 3). The con-

IOMO 

 

AMPLIFIER -0--

RADIATION 

 

GOLD LAYER 

 

P-TYPE LAYER 

 

JUNCTION LAYER 

 

Fig. 3. Solid-state detector. 

 

duction band in a semiconductor is a 

 

term used to describe a sort of inter-
mediate orbit for electrons where they are 

 

not completely bound to a particular 

 

atom yet not entirely free (ionised) either. 

 

They do a sort of "change-your-partners" 

 

around all the atoms in the crystal. You 

 

can imagine the conduction band as a 

 

broad pathway looping round the atoms. 

 

The p-n junction is made as close to 

 

the surface of the crystal as possible so 

 

that the radiation can reach it easily, and 

 

is covered by a thin layer of gold to make 

 

the electrical connection. Hence the name 

 

"surface barrier" detector. 

 

Other types of solid-state detector, 

 

operating on similar principles but with 

 

much thicker sensitive layers are made, 

 

but these are very specialised, expensive 

 

and usually have a cooling system which 

 

employs liquid air. 

 

Because the solid-state detector doesn't 

 

multiply the pulse like a Geiger tube, the 

 

electronic circuit associated with it has to 

 

be more sensitive pushing up the price of 

 

this kind of equipment. 
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,Fig. 4. Bas c scintillator construction. 

 

SCINTI LLATORS 

 

Many materials give out light when 

 

radiation strikes them. A fairly common 

 

one is zinc sulphide. This compound used 

 

to be mixed with radium to make 

 

luminous paint for watches. Because it is 

 

opaque, it can only be used in thin layers. 

 

This isn't very convenient since thin 

 

layers don't absorb radiation very well. 

 

Some other scintillator materials, as they 

 

are called, are transparent and so large 

 

chunks can be used. A photomultiplier 

 

tube is used to detect the light flashes 

 

(Fig. 4). These detectors tend to be fragile 

 

and expensive, they are really too 

 

sophisticated for everyday use. 

 

RADIATION DOSIMETERS 

 

For measurement of the activity of a 

 

source of radiation, electronic devices 

 

such as Geiger counters and surface 

 

barrier detectors are the most effective. 

 

Usually though, what people want to 

 

know is the total amount of radiation that 

 

a person has absorbed over a period of 

 

time. In this case, it is best to use a radia-
tion dosimeter. Three types of radiation 

 

dosimeter are in common use nowadays: 

 

Quartz fibre electroscopes, Photographic 

 

film and Thermoluminescent dosimeters 

 

(T.L.Ds). Because they require special 

 

equipment to "read" them, T.L.Ds are 

 

not of great interest to us here. They work 

 

on the principle that some materials give 

 

out light when heated after they have 

 

been irradiated. (Sand does this quite 

 

well.) They have advantages in confined 

 

areas because they can be quite small. 

 

The other two types of dosimeter are 

 

worth considering in more detail because 

 

they are both simple to use and fairly 

 

cheap. 

 

ELECTROSCOPES 

 

An electroscope is a primitive 

 

voltmeter used in electrostatic experi-

ments. It relies on the fact that like 

 

charges repel. Fig. 5 shows the more 

 

familiar gold-leaf electroscope in use. 

 

Notice that the gold-leaf "limb" is pushed 

 

away from the main arm by electrostatic 

 

force and that the amount of lift is depen-
dent on the voltage. 

 

When radiation ionises the air around 

 

the charged electroscope the static charge 

 

leaks away and the gold-leaf gradually 

 

falls. The leaf shows by its position how 

 

much charge is left and so how much 

 

radiation it has experienced since it was 

 

charged. 

 

The quartz Fibre electroscope is just a 

 

more robust version of the gold-leaf type 

 

and is usually made in the shape of a pen 

 

for convenience. These "pen dosimeters" 

 

have to be charged before use to around 

 

200 volts. 

 

PHOTOGRAPHIC FILM 

 

DOSIMETERS 

 

A piece of film is affected by radiation 

 

Fig. 5. The electroscope. 

 

When charged with a high voltage 

 

the gold-leaf leg rises. 

 

The charge is 

 

retained when 

 

the battery is 

 

disconnected. 

 

IEE 113.1 

 

Radiation ionises the air inside the 

 

case, the charge leaks away and the 

 

gold-leaf falls. 
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just the same as by light. To make a 

 

dosimeter, a small sheet of photographic 

 

paper is placed in a light, tight wrapper 

 

inside a plastic case. Radiation filters, 

 

which are just sheets of different metals 

 

are included in the case. These filters ab-
sorb the alpha, beta or gamma rays to 

 

different extents to give an idea of what 

 

sort of radiation the dosimeter has 

 

received. The amount of fogging shown 

 

when the film is developed is a measure of 

 

the total radiation dose. 

 

DO IT YOURSELF 

 

A simple experiment in radiation detec-
tion can be performed at home using 

 

crystals of Uranyl Acetate. These can be 

 

obtained from most laboratory suppliers 

 

at around £2 for 25 grams. (Try the 

 

Yellow Pages.) If a few of these crystals 

 

are sprinkled onto a sheet of photo-
graphic paper and left in total darkness 

 

for a few weeks, the paper will become 

 

fogged where the crystals lie. Much more 

 

rapid results can be obtained using an old 

 

watch with luminous dial, particularly if 

 

the cover glass is removed. 

 

if you do try this last experiment with 

 

the cover glass off, handle the watch with 

 

care and wash your hands afterwards, 

 

these old watches were painted with a 

 

highly active mixture of radium and zinc 

 

sulphide. 

 

CONCLUSIONS 

 

For radiation detection as opposed to 

 

dosimetry, there is really nothing to equal 

 

a Geiger counter for convenience, ease of 

 

use and price. With this sort of instru-
ment it is possible to tell immediately if 

 

there is any radioactivity about, and to 

 

measure roughly how strong it is. Unfor-

tunately, because public demand for them 

 

is low at present, they are not easily ob-
tainable. 

 

Radiation dosimeters of the quartz 

 

fibre type can often be purchased from 

 

government surplus dealers. They have 

 

two disadvantages though, in that they 

 

have to be charged before use, and they 

 

only indicate how much radiation you 

 

have already encountered. Since they are 

 

intended for use in high radiation areas, in 

 

laboratories, etc., quartz electroscopes 

 

are not generally sensitive enough to 

 

register the low level of radiation norm-

ally found in the environment. On enter-

ing a nuclear reactor, I was once handed 

 

one of these instruments and told "If you 

 

see the needle move, Run!" 

 

Perhaps the speaker wasn't being en-

tirely fair though. These dosimeters 

 

usually read up to 200mR, and the nor-
mal safe level of radiation for the general 

 

public is set around 10mR per week. 

 

Radiation workers are allowed ten times 

 

this, but only when subjected to regular 

 

medical check-ups. ❑ 

 

COUNTER 

 

INTELLIGENCE, 

 

Beginners Start Here 

 

October, being the month when many of 

 

us switch from outdoor to indoor pursuits, 

 

we naturally expect new readers to join us 

 

by the score. Many of them will be com-

mencing this hobby and soon they will be 

 

itching to pick up soldering iron and screw-

driver and explore for the first time the 

 

wonderful world of electronic construction. 

 

I will therefore, deliver my usual homily 

 

on the purchase of their possible require-
ments. The basic tools are not much of a 

 

problem (a good ironmonger can supply 

 

most of them) it is when we come to the 

 

building blocks that advice is required. 

 

A few years ago, this advice would not 

 

have been necessary, every village of even 

 

a few thousand inhabitants would have had 

 

its little shop round the corner. Sometimes 

 

the proprietor would also be the town's 

 

local electrician who sold components as a 

 

sideline. 

 

I well remember a holiday during that 

 

period, when I was exploring the small 

 

streets that traverse the canals in Venice. 

 

There were shops on all sides full of elegant 

 

wearing apparel, wine, perfume, delicious 

 

pastries and chocolates, and there in the 

 

middle, sticking up like a sore thumb, a little 

 

shop crammed with resistors, capacitors, 

 

speakers everything in fact, to gladden the 

 

enthusiast's heart. 

 

Today, the scene has changed 

 

dramatically. The range of components has 

 

enlarged beyond all expectations, making it 

 

impossible for any one retailer to stock all 

 

requirements and, sadly, the recession has 

 

claimed many victims, in what, as I have of-
ten stressed, is an interesting but not very 

 

lucrative profession. What it all boils down 

 

BY PAUL YOUNG 

 

to is this, unless you live in one of the larger 

 

cities, you will have to rely on mail order for 

 

most of your bits and pieces. 

 

You will find plenty of addresses to write 

 

to in this magazine, and our associated 

 

publication, "Practical Electronics". Send 

 

for as many mail order catalogues as you 

 

can afford and study them, you will 

 

probably have to deal with three for four 

 

firms to satisfy all your needs. If you are 

 

price conscious you will find this 

 

preliminary work will pay off. 

 

The smaller businesses are usually run by 

 

enthusiasts who will always try and help 

 

you. It is a good idea to join a local Radio 

 

Club if you are lucky enough to have one in 

 

your vicinity. The members often hold sales 

 

of their surplus material and this is a good 

 

chance to acquire a few bargains. 

 

Mr. Bell And Mrs. Mopp 

 

About one hundred and ten years ago, 

 

Alexander Graham Bell was busy inventing 

 

the Telephone. The microphone evolved as 

 

two carbon elements situated close 

 

together in a small round container and the 

 

intervening space was filled with carbon 

 

granules. The resistance between the two 

 

elements would vary as the granules were 

 

agitated by the human voice and the 

 

current passing through them would vary 

 

accordingly. When the resulting current 

 

was passed through an electromagnet with 

 

a thin steel diaphragm fixed in front, it 

 

would cause it to vibrate at the original fre-

quencies. 

 

I will now describe the microphone in 

 

use today, 1 10 years later, but no, it would 

 

be a waste of valuable space, just read the 

 

above again. In 1 10 years it has not altered, 

 

and why should it, it is simple, cheap, 

 

efficient and practically indestructable. 

 

When it became a bit noisy, you simply 

 

clouted it with something heavy. Now they 

 

are replacing them with a complicated 

 

transducer microphone or a moving coil 

 

with its own built in pre-amp. The old one 

 

cost pennies, the new one over £6. 

 

Why? you may ask. I questioned a GPO 

 

engineer about this, and he told me it was 

 

because of the "Mrs. Mopps". In other 

 

words, the cleaning ladies rushing round 

 

with their aerosol sprays cause the granules 

 

to stick together. Never mind A.G.B. it has 

 

had a good innings, but is this progress? I 

 

don't know. I do think that anything that is 

 

simple and works, should not be replaced, 

 

unless there is a very sound reason for do-

ing so. 

 

Which reminds me, the other day, a 

 

friend of mine was very upset because he 

 

lost his car keys. He had a spare ignition 

 

key, so I asked him, why all the fuss, 

 

because he confided, I have no key for the 

 

boot. 

 

I was still non-plussed, and suggested 

 

that he pop round to the local agent and 

 

buy one. It was then that the real snag 

 

came to light. The boot has a special elec-
tronic lock, and a new key costs £1511 1 

 

wonder what on earth he keeps in his boot, 

 

Kruger Rands? 

 

The Electronic Nose 

 

I was amused to see a two-page spread 

 

in one of the Sunday supplements spon-
sored by the Royal Air Force, for the pur-
pose of persuading Electronic Graduates to 

 

train as Engineering Officers. The picture 

 

shows an aircraft that the RAF call a 

 

"Nimrod" which is conspicuous by its long 

 

nose, and the caption reads: 'The Elec-
tronics that will keep Britain's Nose in 

 

front". 

 

Unfortunately, if some of the would-be 

 

Engineering Officers are also aircraft buffs, 

 

they will immediately spot that the so-
called "Nimrod'" is none other than our old 

 

friend the "Comet" which, give or take a 

 

year or two, is twenty years old. It may 

 

make them wonder, whether the "Elec-
tronics" alluded to are more recentl l 
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PREVIOUSLY ADVERTISED 

 

STILL AVAILABLE 

 

Tape punch and reader 

 

Bench noln ing transformer 250 watt   

 

BOAC in flight stereo unit 

 

Drill assortment 4 each 25 sizes between .25mm & 2.5mm 

 

Battery condition tester, less box 

 

Nicad chargers, mains 

 

Flourescent inventor 13 watt from 12y 

 

Ten digit stitch psi phone etc. 

 

Unnelecwr 2 pole 25 way 

 

Water valve mans operated 

 

Counter 6 digit mum operated 

 

ditto 12v remittable 

 

Double glazing clear PVC sheet, 23%r wide-per running ft. 

 

Locking mechanism with 2 keys 

 

Magnetic Clutch . 

 

Mouth operated suck or blow switch 

 

Solenoid with slug 8 .12v battery op. 

 

dl Ito 230, mains 

 

Timer Omron STP NH 110v AC Cod 

 

Key switch with 2 keys do, Morris 

 

Air valve mains operated 

 

Latching relay mans operated 

 

Dry film lubricant aerosol can 

 

Coln; switch, cased with com tray 
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8 POWERFUL MODEL 

 

/ 9 MOTORS 

 

(all different) 

 

�
a
 71 

,  for robots, meccanos, drills, 

 

remote control planes, boats, 

 

I' 

 

em. E2.95. 

 

4 \ 

 

IW 

 

Con-Plele 1,.1 of parts for a three channel found to tight unit 

 

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

 

with but it it plenty rugged enough for ditto wok. The unit is 

 

housed m an attractive Iwo tone metal case and hall controls for 

 

each cannel h , and a matter on/off. The audio input and output 

 

are by 4' sockets and three panel mounting fuse holders provide 

 

Ihyristor protection. A four pin plug and socket facilitate ease of 

 

connecting lamps. Special price is 04.95 in kit form or E25.00 

 

assembled and tested. 

 

MINI-MULTI TESTER Deluxe Pocket size precision mov 

 

ing coil s nftrument, Jewelled bearings- 2000o.p.v mail scale. 

 

1/ instant range measures: DC volts 10, 50, 250, 1000. 

 

AC volts 10, 50, 250, 1000. 

 

DC amps 0 - 100 mA. 

 

Continuity and reastance 0 1 Meg ohms 

 

n two ranges, Complete wdn test prods 

 

end cost ruction book showing how to 

 

measure  capacity and inductance as well. 

 

Unbelievable value at only E6.75 a GOP 

 

Post and insurance. 

 

FREE Amps range kit to enable 

 

you to read DC current from 0 

 

10 amps, directly on the 0 10 

 

male. It's free if you purchase 

 

quick' y, but if you already own a 

 

Mini Testa and would like one, 

 

send E2.50. 

 

EXTRA POWERFUL 12V MOTOR 

 

Probably develops up to '% h.p. sort could be used to power a 

 

go-kart or to drive a compressor, etc. E7.95 r E1.50 post. 

 

THERMOSTAT ASSORTMENT 

 

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

 

There are the current slats which will open the SNnich to protec 

 

devices against overload, short circuits, etc., or when titt-d say 

 

in front of the element of a blow heater, the heat would trip 

 

the star if the blower fuses, appliance slats, one for high temp 

 

eratures, others adjustable over a range of temperatures which 

 

could include 0 - 100°C. There is also a thermostatic Pod which 

 

can be immersed, an oven %tat, a calibrated boiler star, finally an 

 

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

 

loft could protect your pipes from freezing. Separately, these 

 

thermostats could cast around ft 5.00 however, you can have 

 

me Parcel for E2.50. 

 

MINI MONO AMP on P c b , size 4
- x 2" facto I 

 

Filled volume control and a hole for a tone cop 

 

trot should you require H. The amplifier 

 

hat three Itan-l- and we esb. 

 

ate the output to be 3W s.m 

 

More loch nical data Snail 
r

be mclud 

 

ad wish the amp Brand new, 

 

perfect Condition, olleied at the very 

 

low pace of E1.15 each, o. 10 for EI10.00. 

 

- BARGAIN OF THE YEAR - 

 

The AMSTRAD Stereo Tuner. 

 

This ready assembled unit is the ideal tuner for a music 

 

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

 

Personal stereo radio - easy to carry about and which will 

 

q.w pti you superb receon. 

 

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

 

take it with you to use in the lounge when the rest of the 

 

family want to view programmes in which you are no  

 

. no-ted. You can listen to some music instead. 

