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Much more than just kits
quite simply the best way
to make music. ..

The smart contemporary styling of the ‘black-boxes’ contain the easy-to-build
advanced electronics that produce everything from high grade amplifcation to
complex lighting effects. These units are among the finest of their kind available
and combine, as do all the Powertran kits, constructional ingenuity with high
grade performance capability.

The finest materials and components are used throughout and the easy-to-
follow fully illustrated and diagrammed manuals make building as pleasurable as

operating.
Each unit can, of course, perform its independent function — butitis
compatible with its fellows {same cabinet sizes and the same quality and -

professional finish) to enable you to assemble an impressive bank of wholly
controllable power.

MPA 200 — a 100W amplifier with professional finish and
performance at an exceptionally low price. Adaptable inputs mixer
accepts a variety of sources. Straightforward construction — an
excellent beginners kit. COMPLETE KIT £49.90 (+ VAT)

CHROMATHEQUE 5000 — 5 channel lighting effect system. Sound
to light, strobe to music level, random or sequential effects — each
channel handles up to 500W yet minimal wiring is needed with our
single-board design. COMPLETE KIT £49.50 (+ VAT)

ETI VOCODER — 14 channel for maximum versatility and high
intelligibility; each channel has independent level control. 2 input
amplifiers — for speech/external excitation — each with levél control
; and tone control. The Vocoder is a superb machine capable of infinite
| souma oot FHE S variety of operation. Contstruction with our easy to follow,
- S - comprehensive builders’ manual — is challenging yet within the scope

E 1 VOCQDER > of most enthusiasts. COMPLETE KIT £175 + VAT)

-~

"‘T;_{:._:”_:.:,_J',_‘ Fond ) S SI?Z 200-2 channgl 100V.V.ampliﬁer. Two of the rugged,

k il reliable and economic amplifiers from the MPA200 are fed
by separate power supplies from a common toroidal
transformer. Fully finished metalwork, fibreglass PCBs,
controls, wire — everything you need to make this powerful
unit. COMPLETE KIT £64.90 + VAT)

DJ90 STEREOMIXER - a
versatile new mixer with 2
stereo inputs for magnetic
cartridges, a stereo auxiliary
input and mike input. Auto
planning for fast or slow,
slider controls, multi-mixing,
ducking, interrupt, input
modulation — everything . .
yet still under £100! (Our
console below shows the
mixer neatly teamed with a
Chromatheque and SP2 200)
COMPLETE KIT £97.50

PRICE STABILITY: Order with confidence. Irrespective of any price

changes we will honour all prices in this advertisement until April 30th, 1982, i

if this month's advertisement is mentioned with your order. Errors and VAT B £ wth doves o
rate changes excluded. . e
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 AN
handling and documentation. &

U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for \« Q
carriage, or at current rate if changed. : + 0

SECURICOR DELIVERY: For this optional service (U.K. mainland only)
add £2.50 (VAT inclusive) per kit. FREE ON ORDERS OVER £100.
SALES COUNTER: If you prefer to collect kit from the factory,
call at Sales Counter. Open 8 a.m.-12 noon, 1-4.30 p.m.

Monday-Thursday.

POWERTRAN ELECTRONICS, PORTWAY INDUSTRIAL ESTATE, ANDOVER,
HAMPSHIRE SP10 3WN. Telephone Andover (0264) 64455
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CONSTRUCTIONAL PROJECTS

TELECTRIC ELECTRICITY COST MONITOR Part 1 by Stephen Day BSc Eng MIEE . . .. 22
Can provide instant and long-term cost monitoring of almost any electrical appliance

EMERGENCY LIGHT by Stephen Ibbs .. 1 - o o .. 1] 5o 28
Rechargeable, with automatic cut-in

FREE TRANSISTOR PROJECTS . .. T i ) - " .. 3 32

Six circuits specially designed around your free tranSIStors
AUTO LIGHT, CAR BATTERY CONDITION INDICATOR, AF/RF GENERATOR,
BENT WIRE GAME, DOUBLE SIREN, LIQUID ALARM

INFRA-RED REMOTE CONTROL Part 2 by Bart Trepak . . "o .. N .8 L 40
Construction and applications

PE RANGER BASE STATION Part 3 by Michael Tooley BA and David Whitfield MA MSc .. 44
Testing and alignment

PE ROBOTS Part 5 by Richard Becker, Tim Orr and Richard Monkhouse . . = 15 .. 56
Resume, completion of hardware, and software prologue

TV CAMERA Part 3 by Philip Gaffney 1 4 s - = .. . r3 62

Assembly and setting up

GENERAL FEATURES

DIGITAL DESIGN TECHNIQUES Part 8 by Tom Gaskell BA .. .. L L - 48
Memories and Microelectronics

MICROBUS by D.J.D. o B %, - 5 ) o % . 1B L L 60
Use of micros in amateur radio

SEMICONDUCTOR UPDATE by R. W. Coles .. L 3 .. .. .. .. .. 66

Featuring LM 1035 39000 Series 8X60

NEWS AND COMMENT

EDITORIAL , o N, 4o B ¥ = wh L .. 17
NEWS&MARKETPLACE A B - .. .. .. .. 8 S 18
Including Countdown

INDUSTRY NOTEBOOK by Nexus . . 2,8 e s = =, ot B .. 21
Reflections on the past year

PATENTS REVIEW . . ook .. .. N .. .. o, - .. 64
New ideas from around the world

SPACEWATCH by Frank W. Hyde . . 4 1. = % b ™o L A 68

Extra-terrestrial activities chronicled

OUR APRIL ISSUE WILL BE ON SALE FRIDAY, 12th MARCH 1982
(for details of contents see page 39)

© IPC Magazines Limited 1982. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are refiable. We
cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go
to press.
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WATFORD ELEGTRONIGS

33/35, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS DESPATCHED
BY RETURN OF POST, TERMS OF BUSINESS: CASH/CHEQUE/P. OR B

WITH "ORDER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS
ACCEPTED {TELEPHONE ORDERS BY ACCESS NOW ACCEPTED Minimum £10-00 pleass),
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 50p TO ALL ORDERS UNDER £10.00
EXCL. VAT. OVERSEAS ORDERS POSTAGE AT COST.

TRANSISTORS

AC107

Expon orders no VAT. Ap
m:u are exclusive of VA
. ock many mou ltlm

VA icable to U.K. Customers only. Uniess stated otherwise, all
Please add 15% to the total cost incl. p&p.

It It pays to visit us, We are situated b.Mnd Watford Football

Geround. N U Watford High Street. Open Monday to Saturday

9 8.m.-6 p.m. Ample Fr.. Ceor P-rklng space svailabls.

POLYESTER CAPACITORS: (Axisl Lead) 400V: InF. 1n5, 2n2, 3n3, 4n7. 6n8 ll(?, 10n, 15n, 18n,
22n 12p; 33n, 47n, 68n 18p; 100n, 150n ZOE 220n 309, 330n Ar 470n 52p, 680n 60p; tuF 88p;
242, 4u7 85p. 160V 10OnF, 12n, 1000 11p; 1 6n 220n 1 330n, 470n 30p; 680n 38p; 1uF 429, 1u5
459, 242 48p; 4u7 58p. 1000V: 1nF 17p; 10nF 30p; 15n p, 22n 36p; 33n lﬁp, 47n, 100n 6Op.

POLYESTER RADIAL LEAD CAPACITORS: 250V; 10n, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100N 7p;
150n.220n 10p; 330n, 470n 13p; 6BOn 19p; 1y 23p; |y5 40p; 212 48p.

ELECTROLYTIC CAPACITORS (Values in »F). 500V: 10 62p; 47 78p; 83V:0- 47 1-0,1- 5, 2 2,33,

8p; 4.7 9p; 6-8, 10 10p; 15, 22 12 ; 33 15p; 47 lZg 1001 p 1000 70p; 50V:47 12p; g 220

24p; 470 32p; 220090 7,15,22, 9p; 330 90p; 4700 120p; 25V: 1.5,6:8, 10, 22 p; 33

99,478 1 O‘l1p, 12p,220 18p; 330 22p; 470 26p; 680, 1000 34p; 2200 59 (? 3300 76p; 4700

3380 g 470 49 IOO 9p; 125 12p; 220 13p; 470 20p; 680 34p; 1000 27p; 1500 31p; 22 0 36p;
7 0 7

TAG-END TYPE: 70V: 4700 245p; 64V: 3300 198p; POTENTIOMETERS: Carbon Track,
2200 139p; 50V: 3300 184p; 2200 110p; 40V: 4700 0:25W Log & Linear Values.

160p; 25V: 10.000 320p; 15.000 346p. 5000, 1K & 2K {LIN ONLY) Single 29p
TANTALUM BEAD CAPACITORS: 5KN-2MQ single gang 29p
35V:0:14,0:22,0-33 15p; 0:47,0-68,1-0, 1-516p; 2.2,3-3 | 5KN-2MQ single gang D/P switch 789
18p; 4-7,6-8 22p; 10 28p; 16V:2-2,3.3.16p; 4.7, 6-8, 10 | 5KQ-2M0Q dual gang stereo 88p
‘IB;:i 15 36p; 22 30p; 33, 47 AOp, 100 75p; 220 88p 10V: | W Wire-wound 500-20K ‘I|5p

",
2 26p; 33,47 35p; 100 85p SLIDER POTENTIOMETERS

SII.VER MICA {pF)

20pF
IOOO 1200, 1800 30p aach
00, 4700

SIEMENS multilayer miniature

&CI(OIS

V: 1nF, 105, 2n2, 3n3, 4n7,
6n8, 8n2, '1On, 12n. 15n, 22n
Tp; 18n, 7n, 33n, 47n 8p;
3 n. 560, 68n 9

100V: 100n, 1{On 10p; 150n
11p; 220n 13p; 330n 18p;
470n Zago 680n 30p; 1uF

0-25W log and linear values 60mm track
5K0N-500K0 Single gang

10KQ)-500K0 Dual gang 110p
Self-Stick graduated Alum. Bezels 40p

PRESET POTENTIOMETERS

0-1W 500-2-2M Mini Vert. & Horiz. 7p
0-25W 1000-3-3MQ Honz larger ‘lOp
0-25W 2500-4-7M

Precision Cermet 1W IOOn-‘IOOK BOp

33| 60p each | 34p; 242

RESISTORS—Hi-stab, Mini-
ature, 5%, Carbon.
RAN Val. 1-99 l$0+
i P
0-5W 202-4-M7 E12 2p 1p
1W  202-10M E12 Sp 3p

MVLAR Film CAPACITORS
00V: 1nF, 2n, 4n, 4n7 10

|5nF 22,30,40,47n

56nF, 100, 200n

50V: 470nf

POLYSTYRENE Clp-
|O Fto InF
to 12nF ‘lOp

Sound Generator

8C237/8
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w
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35

BF595 9
8FR39/40 23
BFR41/79 23
BFR80/81 25
BFR98 105

BFX29/84 2i
BFX85/86
BFX87/88 2

TIP30C
TIP31A
TIP31C
TIP32A

3| TIP32C

TIP33A
TIP33C

TIS90
TIS91/93
uc734
VK1010

VN10KM
VN46AF

30
14
18
2

25
25
30

2N16718 180
2N2160 295
28

2N2219A
2N2220A
2N2221A
2N2222A

1
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2N3704/5
2N3706/7
2N3708/9

4
2N3822/3

2N3866
2N3903/4
2N3905

S 0!
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5| 2N4871
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30

v
0
A
oo
N
©

@ I3
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40316 9
40317/20
40360
40361/62
40406

CERAMIC Ca;
Ran,

100nf/30V 7p;

ore: 50V AY-3-8910
Special Booklet for
above £2

2% Metal Film 100-1M  6p 4p
1% Metal Film 510-1M 8p  6p

100+ price applies to Resistors of
each type not mixed values.