 

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

 

medium wow bend 525 - 1650KHz, FM bend 87 - 

 

1OBMHz, mono, stereo & AFC switchable, tuning meter 

 

give you spot on stereo tuning, optional LED wave bend 

 

, ndicat or, fully esm'bled and fully aligned. Full wiring 

 

up data showing you how to con nett to amphfier or head 

 

Phones and detads of suitable FM aerial (note ferrite rod 

 

,al is included lOr medium and long wave bends AI! 

 

made up on wry compact board. 

 

offered n a fraction of in cost: only £6.00 

 

Post Free 

 

THIS MONTH'S SNIP 

 

Hi Fi sound born your Spectrum 1 watt amp 

 

pm speaker & instructions E2.45 

 

REVERSIBLE MOTOR with control gear Made by the 

 

famous Frsmc0 Company this robust motor it epprox 7'/." IOnB, 3'%r" 

 

dim. 3/8" shaft. Very powerful, almost impossible to stop. Itleal for 

 

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

 

properly balanced. Offered complete with control gear as follows: 

 

1 Framco motor with gear box 1 push to start switch 

 

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

 

1 circuit Meg. of connoc Ions ONLY E19.50 • postage E2.50. 

 

FOR SOMEONE SPECIAL 

 

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

 

'Happy Birthday' 'Merry Christmas', 
-
Wadding March', etc, or 

 

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

 

making cards musical. Mini microchip speaker and battery with 

 

switch that operates as the card is opened. Please state tune when 

 

ordering. Complete, ready to work 91.25. 

 

JOYSTICK 

 

WHY PAY £10 OR MORE - Make yourself a Joystick - 

 

full details were given in Dec/Jan 'Sinclair Projects'. We will 

 

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

 

Spectrum or ZX81 it is equally suitable for any home computer. 

 

TELEPHONE ITEMS (sac-GPO) 

 

Plug and Wall socket - 4 pm or 5 pm E3.45 

 

Et  15 

 

E7  50 

 

E5  50 

 

E6  50 

 

Bell ringing Power amt   E4 50 

 

Pick up cod El  15 

 

STABILISED POWER SUPPLY (Mains Input) 

 

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

 

Regulated for line volts and load current. Voltage regulation 1% 

 

with input variations up to 20% load regulation 1% from no 

 

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

 

case Models available 5v - 9A E23. 12v - 1.5A 

 

C13,25  15y - 1 2A C13 25 24v - 2A E23, 

 

PRESTEL UNIT - brand new and complete except for 7 

 

plug m IC's - Price: E14.95 

 

♦ E2.00 P&p 

 

Note British Tele 

 

com may not 

 

connect this equip 

 

ant as there is no 

 

manufacturer to 

 

guarantee it, however 

 

d n well worth buying 

 

1pr its immense breakdown 

 

value sold Originally at over E150 

 

Plugs only 4 pin or 5 pin 

 

Modern desk telephone 

 

Heavy black old type 

 

External bell unit 

 

25A ELECTRICAL PROGRAMMER 

 

Learn in your sleep Have radio playing and 

 

kettle boiling as you wake - switch on lights to 

 

ward off intruders - have a warm house to come 

 

hone to. You can do all them and more. By e 

 

famous maker with 25 amp on/off switch. 

 

Independent 60 minute memory logger. 

 

A beautiful un't at E2.50. 

 

BELLS & ALARMS 

 

Huotei:Siren 6v 12v 

 

Loud, mad & soft buzzer 

 

an buzzer ex G.P.O. 

 

12" Gong cast iron cased ALARM BELL 12. do 

 

6" Gong 12v do 

 

69p 

 

75p 

 

SOP 

 

E 19.50 

 

E7.50 

 

50 THINGS YOU CAN MAKE 

 

Things you can make include- Mull, range meter, Low 

 

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

 

iron minder, Two way telephone, Memory logger, Liw 

 

line tester, Continuity checker, etc, etc., and you will still 

 

haw hundreds of parts for future projects. Our IOKg 

 

Parcel contains not less than 1,000 items panel meters, 

 

timers, thermal trips, relays, switches, motors, dolls, taps, 

 

and dies, fools, thermostats, coils, condensers, resistors, 

 

esrphOne/microphones, mead charger, power unit, 

 

mop is--turn pots and notes on the 50 projects 

 

YOURS FOR ONLY £11.50 plus £3.00 post. 

 

FROZEN PIPES. Can be avoided by winding our heating cable 

 

around them - 15 mtrsconnecled to mains costs only about top per 

 

week to run. Hundreds of Other uses as it .s waterproof and very 

 

nexlble. Resistance 60 ohmsimetre. Price 28p/mebe or 15 in for E3.95 

 

FLEXIBLE EXTENSION LEAD twin rubber 

 

.5mm ideal grass tuners etc 250mm mil E25.00 

 

50 meter coil Its 75 

 

MAINS TRANSFORMERS 

 

4 volt 4 amp E1.75 24 volt 4 amp E4 85 

 

6 volt lamp EIA5 25 volt lamp E2.25 

 

12 volt Y amp E1.15 35 volt 2 amp E3 95 

 

12 vat Y. amp [1.55 38 voh 2X amp E4.95 

 

12 volt 1 amp E1.75 26 volt 10 amp E9 95 

 

15 volt 2 amp E3.45 50 volt 2 amp E5.50 

 

t 5 voh 4 amp E4.60 25.0.25 iG amp 0 95 

 

18 volt lamp E1.95 12.012 tamp C4.95 

 

b 20 yo 1 amp E2.30 115v 10ow auto 0.95 

 

24.01 2 amp E3 45 115v 250w auto E5.75 

 

J. BULL (Electrical) Ltd. 

 

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

 

HAYWARDS HEATH, SUSSEX RH16 3QU. 

 

Established 

 

30 YEARS 

 

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

 

E12 add 60p service charge Monthly account orders accepted from 

 

schools and pudic companies. Access & B/card orders accepted day or 

 

night. Haywerds Heath (04441 454563. Bulk Orden phone for quote 

 

Shop open 9.00 - 5.30, mon to Fri, not Saturday. 

 

STORE CLOSING SALE 

 

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

 

items, everything from AERIALS to ZENER will be cleared at 

 

lantastx:ally low prices - if you are a manufacturer you can save 

 

yourself a fortune - send for our Sale List, not for sma ll buyers as 

 

minimum order E100. 

 

EXTRACTOR FANS -- MAINS OPERATED 

 

Woods extra[tgf. 

 

S' - E5.75, Post [1.25. 

 

6" - E6.95, Poor E1.25. 

 

5" Plannar extractor 

 

E6.50. Post C1.25. 

 

4'x4" Muffin 115v. 

 

E4. So. Post 75p, 

 

4"x 4" Muffin 230v. 

 

E5.75. Post 75p. 

 

All the above ex-computer, 

 

those below are unused. 

 

4" .4 E8.50. Post 75p. 

 

9" American made 

 

E11.50. post E2.00. 

 

Tangenbal Slower 10x3 

 

art outlet, dual speed 

 

E4.60. Past E1.50. 

 

TANGENTIAL BLOW HEATER 

 

by British Solartron, as 

 

used in best blow heaters. 

 

2Kw epprox 9' wide E5.95, 

 

3Kw either 9" or 12" wide 

 

Your choice) 98.96 com-
plete with 'cold' 'half' and 

 

'full heat switch, safety 

 

cut out and connection dig. 

 

Please add pmt E1.50 for 1 or E2.30 for two. 

 

2.5 Kw KIT Still available. E4.95. E7.50 cwt. 

 

MINIATURE WAFER SWITCHES 

 

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

 

4 poi¢, 3 way - 2 pole, 4 way - 3 pole, 4 way -
2 pole, 6 way - 1 pole, 12 way. 

 

All at 25p each or 10 for E2.00 

 

OTHER TYPES IN STOCK - PLEASE ENQUIRE 

 

24 HOUR TIME SWITCH - Made for cohtrol of Randall 

 

Central Heating Balers these give 2 onioffs pe, 24 hrs. Equally 

 

suitable for control of immersion heaters of heating systems. E4.60. 

 

CONNECTING WIRE PACK 96 lengths of connecting 

 

woe, each 1 mere long and differently colour coded, a must for 

 

those dilf cull interconnecting IoM. 85p the lot. 

 

RED LEDS 10 for Bets. l Op for E5.75. 1000 for E52. 

 

IN LINE SIMMERSTAT ideal heat controller for soldering 

 

ao.I many other hand-held appliances. E2.30. 10 for E17.25. 

 

VENNER TIME SWITCH 

 

Mains operated with 20 amp switch, one 

 

on and one off per 24 hrs. repeats daily 

 

automatically correcting for the lengthen 

 

ing or shortening day. An expensive time 

 

switch but you can haw it for only 92.95. 

 

These are without case but we can supply 

 

a plastic case - E7.75 or metal case E2.95. 

 

Also available is adaptor kit to convert 

 

this into a normal 24 hr time switch 

 

but with the added advantage of up to 

 

12 on/offs per 24 hrs. This makes en 

 

ideal controller for the immersion heater. 

 

Price of adaptor kit is E2.30. 

 

Ex-Electricity Board, 

 

Guaranteed 12 months. 

 

IONISER KIT 

 

Refresh your home, office, shop, work room, ecC. With a 

 

negative ION geneialor Makes you feel better and work 

 

harder a s mpiete mains ooe•atrd kit, case included 

 

El 1.95 plus E2.00 post. 

 

OTHER POPULAR PROJECTS 

 

Short Wave Set covers all the short .,l, s"q 

 

Plug-in cods Kit complete [14.50 

 

R C Bridge Kit 0995 

 

3 Channel Sound to Light - with fully prepared metal call. E14.95 

 

Dill. - made up E25  00 

 

Big Ear, listen through wells E9.50 

 

Robot controller receiver/transmitter   E9.50 

 

Ignition kit - helps starling, saves petrol, improves 

 

performance E13  95 

 

Sdent sentinel Ultra Sonic Transmitter and receiver E9.50 

 

Car Light'left on'alarm f3.50 

 

Secret switch -- pools friends and enemies alike . . . E7.95 

 

3 - 30v Vanfble Power Supply 03.80 

 

2 Short & Medium wave Crystal Radio E3.99 

 

3v to 16v Mains Power Supply Kit E1.95 

 

Light Chaser three modes 017.50 

 

Mullard Undex H,F, stereo amphfier with speakers [16.75 

 

Radio stethoscope fault finding aid E4.80 

 

Mug stop -- emits piercing squark 02.50 

 

Mora Trainer complete with key E2 99 

 

Doll control kit . . . . E3 95 

 

Drill control kit- made up E6.95 

 

Interrupled beam kit C2  50 

 

Transmmer surveillance kit E2  30 

 

Radio Mike E6  90 

 

FM receiver kit - for surveillance or normal FM E3.50 

 

Seat Belt reminder E3  00 

 

Ca S Charger Kit E1550 

 

SOH heater for plants and seeds E16  50 

 

Insulation Tester - electronic megger E7  95 

 

Battery shaver or fluorescent from 12, E690 

 

Matchbox Radio receives Medium Wave C295 

 

M. aer Pre amp disco special with case E16  00 

 

Aerial Rotator mans operated E29  50 

 

Aerial direction indicator E5.50 

 

40 watt amp hills 20hz - 2Ok Hz . . . . . E9.50 

 

Microvolt multiplier - measure wry low currants with 

 

ordinary mull tester E3.95 

 

Pure Sine Wave Generator . . . E5.75 

 

Linea, Power output meter 

 

115W.11 Amplifier 5Hz 25k Hz 

 

Power supply for 115 watt amps 

 

Stereo Bass Booster, most items 

 

El 1,50 

 

C13  50 

 

C8  50 

 

E8  95 
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SHOP 

 

TALK 

 

Cirkit'S 

 

The introduction of a comprehensive 

 

range of new kits and modules, which 

 

will cater for all electronic constructors 

 

from the beginner to the professional, 

 

has just been released by Cirkit. The 

 

complete range will offer the construc-
tor a varied choice of projects, 

 

providing many practical applications 

 

around the home and workshop. 

 

The kits are graded student, 

 

enthusiast or professional and 

 

classified according to their applica-
tions, which include audio, test, radio 

 

and general. The more advanced kits 

 

require some test equipment for align-
ment, but the student kits need only a 

 

few hand tools to produce a working 

 

unit. 

 

Projects range from a swept fre-

quency generator at £39.50 (VAT to be 

 

added) to a lamp dimmer for just £5.70 

 

(plus VAT to be added). 

 

For complete details of the range of 

 

kits and local stockists contact: Cirkit, 

 

Dept EE, Park Lane, Broxbourne, 

 

Herts EN107NQ. 

 

Trackpaper 

 

Prototype stripboard layouts can 

 

often cause many frustrating hours of 

 

deliberations before finally setting 

 

down the final version. This usually 

 

results in piles of scrap paper and 

 

"writer's cramp" from having to draw 

 

out all the copper tracks at each at-
tempt. Also, there is the debris from 

 

constantly rubbing out and reposition-
ing the "cuts" in the copper tracks. 

 

Trying to work directly on the strip-
board, instead of paper masters, can be 

 

even more catastrophic, with solder 

 

and scrapped boards eventually flying 

 

everywhere! 

 

To help with this dilemma, Track-
paper has been produced by P&S 

 

Supplies to make it easier to layout 

 

circuits which are to be built on strip-
board. The tracks and holes found on 

 

stripboard are reproduced, to the same 

 

0. 1 in matrix, on printed paper sheets. 

 

Component positions can therefore 

 

be drawn out on Trackpaper first, any 

 

mistakes in the layout can then be 

 

rectified before using the board. By 

 

drawing different configurations of the 

 

circuit on the paper the most suitable 

 

layout can be chosen. 

 

BY DAVE BARRINGTON 

 

The Trackpaper can also be cut to 

 

size, positioned over the stripboard and 

 

the components pushed through the 

 

paper onto the board. The components 

 

would then be soldered in position and 

 

the paper removed. 

 

Trackpaper is available in packs of 

 

twenty A5 size for £1.55 plus 20p 

 

p&p. Further information may be ob-
tained from P&S Supplies, Dept EE, 

 

51 Cambridge Road, Impington, 

 

Cambridge, CB44NU. 

 

Waterproof Boxes 

 

Covering 10 different sizes, the 

 

diecast aluminium Bimboxes from 

 

Boss Industrial Mouldings are offering 

 

a waterproof version or versions with 

 

internal p.c.b. support slots. 

 

The IP65 waterproof versions, 

 

manufactured from LM6 aluminium 

 

alloy are available in four sizes ranging 

 

from 40 x 52 x 75mm to 80 x 120 x 

 

220mm. The cases incorporate an oil 

 

and petrol resistant neoprene gasket 

 

seal. 

 

Details of stockists and prices are 

 

available from Boss Industrial 

 

Mouldings Ltd., Dept EE, James Carter 

 

Road, Mildenhall, Suffolk IP28 7DE. 

 

Catalogue 

 

A 16-page cases and components 

 

catalogue and price list has just been 

 

released by Semiconductor Supplies. 

 

Items listed include small cases, 

 

racks, connectors, breadboards, Euro 

 

cards, p.c.b. etch-resistant transfers, a 

 

copper etching kit, wiring systems and 

 

hand tools. 

 

Also available are a range of 

 

miniature round speakers between one 

 

and three inches in diameter. There are 

 

seven speakers with alnico magnets 

 

and five with larger ferrite ma nets' 

 

Copies of the catalogue/price list 

 

may be obtained from Semiconductor 

 

Supplies International, Dept EE, 

 

128/130 Carshalton Road, Surrey 

 

SM1 4RS. 

 

CONSTRUCTIONAL PROJECTS 

 

Mains Cable Detector 

 

We do not expect any component 

 

purchasing problems for the Mains Cable 

 

Detector. 

 

The pick-up plate or "sensor" can be 

 

made from a scrap piece of printed circuit 

 

board. Alternatively, the "sensor" could be 

 

made-up from three 6mm strips of self-
adhesive copper foil. Although we have not 

 

tried this in practice, the foil will easily stick 

 

to the sides of the case and form an ideal 

 

sensor plate. 

 

The self-adhesive copper tape is known 

 

as Copperfoil and is available from 

 

Copperfoil Enterprises, Dept EE, 141 

 

Lyndhurst Drive, Hornchurch, Essex 

 

RM11 1JP. 

 

Micro Memory Synthesiser 

 

Some difficulty may be experienced in 

 

obtaining certain components for the Micro 

 

Memory Synthesiser. However, Magenta 

 

Electronics are able to supply a complete 

 

kit of parts for this project for the sum of 

 

£47.98. 

 

They are also able to supply a set of three 

 

printed circuit boards for the sum of £6.50 

 

and the 420 microcomputer i.c. for £ 11.98. 

 

They will, of course, sell all parts for this 

 

project individually as required. 

 

All prices include VAT, but an extra 60p 

 

per order will have to be added for post and 

 

packing. 

 

For full details readers should contact 

 

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

 

2ST. 

 

Drill Speed Controller 

 

When ordering components for the Drill 

 

Speed Controller be sure to specify a "log" 

 

law potentiometer, with plastics spindle, for 

 

VR1. 

 

Once again, if readers experience dif-
ficulty with components, a full kit of parts is 

 

available from Magenta Electronics and 

 

costs £6.89. They are also able to supply 

 

the printed circuit board separately for the 

 

sum of £ 1.50. 

 

Prices include VAT, but post and package 

 

will cost an extra 60p per order. 

 

Dual Mains Switch 

 

The only components likely to cause any 

 

buying problems when constructing the 

 

Dual Mains Switch are the MOC3020 opto 

 

isolator and the TIC226D. 

 

These devices are available from Maplin 

 

Electronic Supplies and are designated 

 

TQ50 and C226D: Order codes QQ10L 

 

(Triac Isolator) and WQ25C respectively. 

 

Suitable opto triac isolators and triacs 

 

are also available from Rapid, Magenta, TK 

 

Electronic and Bi Pak. 

 

We cannot foresee any component buy-
ing problems for the Black Box Project— 
Judges Points Indicator. 

 

642 Everyday Electronics, October 1984 

 

0 

 

■ 

 



SICIRITY 

 

A COMPLETE 

 

SECURITY 

 

SYSTEM 

 

FOR ONLY 

 

E39.951 VA.T. 

 

Camains 

 

nna Un., 

 

Encbsuro&-him-I 6 9n 

 

Key Son" & 2 keys 

 

LED's 

 

5'h
-
 Mom Speske, 

 

4 h.gf. "" surface moonong Magnetc Swdchas 

 

CA 1250 

 

HW 1250 

 

KS3901 

 

LED1 

 

HS 

 

SBB 

 

MS 1025 

 

Assemble and install your 

 

own system and save pounds 

 

WM only a few lours of your flme �t ,s possm10 to assemb.e and i-fall an 

 

eHect.ve -1, y system to protein your famay all property..11M am.-gly 

 

low cool of C39 95 + V A T No conlprom,se5 nave been made and no corners 

 

o on fe boom cut The 
oulsl",g 

value results from velum. producti and on 

 

dmpt supply Assem0ly s slra.ght forward with Ine dela.bd instruct-s 

 

pro,.dad When mstased you can onpy the peace of hued that esuts from a 

 

Mw

 

 

secure o Should yoo wd, to mcrease the 10,01 of ..corny. fhe system 

 

may be ederdad n any tine wah addtorW map+e,rc .coaches. pressure 

 

pads or unra,aonc senses Don't wart until n's loo fate -order today 

 

der code Or  CS 1370 

 

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

 

r his system COntMns, m ad6,lon to the CS 1370. an phr.-. defeclo, type 

 

US 50&7 + its encbsura. w addtionl fern speaker and a h.nhe, 2 magnelK 

 

iwnlches Thus system represents WslandKg value to, mpley for the ngn 

 

level of secumy boded Order Code CS 1080 

 

ALARM CONTROL 

 

UNIT 

 

CA 1250 

 

Prim 119.95 + V.A.T. 

 

The Mart of any atorm system is the contra 

 

on ,I The CA 1250 offers every p-b10 feature 

 

that's likely to he eed-ed when construcorp a 

 

system whelner a highly soph.,,-,w 

 

inslalutmn or sYmpv controlling a s.ngle 

 

Oagnelc sw.lch on the from door 

 

Bmo.n ebcoonrc wren arises 2 bud speakers 

 

wrovides era and emrsnce delays logeme' 

 

an h.w alarm hme 

 

.8111eny tack up won trickle charge tac.I ty 

 

.operates wnh magnet¢ swncMs pressure 

 

pads. ullr.-..c or I A undo 

 

.A-us-pe, end pans tac.Lry 

 

.Staal.sed oulpu, nonage 

 

.2 of_.,, copra.. IUN sUrm.anu tamper and 

 

pan¢ facd,ty 

 

.screw ne,,tom for ease of -I&Mton 

 

•Separate relay contacts for eternal leads 

 

.Test loop fac.l.ty 

 

SELF-CONTAINED ULTRASONIC 

 

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

 

Ft7u.es 
no nstalWton EasiN assembled usu,g 

 

our w firss,on.11y Wdl all Iested modules 

 

•Mlus,able range up 1. 25 fl 

 

•Burn n-it-. and e.a dead 

 

•Bu.h-toned alarm 

 

•Key operated swam Olt. Test and Operate 

 

•Prov,apn for an ..,an- speak., 

 

.Fury sencontin 

 

.Uses US 5063. PSL 1865 Key Swats 

 

3901,3
-
 Speaker 3515 

 

mole a really effect- ntruder alarm a• tors l.w pyre 

 

nq 

 

Move doge ,udu-r 

 

penetrating 90dbs of .Quid. o en I100bs with an additonal speaker All 

 

ps -1 ded and poked 

 

an poked .,In iun instrudwns I., ease .f ....molt, 

 

`sae 
200. 180 . 70mm Order as CK 5063 

 

HARDWARE KIT 

 

HW 1250 

 

only 

 

19.50 

 

+VAT 

 

devgned fo house the 

 

fro? ".1 CA 
sr

�1250, logether wile he 

 

approp'ate LED id,calors and key swath 

 

Suppled wnh the necessary mcohnng ptars 

 

and punched from panel. the on is ¢van a 

 

prolerl .coal appearance by an adhesive 5,6 

 

sc eeneo label Sue 2D0 b, 190 b, 70mm 

 

Add 15'. VAT to all pnr:es 

 

Add 70p po.t and peckmq to all orders 

 

Vnns on demonsnahon 

 

Shop noun 900 to 5 ]0 D m 

 

Cl ... d Wednesday 

 

So,. day 9 00 to 1 00 p m 

 

SAE wah oil engueios 

 

order by telephone or post 

 

t , your ­d.1 9.,d 
f
 l� 

 

SIREN & POWER 

 

SUPPLY 

 

MODULE 

 

PSL 1865 

 

only 

 

E9.95 + V.A.T. 

 

A complete 
-e 

and powe, suppy module 

 

ble

 

 

sound ke�els of 

 

l0 bs
s

at 2 metres whim 
wrd,l

used w N a no n 

 

speller In add,flon, the ­1 provides a 

 

"'sed 12Voutputupto 100MA Ai Ithug 
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3-POS. KEY SWITCH 3901 
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MAGNETIC SWITCH MS 1025 

 

Surface mounting superior quarry 
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RISCOMP LIMITED 

 

Dept EE22 

 

21 Duke Street, 

 

Princes Risborough, 
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FREE CAREER BOOKLET 

 

Train for success, for a 

 

better job, better pay  

 

Enjoy all the advantages of an ICS 

 

Diploma Course, training you ready for a 

 

new, higher paid, more exciting career. 

 

Learn in your own home, in your own 

 

time, at your own pace, through ICS home 

 

study, used by over 8 million already! 

 

Look at the wide range of opportunities 

 

awaiting you. Whatever your interest or 

 

skill, there's an ICS Diploma Course 

 

there for you to use. 

 

Send for your FREE CAREER BOOKLET 

 

toda -at no cost or obli a ation at all. 

 

TICK THE FREE BOOKLET YOU WANT 

 

AND POST TODAY 

 

ELECTRONICS 
❑ 

 

1  ENGINEERING  

 

1 ELECTRICAL 

 

ENGINEERING 

 

1

 Name   

 

' 
Address 

 

ICS 

 

Dept ECSA4 

 

pnago 
160 Stewans Road, 

 

L 
 o"" 
I
go 

00,anon London SWe 4UJ. 

 

a 

 

TV&A 

 

SERVICING 

 

RUNNING YOUR 1 

 

OWN BUSINESS ❑ 1 

 

1 

 

I 

 

I 

 

Ut 
11

 
h

 

 

I 

 

METERS: 110 x 82 x 

 

35mm 

 

30µA, 501AA, 100µA. £6.90 

 

Post 50p. 

 

METERS: 45 x 50 x 34mm 

 

50µA, 100µA, 1 mA, 5mA, 10mA, 

 

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

 

£3.54. Post 30p. 

 

METERS: 60 x 47 x 33mm 

 

50µA, 100µA, 1mA, 5mA, 10mA, 

 

100mA, 1A, 2A, 25v, 50v, 

 

50-0-50µA, 100-0-100µA. £6.04. 

 

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 betteries 

 

Price £5.85. Post 94p. 

 

Motorola Piezo Ceramic Tweeter 

 

£5.20 Post 33p 

 

& 

 

METERS: 60 x46 x33mm 

 

illuminated. Require 6V 

 

supply. 

 

50µA,1 OO UA, 500µA, 

 

100-0100µA, 

 

1 mA, 1 A, 2A, 25V, 30V & VU. 

 

£4.50 post 30p 

 

ALSO IN STOCK 

 

2, 3, 4, 6 & 8A Transformers 

 

TRANSFORMERS 

 

240v Primary 

 

3-0-3v 100mA 

 

6-0-6v 100mA 

 

82p 

 

£1.20 

 

6-0-6, 250mA £1-33 

 

12-0-12, 50mA £1.13 

 

12-0-12V 100mA £1.21 

 

9-0-9v 75mA £1.20 

 

9-0-9v 250mA £1.37 

 

Poston above transformers 48p 

 

9-0-9v 1A £2.05 

 

12-0-12v 1A £2.52 

 

15-0-15v 1A £3.11 

 

6-0-6v 1;A £2.20 

 

Post on above transformers 94p. 

 

Rotary Switches: 1 Pole 12 

 

Way 2P6W, 3P4Way, 4P3W 42p 

 

Post 16p 

 

Illuminated Rocker Switch 

 

240V 6A Red 88p Post 16p 

 

All above prices include V.A.T. Send £1 for a new comprehensive 

 

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

 

with all enquiries. Special prices for quantity on request. 

 

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

 

M. DZIUBAS 

 

158 Bradshawgate, Bolton, 

 

Lancs. B11 1 BA. Tel: 29324 
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mains CABLE 

 

DETECTOR 

 

DAVID CORDER 

 

Ttits unit was designed to prevent the 

 

"accidental drilling" or "nailing 

 

through" of mains wires which are buried 

 

in the walls of a building. It can also be 

 

used to detect if a cable has an a.c. 

 

current Flowing through it; in this case, a 

 

small current produces a low buzz and a 

 

larger one a louder buzz. This should be 

 

remembered when the unit is in use; to get 

 

a louder signal, an appliance should be 

 

connected where possible. The unit will 

 

only function for cables carrying a.c.— 
the reason will become clear in the circuit 

 

description. 

 

CIRCUIT DESCRIPTION 

 

The cable detector works on the princi-
ple that an alternating current in one wire 

 

will induce a smaller alternating current 

 

in a second wire nearby. This is the same 

 

principle as the transformer. In this cir-
cuit the first wire (or primary) is the 

 

mains cable, and the second wire (or 
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Fig. 1. Circuit diagram. 

 

secondary) is the copper sensor plate. The 

 

principle of induction does not work for 

 

d.c., as this induces no current other than 

 

when the power is first connected. 

 

The circuit diagram of the unit can be 

 

seen in Fig. I. The field effect transistor 

 

TR I provides a high gain buffer stage for 

 

the tiny induced current, and the tran-
sistors TR2/TR3 are arranged in a 

 

Darlington pair to give even greater gain. 

 

The signal is then sent via d.c. blocking 

 

capacitor C I to the loudspeaker. The 

 

signal appearing at LS1 is simply an 

 

amplified version of the induced current 

 

fed to the gate of TR 1. 

 

CONSTRUCTION 

 

In the prototype, the sensing plate was 

 

made up of three strips of self-adhesive 

 

copper foil. These were simply stuck side 

 

by-side along the side of Ag case. To en-
sure all three strips are conlipcited as one. 

 

they should be soldered tog&her at their 

 

ends (see photo). The overall size of the 

 

sensor is 90 x 18mm. As long as this ap-
proximate size is maintained, any suitable 

 

copper sheet may be used. This will 

 

provide a sensing depth of around 50mm. 

 

and even at 100mm a reasonable change 

 

in volume should be heard; this may vary 

 

with the individual characteristics of the 

 

components used. 

 

The circuit is built on a piece of strip-
board, the component layout can be seen 

 

in Fig. 2. There are no track-cuts 

 

necessary in this design. First, the wire 

 

link should be inserted followed by the 

 

resistors and the capacitor, the transistors 

 

being fitted last. 

 

Care should be taken when soldering 

 

the transistors so that the heat does not 

 

damage them; for this a heatsink should 

 

be used. Once the board has been assem-
bled, connect the wires to the sensor 

 

plate, speaker, switch and battery. It is 

 

important that a non-metallic case is used 

 

in this project. The plastic case used in 

 

the prototype measured 100 x 50 x 

 

20mm. 

 

Fig. 2. Component layout and wiring diagram. 
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OPERATION 

 

When in use, care should be taken to 

 

avoid touching the pick-up plate on the 

 

outside of the case with your fingers or 

 

on 
Ejr0

01pfP' 

 

39`R 
8 

=Lt � W VQ-

�E. 
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the wall, as this can upset the operation of 

 

the unit. The cable sensor should be 

 

swept slowly along the area of wall to be 

 

checked, at a distance of about 10mm. If 

 

the audible signal is small, then the 

 

Lintz up thecpm .5 glow 

 

Wforma mo_ II Down clrt;u i t 

 

3 of the componer\t5 are 

 

not requirtact. 

 

appliance connected can be switched on 

 

in order to increase the signal strength 

 

and therefore give a louder signal. The 

 

point at which the signal is loudest is 

 

where the hidden cable lies. ❑ 

 

COMPONENTS 

 

Resistors 

 

R1 10k 

 

R2 1k 

 

All aW carbon ±10% 

 

Capacitor 

 

C1 

 

See 

 

47µ 16V elect. 

 

Semiconductors 

 

TR1 

 

TR2-3 

 

page 642 

 

2N3819 

 

BC109 or BC108 

 

(2 off) 

 

Miscellaneous 

 

LS1 loudspeaker 80 (min) 

 

S1 s.p.s.t. slide switch 

 

(min) 

 

B 1 9V PP3 battery 

 

Stripboard 0 1 in pitch matrix. 

 

size 10 strips x 19 holes; 

 

battery clip; suitable copper plate 

 

for sensor (see text); 7/0.2mm 

 

stranded wire; non-metallic box 

 

100 x 50 x 20mm. 

 

Approx. cost 

LJ.OD 
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FOR 

 

BEGINNERS 

 

FROM THIS MONTH. EE will have a new style 

 

of assigning passive component values. 

 

"Passive" components are such things as 

 

resistors, capacitors and inductors, as opposed 

 

to "active' components such as transistors 

 

and integrated circuits. Table 1 gives examples 

 

of the new standard, which follows that used 

 

by most of British Industry. 

 

NEW STYLE 

 

The omission of the decimal point in com-

ponent values (for example, 6k8 rather than 

 

6.8k[2) means that a circuit diagram is clearer 

 

and easier to read, and it also makes the 

 

production of drawings quicker. 

 

We are not changing the style of the circuit 

 

diagrams themselves— although a rectangle is 

 

becoming common now as a symbol for a 

 

resistor, EE will retain the traditional symbol. 

 

Similarly for capacitors, diodes, and all other 

 

components: the diagrams will look as they 

 

did before (see Fig. 1), only the component 

 

values will be in the new stvle. 

 

RESISTOR COLOUR CODE 

 

This also offers an opportunity to explain 

 

the meaning of colour codes used for resistors 

 

and capacitors, so that "6k8", for example, 

 

can be related to a physical component. Table 

 

2 gives the meaning of the coloured bands on 

 

a resistor, and also the "preferred values" for 

 

resistors. 