TLOBICP 6545 CRTC 14:0

LINEARIC's fEaas

555CMOS 80
702 7

709C8pin 35
710 48
741 14
747C 14 pin 65

748C8pin 36
7538 pin ‘IBS
810

9400CJ 350
AY-1-0212 675
AY-1-1313A660

225

99

160

210

AY-3-1270 840
AY-3-8500 390
AY-3-8910 600
AY-3-8912 625
AY-5-1224A235

W

74
74
74
74
74
74

74S Series
748132 138

SN76003N
SN76013N

AY-5-1230 450
AY-5-1317A630
AY-5-4007D520
AY-5-8100 775
CA3011

CA3012
CA3014

CA3018
CA3019
CA3020
CA3023
CA3028A
CA3035
CA3036

ZN1040E 675

COMPUTER
IC's

95
115
350

9364AP
AM26LS3tC
AM26LS32A

TBA641-A12/
8X1tor BX11350
TBAG51 190
TBABOO 80
9

4164-200
4315-4K
4334-3
{CMOS 2114)
4864-3 64K

50
ICM7205 1150
ICM7207 475
ICM7216 1050
ICM7216A 1950
ICM?72168 1950
ICM7217A 790
M7224

5
MSMB526 820
NE515
NES29
NES531
NE543

6530 RRIOT 1350

ZBOA DART
6532 RIOT 670 oh

LA4400
LC7120 TLO74CN

wnwm
MR N
DO

o O e e s

65
74167 185
74170 168
74172 290
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SPEAKE OPTO ELECTRONICS | 0-5” LIQUID DIL SDCKETS
80, O'SW, 2% 2.25°, 28 | s o s CRYSTAL SPECIAL OFFER (TEXAS) WATFORD’'S
P L Wi . .
0.3, 2.5* 400; 640 o | TN209 GreengIZS' 13| 3ydig  Ss0 1+ 50+ profiEaaes Ulitimate Monitor IC.
e R B gess e me | e TR
DIODES BRIDGE jiizao2sedy . 15 2114L-3 87p 80p | ;580 10p a2p | A 4K Monitor Chip specially designed to
ARIMOY SYSIRECTIRIE ASHIR 00 e e o 2114L-2 87p 80p | 18pin  16p 52p | produce the best from your: Superboard
V100 24 {plastic casel | RectanguiarLEDs. ~ 29 | weows 2708 175p- 160p ;g’g;: % 2o | Series | & II, Enhanced Superboard &
8Y126 12| 1atoov 22 | JranquiarLEDSRBG 18 Red or Amber 2532 450p 375p | 235in 28p  70p | UK101. As reviewed by Dr. A. A. Berk In
8Y127 12| 1a/400v 29 | O:2) Hashing LED Re o] 2716 210p 195p | 28pin  28p 80P | Practical Electronics, June 1981
Caoss 250)1ws00v 38 | RGreen O* e | SV, e | 2732 400p 375p | 050 5, 83F | Price only £15.95 + 50p P&P.
pin P p . -
Oad7 12| Jaaov a0 | SreenfYelow o 6% 4116 75p 68p -
gar0 12\ dwaoov s | REcreoSuicn - s 6116 580p 550p | abvon | EPSON MX Series PRINTERS
0-2" Red High 8right 59 6522 350p 320 Now available from stock at very
0A85 15| 6a/100V 83 SRed (9 OPTO SWITCH P P | pLugs |Cable Y !
0A90 8]|[eA eyl ts s\l H022RIntiaiRed spiu R FERRC O 7805 1A/5V 45p  35p | (Headers! t.| competitive prices.
TIL32 Infra Red {emit} 52
el 8| SA000¥, 323 | SFH205 (detectord 91 [ TILIZ® 170 lapn "44|t0way | @ MXBOT 10" Tractor Feed, 9x9
82%82 2 ;g%gogz;i‘g T|L7B(deleclor) : Slotted nilar CUSTOMER: How can | 24 i 88}24 way o z‘latrix, 80I CéJIumn Spe'ed gfo CPg bn(;
Of § 40 pin 268 P irectional. Centronics Interface, Bau
1s 't Displ P! g
vl | AR m’ ?‘%"c " 18 [ Watford sell full spec rate 110-9600 (RS232) £340
1N4001/2 S| ymig 50 | TIL322 - 5,'C“‘ 115 ' i PEAKIN ® MXB8OFT Has Friction & Tractor Feed
3x2x1 65 evices so cheaply SPEAKING CLOCK
s ot RaC Clhe B2 4x2¥x2” 5 | WATFORD: It's simple. | F.Kit of pants now plus all the MX80T's facilities  £375
IN4OOB/7 7| ZENERS | DL747 6 CCathoa 180 | 4x24x2}" 103 : LS SIMDIE. | avallable Only:£37.50 | @ MXBOFT2 Has high resolution
12‘5‘13? 1; :?3'\‘/9843\61\\‘/3 E?vo%’g;g:r%&) fzo sxax2' 105 | By bulk buying (direct Graphics option plus all the
IN5404 16 8p each | -37 Green CA. 140 g:;i:;; 430 | from manufacturers | ZERO Insertion Force MXBOFT's facilities £420
IN5406 17 Range 3V3 1o [ #1:3" RedorGreen 150 | 2224 743" 150 : S==t® ® MIX100 132 Column plus all the
Meaos Sl INIE o PN Olacfi®d f229 5x4x2;' 120 | where  possible),  low |, .. cosp. 28 wey | facilities of MX8OFT2. Value for
T L P I FermiccHloriDe | 8X4x20 128 | gverheads and smaller | 850p: 20 way 575p money. £550
VARICAPS 1 Ib bag Anhydrous 7x5x3" 180 i h h H - -
6A/A00V 50 o margins whic ive us |1 TRANSFORMERS (mains Prim. 220-240V)
6A/B00V 85| MVAMZ 1651 495p 4 50ppap o ] 9 9 D' CONNECTORS 6-0-6V 100mA: 8-0-9V 75mA: 12-0-12V
8102 39| DALO ETCH RESIST iox7x3 338 |3 edge  over  Our |mini.(Cannon type) VR type: 6V--5A GV-5A; OV-4A V- AR
ise Di | : ype: BV-- - - -
st RIS | Con el g 12x5x3" 260 | competitors. Solder Bucket ¢ .. | 12v..34 12v-3A; 15V-.25A 15v--254 220
el A P BB e 205 ie] 12VA: 4.5-1.3A° 4.5V.1.3A; 6V-1.2, BV-
Plugs Sockets plastic) 10 12V 5A 12v-.5A 275p (30p plp)
o tors | TRIACS COPPER CLAD BOARDS Buy 2way 9%k 125 1459 | 24VA:'6V-1-5A 6V-1.5A: 9V-1 2A V.1 2A:
0-8A-100v 32 | 3A/100V 48 | Fibre Single-  Double- SRBP - zg ey 1700 2300 1305 | J2V-1A 12V-1A; 15-8A 15-.BA; 20V--6A
TA/200¢ 88 | 3A/400V 56 | Gss  sided  sided  9-5°x8.5* | ANTEX with 25eay 1700 (23e WB0ellooviEa L 320p (44p p&p)
1A/400v 70 | 3A/B00V B85 | 6"x6* 90 110p %e | golderi e ay P P P | 50VA: 6V-4A 6V-4A; 9V-2.5A 9V-2-5A; 12V-
| BAT00V 60 | 67x12"  150p 195p oldering ! 2A 12V-2A; 15V-1-5A 15V-1.5A; 20V-1.2A
sa3vov 38 | BA00Y &9 Irons [ A i gon  2a5p — | 20V-1:2A:25V-1A25V-1A; 30V-.84 30V--BA
5A/600V 48 | 8A/800V 115 | SOLDERCON PINS h Ci5W 210 I ~,395p {60p plp)
12A/100v 78 | 100 pins 70y 500 pins 325 B Pins (righ ) 100VA: 12V-4A 12V-3A; 15V-3A 16V-3A;
2200y S| 12ma00v 82 " e 2P _foxw 425 pEslemnslirabtapgls 20V-2-5A 20V-2-5A; 30V-1.5A 30V-1.5A!
8A/BOOV 95 | 1207400 82 CCNISW 425 2dway 2109 2750 — | {4y 7.25A 40V-1.25A; 5OV-1ASOV-IA
:%ﬁ//zggx ;g |§A/108v:oa VEROBOARDS 0-1° | 'VQ' Board 150 | x25W Ao | ’ 920p (60p p&p}
12A/800v188 | 16A/400V105 24x33 (7:3: ;3;: VDJ:; g:?[:d ?32 Spare bits 50 Just phone P " {N.B. P&Pci;gr"ge lo,be added above our normal
v P + ;
S'Tr:?g }33 ;gﬁl/sgg\/%gg 2 x5'. 83p —| $100 Board £14 | Elements 200 your order P:‘“v?,‘ EDGETCONNECTORS postal charge!
fosh | BRI M Sl poroees [V | thraughwe [B | e e g Con ey
] ea ul 575p | 2x10 way — 135, ingle ended , 24" length Cable
TIC4s 29 480 {34x17" 325p 211p | Veroblock 318 do the rest. e i ® [14pin 145 16 bin 166p;
8 " —| s 50 2x15 way —  140p (! 4 bin P;
T 33| 308000 120 | 18 4250 | B rebeadboard :s’zo 2x18 way 180p 148p | 24 pin 240p; 40pin 380p.
2 5 . O pins P | Bimboard 1 GAS & SMOKE 36 wa: 2x22 way 199p 200p | Double ended DIP
2N5064 38 | 2N5777 45 | Spot Face Cutter 118p| Simboard 1+ 895 | "oevecTORS ULTRASONIC Y 2%25 way 2256 220p 14pin  16pin 24 pin 40 pin
2N4444 130 40%3:;1 ::zig Pin Insertion Tool 162p | Supersirip AL, TRANSDUCERS S:,"a‘l‘l’;‘l'c 2,(30wa: 245p — 6" 185p 205p 300p  465p
DIAC ORP12 86 [ VERO WIRING PEN and Spool 310p 813 575 | 40KHz Transmitter & 550p %xgg way g?gp - ;g: ;23: g;gp glgp gggs
ST2 25 | ORP61 95 | Spare Wire (Spool) 75p; Combs Bpea. |Sockets 40| Receiver 395p/pair 2:43 :::: 3952: 36 230p 250: 375: 5950
[
COMPUTER CORNER VOLTAGE REGULATORS | SYSIALS WATFORD'S UNIVERSAL

S0 7%0s i 7905 200 |19 20| MICRO EXPANSION SYSTEM

® VIC 20 MICROCOMPUTER. Connects directly | 12V 7812 145p 7912 220p | 455y 370

15V 7815 145p 7915 220 3 : :

to a colour TV. 5K RAM expandable to 32K| 1av roa Sp“"pu == }“Q'SLH, 229 Designed by Watford Electronics, this extremely
i 1A 220 Plastic Casin A : :

PET type graphics. £165| 1, T2 P %05 550 lemn: 395 versatile and economical - Expansion System as

® CASSETTE DECK for VIC20 including a free 6 | 12v 7812 S0p . 7912 S5p 1.008M 290 | published in E.T.l., starting from Dec., 81 issue,
e £34| 15V 7815 S0p 7915 850 | {lgadom 220 ! 2 I
programme 18V 1818 50p 7918 85 | ) oMk, 240 | offers a low cost flexible expansion facility for

. 24 24 &
® EPSON MX SERIES PRINTERS: see top right 300ma 1002 Pnag.ccas.ng 24576V 2201 2X81, UK101, SUPERBOARD, ACORN ATOM,
hand side of this advemsem.ent. | . §¥ ;gtg; 38: ZOCOSRERE g:g;gizm ;gg PET, TANGERINE, VIDEO GENIE, ECT.
@ SEIKOSHA GPBOA — Unihammer Printer, gives | 8v 78182 3ok Jeu12 Bop | 4OMHz 200 | The Motherboard (Interfaces with the Computer)
normal and double width characters as well as dot 16V 78L15 30, 79018 60 4-032MHz 290 . P
- i " L P | a.80MHz 200 | has capacity to accept up to five daughter cards
resolution graphics 8” Tractor feed. Parallel LM303K 135 $94304M 200
Interface standard. £195 naage 170 im3oskp 99 433e10M 120 and can be paralleled for even more daughter
LM317H 280 | 0
@® SOFTY-2. As reviewed in PE September 1981.| LM305H 140 3:7.( 350 .éesr\;m 300 | cards.

LM
q 78HOS5 5V/5A 550 S
The complete microprocessor development | 78110° 2V P IMasen 290 | oZvasem 398 | All PCBs are of Computer grade finish and are
system for Engineers & Beginners. New powerful | +24v5a 599p LM327N 270 ‘14aMHz 240 | gypplied in Kit form.,

4
4
5
5
5
; i . | ! 61
instruction. Accepts any 24 pin 5V singie rail 73H65225Vw LM723 35 _1’5-5536MH1 200
21
?
8
8-
9

EPROM. Supplied fully built, tested & enclosed in 78%p TBA6258 75 | 7.0MHr = 200 | Just look at the expansion possibilities:
d g 68MHz 250

a black ABS case. Price incl. encapsulated plug in SWITCHES eeMhr 200 MOTHERBOARD — Accepts up to five Daughter

power supply. £169 SLIDE2SOV TOGGLE 2A 250 :08333m 395 | Cards Full Kit: £36.50
® VIDEO MONI'I"?R 9"I futflv cased. B&W|. Fé’c's'sy; HATCLN - 22| 5:850a™ 280 | SOUND CARD - Utilising up to three AY-3-

guaranteed. Excellent value for money at only JAOPonjon/on 40 4 poleonoff 54 16?(7)3?:4?1 :zigg 8910 Sound chips. {one supplied with every Kit)
® TEX EPROM ERASER. Erases up to 32 ICs in | pusH BUTTON 10-7MHz 220 Full Kit: £24.95

15-30 min. £33 | Spring loadod SUB-MIN 10-24MHz 200 . 2 e
o' TEX EPaa ERASERI faani o | e T ggfﬁgk:wm ool | Z0MEERZe0 P10 CARD - Using two 6520 PIA chips, this

with integra in. . 2 . N .
e tire e St £45 3;%?#;‘,’,’;’, 2 253?‘31%" ] :g:ngem ggg S'O?trdl toffersI Centroonrl‘cs I’tpezzarallzl prr\mtter fdn‘\;Ier,
SPOT Biased 105 | 1g. igital to analogue converter and a host of other

@ Fhasa LiviampjpuiDe €9 | mwwrune | SSTE "7 B R0 | G put facilities Full Kit: £19.95
0,5 S PSRIRE i gsigasiagi £25| PSiTmle’ 15 | OPOT dlsec 335 | J00Mne 325 | PROM PROGRAMMER — This simple but ex-
® Attractive Beige/Brown ABS CASE for| Puhbresk 20| Spcleclover 205 | g4 0ubs 200 tremely useful card can blow 2716 or 2732 single

Superboard/UK101 or Home Brew £26 | ROCKER:5A 250V, SPST ng 26-69M 290 3 .