 

Table 1. Old and new component value 

 

markings for circuit diagrams 

 

Resistance Now Before 

 

6k8 6.8kQ 

 

1M5 1 •5MQ 

 

330 33052 

 

202 2.252 

 

0033 0.330 

 

Capacitance 220µ 220µF 

 

4µ7 4.7µF 

 

470n 047µF 

 

10n 0-01pF 

 

4p7 4.7pF 

 

Inductance 3H4 3.4H 

 

800m 800mH 

 

2m6 2.6mH 

 

1m 1mH 

 

NOTE p (pICO) = 10-12 

 

n (nano) = 10' 

 

µ (micro) = 10-6 

 

M (milli) = 10' 

 

k (kilo) = 10' 

 

M (mega)= 106 

 

Resistors have a series of coloured bands, 

 

bunched closer to one end than the other, to 

 

indicate their value in ohms. See Fig. I. A 

 

resistor with coloured bands in the order blue, 

 

grey, red, gold, for instance, would have a 

 

value of 6800 ohms (6k8), plus or minus five 

 

per cent. One with bands of yellow, violet, 

 

black and gold would have a value of 47 ohms 

 

(47). 

 

"Preferred values" are the values which are 

 

normally obtainable by the home constructor, 

 

and although a resistor of value 500 ohms, for 

 

example, is not available, this does not present 

 

a problem in practice. 

 

Fig. 1 (Opposite). 

 

Typical component 

 

markings. 

 

Table 3. Colour coding for tantalum and C280 capacitors 

 

CAPACITOR 

 

COLOUR 

 

CODE 

 

TANTALUM 

 

m Croforods(pl 

 

SERIES CZ80 

 

ptcofarads(p) 

 

Band Ong) Ist 2nd Spot 3rd Ist 2nd 3rd band 4th 

 

Cok" band bard tMueiWwn band band band IM116011l band 

 

Stn 

 

bard 

 

BLACK 

 

BRPMN 

 

RED 

 

GRANEE 

 

VELOW 

 

L,RE E N 

 

BLUE 

 

Y iO'ET 

 

GREI 

 

WNRE 

 

PINK 

 

SPOT 
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1 

 

2 

 

3 

 

a 

 

2 

 

3 

 

a 

 

5 5 

 

6 

 

T 2 

 

6 0 0, 25V 

 

9 9 000, 3V 

 

35V 

 

6 

 

6 

 

tov 

 

Ist BAND 

 

2. BAND 

 

3rd BAND 

 

10 

 

100 

 

RED 

 

SPOT 

 

W 

 

2nd 

 

3rd 

 

TANTALUM TYPES 

 

6 TV 

 

MY 

 

20V 

 

1 

 

2 

 

3 

 

a 

 

6 

 

6 

 

9 

 

001 

 

0.001 

 

0 1 20Y. 

 

1 10 

 

2 too 

 

3 1000 

 

a 10000 

 

100000 5% 

 

1000000 - 

 

1st BAND 

 

2nd BAND 

 

3.d BAND 

 

&N BANG 

 

5N BAND 

 

low 

 

2SW 

 

4000 

 

SERIES C290 

 

Table 2 

 

RESISTOR COLOUR CODE 

 

Colour of Band Number 

 

Black 0 

 

Brown 1 

 

Red 2 

 

Orange 3 

 

Yellow 4 

 

Green 5 

 

Blue 6 

 

Violet 7 

 

Grey 8 

 

White 9 

 

Significance of band 

 

First Second Third Fourth 

 

1 st digit 2nd digit Number Tolerance 

 

of zeros 

 

Most common tolerances: 

 

Gold (±5%); Silver (±10/a) 

 

Preferred values: 10, 12, 15, 18, 22, 

 

27, 33, 39, 47, 56, 

 

68,82 

 

CAPACITORS 

 

The colour coding for capacitors is shown 

 

in Table 3. This scheme applies normally only 

 

to polyester or tantalum capacitors. 

 

For values of capacitance greater than 2µ, 

 

it is usually necessary to make use of elec-

trolytic capacitors. If these are used, they must 

 

be connected the correct way. If they are 

 

in circuit the wrong way round, they may ac-

tually explode. 

 

The new style of marking passive compo-
nents is meant to be both helpful, and in keep-
ing with current general practice. 

 

BROWN BLACK BROWN 

 

BROWN BLACK ORANGE 

 

BROWN BLACK YELLOW GOLD 

 

GOLD 100 ±S% 

 

GOLD 10k t 5% 

 

100k ±5'/. 
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POLYESTER TYPE C28C 
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EVERY year, in June, manufacturers, wholesalers, retailers 

 

and journalists from all round the world make a pilgrimage 

 

to hot, sweaty Chicago. There they spend four days trekking 

 

round the giant Consumer Electronics Show. Time is always in-

adequate. Almost 1500 exhibitors straggle through the main ex-
hibition hall at McCormick Place and hotel suites dotted incon-

veniently around the city. New pilgrims rush desperately from 

 

place to place, usually just missing the company representative 

 

they wanted to see because he has just gone off to visit some 

 

other exhibitors' stands. 

 

With only a few exceptions, most of the exhibition stands and 

 

hotel suites in Chicago are manned by sales people who know 

 

next to nothing about the technology of what they are showing. 

 

They have learned a few buzz words of jargon which they use 

 

with brazen bluff to fend off the majority of questions. 

 

At the end of the show weary journalists swop notes about 

 

what they have missed and bewail the fact that there was not 

 

really that much new to see after all. Older hands, however, play 

 

the Chicago game to advantage. They know there is no chance 

 

of seeing every exhibit; they know there will be relatively few 

 

breakthrough innovations; and they don't waste time asking 

 

marketing managers questions about video writing speed or 

 

floppy disc packing density. Instead they take the Chicago CES 

 

for what it is, and no more—a barometer for the industry, with 

 

general pointers to the future and the occasional nugget of hard 

 

news as a bonus. 

 

OVERVIEW 

 

After Chicago, the overview is always clearer ... 

 

This year at Chicago, for instance, there were valuable poin-
ters to the future of 8mm video, which may well not be what 

 

anyone yet expects. There were interesting advance signs of the 

 

way the Japanese computer industry will market MSX. Instead 

 

of generating publicity for a product not yet available (Sinclair 
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was doing just that with a still-dongled QL at Chicago) the 

 

Japanese will play the Tandy Radio Shack game. This is to wait 

 

until the products are there in the stores and ready to be bought 

 

before stimulating a demand for them. Tandy Radio Shack does 

 

not even bother to exhibit at Chicago; the company relies on 

 

press advertising and at least one shop in every large town. 

 

The long term future of audio clearly lies with compact disc 

 

digital sound, whatever the anti-digital hi fi buff may still be say-

ing. Record companies, like Sheffield Lab, which have talked 

 

disparagingly of compact disc, took Chicago as the opportunity 

 

to launch a range of compact discs. The use of CD as a com-

puter memory, a very large capacity ROM, is clearly further off 

 

than expected. No-one was demonstrating this new technology 

 

at Chicago. Nor were they demonstrating another long term 

 

possibility for compact disc, graphic designs and text for video 

 

display coded in the digital stream along with the music signal. 

 

But nor did the expected compact disc Walkman, a portable 

 

player for miniature compact discs, make its expected ap-

pearance. The industry concentrated instead on proving, or 

 

more accurately tr},ing to prove, that it is now possible to build a 

 

compact disc player small enough to use in d car as a direct 

 

replacement for the standard DIN-size cassette radio. Sony's car 

 

player stopped working because it got too hot! 

 

SHOTGUN WEDDING 

 

As one American observer noted, the much heralded 

 

marriage of audio and video was scheduled to take place at 

 

Chicago. Nearly 100,000 people witnessed the ceremony. Video 

 

firms talked about hi fi audio, and audio firms stressed the ad-

vantage of hi fi reproduction for video sound, in stereo or sur-

round around the room. But to pursue the analogy, it was very 

 

much a shotgun wedding. The two industries are still as far apart 

 

as ever. They think differently and have little genuine interest in 

 

the other's technology, even though modern audio technology is 
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a direct spin off from video. Audio people are just not interested 

 

in video, they often actively resent it. Video people are only just 

 

now beginning to think about audio, with the new hi fi video 

 

systems. The division is reinforced by ignorance. It takes a lot of 

 

hard work to get to grips with a new technology. Superficially it 

 

may look like a marriage but in reality there is still a yawning 

 

gap between the two technologies. 

 

The same is true with computer technology. Logically it 

 

should merge with audio and video. All three technologies rely 

 

on high density storage and most audio and video equipment is 

 

microprocessor controlled. The next step, already being 

 

demonstrated, is the interface of computer separates with audio 

 

and video separates. Although there are a few visionaries in the 

 

electronics industry, usually engineers with a broad overview of 

 

the whole consumer electronics field, most companies still divide 

 

their activities rigidly into the now artificial pigeon holes of 

 

audio, video and computers. 

 

1 would be a rich man, if I had a pound for every time a PR 

 

person has said to me "I didn't think you'd be interested, it's not 

 

really your field", when I have wondered why they have not told 

 

me about some new consumer electronic innovation. Firms like 

 

Philips still create an artificial division between audio and video, 

 

and even different fields of video, like disc and tape. Inside 

 

Philips there is another artificial split between Compact Disc 

 

and Car CD. Readers of hi fi magazines howl when the editor 

 

publishes a video article. The audio record industry made a fool 

 

of itself for years, pursuing the obviously impossible dream of a 

 

foolproof anti-copying or 'spoiler' system. Then the video people 

 

made all the same mistakes. Now the computer industry is ex-
ploring the same blind alleys. Each new boom industry displays 

 

a pitiful ignorance of work that has been done before in related 

 

industries. 

 

This all helps explain why shows like the Chicago CES are so 

 

valuable. It's the only time all the partners to this unwilling 

 

marriage get together under one roof. They don't talk much to 

 

each other. But they provide anyone interested with a wonderful 

 

chance to collect some pieces of the overall picture jigsaw. 

 

VIDEODISC 

 

Past Chicago, shows have been notable for the money and 

 

energy expended by RCA on the CED (capacitance electronic 

 

disc) videodisc system, which uses an electrode stylus tracking 

 

the superfine groove of an electrically conductive vinyl disc. This 

 

year, in keeping with the tradition of 1984 "newspeak", it was as 

 

if CED had never happened. There wasn't a player or disc to be 

 

seen. After losing half a billion dollars on the obviously doomed 

 

venture (CED came too late and didn't work too well either), 

 

RCA has stopped production of players. The company will only 

 

continue to press discs for as long as the half million or so peo-
ple who have bought players over the last three years want to 

 

buy them. If the choice of discs falls off, then so will sales. When 

 

sales fall off, RCA will be able to stop pressing. Already there 

 

are signs that the supply of interesting titles is drying up so ex-
pect the whole system to be dead and gone in a couple of years. 

 

The other videodisc system on sale in America, Laservision, 

 

is pushed hard by Pioneer, with Philips the inventor showing 

 

only marginal interest. (The opposite is true in Europe.) The big 

 

news at Chicago was that Pioneer is now selling a Laservision 

 

player which uses a solid state laser diode, instead of the bulky 

 

gas lasers still used in the Philips and Pioneer players on sale in 

 

Britain. Philips in Europe cannot switch to diodes until it has 

 

sold its embarrassingly large stock of gas players. Nor can 

 

Pioneer. But the new diode players on sale in America are quite 

 

frankly a disappointment. Picture quality is not as good as with 

 

gas lasers, especially for long play discs which run for a full hour 

 

one side. Although Pioneer is very cagey about this, and brushes 

 

questions aside, poor quality is almost certainly due to the diode 

 

emitting light with a wavelength which is just slightly too long. 

 

Everyday Electronics, October 1984 

 

The Laservision system is designed to work with a light 

 

wavelength of 0.63 microns. At this wavelength the laser beam 

 

can be tightly focused on one pit in the track, and one turn of the 

 

track spiral, at a time. If the spot is too large, it will read several 

 

pits and tracks at the same time. This does not matter for com-
pact disc digital audio, because such crosstalk cancels out at the 

 

decoding stage as long as there is still a clear distinction between 

 

"I's" and "0's". The diode in a CD player operates at around 

 

0.8 microns. So far it has proved difficult to produce diodes 

 

which run at 0.63 microns. Hence the use of gas lasers. The 

 

Pioneer player almost certainly uses a laser which is at a 

 

wavelength somewhere between the two values. 

 

The pictures shown at Chicago had all the telltale charac-
teristics of an inadequately focused spot: snow, colour noise and 

 

even crosstalk interference patterns from one track to another. 

 

The US trade has already started to notice this. Loss of con-
fidence in Laservision at this stage, through reduced picture 

 

quality, could be very damaging to the system's long term 

 

chances. Although CED has gone and Laservision is the only 

 

disc system on the US market, video tape now offers hi fi sound 

 

of videodisc quality. Also the VHD disc system from Japan 

 

could be launched in the USA. VHD now rivals Laservision on 

 

virtually all features and facilities, and even beats it on some. 

 

This is a remarkable achievement, bearing in mind the limita-
tions inherent in VHD when it was first put forward as an alter-
native toCED and Laservision. 

 

VHD 

 

VHD can best be described as a hybrid cross between the two 

 

other systems. Like CED, the disc is pressed from conductive 

 

material, but like Laservision, there is no groove. Like CED, the 

 

disc is read by an electrode stylus, and this is kept on track by 

 

servo control signals recorded along with the information 

 

signals. The VHD disc is smaller (10 inches instead of 12 inches) 

 

and like CED must at all times be stored in a protective caddy, 

 

because any finger marks will spoil performance by affecting the 

 

surface conductivity. 

 

The launch of VHD has been much delayed, partly because 

 

of technical problems and partly because of the changing com-
mercial climate. The Japanese inventors, JVC, watched Laservi-
sion and CED struggle vainly to sell as dumb carriers for feature 

 

films, when video tape had already monopolised that market. So 

 

they, along with Thorn-EMI the UK giant backing VHD, mark 

 

time on a commercial launch while the Japanese engineers im-
prove the system, for instance by introducing world com-

The Sinclair QL: at $499, a "quantum leap" in computing perfor-
mance for the serious home, business or educational user.— 
Fora "Special Users Report" on the QL seepage 662. 
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patibility. A new coding system was developed, which means 

 

that a VHD disc for one country will now play on a player 

 

designed for another country, irrespective of the different tv 

 

systems used in different countries. [Neither Laservision nor 

 

CED could adopt this technique, because they were already too 

 

far down the commercial road to change technical standards. 

 

VHD engineers have also worked wonders at turning an in-

herent technical disadvantage, to advantage. To cram one hour 

 

of playing time on each side of a ten inch disc requires a very 

 

high information packing density. Two full tv frames, which is 

 

four fields, are recorded for each revolution of the disc. This 

 

makes still frame display a problem, because if the stylus track-

ing is halted, while the disc continues to rotate, it continually 

 

reproduces a four-field sequence instead of the two-field 

 

sequences needed for clear freeze frame. This causes a flutter on 

 

the screen where there is motion. It's not as bad as the flutter 

 

you get with CED, which records 8 fields per revolution; and it's 

 

not as bad as the situation with long play Laservision, where 

 

there is no still frame facility at all. This is because the disc is 

 

tracked at constant linear velocity, which means that an ever-

changing number of fields is recorded as the laser tracks from 

 

centre to outer periphery. But the four-field VHD Flutter is a 

 

constant irritation to software producers and users who want 

 

crisp freeze frame. 

 

For sequences where a still frame is needed, the VHD disc 

 

now records each frame twice over, to give four matching fields. 

 

For normal playing, the stylus keels skipping to read only every 

 

other frame. At Chicago JVC showed a brilliantly clever exten-

sion of this idea. 

 

Visitors to the JVC stand had plenty of exhibits on which to 

 

gain "hands-on" experience. 

 

VIDEO MSX 

 

JVC is one of the twenty odd Japanese companies which has 

 

signed to conform with the MSX computer standard, already on 

 

sale in Japan and due here this autumn or winter. Already there 

 

is a videodisc interface for MSX which lets the standard format 

 

computer control a videodisc player. Interface creates 'genlock', 

 

whereby internally generated video graphics are locked in syn-
chronism with picture signals from the videodisc. This enables 

 

live action to be overlaid with computer graphics. It is vital for 

 

what could well turn out to be the next craze, videodisc games. 