Extra 4K of RAM (8 off 2114L-300nS) £7 ROCKER: {white) 10A 250V SPD 26-670MHz 325 | rail EPROMS. Full Kit: £19.95
- Sx o i od ; So b d- ¥ £6 ?gACZKSEO'\‘I g/nsh_rneon fights red whenB%: %;?ng ;ig PROM CARD - P.C.B. cards for housing four
ISLS pachlinedR iR IoREEpElCRan ) ROCKER' [White) 10A/250V DPOT 726 | 34.a20miz 235 | 2716 or two 2732 EPROMS.
@® Full ASC11 coded keyboard type 756 £39 gs’:’cl;ﬂvs" h'/‘lake qur glwn Multiway 4a-omh»:z §7o (4x%2716) Full Kit: £9.95

i 3kt Ssem accommo- E
® 4 x 4 matrix keypad (reed switch assembly) £4 g"'i‘;,",“ Svyafar\sN . SYI 90p :?g-gtw:; 300 (2x2732) Full Kit: £9.75
reai efore make er: tiver
® C12 Cassettes in Library Cases 40p 1 polegz ey 2 ;60197'6,;4“' 3 pgée/ AsTEC UHE | RAM CARD - 8K RAM card. Accepts 16x2114
® 8] Fan fold paper (500 sheets) (no VAT) £6 gA:ﬁ‘s’ of é)Teszrf o 4:3 Modulators | RAMs. The Board is supplied fully populated.
creen pacers P H
® 91" Fan fold paper (500 sheets) (no VAT)  £6 | porany. hdusapis stop Tvon) EMUN e o e ht‘"“ K';tflz? -50
@ Teleprinter Roll (no VAT) £3:50 | IRz to 1208, 202 1aWl Wiy oolel | EASEMD 433 simaypeDougatigparately
T W Eesmonebundied  \VATFORD ELECTRONICS

Call in at our shop_ fqr demonstration of any of the | DIL g:’ll:l'g"i& (,SOPST)13 way 1‘095;6.
above items, Be satisfied before you buy. /Sy ity Bacdibiiiiatd Tel. (0923) 40588 Telex. 8956095
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EXGITING OFFERS!

DIGITAL VOLTMETER MODULE

Fully built & tested

®Positive and negative voltages with an FSD
of 999mV which is easily extended.

@ Requires only single supply 7 - 12V,

@High overall accuracy + 0.1% + 1 digit.

elLarge bright 0.43” {11mm} LED displays.

eSupplied with full data and applications

ULTRASONIC
ALARM
MODULE

Fully built
& testad

-,.‘Range adjustable
from 5’ - 25’

A really

effective fully built

module which contains

both ultrasonic transmitter

and receiver, together with the

necessary circuitry for providing the
appropriate delays and false alarm supp-
ression. Using this module with a suitable

information, 12V power supply and relay unit such as that

shown, a really effective though inexpensive intruder

alarm may be constructed. The module, which is supp-

lied with a comprehensive data sheet, is easily mounted in

a wide range of enclosures. A ready drilled case, together with
all the necessary hardware. is available below.

Power Supply & Siren Module
Relay Unitf£3.95.var £2.57+vat

Incorporating a stabilised 12V supply and a Prosiucing a very loud @"d pene-
s.p.c.o. relay with 3A contacts, this unit  trating wailing sound, this module
is designed to operate in conjunction with gﬁs:’:tes ;;om 9"15 avolt’s;, capabl: of
the above ultrasonic unit. Fully built and Suitagleoh rﬁ' wok bt sflpebal o A
tested, its compact size makes it ideal for O EREdRErspkNMallaie yat

3 1 £4.30 each plus VAT.
constructing the smallest of units.

Hardware Kit £3.95.var

A suitable ready drilled case together with
the various mounting pillars, nuts and bolts,
and including a mains switch and 2mm
sockets designed to house the ultrasonic

Power Suppl
pp y £4.95 +VAT alarm module, together with its associated

This.h_JIIy built mains power supply provides two stabjli_set_i isolaled_outputs of 9V " power supply. Size 153mmx120mm
providing current levels of up to 250mA each, The unit is ideally suited for power- x45mm.

ing the DVM and the Temperature Measurement module,
RiSCOMP LiMIiTED

Dept. PES,

21 Duke Street,
Princes Risborough, Bucks.
Tel: Princes Risborough (084 44) 6326

Using this fully built and calibrated module as a basis now means that you can
easily build a wide range of accurate equipment such as multimeters, thermometers,
battery indicators, etc. etc. at a fraction of the cost of ready-made equipment. Full
details are supplied with each module showing how to easily extend the voltage range
and measure cufrent, resistance and temperature. Fully guaranteed, the unit hasbeen
supplied to electricity authorities, Government departments, universities, the P.O.
and many companies,

Temperature Measurement £2.15var

An easily constructed kit using an I.C. probe providing a linear output of 10mv/°C
over the temperature range from-10°C to +1002C. The unit is ideal for use In
conjunction with the above DVM module providingan accurate digital thermometer
suitable for 2 wide range of applications.

In addition to the above a wide range of competitively priced electronic E
components is stocked. Please telephone your specific requirements.

o V.A.T. must be added on all items. @ Shop hours 9 - 5.30 (Weds. 9 - 1)
@ ex-stock delivery on all items. @ Units on demonstration, callers welcome.
@®Post and packing charge 50p per order. @ S.A.E. with all enquiries please.

MASTER ELECTRONICS NOW'!
The PRACTICAL way!

You will do the following:

@®Build a modern oscilloscope

@®Recognise and handle current electronic
components

@ Read drawandunderstand circuit diagrams

@ Carry out 40 experiments on basic
electronic circuits used in modern
equipment

@Build and use digital electronic circuits
and current solid state ‘chips’

@ Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

NewdJob?New Career?New Hobby ?Get mtoElectrmnw Now!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

Y ou learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer,

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally atany
time, for advice or help during your
work. A Certificate is given at the end
of every course.

| Please send your brochure without any obligation to | am interested in:

I COLOUR BROCHURE NAME [ COURSE IN ELECTRONICS
as described above
ADDRESS [ RADIO AMATEUR LICENCE

[ ] MICROPROCESSORS SiHE L RREa
PE/3/82 [ LOGIC COURSE _
BLOCK CAPS PLEASE

POST NOW TO:

I
| British National Radio& Electronics School Reading Berks RG17BR |

L-—______-_-____—_———_—_-_—_
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DISCO LIGHTING KITS

DL 1000K

This value-for-money kit

features a bi-directional

sequence, speed of sequence

and frequency of direction

change, being variable by

means of potentiometers and

incorporates a  master

dimming control. Only £14.60

DLZ1000K

A lower cost version of the above, featuring

undirectional channel sequence with speed

varlable by means of a pre-set pot. Outputs

switched only at malns zero crossing points

to reduce radio interterence to a minimum.
Only £8.00

Optional opto input DLA1 . 60p

Allowing audio (“beat™)—light response.

DVM/ULTRA SENSITIV
THERMOMETER KIT

This new design is based on
the ICL7126 (a lower power
version of the ICL7106 chip)
and a 3% digit liquid crystal
display. This kit will form the
basis of a digital muitimeter
{only a few additional resistors and switches
are required —del ails supplled), or a sensitive
digltal thermometer (—50°C to +150°C)
reading to 0.1°C. The basic kit has a
sensitivity of 200mV for a tull scale reading,
automatic polarity indlcation and an ultra
low power requirement—giving a 2 year
typlcal battery tife from a standard 9V PP3
when used 8 hours a day, 7 days a week.
Price £15.50

DO YOU LONG TO HEAR
YOUR DOORBELL RING?

Our latest kit gives
you a pleasing three-
note harmonically

related tone sequence
(not a microprocessor ]

controlled buzz or the

same oid ding dong)

at a touch of a button.

This kit, based on a new

integrated circuit, is

supplied complete with

a printed circuit board,

ioudspeaker and drilled

box and requires only

9V battery and push button

common to most households.

It may also be switched by logic in such ™

applications as car alarms, clocks, toys,

P.A. systems, etc. The unit produces a

150mW output and draws less than one TuA

from a PP3 battery when the tone ceases.

Suppiled complete with circuit and

assembly instructions.

IDEAL PROJECT FOR BEGINNERS —
ONLY £5.00

~

TRIACS

400V Plastic Case (texas) 3A TIC206D
BATIC226D . .. 58p

12A TIC2360 . . 85p
16A TIC246D .. 96p
25A TIC263D . 190p
. 85p

. 65p

.49p

6A with trigger Q4006LT . .
BA Isolated tab TXAL2288
Dac. .. .. 18p
Opto Isolated triac MOC3020 0.6A 1400V 110p,

IF YOU CAN'T (REMOTE) CONTROL YOURSELF . . .

Published remote control systems tend to be quite
complex, requiring difficult-to-get components and a
well-equipped lab to get them to work. If this has ru( you
off making your own system we have'jus( the kits

Using infra-red, our KITS range

Y

or you.

rom simple on/off

controllers to coded transmitter/receivers with 16 on/olf
outputs or three analogue outputs for controlling, e.g.,

ELECTRONIC motzt J
< CHIME

Q:'t 1

ALL PRICES
EXCLUDE VAT

Plug SOFTY 2 into the EPROM socket of your
micro (280, 6800, 8035, etc.) prototype system
and SOFTY 2 will operate as the ROM in your
system but enable you to write data into any
location, observe memory contents on any
btack & white TV and store the programme on a
cassette recorder if required.

Various editing facilitles are also available,
permitting bytes or blocks of code to be
changed, inserted, deleted, etc., enabling the
programme to be developed and run on the
host computer.

After “debugging” SOFTY 2 may be used to
programme an EPROM (2716 or 2732)

You can aiso use it as an intelligent EPROM programmer to copy EPROM's from a master or

to/from tape.

Housed in a black ABS case SOFTY 2 comes complete with a mains supply cable and 24-pin
d.i.l. plug tor connection to your prototype system and TV lead.
FULLY BUILT AND TESTED—ONLY £169.00
For further details of SOFTY 2 and the new 280 Assembler/Micro Controller-Menta
available at just £115.00 please send stamped addressed envelope.

THE PERFECT AID FOR “LAZYITIS”

TV or Hi-Fi systems. The kits are easy to build and simple to set up—and they are extremely
versatite, controlling anything from garage doors to room lighting just by adding the required
outpul circuits, i.e. relays, triacs, etc.

If you can design your own System, we stock a wide range of remote control components at
very competitive prices.

We have compiled a booklet on remote control, containing circuits, hints, data sheets and

detalls of our remote controi kits and components. So don't controt yourself —
SEND US 30p and a stamped addressed envelope for your copy TODAY1

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your central heating, lighting, hi-fi system and lots
more with just one programmable timer. At your selection it Is
designed to control four mains outputs independently, switching on
and of! at pre-set times over a 7 day cycle, e.Q. to control your central
heating (including ditferent switching times for weekends), just
connect it to your system programme and set it and forget It— the
clock will do the rest.

FEATURES INCLUDE—

#0.5" LED 12 hour display.

# Day of week, am/pm and output status indicators.

# 4 zero voltage switched mains outputs.

« 50/60H2 mains operation.

* Battery backup saves stored programmes and continues time keeping during power failures.
(Battery not supplied).

#» Display btanking during power tailure to conserve battery power.

» 18 programme time sets.

# Powarful "Everyday” function enabling output to switch every day but use only one time set.

# Useful “sleep” function—turns on output for one hour.

# Direct switch controt enabling output to be turned on immediately or atter a specified
time interval.

* 20 function keypad for programme entry.

# Programme verification at the touch ot a button,

THERE HAS NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE—

ONLY £45.00

and programme Instructions in an attractive case).

s,

Our Lamp Dimmer Kit with INFRA
RED REMOTE CONTROL willl enable
you to switch the lights on or off, and
sel the brightness, at a push of a
button without leaving your armchair,
water-bed, etc. Not only will you save
time but It has also been estimated
that the savings in shoe leather and
carpet wear alone would pay for this
unit in approximately 1.3697 years

LA

This unit has considerable practical
uses, especially for the old, infirm
W\ 7 and disabled. It works llke a
\\ \ conventional dimmer, enabling you
= to switch the lights on or off, or to
/. dim them to whatever brightness
you require, by touch or using the
hand-held infra red transmitter.
When assembled, it fits into a
plaster depth box to replace your

or moret conventional switch or dimmer

with no rewtnng.

TDR300K Dimmer Kit £14.30
MK6 Transmitter Kit . £4.20
We also still seil our highly popular
TD300K Touch Dimmer Kit at £7.00
and the LD30OK rotary controlled
Dimmer Kit at . only £3.50
Al kits contain  ait necessary
components and full instructions.
You only need a soldering iron
and cutters.

24 HOUR CLOCK/APPLIANCE TIMER KIT

Switches any appliance up to \kW  CT1000K Basic Kit . . ... 5 .
onand off at present times once per  CT1000K with white box (56/131 x 71mm).
day. Kit contains: AY-5-1230 IC, (Ready Built). . —

0.5 LED display, mains supply,
display drivers, switches, LEDs, | Add 50p postage & packing + 15% VAT to total.
Overseas Customers:

triacs, PCBs and full instructions.
Add £1.50 (Europe), £4.00 (elsewhere) for p& p.
Send S.A.E. for further STOCK DETAILS.
Goods by return subject to availability.

OPE 9am to Spm (Mon to Fri)

10am to 4pm (Sat)

FAST SERVIGE - TOP QUALITY - LOW LOW PRICES

=

No circuit is complete without a callto -

LT GARAGE

ELECTRONICS

11 Boston Road I8
London W7 3SJ L
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COMPLETE KIT £358.70

ELECTRONIC

PIANOS
SPECIALISTS SINCE 1972

Clef Pianos adopt the most advanced
form of Touch Sensitive action which
simulates piano Key inertia using a
patented electronic technique.

71 OCTAVE
DOMESTIC MODEL
COMPONENT KIT £244

COMPLETE KIT £395.70
MANUFACTURED £675

Two Domestic Models are available
including the 88-note full-size version.
Four intermixable Voice Controls may
be used to obtain a wide variation of
Piano tone. including Harpsichord.
Both Soft and Suslain Pedals are in-
corporated in the Design and internal
Effects are provided n the form of
Tremolo. Honky-Chorus. and
Phase/Flanger.
A power amplifier integrates into the
Piano top which may be removed from
the Basc for casy transportation.

SIX OCTAVE
DOMESTIC MODEL

COMPONENT KIT £217
MANUFACTURED £535
Component  Kits include Keyboard.
Key-switch hardware. and all electronic
components and may be purchased in

four stages at no extra cost.
Complete Kits further contain Cabinets,
wiring harness, Pedals and in the case of

Since 1972 Clef Products have consistently produced leading designs
in the field of Electronic Musical Instruments, many of which have
been published in technical magazines. With musical quality of
aramount importance. new techniques have ‘been evolve%
atest musically valid technology has been incorporated into projects
which have been successfully com
range of technical capability. Bac
customers is available from the Designer of all Kits advertised.

CLEF ELECTRONIC MUSIC

P

eted l;:y constructors over a wide
up T

“"THE eecraomc BAND-BOX”

COMPLETE
KIT

£289

and the

LEPHONE advice to our

STRING

ENSEMBLE
(As Published in conjunction
with ‘Practical Electronics’)

A very popular Keyboard
Synthesizer Kit. for Group or
Home use. with a four octave
compass and spiit Keyboard
facility.

The instrument is fully
polyphonic and has two rich
Multi-String Voices plus
Woodwind and Brass Effects
for individual or Mixed use.
Variable Attack and Sustain
Controls give a good Orchestral
Mix with the added concert hall
reverberation effect produced
by sustain coupled with phase
modulation in the Chorus Unit,
The Component Kit includes
Keyboard., Key-switch
hardware. and all electronic
components plus tone generator
linking wire and Volume Pedal.
A copy of the P.E. project series
can be supplied for £3.00 inc.

COMPONENT KIT
£179.00

Domestic Models both Power Amplifier

i

ROTOR-CHORUS
Comprehensive  two - speed
organ rotor simulator plus a
three phase chorus generator on
a single 8" x 5 pcb. The kit
includes all components for
mains operation and a stereo
headphone driver ﬁcb. Easily in-
tegrated with existing
organ/amplifier system.

COMPONENT KIT £89.00

KEYBOARDS
Our Square Front Keyboards
are chosen for their superior feel
to the discerning musician
whilst ﬁiving adequate physical
strength for the high impact

£399

MANFD.
PRICES INCLUDE MASTER RHYTHM

A revolution in the fisid of Computer Music Generation|

A MUSICIANS INSTRUMENT FOR:
SOLOISTS - SINGERS — RECORDING - PRACTICE
LIVE PERFORMANCE —COMPOSITION

Drums. Bass, and a2 Chord Instrument {(one of
3,000 User Programmabie Ch Changes on more than 1
different  Chords.
Tempg. Cotr,nplete 't':usklc Pat;‘_is _el!cc(ropicall Index
; B secondal allery ack-up. Facility exists
gla)ﬁzaslig“‘"l I i iy Repeat Chorus, "and Coda sections includin;
PP 88 NO 7 quences. Sockets are provided for Volume Pedal and Footswitch
NOTE (A-C) £57.00 separate and mixed instrument Outputs, Total size 19°* x 11" x 44
2 incorporating Master Rhythm.