 

Already arcades in America have coin-in-the-slot games 

 

where the player challenges a computer as it throws up live or 

 

animated action film sequences on screen, sourced from a rapid 

 

access videodisc. So far the discs have been Laservision discs (in 

 

a few cases none-too-satisfactory CED discs) but the home 

 

system shown by JVC not surprisingly uses a VHD player. 
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For the game "Highway Star" the player moves a joystick 

 

control to try and steer a car driving dangerously fast down a 

 

motorway. The action seen on the screen is a movie film of the 

 

road ahead. The joystick can switch the car between centre, left 

 

and right lanes and the trick is to avoid other drivers who fumble 

 

and barrels of oil (video graphics generated by the computer) 

 

which fall with genlock on the road ahead. If the player makes a 

 

mistake there is an explosion and the screen displays live action 

 

film of a car crashing and bursting into flames. The technical 

 

mystery is how the computer and a single disc player can switch 

 

without any delay between four different parallel action film 

 

sequences. 

 

The trick is done by capitalising on the disadvantage of VHD, 

 

namely the need to store four fields for each revolution. For all 

 

normal tv pictures two fields are interlaced to give a single full 

 

picture. But for the video game display, each of the four fields is 

 

part of a different film sequence. In other words the disc is 

 

simultaneously generating four quite different action film 

 

sequences, continually being sourced from the four fields read 

 

on each revolution. This is comparable to four cinema projectors 

 

running different films at the same time, and with the operator 

 

able to switch shutters over the lenses so that only one selected 

 

sequence is seen on screen at any one time. 

 

Movement of the MSX computer joystick tells the disc player 

 

which of the four fields to read on each revolution and it then 

 

just skips the other three. So the action on screen can jump in-

stantly between any of the four film sequences. 

 

Because Japan drives on the left like the UK, the game can 

 

easily be made available in Britain by Thorn-EMI which is 

 

already selling VHD players for institutional use. If MSX takes 

 

Off, and if Laservision in America fumbles its lead by degrading 

 

picture quality through the use of diode lasers, then VHD might 

 

well find a new market. It is incidentally available on the 

 

domestic market in Japan, along with Laservision, but for both 

 

systems sales are slow. 

 

HI FI VIDEO TAPE 

 

Pioneer recognises the threat which hi fi video tape now poses 

 

to videodisc. The Pioneer response has been to launch a range of 

 

8 inch videodiscs which contain around 15 or 20 minutes of 

 

music video on each side. There is even a juke box which can 

 

stack 60 of these discs for use in bars, pubs and clubs. 

 

Hi fi video tape is now big business in Japan and America. In 

 

specialist shops in Tokyo one in four video recorders sold now 

 

has hi fi sound. The idea of hi fi sound with video began two 

 

years ago, curiously enough in Chicago. It was then that Sony 

 

privately showed a modified Beta recorder which slotted stereo 

 

sound into the video waveform, using FM carriers laid down by 

 

the ordinary video heads. The system, called Beta Hi Fi, was 

 

subsequently launched on the US market around a year later. 

 

There are now many hundreds of Beta Hi Fi video tapes 

 

available for sale or hire which have the sound recorded in this 

 

form. Quality of audio reproduction is very high. But the system 

 

will not work in Europe, where there is not room in the video 

 

waveform for the extra FM carriers and where the video heads 

 

rotate at lower speed (I500r.p.m. instead of 1800r.p.m.) thereby 

 

reducing video writing speed accordingly. So the Beta manufac-

turers had to adopt a different technique for Beta Hi Fi in 

 

Europe. This is just now coming on sale. 

 

For European Beta Hi Fi, the FM audio carriers are recorded 

 

by separate heads on the video drum, which are spaced slightly 

 

in advance of the video heads. The relatively low frequency FM 

 

audio carriers are laid down by wide gap heads driven with 

 

relatively high current; then a split second later the higher fre-

quency video signal is recorded, by narrow gap heads with lower 

 

drive current. The result is a two layer sandwich, with the FM 

 

audio recorded deep down in the tape coating and the video 

 

signal layered on top. The technique is called depth multiplex 
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recording and VHS Hi Fi uses this for all countries. In fact it 

 

was VHS Hi Fi who pioneered the depth multiplex technique. It 

 

was then adopted by Beta when Sony found that the US system 

 

would not work in Europe. 

 

8MM VIDEO 

 

The other big, or potentially big, news at Chicago was in the 

 

field of 8mm video. In many respects the whole business of 8mm 

 

video is a nonsense. The original wild goose chase, started 

 

around four years ago by Sony (followed smartly by Mat-
sushita, Sanyo and Hitachi) was to produce a new video format 

 

ideally suited for use in a camcorder (combined video camera 

 

and recorder). At that time the only cassettes available were full 

 

size VHS, Beta and V2000 units. This obviously put a bottom 

 

limit on the size of any camcorder. Also camcorders had to be 

 

bulky, because the standard formats all use a relatively large 

 

video head drum. For VHS it is 62mm in diameter. for Beta, 

 

74.5mm and for V2000, 65mm. 

 

In March 1983 a total of 122 companies, from all round the 

 

world, agreed on a new standard for video camcording, based on 

 

a very small cassette full of 8mm tape and a 40mm head drum. 

 

This, they said, made the design of small camcorders possible. 

 

Unfortunately the standardisation has brought more problems 

 

than it has solved. For a start, it is a fallacy to think that making 

 

a tape more narrow, necessarily makes the recorder smaller. 

 

Width of tape is not important. 

 

The switch from half inch (12.5mm) tape to 8mm is only a 

 

width saving in the camcorder of 4.5mm. What's more, the 

 

reduction in tape width means that the density of recording on 

 

the tape has to be 30% higher. This is why the 8mm format 

 

relies on pure metal tape. Although now relatively easy to 

 

produce, tape coated with metal powder (MP) requires the use of 

 

a completely new type of video head, which does not saturate 

 

with magnetism when driven with the high current needed to 

 

record on tape with a coercivity of around 1500 oersted. The 

 

alternative solution is to use metal evaporated tape (ME), using 

 

a process patented by Matsushita. A mix of cobalt and iron is 

 

vaporised, and a very thin layer deposited onto plastics film in a 

 

vacuum. ME tape will work with ordinary heads, but has so far 

 

proved very difficult to manufacture in bulk. 

 

VHS AND BETA MOVIE 

 

While the electronics industry was wrestling with the 

 

problems of 8mm video, Sony developed Beta Movie and JVC 

 

developed VHS Video Movie. Both these units are camcorders, 

 

which are smaller in size thanks to a completely new head 

 

technique. The head drum is reduced to around two-thirds its 

 

normal size, but rotates faster than usual. It has extra or 

 

modified heads and relies on a longer wrap of tape around the 

 

drum. This enables the small drum to maintain compatibility 

 

with existing VHS and Beta format machines. So immediately 

 

one of the main advantages of 8mm video, a smaller head drum 

 

than VHS or Beta, is lost! 

 

The Beta Movie camcorder uses a standard size Beta cassette 

 

which can offer several hours of uninterrupted recording. In fact 

 

this is itself something of a nonsense, because the rechargeable 

 

battery can cope with at most one hour's running time. VHS 

 

Video Movie takes either a half hour or three quarter hour bat-
tery and relies on a small VHS cassette, the so-called VHS-C (C 

 

for compact). The VHS-C cassette holds around half an hour's 

 

worth of standard VHS tape which can either be replayed in a 

 

VHS-C camcorder, or in a standard VHS format machine, using 

 

a dummy cassette of standard full size. Beta Movie, incidentally, 

 

will not replay tapes, it can only record; whereas VHS Video 

 

Movie and other VHS-C recorder units can both play back and 

 

record. 

 

Beta Movie has been on sale in Japan, America and Europe 

 

for some time now and at Chicago Sony showed an auto focus 
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version. This overcomes one of the main disadvantages of the 

 

Beta camcorder, namely the absence of any tv tube viewfinder. 

 

Beta Movie has only an optical viewfinder, like a cheap still 

 

camera. So the cameraman can't be sure what is in focus. The 

 

Beta Movie auto focus forms image pairs on a mosaic of solid 

 

state photo sensors, looks for optimum line resolution, and alters 

 

the focus accordingly. It should put an end to out of focus shots 

 

on Beta Movie tapes. VHS Video Movie is already on sale in 

 

Japan and is now due in the USA and Britain. Cost of both Beta 

 

Movie and VHS Video Movie is around £1,000 a system. 

 

KODAK AND POLAROID 

 

With this kind of competition, it seems that 8mm video was 

 

truly dead. But not so. Kodak and Polaroid have both now said 

 

they will sell 8mm video, using cameras and tapes sourced from 

 

Japan. Kodak is buying its camcorders from Matsushita and its 

 

tape from TDK. Polaroid is buying hardware from Toshiba. 

 

Kodak plans to start selling 8mm camcorders this autumn in 

 

America and Polaroid, although so far without any firm plans, 

 

should follow soon after. 

 

The Polaroid 

 

8mm Nome Video 

 

System feature a 

 

combination video 

 

camera and re-
corder about the size of 

 

a hard-cover novel. It uses 

 

pocket-size 8mm video 

 

cassettes capable of 90 

 

minutes of recording. 

 

Surprisingly the Kodak camcorder price is high. around 

 

2,000 dollars a system. More to the point tape price is high, a 90 

 

minute metal evaporated tape (90 minutes is the maximum play-
ing time and far longer than battery life) will cost around 24 

 

dollars. By comparison a standard VHS tape running several 

 

hours can now be bought in the US for around 6 dollars! 

 

Frankly few people believe that 8mm now has a chance on 

 

the domestic market. Support from other US firms, and 

 

Japanese manufacturers, has melted away. This is partly for 

 

commercial reasons and partly for technical reasons. Commer-
cially VHS, and to a lesser extent Beta, seem to have the market 

 

sewn up. Sony may possibly also back 8mm but there seems 

 

little, if any, room on the market for any extra incompatible for-
mat. Technically the problems of cramming colour tv signals 

 

and FM sound (in mono initially and stereo later) onto 8mm 

 

tape have not yet been solved. Prototype camcorders, with test 

 

samples of ME and MP tape, work fairly well. But even 

 

prototype quality is not up to current }in format standards. Will 
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bulk-produced camcorders and tapes produce results which are 

 

acceptable? If early models disappoint, the format may get a 

 

bad name which is hard to shake off. 

 

The technical problems of 8mm are best summed up by the 

 

failure of anyone involved in the new format to demonstrate a 

 

version suitable for use in Europe. Whereas in America pictures 

 

are built up from 525 lines, in Europe there are 625 lines; the 

 

video head drum in the USA and Japan rotates at 1800r.p.m. 

 

whereas in Europe it rotates at 1500r.p.m. Because drum size is 

 

the same in both countries (40mm) the reduction in drum speed 

 

means a reduction in writing speed. This is the speed at which 

 

the video heads track the tape and lay down the signals. The 

 

slower the writing speed the more densely the information must 

 

be packed. 

 

For the USA and Japan (NTSC television) the writing speed 

 

for 8mm video is 3.8 metres a second. For Europe it is 3.1 

 

metres a second. As a "yardstick" the lowest writing speed for 

 

any existing domestic video system is 4.85 metres a second for 

 

VHS, and that is over half inch or 12.5mm tape. 

 

No-one is suggesting that it is impossible to make the format 

 

work in Europe, it will just be much more difficult. By the time 

 

the bugs have been ironed out there will be no market left. 

 

Already one-in-three British homes has a video recorder and 

 

sales are slowing down, much to the consternation of the 

 

Japanese. How do you sell a completely new and incompatible 

 

format to a country already committed to either Beta or VHS? 

 

More to the point, how do you sell the new and incompatible 

 

format when the first 8mm camcorders are larger, heavier and 

 

more expensive than VHS Video Movie? Don't ask me for any 

 

answers. Ask Kodak and Polaroid, and perhaps even Sony if the 

 

company does offer 8mm in 1985, as now rumoured. 

 

RE-BORN OR AUDIO? 

 

Whatever happens to 8mm domestic video, don't however 

 

think that the format is dead. It will surely be re-born in different 

 

forms. Most of the Japanese companies have spent so much 

 

money developing the new technology that they are not going to 

 

waste their research and development efforts. Very probably 

 

8mm video will turn up in the future as the basis for a new 

 

professional video camcorder format for news gathering. 

 

Professional broadcast users are not so tightly locked into for-

mats as domestic users. They can afford to move with the times 

 

and switch formats, especially when news tapes will anyway be 

 

dubbed onto another broadcast format, for editing, before 

 

broadcast. 

 

An 8mm video cassette also provides the ideal basis for a 

 

completely new audio format. What the consumer electronics 

 

world really needs now is not another video tape format but a 

 

new audio tape recording format. The Philips compact cassette 

 

is out-dated. It has limited recording time and is in many 

 

respects a semi-silk purse constructed from an old sow's ear. At-

tempts at recording digital audio on a standard audio cassette 

 

have been notably lacking in success. It's possible, but the tape 

 

usually has to be run at double speed, which halves running 

 

time. Also there is then the problem of confusion between dif-

ferent and incompatible standards on the same cassette format. 

 

Far better, argue long sighted audio engineers, to create a 

 

completely new cassette format for digital audio tape recording; 

 

one that won't be confused with existing cassettes and will offer 

 

longer playing time and higher packing density. What better for-

mat than 8mm video, with metal powder or metal evaporated 

 

tape? By running the tape at half speed an 8mm cassette should 

 

be able to offer two or even three hours of digital stereo or FM 

 

stereo. The same cassette format could also be used for high 

 

density data storage, for instance video graphics, text or com-

puter programmes. Perhaps in the long term someone may think 

 

again about using 8mm cassettes for home video. In the mean-

time don't think of 8mm just as a domestic video medium. Think 

 

of it instead as the basis for a whole new generation of high den-

sity tape recording technology. 

 

The latest CDX-R7 car compact disc player from Sony is the 

 

same size as a standard DIN-dimensioned car cassette tape 

 

player. 

 

NEW FOR '85 

 

Every year at Chicago press visitors bemoan the fact that 

 

there is not really that much to see and report. This is partly 

 

because in years gone by there has been so much new 

 

technology on show that the trade has complained. Published 

 

news of novelties kills off sales of existing products. All con-

sumer electronic shows are in the same cleft stick. If they show 

 

nothing new they attract no visitors. If they show too much that 

 

is new, the public stops buying what is already in the shops. This 

 

year's Chicago show trod a fairly well balanced tight rope. 

 

What is likely next year? Almost certainly MSX computers, 

 

and interfaces with all manner of other domestic electronic 

 

equipment, will be the big news. Compact disc players which 

 

reproduce video graphics from code recorded along with the 

 

music will be another consumer trend. The technology has 

 

already been demonstrated privately. All that is lacking is a suf-

ficiently low priced memory to store the graphics as they are 

 

read from the disc. Already technically possible, but not yet for-

mally announced, is a Laservision videodisc player which can 

 

also cope with compact disc digital audio. The trend towards 

 

solid state lasers, and smaller players, is the key factor here. 

 

Future Laservision discs will also have digital audio sound, as 

 

well as the conventional FM now used. 