THE Programmable DRUM MACH'NE

EXPERIMENTERS (As Published in conjunction with ‘Practical Electronics’)

A number of our Sub-Kits are

of interest to Electronic Music ;LGOILT“:RMA':IKNG
and COMPUTER Experi- | AWENTY-FOUR
menters. These include the 6502 PATTERNS/
based MICRO- | rwe(ve
CONTROLLER and Music | INSTRUMENTS
system kit used in the BAND- | geqyencE
BOX. plus a 49 note four pitch OPERATION
diode Keyswitch system. Sec | compLETE KIT

aur bists for Sub-Kit prices.

and Speaker.

The Six Octave Stage Piano has the
same range of Voices and Effects and is
designed for use with an External
Amplifier and Speaker,

SIX OCTAVE
STAGE MODEL
COMPONENT KIT £217

MANUFACTURED E530

COMPLETE KIT £345

Competitive quotations can be
Australia please contact JAYCAR in Sydney.

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE
(CARRIAGE EXTRA ON MFD PIANOS). Plcasc send S.A.E. for
our complete lists, or use our telephone VSA/ACCESS Service.
given foc EXPORT orders — in

CLEF PRODUCTS (ELECTRONICS)

LIMITED
(Dept. P.E.} 44A Bramhall Lane South, Bramhall,
Stockport, Cheshire SK7 1AH  061-439-3297

£79.00
MANFO. £113.00

The Clef Master Rhythm is capable of storing 24 selectable

American Bongos and Claves.

tion. All drums can be adjust
controls to suit individual iaste. thus producing good musical sounds,
in a battery driven unit 84" x 5 x 24",

COMPUTER

PE CAR

1@ 5@ 6@

This unit was described by Practical Motorist as: “One
of the neatest, most comprehensive and most useful of
these car computers that we have yet come across . . .""

The PE Car Computer was designed to exceed the specification of
all others, both for number of functions and accuracy. As well as the
usual functions, it can perform eleven ‘‘remaining” type
calculations, has a unique “start-stop” mode {used for acceleration
timing and the like) and has a combination lock for driving an alarm
or ignition cut-out.

The unit is housed in a custom designed box with high quality
printed panels having an overall size of 1656 x 50 x 80mm deep.
and can be fitted above or below the dashboard. The display is liquid
crystal for clarity in all lighting conditions.

The kit includes all sensors, wiring, etc and is suitable for all cars ex-
cept those fitted with diesel or fuel injection engines.
Kitprice: £78.50 Assembled Price: £88.50

+ £1 p&pincludes VAT.
Send S.A.E. for list of separately available parts.

Please allow 14 days for delivery.

PIMAC SYSTEMS LTD
20 Bloomfield Road, Moseley,
Birmingham B13 9BY.

Tel: 021-449 0384

“SEE SCAN" (PRINTOID LTD)

FREEPOST,
20/21 ALFRIC SQUARE,
PETERBOROUGH PE2 OBR

The designers and manufacturers of the
PE Camera Project offer technical club
membership/certification to project enthusiasts.

Camera technical support and
circuit testing/alignment service available.

Various kits and projects always on hand
(simple/intermediate/advanced).

Write for full parts list/club application forms
(camera/electronics/security products) or ring

Project ‘’C’’ Engineer
on 0733 239111 (4 lines)

Access/Barclaycard accepted.

Practical Electronics

CURRENTLY IN PRACTICAL ELECTRONICS'

The BAND-BOX provides an Electronic Backing Trio consisting log
Waveform/Enevelope combinalions), with the capicity to store over

Using adyanced Microprocessor technology,
Playback of 50-100 Scores can be executed in any Key and at chosen
and stored on
or composition of Intro,
Multiple Score Se-

thmic
drum patterns. invented. modified. and entered by the Operato?on 1o
Eight Instrumentation tracks. A three position Instrumentation con-
trol expands the number of instruments available to twelve. grouped *
into sounds typical of playing with Drumsticks, Brushes, or Latin
3

Scquence operation allows two rhythm sections to be coupled with
the second (B) section appearing at four, eight or sixteen Bar repeti-
for level and resonance on internal

March 1982



MICROCOMPUTER COMPONENTS AND SYSTEMS

LOWEST PRICES FASTEST DELIVERY

Device Price | Device Price | Oevice Price | Device Price | Device Price
NEC 12” MONITOR MEMORIES (MSS5CN  0.16 | cmos 4000°® | 4543 009 | 7415190 049
21141-200ns 2113.93 mf;gggm g;g 45535“ - 4553 2.90 ;4LS191 0.49
5+0.89 . 11 | 4555 039 | 7415192 049
2 MeNCIBMsatz | At 0 U S48 SRRt dne s
; = Al ATOM .13 | 458 62 | 74LS194 039
* EEIELAQQRAMPLIFIER AND - \a/'sdgoc“é‘r?l';'ﬂ‘:;r"?l‘ig'e‘és%?;&;‘fe 5708 450ns ., +i 75 | LMT4BCN 034 | 4006 oso | % e risios o3
+1.68 0.15 | 74LS SERIES 741519/ 0.59
; terminal {unlike most CCTV 2716 450ns 14249 | REGULATORS 4008 0.55 | 741500 0.10 | 7415197 065
* £149.95 each excluding | monitors available). The green | (Single +5V) 25+225 | 7805 039 | 4009 028 | 741501 011 | 7415221 054
carriage (£10.00) and VAT. i hasphor CRT display areall 2716 350ns 695 | 7812 039 | 4010 0.35 | 741502 0.12 | 7415240 089
15% ¢ [ phosp Iisplay greatly | 2532 450ns  1+4.50 | 7815 039 | 4011 0.12 | 741503 0.12 | 7415241 0.89
(15%) ! reduces eyestrain The 25+4.25 | 78,05 029 | 4012 015 | 741504 012 | 7415242 079
* EX-STOCK" built in audio amplifies and 2732450ns  143.99 | 78012 029 | 4013 0.29 | 741505 013 | 7415243  0.79
: Speaker make it Specially a3 asons 350 | 18415 028 | fe 050 | M2l om
suitable for personalcomputers. | 4116 200ns  1+0.74 ;3‘,’2 8;;‘: 4016 0.25 | 74L510 012 | 7415247 063
25+0.70 | 7915 055 | 4017 0.45 | 741511 012 | 7415248 063
— oo A% | mes 0l B8 0B | o2 HES 18
EPROM PROGRAMMERS AND ERASER 254080 | U2 059 a0 058 7aiSia 039 | 745253 039
ez 1380l Do i | oo |lste  &r) ZuS B4
o . g I 4 .
EP4000 EMULATING PROGRAMMER 215 :g ;ggns lg.gg wg;;z %g :ggi g.;; 73ts§3 g.:% ;:tgggs‘a t‘l.;g
ns . . n B
#* COPY/PROGRAMME/EMULATE 2704/2708 iesoon - '7os | MK 47 { 4gae olb | Jitos  ola | 74lSee 023
2716/2508/2516/2532/2732 EPROMS 6116LP 200ns  9.50 4026 0.99 | 741527 02 | 7415273 075
% 4K x 8 STATIC RAM 6116LP 150ns  9.95 gg E:{J’"l' o gggg ggg 741528 0.15 ;:LSUS &39
#VIDEO O/P AND 8 DIGIT LED DISPLAY CRTCONTROLERS | ZBOACPU 399 | absi 183 | Misw 013 | rdlSad  0s¢
* POWERFUL EDITING FACILITIES EFE845P 950 | Z80CTC 299 | 4033 160 | 741533 016 | 74LS293  0.45
# COMPREHENSIVE |/0 AS STD (RS232, TTL, EF9364P 594 | Z80ACTIC 349 | 4034 155 | 741837 015 | 74L5365  0.34
20mA PARALLEL DMA) EF9365P 62.90 | ZBODART 1000 | 4035 072 | 41538 0.15 | 7418366  0.36
. . EF9366P 62.90 | Z80A DART 1200 | 4040 054 | 741540 0.12 | 7413367 0.34
* £545.00 excluding carriage (£10.00) and EF9365/6 DATA AND Z80 DMA 985 | 4041 069 | 741542 0.34 | 7418368 049
VAT, (15%) APPLICATIONS ~ 2.00 | Z80ADMA 11.95 | 4042 054 | 741847 0.39 | 7418373 0.74
Al Z80 Pi0 3.49 | 4043 0.59 | 74 7418374 074
5 740548 0.60
* EX-STOCK BUFFERS ZB0APID 375 | 4044 064 | 741549 0.59 | 748375 047
NS MR IENSSONG R m|mm oo sn ok
X -0 11 i LS54 0. .
P4000 PRODUCTION PROGRAMMER 811597 090 | ZB0SIC-1 1099 | 4047 068 | 741555 n.:g 7415379 064
% PROGRAMME UP TO 8 EPROMS 81L598 090 | ZBOA SIO-1 11.99 | 4048 0.54 | 741573 019 | 7415386 028
SIMULTANEOUSLY ' o L i B 026 | 7atsre  wis | 7alsa0 054
* COVERS SAME EPROMS AS EP4000 195 1.35 ’
* INDEPENDANT BLANK CHECK/VERIFY 8T97A 135 DIL SOCKETS
PROGRAM MODES 87198 1.45 1gw PROFII!-OT‘I);
# SIMPLE TO USE gmgsgugwmms 2 1 1 4 14 5:2 0.09
* £545.00 excluding carriage (£10.00) and i 45 1570m a8
ZNA26E-8 3.00 18 pin 0.13
VAT. (15%) INA27E-8 5.99 L OW P Owe r 2 B;n 0.14
# EX-STOCK® ZNA28E-8 475 22 pin 017
IN429E-8 210 24 pin 0.19
N32C)-10 2809 | |- n S 28 pn 0.25
gmggm»m s(zi:g 4 40 pin 029
UVI41 EPROM ERASER ol 0.8 e
IN44T 9.14 LOW PROFILE -
# 14 EPROM CAPACITY o A el R
% SAFETY INTERLOCKED LI Fuoeey oisc OFFER VALID 1/2/82 - 31/3/82 :g i g.g!‘!
+ ELECTRONIC TIMER CONTROLLERS - 18 5 y
pin 0.33
; N FD1771 17.12 | Z60A SI0-2 11.99 | 4050 0.26 | 741575 024 | 20 0.35
* 53&0(01 ;;}C)llldlng Carriage (£5.00) and £D1791 32061 | MK 3886 11.00 | 4051 059 | 7als7e 020 | 22.pn 0.40
Al 0 FD1793 3261 | MK 38864 1447 | 4052 068 | 741578 0.19 | 24 pn 042
% EX-STOCK® £D1795 3533 4053 0.59 | 74(583 0.44 | 28 pn 054
W01391 45.50 | 6800 FAMILY 4054 1.20 | 741585 0.65 | 40 pn 081
b W01393 45.50 | 6800 299 | 4055 120 | 741586 0.15
WD1395 45.50 | 6802 399 | 4060 0.79 | 741590 0.30
R A IR T T
- . 9.9 b .
KEYBOARD AND ENCLOSURE WD1691 10.87 sgw 125 gggg g:; 741593 034 gg pin ?'33
6821 125 17 | 741595 043 pin 4
" MISCELLANEQUS 6840 420 | 4070 0.17 | 7415109 021 | 40pn 8.80
EASE Attr?ctlvewhsty;led pelrlsonaLcoTpuégr egclosure censtructed of structured foam top and steel | cyppoat cHips 6850 150 | 4071 017 | 7408112 621
ase (similar to the top selling Apple). Fimished in charcoal and black ﬁzg}g;g ggg ggazm 5_9"1) :g;g g.:7 ;4Lg1l3 023 g:nMv'sims 2
i ; 0 -3 . 871 1. 19 | 7418114 019 2 .00
£49.95 excluding carriage (£10.00) and V.AT. (15%) AY-3-8910 695 | 6880 107 | 4075 0.17 | 741512 039 | 1008 MHz 345
AY-5-1013 3.45 | 5887 0.80 | 4076 062 | 7415123 039 | 18432 MHz 250
, ; /{, AY-5-3600 1.95 | 68488 9.11 | 4077 022 | 7415124 099 | 36864 MHz 295
KEYBODARD High quality electromechanical 1 AY-5-2376 6.95 [ 6875 4.18 | 4078 024 | 7415125 025 | 4 MHz 165
ASCIl Encoded keyhoard which can be WCim 050 | G0 ‘a0 | 4o Ol0 |7aSiw  oas|sMe 16
fitted in above case or used separately. Full MC1489 059 19.11 | 4085 063 | 74L5136 028 | 14 MHz 3.45
gl e e N A S R .
» . I 3 0.39
£49.95 excluding carriage (£2.00) and MC3480 795 | 8B40 470 | 4502 068 { 74L5145 0.75 | MOOULATORS
VAT. (15%). mc3as? 295 | 68850 215 | 4507 0.39 | 7415148 0.80 | 6 MMz 370
MC14411 6.94 | 58000C4 110.00 | 4508 1.90 | 7418151 039 | 8 MHz 440
?fo° ;;gIZSL ;gg 0 FAMIL i o |fasie 03 DATABQ
- 6500 FAMILY 4511 0.49 | 7415155 039 BOOKS
’ : . | RO-3-2513y 599 [ §502 4.25 | 4512 080 | 74LS15% 038 | THOMSON-EFCIS
;rﬂANs_f(jt)nMEln Mains transformer suitable for +5V at2.5A and 12V at 1A Mountson special § n2803A1.203) 0.8 6520 290 | 4514 149 | 7415157  0.31 | 6800 Data Book
ugs inside enclosure. 6522 475 { 4515 149 | 7415158  0.31 | (Inc p&p) 5.95
£10.95 excluding carriage (£1.00) & V.AT. (15%) 0vM CHIPS 6532 685 | 4516 068 | 74LS160 039 | pay Converter
ZN4S50e 761 4518 040 | 74LS161 039 | Hanghook
HEATSINK Heatsink for TO3 Regulators which mounts inside rear of enclose EHECECYMR TRz 008 HEna OTpAMTL Y 4519 026 | 745162 039 | oo 158
£2.50 excluding VAT, (15%) 8085A 550 | 4520 069 | 7415163 039
.50 ext g VAT b m\;omms . gg} g ‘1) gg 4551 149 ;:ngg 047 | DATASHEETS
. I 4522 120 LS16 0.99 | Photocopied Data
LM308N 089 | 8224 195 | 4526 0.70 | 7415166 084 | Sheets avarabie
?(I;ég:_ﬁlizﬂlci FOR CASE, KEYBOARD, TRANSFORMER & HEATSINK IF PURCHASED | [ya(in 069 | 8208 305 | 4597 080 | 74L8173 070 mo‘;‘:;w.‘;f 4 8‘;’
) LM319N 220 | 8251 380 | 4528 0.70 | 7415174 047 | per page ex p&p
£99.95 excluding carriage (£15.00) & V.AT. (15%) LM324N 030 | 8253 795 | 4532 085 | 745175 049 | VAT iPlease
LM348N 059 | 8255 360 | 4541 099 | 745181 128 | telephone for details
——
OFFICIAL [
R EErs Visa T 24 HOUR TELEPHONE SERVICE FOR Sy
WELCOME CREDIT CARD USERS AVAILABLE
PLEASE SEND S.AE.(20P} FOROUR NEW 1982 CATALOGUE. FREE REPLIED PAID ENVELOPE WITH EVERY ORDER. ALL PRICES
EXCLUDE P & P ON ORDERS UNDER £10 (50p) AND V.AT. (15%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH FULL

REFUND FOR OUT OF STOCK ITEMS IF REQUESTED.

MIDWICH COMPUTER COMPANY LIMITED

DEPT PE, HEWITT HOUSE, NORTHGATE STREET, BURY ST. EDMUNDS, SUFFOLK IP33 1HQ
TELEPHONE: (0284) 701321 TELEX: 817670




Shortwave
Listener's
) Recetver

_ With Heathkit, you're all set for a
great deal. And not just big savings.

Whichever kit you choose, you'll find it easy to build.
Simple, but detailed instructions take you through every
stage. Everything is included. Even the solder you need
Digital Clock is there.

Follow the steps and
you'llend up with a hand-
crafted, well-designed
piece of equip-
ment. One
you'llbe proud .
of. Because you built it yourself. §

There are 10 great kits to start you off. An
interesting choice of a digital clock to a metal
locator, including a short wave listener’s
receiver, windspeed and direction
indicator, digital readout electronic
scale and five more useful kits.

All at 30% off to first-timers.
Send for your catalogue right now

for a start.

Windspeed and Direction
Indicator

To Heath Electronics
(UK) Limited, Dept( PE3 ),
Bristol Road, Gloucester GL.2 6EE.

PE3
To start me off, please send me
a copy of the Heathkit catalogue.
I enclose 28p in stamps.
Name _ ===
5=
Address_ —
(]

€

"z~ Youbuild onoure ﬁnence

HEATHRIT

CB users. Home base

POWER SUPPLY 3A
Rugged Powerful British Made
FEATURES # Safe 3 Amp operation % 13.8V Fully
tegutated w Electronic short circult & overload
protected + Latest technoiogy I.C. design
W Altractive compact case # Compelitively priced
SPECIFICATIONS # Input votiage — 240 Va.c. 50Hz
 Oulput voltage— 13.8V g = 1% Maxmum with
mains input vanation +10% icad 0-2.5A # Qutput
current — 0-3Amp % Rippie — less than 2mV up 1o
full load # Dimensions — 175ig x 100w x 75h (mm)

ovn prce QNI £15.00 onoe vo.3e

CB8 Rigs and Accessories In stock. Send
S.A.E.for tull listings.