 

DIGITAL WALKMAN 

 

Expect also portable compact disc players; a kind of digital 

 

disc Walkman. These were not shown in Chicago 1984 although 

 

they have already been developed. The key factor here is the 

 

tracking standard for Laservision and compact disc players. The 

 

laser tracks from the centre to the outside, not from the outside 

 

to the inside as on conventional gramophone records. With cen-

tre start tracking, a single player can cope with all different sizes 

 

of disc. A CD Walkman will work with coin-size discs. One 

 

snag however: coin size discs will not work in conventional 

 

drawer-load players! This leaves the obvious problem of vibra-

tion and not so obvious problem of heat. The laser must be held 

 

on track by a servo control which can withstand an external 

 

force of several G. This has already been achieved in compact 

 

disc players designed for use in cars. Sony in Chicago showed a 

 

compact disc car player the same size as a standard DIN-

dimensioned car cassette player. But it still generates far too 

 

much waste heat. This, along with the greenhouse heat that nor-

mally builds up inside a car, drastically shortens the life of the 

 

solid state laser. Every 10°C rise in temperature halves the nor-

mal 5000 hours of diode life. Also if the disc warps through heat, 

 

the laser cannot keep it in focus. These are the challenges that 

 

lay ahead. Doubtless Chicago 1985, or perhaps New York 1985 

 

if that is where the Consumer Electronics Show is moved as 

 

mooted, will see most of these challenges met. ❑ 
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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 f 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 

 

E9.31 

 

Eprom Programmer, Genie 

 

8306-02 

 

E9.31 

 

Eprom Programmer, TRS-80 & Genie 

 

8306-03 

 

E1.98 

 

- 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 

 

E5.17 

 

- AUGUST'83 -

S•orage'Scope Interface, BBC Micro 

 

8308-01 

 

E3.20 

 

Car Intruder Alarm 

 

8308-02 

 

E5.15 

 

High Power Interface M.I.T. Part 2 

 

8308-03 

 

E5.08 

 

Pedestrian Crossing Simulation 

 

M.I.T. Part 2 

 

8308-04 

 

£3.56 

 

Electronic Die 

 

8308-05 

 

£4.56 

 

- SEPTEMBER'83 -

High Speed A-to-D Converter 

 

M.I.T. Part 3 

 

8309-01 

 

E4.53 

 

Signal Conditioning Amplifier 

 

M.I.T. Part 3 

 

8309-02 

 

£4.48 

 

Stylus Organ 

 

8309-03 

 

£6.84 

 

D:3tress Beacon 

 

•8309-04 

 

£5.36 

 

Distress Beacon Pocket Version 

 

8309-05 

 

£3.98 

 

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

 

8310-01 

 

£5.77 

 

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

 

8310-02 

 

£5.13 

 

Electronic Pendulum 

 

8310-03 

 

E5.43 

 

- 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 

 

E4.45 

 

Speech Synthesiser for BBC Micro 

 

8311-04 

 

E3.93 

 

Car On/Off Touch Switch 

 

8311-05 

 

E3.1 1 

 

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

 

M.I.T. Part 6 

 

8312-01 

 

£5.72 

 

4-Channel High Speed ADC (Digital) 

 

M.I.T. Part 6 

 

8312-02 

 

£5.29 

 

fRS-80 Twin Cassette Interface 

 

8312-03/09 

 

E7.43 

 

Environmental Data Recorder 

 

8312-04 

 

E7.24 

 

Touch Operated Die (Dot matrix) 

 

8312-05/06 

 

E4.34 

 

Touch Operated Die (7-segment) 

 

8312-05/07 

 

£4.34 

 

Continuity Tester 

 

8312-08 

 

£3.41 
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PROJECT TITLE 

 

Order Code 

 

Cost 

 

- JANUARY'84 -
Central Heating Pump Delay 

 

8401-01 

 

E3.33 

 

Biological Amplifier M.I.T. Part 7 

 

8401-02 

 

E6.27 

 

Temp. Measure & Control for ZX Comprs 

 

Analogue Thermometer Unit 

 

8401-03 

 

£2.35 

 

Analogue-to-Digital Unit 

 

8401-04 

 

£2.56 

 

Games Scoreboard 

 

8401-06/07 

 

£9.60 

 

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

 

••8402-01 

 

£7.84 

 

Oric Port Board M, I. T. Part 8 

 

8402-02 

 

£9.56 

 

Negative Ion Generator 

 

••8402-03 

 

E8.95 

 

Temp. Measure & Control for ZX Comprs 

 

Relay Driver 

 

8402-04 

 

£3.52 

 

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

 

8403-01 

 

E5.30 

 

Buffered Input Port M.I.T. Part 9 

 

8403-02 

 

E4.80 

 

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 

 

E4.63 

 

- APRIL'84 -
Multipurpose Interface for Computers 

 

8404-01 

 

£5.72 

 

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

 

8404-02 

 

E5.20 

 

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

 

8404-03 

 

E5.20 

 

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

 

8404-04 

 

£3.09 

 

Timer Module 

 

8404-05 

 

£3.58 

 

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.I.T. Part 11 

 

Interface/Motor Drive 

 

8405-02 

 

£5.1 7 

 

Collision Sensing 

 

8405-03 

 

E3.20 

 

Power Supply 

 

9405-04 

 

f4.93 

 

- JUNE'84 - 

 

Infra-Red Alarm System 

 

8406-01 

 

£2.55 

 

Spectrum Bench PSU 

 

8406-02 

 

£3.99 

 

Speech Synthesiser M.I.T. Part 12 

 

8406-03 

 

£4.85 

 

Train Wait 

 

9406-04 

 

f3.42 

 

- JULY'84 -
Ultrasonic Alarm System 

 

8407-01 

 

f4.72 

 

Atom EPROM Simulator 

 

8407-02 

 

E3.08 

 

Electronic Code Lock 

 

Main board 

 

8407-03 

 

£2.70 

 

Keyboard 

 

8407-04 

 

f3.24 

 

- AUGUST'84 -
Microwave Alarm System 

 

8408-01 

 

£4.36 

 

Temperature Interface-BBC Micro 

 

8408-02 

 

£2.24 

 

- SEPTEMBEH'84 

 

Op-Amp Power Supply 

 

8409-01 

 

f3.45 

 

'Set of four boards. "Calibrated with C1, VR1 dtid IC3 fitted 

 

M.I. T.-Microcomputer Interfacing Techniques, 12-Part Series. 
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EVERYDAY 

 

ELECTRONICS AT YOUR 

 

and computer PROJE 

 

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 

 

Security 

 

SECURITY 

 

Alarm Systems 

 

FREE COMPREHENSIVE CATALOGUEI 

 

• LOWEST DISCOUNT PRICES 

 

• HIGHEST QUALITY EQUIPMENT 

 

• FREE DI Y DESIGN GUIDE 

 

• FULLY ILLUSTRATED 

 

• MICROCHIP CIRCUITRY 

 

• QUICK DESPATCH SERVICE 

 

• FULL INSTRUCTIONS 

 

SEND SAE OR PHONE 

 

C-TEC SECURITY, Dept EE, 

 

60 Market St, Wigan WN1 1HX. 

 

Telephone 109421 42444 

 

Trbi
, 

 

�l 

 

Receivers & Components 

 

TURN YOUR SURPLUS capacitors, transistors, etc., 

 

into cash. Contact Coles Harding & Co., 103 South 

 

Brink, Wisbech, Cambs. 0945-584188. Immediate 

 

settlement. 

 

CAPACITORS, D1L SOCKETS, heat-sinks, leds, 

 

regulators, transistors and resistors. Write or phone 

 

for VAT inclusive price list. Hunt Electronics, P.O. 

 

Box 57, Derby, DE6 6SN. Tel. (0283) 703071. 

 

SPECTRUM 48k Electronic Circuit Design Program. 

 

Input types of components available and their prices, 

 

and the computer will ask for a specification. Output 

 

is a circuit diagram with component types and values, 

 

and the total cost of the circuit. Send £10.00 to N. J. 

 

EDWARDS, 68 Woodhill Rise, Norwich. 

 

Miscellaneous 

 

FREE! Parcel of components worth £10. Send only 

 

80p postage! D. HORSLEY, 113 Clare Road, Brain-

tree, Essex. 

 

Educational 

 

IMPROVE YOUR PROSPECTS 

 

with skills all employers want. Train 

 

the easy way with modern home 

 

study courses from Ideal Schools. 

 

MODERN ELECTRONICS 

 

Takes you from the beginning, right 

 

up to C & G level 2 and BTEC national 

 

level. 

 

COMPUTER PROGRAMMING 

 

Learn BASIC with a Spectrum includ-

ed if you wish. 

 

For free booklet, write today to: 

 

IDEAL SCHOOLS 

 

(Ref: EE1) Freepost, 

 

Woking, Surrey 

 

GU21 4BR. 

 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

 

Please insert the advertisement below in the next available issue of Everyday Electronics for 

 

Insertions. I enclose Cheque/P.0 for £ 

 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 

 

NAME   

 

ADDRESS 

 

EVERYDAY ELECTRONICS 

 

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 SE1 9LS. 

 

L������� �tllt��Ittt�I�I��Itlt��t���tIIIII�ti•�����������tIIIII�I��tttt�tt� 
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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). 

 

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 £IO.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. 

 

INVENTORS 

 

Think of something new? 

 

Write it down! 

 

American industry offers potential 

 

royalties for you innovations and new 

 

products. We offer free confidential 

 

disclosure registration and initial con-
sultation in London regarding your 

 

idea's potential value. Write without 

 

delay for your free information 

 

package. 

 

American Inventors Corporation 

 

82 Broad Street, Dept. EV, 

 

Westfield, Massachusetts 01086, 

 

United States of America 

 

A fee based marketing company 

 

When replying to Classified 

 

Advertisements please 

 

ensure: 

 

(A) That you have clearly 

 

stated your requirements. 

 

(B) That you have enclosed 

 

the right remittance. 

 

(C) That your name and ad-
dress is written in block 

 

capitals, and 

 

(D) That your letter is cor-
rectly addressed to the 

 

advertiser. 

 

This will assist advertisers in 

 

processing and despatching 

 

orders with the minimum of 

 

delay. 

 

Everyday Electronics, October 1984 

 

* BAKER * 

 

GROUP P.A. DISCO 

 

AMPLIFIERS post E2 

 

150 wan Output. 4 input Mixer pre-amp Illustrated E99 

 

150 watt Output, Slave 500 mv. Input 3 Speaker Outputs E80 

 

150-150 watt Stereo, 300 watt Mono Slave 500 mv. Inputs Ii 

 

150 wan P . Vocal, 8 inputs. High/Low Mixer Echo Socket E129 

 

100 wart Valve Model, 4 inputs. 5 Output. Heavy duty 0125 

 

60 wart Valve Model, 4 input. Low imp and t00v line output E69 

 

60 wan Mobile 240v AC and 12, DC. 44B 16 ohm. 100, line E89 

 

BAKER LOUDSPEAKERS Post E2 each 

 

Type Model Site Watts Ohms Price 

 

P.A./Disco, Group DG50/10 10 50 8/16 E1B.00 

 

Midrange Mid 100/10 10 100 6 IM 00 

 

HiZFi Major /tin 30 4/8/16 E16 DO 

 

F, Superb )2in 30 8/16 Q6.00 

 

P.A/Disco/Group DG45 121n 45 4/8/16 E16. 00 

 

Hi-Fi Woofer 11in 80 8 Q5.00 

 

Hi-Fi Auditorium 15,n 60 8/16 037.00 
Q 

 

P,A/Disco/Group DG75 12m 75 4/8/16 0.00 

 

P.A/Disco/Group DGIOO 12m 100 8/16 016.00 

 

P.A./Disco/Group DG100/15 15in 1W 8/16  05.00 

 

DISCO CONSOLE Twin Decks, mixer pre amp E105. Can f15. 

 

COMPLETE DISCO 150 wan E330; 300 wan 000. Carr C30. 

 

baker-.. 

 

0000ve 

 

DISCO MIXER. 240V, 4 stereo channels, 2 magnetic. 2 ceramic/ 

 

tape, 1 mono mic channel, twin v.u. maters. headphone monitor 

 

outlet, slider controls, panel or desk mounting, grained aluminium 

 

facia. Tape output facility- E49 Post El. 

 

DELUXE STEREO DISCO MIXER/EQUALISER as above plus 

 

L E D V U displays 5 bend graphic equaliser, left/right fader, 

 

switchable inputs for phone/line. mike/line. c�a e� 

 

Headphone Monitor, Mike Talkover Sw itch E l 12 PP C2 

 

As above with 7 Band Graphic E728. 

 

P.A. CABINETS lemptyl Single 12 00; Double 12 06. car, E10. 

 

WITH SPEAKERS 60W Q7; 75W E52; 9OW E71; 150W Ego.
HORNBOXES 200 Watt li 300 Wan E35. Post E4.  

 

WATERPROOF HORNS B ohms. 25 wan E20. 30 watt 03.40 wan 

 

E29 2OW plus 100 volt line E38. Post Q. 

 

MOTOROLA PIE2G ELECTRONIC MOAN TWEETER, 3bn sauna f5 

 

100 worts No crossover required 4616 ohm. 71.3bn (Is 

 

CROSSOVERS. TWO-WAY 3000 Us 30 wen J3. too wan f1. 

 

3 way 950 cps/3000 cps W watt rating E4. W vAn Ell. 100 watt 110. 

 

LOUDSPEAKER BARGAINS Please emqura marry others m stock 

 

4 saw, Sir, 7.an 0.50; 6yn, O. Sin E3. an O.SO. 6yn 25W ETSO. 

 

I OM, 2bn Sin 0; 5.3n, 6.6,, 7,4,n, 5,n 0,50; Sim 7OW fill; 8 . 5n O; 

 

an. 14.50; toin f5; 12" 10. sn 25W OIL% 

 

15 4ara, 21•n, 30.5-3m. 6x4., 0.50.60. 10W E5. An 14. join El. 

 

25 she, 311. 0: 5.311, 6x4in, 7.4.n. 0.50. 120 ears, 31.n da. fl. 

 

Make Model Sue We  him Price Post 

 

AUDAx WOOFER 9n 25 110.50 EI 

 

GOODMANS HIFAx 71.4./1 Igo E30 E2 

 

GOODMANS Hill WOOFER an 60 E13.50 11 

 

WHARFEDALE WOOFER 911 30 1950. 12 

 

CEEESnON DISCO/Group IOn 50 /16 E21 E2 

 

GOODMANS HPG/GROUP 12. 120 /15 E29. So E2 

 

GOODMANS HPD/DISCO 12.11 120 /15 05.50 E2 

 

GOODMANS HP/BASS IS.n 250 In E4 

 

GOODMANS HPO/BASS Ian 230 cm E4 

 

MIKES Dual Imp fig SO. Fk1or Stand E1250, Boom Stand E22.00, Pout E2  

 

RCS SOUND TO LIGHT CONTROLLER KIT 

 

Printed Circuit Cabinet. 3 channels. 1,000 warts each. Will operate 

 

from H, F, or Disco. E79. Post Et 

 

READY BUILT DELUXE 4 CHANNEL 4,000 WATT w ith clleeer + 

 

speed . programme controls E69. Post E2, 

 

MAINS TRANSFORMERS price Pop 

 

250-0,250V SOmA, 6.3V 3.5A 6.3V 1  E7,00 C2 

 

350 0 350V 250mA 6.3V 6A CT E12.00 Shrouded E14.00 E2 

 

250V 60mA. 6.3V 2A E4.75 El 

 

220V 25mA 6V 1 Amp E3.00 220V 45mA 6V 2 Amp E4.00 E1 

 

Low voltage tapped outputs available 

 

1 amp 6. 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 E8.00 E2 

 

ditto 2 amp E10.W 3 amp E12.50 5 amp E76.W E2 

 

55.0.55V. 6A.. 17-0 17V. IA 120.00 E3 

 

LOW VOLTAGE MAINS TRANSFORMERS ii each post paid 

 

9V. 3A, 12V, 3A; 16V, 2A; 20V, 1A; 3OV, 11,4; 30V, 5A-17-0.17V, 2A; 

 

35V. 2A, 20<060V, 1A; 12-0-12V, 2A; 20-0-20V, IA; 25425V, 2A  

 

-_-- --- 
p 

..
1

50
e
Post 50p RMM-MULTI TESTER 

 

pocket size precision mwirtg roil 

 

instrument. Impedance . Captacity 4000 

 

o.p.v. Battery included. 11 instant ranges 

 

ma surer DC volts 5,25 250, 500. AC volts 

 

10. 50, 500, 1000. DC amps 0-250µa, 0- 

 

250ma. Resistance 0 to 600K ohms. 

 

Da-Luxe Range Doubler Meta,, 50,000 

 

o.p.v. 7 • 5 . 2m. Resistance 0/20 meg in 

 

5 ranges Current 50µA to 10A. Volts 0.25/ 

 

1000v DC, IOv/IOOGv AC. E21.00 post E1 

 

PANEL METERS ES 50 post SOP 

 

50µA 100µA, 5OOµA. mA. 5mA, IOGmA SOOmA. 1 amp, 2 amp, 5 

 

P. 25 volt. VU 21.2.11 Stereo VU 3. xlxtin.  

 

ALUMINIUM CHASS S 10 a.w.yy. 4 aides, HvetW connote. 

 

6 x 4. 21m E1 7S; 12 x 3 x 2Pn. E7.60; 13 x 9 x 2in. 0.00; 

 

14 . 9 . 21,n E7.60; 12 x 5 x 2lin. Q.60; 14 . I f x 2in. 0.50. 

 

ALI ANGLE BRACKET 6 . 1 v Lin. 30p. 

 

ALUMINIUM PANELS 10 s.w.9. 12 • 12m. E7.60; 14 gin. 01.75; 

 

6 • 41n SSp; 12 - 8in. IN 30; 10 . 71n 911p; 8 x Gin. WP; 14 x Sin. 

 

72p; 12 - 5in. 90p; 16 x IOm. Q.10. 16 . bin. 111.30. 

 

ALUMINIUM BOXES. MANY OTHER SIZES IN STOCKt 

 

4. 21 v 2m. E1.W; 3 x 2. lin. WP; 6, 4 x 2in. 11.60; 8 -6 - 3 

 

in, MSG; 12 x 5 x Sin. 0,75; 6 x 4 x Sin. E1.80; 10 x 7 x Sin. 0.  

 

HIGH VOLTAGE ELECTROLYTMCS 32-32/50DV  Q 

 

16/4508 SOP 220/400V  Q 32.321350V  Wp 

 

20/500V 75p 8-8/500V .. E1 32.32.32/450V E/.W 

 

32/350V 4SP 8-16/450V .75p 125/50OV   Q 

 

32/500V  95p 16-16/350V 7Sp 16.32.32/500V Q 

 

SINGLE PLAY DECKS. Post E2 

 

Mob Model Cartridge Price 

 

GARRARD 6100 Ceramic E22 

 

BSR P182 Ceramic E26 

 

BSR P232 Magnetic Q8 

 

BSR P200 Magnetic E34 

 

AUTOCHANGER BSR Ceramic_ QO 

 

DECCA TEAM VENEERED PLINTH 

 

Superior finish with space and panel for small amplifier 

 

Board cut for BSR or Garrard 181m x Mon. , am E5 

 

Black/chrome facia trim. Tinted plastic cover its Post El 

 

TINTED PLASTIC COVERS for Decks ES each. Post L 1 

 

17 131 Y 31m. 18; - 121 • 3m 17; x 131. Alin. 

 

17 + 12. 31in. 14. 13 3; 21 • 73. • Alin. 

 

221 13. 3111 161 13 - 4,u 301 - 13: 3;in 

 

211 . 14; . 21m 14� . 13, 

 

ACCESS 

 

RADIO COMPONENT SPECIALISTS 

 

apt 1, 337, WHITEHORSE ROAD, CROYDON 

 

SURREY, U.K TEL 014M4 1665 

 

Post 65p Minimum Callers Welcome 

 

Lists 32p Same day despatch Closed Wed 

 

L VISA 

 

102'ardair 

 

(� f tA a 

 

12,a,C�j 

 

AC/DC COMPONENT PACKS 

 

Pack 

 

No. 

 

Dry 

 

Description 

 

Price 

 

TF it 

 

TF 11 

 

TF 15 

 

TF 16 

 

TF 17 

 

TF 18 

 

TF 19 

 

TF 110 

 

TF 111 

 

TF 112 

 

TF 113 

 

TF 114 

 

TF 115 

 

TF 116 

 

TF 117 

 

TF 118 

 

TF 119 

 

TF 120 

 

TF 121 

 

TF 122 

 

TF 123 

 

TF 124 

 

TF 125 

 

TF 126 

 

TF 127 

 

TF 128 

 

TF 129 

 

TF 130 

 

TF 131 

 

TF 132 

 

TF 133 

 

TF 134 

 

TF 135 

 

TF 136 

 

TF 137 

 

TF 21 

 

TF 22 

 

TF 23 

 

TF 24 

 

TF 25 

 

TF 26 

 

TF 17 

 

TF 28 

 

TF 29 

 

TF 210 

 

TF 211 

 

TF 213 

 

TF 214 

 

TF 51 

 

TF 52 

 

TF 53 

 

TF 54 

 

TF 55 

 

TF 56 

 

TF 57 

 

TF 58 

 

12 

 

30 

 

50 

 

6 

 

100 

 

20 

 

10 

 

2 

 

5 

 

10 

 

10 

 

50 

 

12 

 

20 

 

10 

 

10 

 

10 

 

25 

 

50 

 

100 

 

100 

 

25 

 

10 

 

10 

 

6 

 

6 

 

150 

 

approx 

 

25 

 

25 

 

50 

 

50 

 

15 

 

20 

 

50 

 

50 

 

200 

 

10 

 

10 

 

5 

 

10 

 

50 

 

10 

 

10 

 

10 

 

10 

 

4 

 

200 

 

200 

 

100 

 

50 

 

2 

 

JKG 

 

10 

 

5 

 

3 

 

720 

 

RED 5mm LED 

 

500w ZENERS 5% 

 

1 amp Rect. Diodes in 4000 

 

series 

 

1 amp Bridge Rect 

 

Transistor pads 

 

A/S Fuses 20mm 

 

3A Rect. Diodes 

 

ORP 12 

 

BR 100 DIAC 

 

BC109B 

 

LCs all different 

 

BFR 86 

 

8 pin DIL.sockets 

 

10mm Honz Pre set 

 

(10 values) 

 

Slide Pots - 3K 

 

all the same 

 

Moved Pots 

 

Feed throughs 

 

Electrolytic Caps 

 

Polyester Caps 

 

Mixed Resistors -
Ind Wire Wound 

 

Mixed Transistor Hardware 

 

5mm LED clips and rings 

 

BC 107 

 

BC 108 

 

Green 5mm LED 

 

Yellow 5mm LED 

 

Mixed nuts/bolts/washers/ 

 

self tapper 

 

Mixed Electrolytics Axial 

 

Mixed Electrolytic Radial 

 

Mixed Polyester Axial 

 

Mixed Polyester Radial 

 

BC 337 

 

500MA A/S 20mm Fuse 

 

Mixed Ceramic Discs 

 

Mixed Ceramic Plates 

 

47 pt 160V Polystone Cap 

 

LM 3900 N 

 

Mixed DTL 

 

4700 mf 25V Tag Elect 2" x 1" 

 

1000 mf 63V Ax Elect 

 

022 mf 400V RAD POLY 

 

100 mf 250V Ax 

 

22 mf 160V Polyester RAD 

 

VOR's 

 

Mixed TTL (74 series) 

 

2N 3055 H(RCA) 

 

IN 4151 Diodes 

 

IN 4148 Diodes 

 

White/Red 5mm LED 

 

BC 1OBC 

 

10,000 mf 63V Comp grade 

 

Reel 22g ersin multicore 

 

2N3055 H(RCA) 

 

OCP71 

 

10,000 mf 40V Comp grade 

 

elect 

 

;W Carbon film 111-10Mf1 ten 

 

values 

 

0.00 

 

f 1.00 

 

E1.00 

 

E1.00 

 

E1.00 

 

E1.00 

 

E1.00 

 

E1.00 

 

E1.00 

 

E1.00 

 

f 1.00 

 

0,010 

 

E1.00 

 

E1.00 

 

11.00 

 

E1.00 

 

0.00 

 

E1.00 

 

E1.00 

 

f1,00 

 

E1.00 

 

fl 00 

 

f1 00 

 

E1.00 

 

E1.00 

 

E1.00 

 

11.00 

 

f 1.00 

 

E1.DO 

 

El 00 

 

[1.00 

 

0,00 

 

£1.00 

 

E 1.00 

 

f 1.00 

 

£2.00 

 

E2.00 

 

f2.00 

 

E2.00 

 

E2.00 

 

[2.00 

 

E2.00 

 

E2.00 

 

f2.DO 

 

E2.00 

 

E2.00 

 

E2.00 

 

E2.00 

 

E5.00 

 

E5.00 

 

E5.00 

 

£5.00 

 

E5.00 

 

E5.00 

 

E5.00 

 

E5.00 

 

ALL PRICES INCLUDE VAT - ALL GOODS BRAND 

 

NEW & NORMALLY DESPATCHED BY RETURN 

 

POST 

 

TERMS Cash with order. POST & PACKING Please 

 

add 75p to total order. 

 

AC/DC ELECTRONICS 

 

COMPONENTS 

 

DEPT E.E., 45 CHURCH STREET, 

 

ENFIELD, MIDDLESEX. 
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ELECTRO ALUE 

 

Your SPECIALIST SUPPLIERS for 

CONNECTORS 

 

141111 

 

Not only will you find a wide 

 

selection of all the usual types you 

 

may require in our A-Z products list, 

 

there are also many others made 

 

necessary by today's ever advancing 

 

electronics - lust one more example 

 

of how much better Electrovalue 

 

serves you 

 

Please mention this journal when 

 

getting rn touch with Electrovalue for 

 

your FREE 40 PAGE PRODUCTS & 

 

PRICE LIST, etc. 

 

D SERIES CONNECTORS 

 

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

plated contacts. Max current per contact - 5A. 

 

ID CONNECTORS 

 

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

 

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

 

relief 

 

RPC CONNECTORS 

 

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

 

5A rating per socket. 

 

OTHER TYPES 

 

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

 

BRITAIN'S LEADING QUALITY COMPONENT 

 

SUPPLIERS - SEND FOR FREE 40 PAGE A-Z LIST 

 

ATTRACTIVE DISCOUNTS-FREE POSTAGE-6000 SERVICE & DELIVERY 

 

ELECTRO ALUE LTD 

 

28 SL Jude's Road, 

 

Englefield Grn., Egham, 

 

Surrey TW20 OHB. 

 

Phone (0784) 33603. 

 

Telex 264475 

 

North. 680 Burnage Lane, Manchester (061) 432 4945 

 

EV Computing Shop: 700 Burnage Lane, Manchester (0611431 

 

It's easy to complain 

 

about advertisements. 

 

But which ones? 

 

Every week millions of advemsements appear in pnnt, on posters or in the cinema 

 

Most of them comply with the rules contained in the British Code of Advertising 

 

Practice. 

 

But some of them break the rules and warrant your complaints. 

 

If you're not sure about which ones they are, however, drop us a line and wel 

 

send you an abndged copy of the Advertising Code. Then, if an advemsemenI 

 

bothers You.vou'll be justified in bothenng us. 

 

The Advertising Standards Authority. 

 

If an advertisement is wrong,were here to put it right. 

 

ASA Ltd. Dept 2 Brook House. Torrington Place. London WC 1E 7HN 

 

Thu space is donated in the mteresu of high sundards of advertising. 

 

BUILDING ON STRIPBOARD? 

 

USE NEW TRACKPAPER 

 

TRACKPAPER is simply paper with lightly printed 

 

tracks the same sue as those on stnpboard. Now 

 

you can draw out the positron of each component 

 

on TRACKPAPER and avoid making any mistakes 

 

on the board Components can even be pushed 

 

through the paper duectty onto the board Save 

 

time, save space, use TRACKPAPER 

 

TRACKPAPER is available To pecks of 20 sheets 

 

(size 210 x 148nm) for only El 55 - 20p p & P 

 

Order now and you will also recerve details 

 

of a FREE offer Dip the coupon and send 

 

it to 

 

P & S SUPPLIES, 

 

Dept. E2, 

 

51 Cambridge Road, Impington, 

 

CAMBRIDGE C84 4NU. 

 

MOTORIZED GEARBOX 

 

As featured in 'Computer Control of 

 

Small Vehicles' in May issue. Complete 

 

set of components (not PCB) 

 

Gearbox & Wheels (as recommended 

 

by the authors) for E37. 

 

These units are as used in a 

 

computerized tank, and offer the 

 

experimenter in robotics the 

 

opportunity to buy the electro-
mechanical parts required in building 

 

remote controlled vehicles. The unit 

 

has 2 3V motors, linked by a 

 

magnetic clutch, thus enabling turning 

 

of the vehicle, and a gearbox contained 

 

within the black ABS housing, reducing 

 

the final drive speed to approx 50rpm. 

 

Data is supplied with the unit showing 

 

various options on driving the motors 

 

etc. E5.95. Suitable wheels also 

 

available: 3
s " Dia plastic with blue tyre, 

 

drilled to push-fit on spindle. 2 for E1.30 

 

(limited qty)- 3" dia aluminium disc 

 

3mm thick, drilled to push-fit on 

 

spindle. 2 for 68p. 

 

NICAD CHARGERS 

 

Versatile unit for charging AA, C, D and 

 

PP3 batteries. Charge/test switch, LED 

 

indicators at each of the 5 charging 

 

points. Mains powered. 210 x 100 x 

 

50mm E7.95. 

 

Model A124. Unit plugs directly into 

 

13A socket, and will charge up to 4 AA 

 

cells at a time. Only E4.80. 

 

NI-CAD BATTERIES 

 

AA size 99p each, C size 199p; D size 

 

220p; PP3 size 395p. 

 

SPECIAL'' 6 � 'D size, only E11.001! 

 

THE 1984 

 

GREENWELD 

 

84 PAGE CATALOGUE 

 

NOW AVAILABLE!! 

 

It's Bigger, Brighter, Better, more 

 

components than ever before. With 

 

each copy there's discount vouchers, 

 

Bargain List, Wholesale Discount List, 

 

Bulk Buyers List, order Form and 

 

Reply Paid Envelope. All for just E1.001 

 

T111G ^ \ 

 

E
 QTAinstein 

 

COLOUR MICRO COMPUTER 

 

Tt 64k RAM + 16k for 

 

Display 

 

• Built-in Disc Drive, 500k 

 

* 16 colours, 32 sprites 

 

• Runs CP/M 

 

tt 3 Channel Sound 

 

• Proper keyboard 

 

• RS232 Interface 

 

tit Centronics printer port 

 

• Monitor or UHF Output 

 

♦r Switched mode PSU 

 

All for £499.95 

 

14" Colour Monitor £240.35 

 

Dot Matrix Printer £228.85 

 

`
Send for Colour Brochure 

 

Official orders welcome — minimum 

 

invoice charge E10. No. min. on CWO. 

 

Goods normally despatched by return of post 

 

xa.�.n kcev 

 

. 
a

cv m<s,   wa,nm 

 

GREENWELD 

 

443D hi Road south mptan 

 

sot ONx TN (0703) 772501/793740 

 

All eMM a1 . VAT LUST ADO WP Pa 

 

rPleese send me  peck/s of 

 

TRACKPAPER. I enclose a cheque/P.O. 

 

(payable to P & S Supplies)for f .  

 

Name   

 

Address   
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PROGRAM SORTER 

 

SOFTWaReINDEX 

 

The user guide to microcomputer software. 

 

IS THE ANSWER 

 

It's the most comprehensive magazine listing 

 

of software programs for the eight leading 

 

microcomputers. 

 

IN 

 

CHAOS? 

 

BBC • COMMODORE 64 • DRAGON 

 

VIC 20.ORIC 1 /ATMOS • ATARI 

 

400/800 • SPECTRUM • ZX81 

 

GAMES EDUCATION BUSINESS 

 

PERSONAL MANAGEMENT 

 

SPECIALIST PROGRAMS 

 

User Guide t  

 

o Microco 

 

mputer Sof
tware 

 

r 1984 No. 4 
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SOLDER 

 

Recommended for general purpose, 

 

fine work and pcb's, a top quality flux-
cored 60% fin, 40% lead solder. 22swg. 

 

ONLY 82p for 10 metres (FR21x) 

 

RELAYS 

 

Sub-minature 12V relays will switch up to 1 OA at 240V AC. 

 

Coil 

 

resistance 

 

Coil 

 

voltage 

 

Single-pole 

 

changeover 8.4 to 15.6V 40011 up to I OA at 30V up to l OA at 240V 21 x 16x 14 

 

Double-pole 

 

changeover 8.4 to 13.2V 27011 up to 5A at 30V up to 5A at 240V 29x20x13 

 

Relays are fully enclosed and direct pcb mounting. 

 

INCREDIBLY LOW PRICE £1.65 each 

 

(SINGLE-POLE YX97F) 

 

(DOUBLE-POLE YX986) 

 

DATA CASSETTES & 

 

FLOPPY DISKS ?* 

 

Pack of 5 good quality 

 

C12 cassettes. 

 

ONLY £1.95 (13K95D) 

 

Pack of 10 top quality 51/4in 

 

floppy disks single-sided, 

 

single or dual density. 

 

ONLY £17.95 (YJOOA) 

 

Contact ratings Size 

 

DC current AC Current (resistive) (mm) 

 

VIDEO COPYING KTT 

 

Copy video tapes to and from virtually 

 

any VHS or Beta machine. Kit makes six 

 

different video and six different audio leads. 

 

ONLY £9.95 (RK71N) 

 

RESISTORS 

 

Far superior to carbon film, these 

 

superb quality, very high stability, 

 

exceptionally low noise resistors 

 

have a ± 1 % tolerance and are 

 

rated 0AW at 70°C yet are only 

 

6.5mm long and 2.5mm diameter 

 

nominal. E24 range l Oil to 1 M. 

 

EXCEPTIONALLY LOW 

 

PRICE 2p each (EE+vALuE) 

 

COMPARE OUR PRICES.... 

 

then choose MAPLIN 

 

for Qualfty and Service as well! 

 

Well over £11/z million worth of top quality electronic components always in stock 

 

D-CONNECTORS 

 

Gold over nickel plated contacts 

 

and solder terminations. Thermo-
plastic cover allows side or top 

 

entry and includes cable clamp. 

 

SUPERB QUALITY 

 

AND AMAZINGLY 

 

LOW PRICES 

 

Plug 

 

9-way 68p (RK60Q) 

 

15-way 95p (BK58N) 

 

25-way M.39 (YQ48C) 

 

Socket 

 

95p (RK61 R) 

 

00.43 (BK59P) 

 

£2.19 (YQ49D) 

 

Cover 

 

01.14 (RK62S) 

 

99p (BK60Q) 

 

£1.14 (YQ50E) 

 

COMPARING OUR PRICES 

 

When you compare our prices, remember that many of our 

 

competitors quote VAT exclusive prices. This hidden extra 

 

makes a big difference to their seemingly low prices. 

 

On an order as little as £6.67, the VAT is a whole £1 extra 

 

r 

 

L 

 

SHOPS ONLY 

 

PRESENT THIS COUPON IN ONE 

 

OF OUR SHOPS AND WE'LL KNOCK 

 

5% OFF ANY ONE COMPLETE ORDER 

 

VALID UNTIL 29th SEPTEMBER 1984 

 

SHOPS ONLY 

 

tE10J 

 

TELEPHONE CONNECTORS 

 

Three examples from our range of telephone fittings. 

 

All are BT approved and sockets are shuttered. 

 

Flush fitting jack socket for main 

 

telephone.ONLY £3.99 (FJ27E) 

 

Flush fitting jack socket for 

 

extension telephones. 

 

ONLY £2.65 (FT34N) 

 

Line cord, 3m long, spade 

 

terminals to phone plug. 

 

ONLY £1.95 (FG490) 

 

N.B. All our prices INCLUDE VAT and Carnage. A 50p handling charge must be 

 

added if your total order is less than £5 on mail-order. 

 

MAPLIN ELECTRONIC SUPPLIES LTD. 

 

Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend (0702) 552911. 

 

SHOPS 

 

• BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356-7292. 

 

• LONDON 159-161 King Street, Hammersmith, W6. Tel: 01-748-0926. 

 

• MANCHESTER 8 Oxford Road, Tel: 061-236-0281. 

 

• SOUTHAMPTON 46-48 Bevois Volley Road, Tel: 0703 25831. 

 

• SOUTHEND 282-284 London Road, Westcliff-on-sea, Essex. Tel: 0702 554000. 

 

Shops closed all day Monday. Despatch by return of post where goods available. 
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BlwPAK BARGAINS 

 

MINIATURE TOOLS FOR HOBBYISTS 

 

Mlniatwe round nose side cutters insula-
ted handles 44nch length Order No Y043 

 

Miniature long nose pliers Insulated 

 

handles 54inch length Order No Y044 

 

Miniature bend nose pliers 

 

insulated handles 54wch 

 

length Order No Y045 

 

Miniature end nippers 

 

insulated 

 

handles 44mch length 

 

Order No Y046 

 

Miniature snipe nose pliers with sidr 

 

cutter and serrated laws insulated 

 

handles 5nch length Order No 

 

Y042 

 

FLEXEY DRIVER \ 

 

A flexible shah screwdriver for those awkv2rd 

 

to get at screws Overall Lenggth 8;1nch Order 

 

No FS-1 Rat blade 4mm FS-2 Cross point no I 

 

111.75 each. 

 

1 • GRIP DRIVER 

 

` o 

 

finch long screwdriver with spring loaded 

 

grip on end to hold screws in position 

 

while reaching into those difficult places 

 

Order No SDI Flat blade 4mm SD -2 

 

ALL AT £1.25 each Cross point noO E95p each. 

 

13 PIECE TOOL KIT AND CASE 

 

piece tool set housed in 

 

attr active moulded plastic 

 

.case with clear sliding cover 

 

'B 1 off 5^ snipe nose "radio" 

 

�phers with side cuners 40 1 

 

-
'off 44" side cutters 1 off 

 

44' end cutters • 2 off hex. 

 

"Allen" key drivers 2mm and 

 

i 2 5mm, 2 off cross point 

 

"Phillips" drivers No 0 and 

 

No 1 Iwdh tommy bar) • 6 

 

Ott precision screwdrivers. 

 

J Sues from 1 mm to 3 5mm • 

 

ONLY £7.80 ORDER No. VP102 

 

PRECISION 

 

JEWELLERS' TOOLS 

 

Handles and Blades Rustproof. Tempered . 

 

Chrome Plated Handles Swnvel Heads for use 

 

on Precision Work 

 

5T21 SCREWDRIVER SET 

 

6 precision screwdrivers in hinged plastic 

 

case Sizes 08 14 2 24 29and38mm fl.75 

 

5T31 NUT DRIVER SET 

 

5 precision nut drivers in hinged plastic case 

 

With turning rod Sues - 3. 3.5, 4. 45 and 

 

5mm f1.75 

 

5T41 TOOL SET 

 

5 precision instruments in hinged plastic case 

 

Crosspont (Phihpsl screwdrivers HO and Ht 

 

Hex key wrenches Sues 15 2 and 

 

2 5mm f 1.75 

 

5T51 WRENCH SET 

 

5 precision wrenches in hinged plastic case 

 

Sues 4. 45. 5 55 and 6mm E1.75 

 

MULTITESTER 

 

1 000 opv including test leads 8 

 

Battery 

 

AC volts - 015-150500-1 000 

 

DC volts - 0-15-150-5011000 

 

OC currents - 0 1 ma 150ma 

 

Resistance - 0 25 K ohms 100 K 

 

ohms 

 

Dims 90 • 61 • 30mm 

 

0/14o. 1322 OUR PRICE E6.50 ONLY 

 

SIGNAL INJECTOR 

 

Simple push button operation Oscillates at 700 

 

lk Hz with harmonics to 30MHz 14V P/p 

 

output. Impedance 10k1L Ideal for trouble 

 

shooting with audio equipment One "'AA" 

 

penlight battery supplied- 0/No VP96 f2.50 

 

BE LAIC 

 

SOLDER -

DESOLDER KR 

 

Kit comprises 0/No VP W 

 

1 High Quality 25 Watt General 

 

Purpose Lightweight Soldering Iron 

 

240v mans and 3/16' (47mm) bit 

 

I Quality Oesoldering, Pump High 7 

 

Suction with automatic election 

 

Knurled antrcoriosrve casing and 

 

Teflon nozzle 15 metres of 

 

De Solder ing braid on plastic 

 

dispenser 

 

2 yds (I 83ml Resin Cored 

 

Solder on Card 

 

I Heat Shunt too tweeter Type 

 

Total Retail Value over 111200 

 

OUR SPECIAL KIT PRICE E9.95 

 

BI-PAK PCB ETCHANIT AND 

 

DRILL KR 

 

Complete PCB Kit composes 

 

1 Expo Mini Drill IOOOORPM 

 

12Vdc incl 3 collets 8 

 

3 • Twist Bits 

 

1 Sheet PCB Transfers 21 Omni 

 

150mm 

 

1 Etch Resist Pen 

 

1 alb pack FERRIC CHLORIDE 

 

crystals 

 

3 sheets copped clad board 

 

2 sheets Figreglass copper clad board 

 

Full instructions for making your 

 

own PCB boards 

 

Retail Value over £1500 

 

OUR B"AK SPECIAL KIT PRICE £9.95 

 

ORDER NO VP 81 

 

ti 

 

LOGIC 
' OBE. 

 

Automatic levellm White LED mdicauon 

 

Minimum width of measuring pulse 30 

 

millisecs Maximum Input frequency IOM Hz 

 

Input impedance I00k11 

 

Power consumption 40mA maximum 

 

Power supply 45 1  V do 

 

ORDER No VP97 £1 

 

CURREN /'! Ca K 

 

Heavy duty test built 1
,

 1� tors 

 

for testing polanry indicates whether ac or 

 

d . 3.5V to 400V 0/No. VP98 £2.50 

 

TESTER 

 

Universal tester with ceramic buzzer Tests 

 

diodes transistors. resistors capacitors and 

 

continuity One "AA' penlight battery included 

 

Test current Max 2µA 

 

Test voltage 1 2V 

 

Response range 100MO 

 

Max voltage 500V 

 

Internal resistance: 390kil £5.00 

 

Length 135mm 0/No. VP99 

 

v 

 

D C continuity tester for chant checking on all 

 

low voltage equipment and components Diode 

 

checking also possible. Takes two AA batteries 

 

90cm lead has crocodile clip Body length 

 

145rrxn 0/No VPI00 75 

 

 CIRCUIT 

 

TESTER 

 

ELECTRONIC SIREN 12V DC 

 

Red plastic case with adjustable fixing 

 

bracket Emits high-pitched wailing note of 

 

varying pitch - 100 cycles per minute Dims 

 

90mm (dia ) 60mm (depth) Power - 12v OC 

 

0/P 90dBA Im type 

 

Our Price: £5.50 O/No VP79 

 

TAPE RECORDER SWITCH 

 

Unit to control motor of tape recorder. 

 

1 am cord and 2 5mm plug attached. 

 

On/Off switch. Dens: 55 v 20 - 20mm 

 

O/No. VP 127 EI.00 

 

POWER SUPPLY OUR PRICE £4-25 

 

Power supply fits directly into 13 amp socket 

 

Fused for safety Polarity reversing socket 

 

Voltage switch Lead with multi plug 

 

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

 

7 5 9 8 12V DC Rating - 300 me VP109 

 

T HET CREWDRIVER KIT 

 

Comprises 2 standard screwdriver blades 5 8 

 

7mm sue 2 cross point sue 4 8 6 1 Ratchet 

 

handle ism-1 Kit 111 45 each. 0/No 329B 

 

SPEAKER PROTECTOR 

 

Limits voltage to speaker or 

 

to the permissible max., by 

 

automatically introducing a }{� 

 

resistor in series with speak 

 

ers. When excessive voltage is re- -

duced the unit resets itself. Electronic 

 

voltage-sensing relay circuit. Spring terminals. Cut-off 

 

level adjustable from 1OW-12OW. Full instructions includ-
ed. Dims. 85 • 74 - 25mm. 

 

O/No. VP 118 

 

ANTENJYA SWITCH 2 and 3 WAY 

 

fr��Il Co-axial switch for one transceiver 

 

to two antennae or one antenna to 

 

two transceivers. Dims 86 . 55 . 

 

L  32mm (Body). 

 

O/NO.VP 113 

 

As above but 3-way. 

 

' O. No. VP 114 

 

I 

 

HIGH PASS FILTER /SUPRESSOR 

 

CB/TV High pass filter Reduces 

 

-- . unwanted signals picked up by 

 

/ 
antenna. Dims 45 - 25 • l7mm 

 

0/No VP 115 45p 

 

c LOW PASS FILTER 

 

Designed to reduce harmonics on _ 

 

the VHS and TV band. Cut-off 

 

frequency 3DMHz V.S.W.R. Less 

 

than 12 to 1 Insertion loss. 

 

-01dB @ 27MHz Impedance 

 

50 ohm Dims. 80 • 55 • OOmm. 

 

0/No VP116 f2.75 

 

Low-PASS FILTER 

 

LP-3o 

 

DC-DC POWER SUPPLY 

 

OC to DC adaptor. Plugs into car cigar lighter aperture 

 

Output 3. 4 , 6, 7 5 9. 12V @ SDOMA. Has universal output 

 

spider plug. also 9V battery snap and Polarity reversing 

 

facility 0/No. VP 119 f2.45 

 

ANTENNA COUPLER 

 

Transceiver/car radio 

 

antenna coupler With cir axial 

 

cables. One coaxal 

 

terminates in antenna plug 

 

and the other in PL259 

 

plug. Dins. 61 46 30mm. 

 

0/No VP 117 £x.00 

 

Send your orders to Dept EE10 BI-PAK PO BOX 6 WARE, HERTS 

 

SHOP AT 3 BALOOCK ST. WARE, HERTS 

 

TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS. 

 

BARCLAYCARD ALSO ACCEPTED. TEL 10920) 3182. GIRO 388 7006 

 

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

 

ELECT & PIEZO BUZZERS 

 

o/No VP 101 

 

95p 

 

n,Nc VP 100 

 

fits 

 

PIEZO 

 

Miniature round 1,11,-111011111 

 

buzzer wnne viasuc Law 

 

-nnsumpuon 

 

Frequency Quit app , 

 

output 10d0 AlI @ I tYD 

 

Power 12Vd c 4mA 

 

Dims 21 Idia 1 I 15mm 

 

F�iung Cemres 26-

PIEZO 

 

Nezo buzzer white plastic 90nm 

 

leads For use on a c mans 

 

Frequency 35kHz spprox 

 

Output B5d0 IAI @ 11 ty, 

 

Power 2e0Vac S,A 

 

Dims 321da 1 • 14mm 

 

F.my lentres 72knm 

 

ELECTRONIC 

 

M,­ u­ eielnomr m,:,, r 

 

Solid state Ivory pis.' 

 

leans kl,iur,iry - 

 

apprn 

 

0 ms 22 - 16 - 154nm 

 

0 iput 82d8 Al @ 1 l,P 

 

Fixlrg centres 26mm 

 

N 2W 0/No VP 82 6V 2W VP 8'. 

 

9V 15mA. 0/N0 VP 84 '2V 2'.mA VP Br 

 

Flop each  

 

SUB-BOX 

 

A neat swivelling disc provides 

 

lose tolerance substlulon re 

 

mstors of 36 preferred values 

 

fiom 5ohms to 1Kohm Smply 

 

nx clips into circuit and swivel 

 

-1.1 optimum result rs 

 

ch,eved 

 

0 N VP 112 114.75 
 

 

MINIATURE VICE 

 

\ 
Miniature plastic and m1.1.� 

 

vice with Strong suction basr-

��
t'✓

 for 

port' 

bility Single action to 

 

secure or release xuclon 

 

-'s Plastic laws w,th rubber pads 

 

20mm wide, open out to 

 

40mm Dims 85 • 65 

 

60mm approx 

 

FANTASTIC VALUE, 

 

O/No VP 95 ONLY E7 60 

 

• 

 

LEARN A LINGO' 

 

PILLOW SPEAKER 

 

Si­ under pillow unit Bohms 

 

2'" speaker 15m lead with 

 

3.Smm mono lack plug Black 

 

Dims 65 Idia 1 • 17 mm 

 

0/ No VP 88 E1.25 

 

METRIC & 

 

BRITISH 

 

MEASURES 

 

Steel tapes .n sturdy ABs 

 

pushc use Silk w st strap These 

 

yellow coated come, tapes have inch 

 

and memc graduations Automatic pushbutton return 

 

211 long 13mm it. Who VP 89 111.00 

 

311 long 13mm mile 0/No VP 90 E1.50 

 

511 lonq 16mm wnde 0/No VP 91 E2.00 

 

BATTERY TESTER 

 

'ype5 11 battery including 

 

chid NICAD Alkahne etc Takes 

 

standard sizes including 6V Ian 

 

baltv,n•s and warn/bearing 

 

t�' , aryl NIi.A: 

 

by means of line", 

 

power supply Inut 

 

full `uucbons Pm ded Dims 185. Ip3 - 30mm 

 

0/140 VP 101 E7.00 lepproxl 

 

FM MONITOR 

 

FM 1011101 to, 2 mere hand All 

 

mlei Attached earphone PL2591 IL 

 

50239 connectors 144MHz tow 

 

maximum Dims IBadyl 55 30 

 

21111 

 

1 N, VP'20 

 

114 20 

 

DUMMY LOAD 

 

hinny 1P11591
.

 .., 

 

011,1 VP 171 11520 

 

PICK-UP COIL 

 

Ima I sucke, 

 

E7 00 

 

Use your credit card king us on Ware 3182 

 

NOW and get your Order even taster Goods 

 

normally sent 2nd Class Mad 

 

Remember you must add VAT at 19". 10 your 

 

Total order 

 

Pottage add 75p per Total order 

 