8 Bit MICROPROCESSOR
National INSBOBOAN 40 Pin DIL N. Channel Silicon
GATE MOS TECHNOLOGY As used in Nationals
NB08O Micro Computer Family
Instruction Cycle Time 2 uS
Supplied with functional
Block Diagram
BRAND NEW —

NOT seconds or reclaims
100% perfect ORDER NO. sxaoeo 0ll|y

Normal Selt price £4.50 each:
Our B-PAK Special Price £2 . 00
SO HURRY — LIMITED STOCKS

40 Pin IC Socket to fit $X8080 (Qtter price
ORDER NO. 1609 30')

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year. A host of Electronic

0mp s including p

s — fotary and slider. presets— horizontal and vertical

Resnstcrs of mixed values 220hms to 2M2 — 1/8 to 2 Watt. A comprehensive range of
capacitoys including electrolytic and potyester types plus disc ceramics efcetera.

Audio plugs and sockets of various rypes plus switches, fuses, heatsinks, wire, nuts/bolts,
gromets, cable clips and tyes, knobs and P.C. Board. Then add to that 100 Semicenductors
to include transistors, diodes, SCR's opto’s, all of which are current everyday usable devices.
Inafl 2 Fantastic Parcel. No rubbish all identiliable and vatued in current catalogues at well
over £25.00. Our Fight Against Inflation  Price -

— Beat the Budget

— Down with Depression JUST £6 50

S ™ e

OROER NO. SX 85

Fantastic Audio Bargains

(15 watts per channel sgéreo amplilier kit \

Consisting of — ORDER NO. STA15
2 x AL60 amplifiers

1 x PA100 pre-amplifier

1 x SPMB0 power supply

1 x 2034 transformer

2 x coupling capacitors for 8 ohms 470mfd
S0v and necessary wiring diagrams

— now only
\ sseovertoontisit £26.00 J

5 watt lRﬂS) Audio Amp 7

High Quality audio amplifier Module. tdeal for use in
record players, tape recorders, stereo amps and
cassette players, etc. Full data and back-up diagrams
with each module.

Specification:
@ Power Output 5 watts RMS @ Load Impedance 816
ohms @ Frequency response S0Hz to 25 KHz—3db @
Sensitivity 70 mv for fult output @ Input Impedance
50k ohms ® Size 85 x 64 x 30mm @ Total Harmonic
distortion less than-5%
BI-PAK'S give away price

£2.25

You could not Buiid one |

for this price.

1 Amp SILICON RECTIFIERS
Giass Type swmilar IN4OOO SERIES IN4001-IN4004
50 — 500v — uncoded — you select for VLTS.
ALL perfect devices — NO duds Min 50v.

50 for £1.00 — worth double QRDER NO. SX76

Silicon General Purpase NPN Transitars TO-18 Case
Lock fit leads — coded CY7644 Simifar to BC147
— BC107- Z789 ALL NEW' VCE 70v 1C500mA
We 75-250 S0oft 100 off SO0 of 1000 oft =
PRICE: £2.00 £3.80 £17.50 £30.00 2
Silicon General Purpose PNP Transistors T0-5 Case
Lock fit teads coded CV3507 similar ZN2905A lo
BFX30 VC 60 IC 500mA M Hfe 50 ALL NEW!
500f 1000 S000f 1000 off

PRICE: £2.50 £4.00 £19.00 £35.00
Order as CV9507

<
=
S
8

Send your orders to Dept PE3

B81-PAK, 3 BALDOCK ST.,
WARE, HERTS.

COMPLETE
AUDIO CHASSIS

STEREQ 30 Complete 7 watt per channel Stereo amp
board - includes amps, pre-amp. power supply, front
panel, knobs and Transformer

Almost }4 PRICE

£12s0

ORDER NO. ST30

MONO PRE-AMPLIFIERS
MMI00 sutable for disco mixer, MM1D0G sutabie for
Quitar pre-amp mixer.

The MM100 and MM100G mono pre-amplifiers are
compatble wath the ALG0, ALBO AL120 and AL250 power
ampifiers and ther associated power supphes.

" MM100 Supply voltage 40-65 inputs. Tape Mag P.U.

Microphone Max output 500mv MMI00G Supply
vohage 4065 inputs: 2 Guitars, Micraphones Max output
S00rmw

Silicon NPN‘L’ TypeTransitors
T0-92 Plastic centre collector

Like BC182L — 183 — 1841 D
VCBO 45 VCEO 30 1C200mA Hie 100-400

ALL perfect devices — uncoded ORDER AS SX183L
50 off 100 off 500 off 1000 oft
£1.50 £2.50 £10.00 £17.00

PNP SILICON TRANSISTORS:

Simitar ZTX500 — ZTX214 — E-Line

VCEQ 40 VCBO 35 ¢ 300mA Hie 50-400

Brand New — Uncoded — Pefect Devices

500  1000f  5000ft 1000 of

£2.00 £3.50 £15.00 €£25.00
Order as ZTXPNP

Uise'your credit card. Ring us on Ware 3182 NOW and
get your orger even faster. Goods normally sent 20d
Class Mail.

Remember you must add VAT at 15% lo your order
Total. Postage add 50p per Total order

Practical Electronics March 1982



I-PAK BARGAINS

BI-PAK PCB ETCHANT BI-PAK SOLDER - R\ BRAND NEW LCD

AND DRILL KIT DESOLDERKIT Y DISPLAY MULTITESTER.

Complele PCB Kit compnises ‘8 Ktcomprises  ORDER NO. SX80 g ) RE 188m

1 Expo Mim Dnilt 10.000RPM 12v DC incl 3 1 High Quality 40 watt General Purpose LCD 10 MEGOHM INPUT IMPEDANCE

collels & 1 x Imm Twist bit p Lightweight Soldening Iron 240v mains inc! *3'% digit * 16 ranges plus hFE tes! lacihty lor

1 Sheet PCB Transters. 210mm x 150mm. 3/16" {4.7mm) bit. PNP and NPN transistors “Auto 2er0 auto

1 Etch Resist Pen 1 Quaity Desoldenng pump High Suction with polanty *Single-handed. pushbutton

1 %21b pack FERRIC CHLORIDE cryslals. automatic ejechion. Knurled. anti-corrosive operation °Over range indication * 12 Smm
5121 SCREWDRIVER SET 3 sheets copper clad board casing and tetlon nozzie. . (' inchy large LCD readout ° Groge check
2 sheels Fibreglass copper clad board. 1.5 metres ot De-soldering brard on piastic *Fust ctrourt protection ° Test leads. batlery
case. Sizes —0.8.1.4.2.2.4. TS Full instructions (or making your own PCB dispenser and instructions included

2.9and 3.8mm : boards. % 2 yds (1.83m) Resin Cored Soider on Card. Maxindicahon 1999 or — 1999
5713t NUT DRIVER SET Relail Vaiue over £15.00 - 1 Heat Shunl loo! tweezer Type. Polanty indrcation  Negahve onty
5 precision nut drivers in tunged plashc case. OUR BI-PAK SPECIAL KITPRICE £9.75 Total Relatl Value over £12.00 Posilive readings appear
With turming rod £1.78 ORDER NO. SX81 OUR SPECIAL KIT PRICE £8.95 withoul + sign
Sizes: - 3.3 5.4.4.5an0 5mm - Input impedance 1) Megohms
57141 TOOL SET = - Zero agjus! Automanic
5 precision instruments in tinged plastic case. MINI VICE ' TheThlrd and Sapngme 252:2"'5231?5
Crosspoint (Phylhips) screwdnvers: — This smalk cas! lron quakity made ice wil 1 Fourth Hand... lemo'ersalure' e ppzl:, Ttaenilo
HQand H 1 Hex key wrenches. clamp on to any bench or table having a max i b3 AR b:"ev L
1.5.2an0 2 5mm £1.78 thickness of 1%~ The 2% " jaws open !omax'n‘, 4+ YOU Always need Consum, Y
i S . ption 20mw

5151 WRENCH SET ot_ 1% F Applog size 80 x 120 x 66bmm. o bul have never got “until now Size 155 x88 x 3tmm
oo MR oastic case! Bi-Pak’s Mini Vice at " This helptu unit with Rod mounted S r_"i
S1265: 4.4 5.5.5.5and 6mm. £4.75 aMim Price only horizontally on Heavy Base. Crocodile clips UC Voitage 0-200mV

1 attached to rog ends. Six ball & socket joints .9-20-200- 1 A %
BUY ALL FOUR SETS: 5T21. §T51and gel J £2- give infinite variahon and positions through gcz oSy . Oog_vo gc 0 i
HEX KEY SET FREE o % 9 Voltage 0-200- 1000V
360° also available attached fo Rod a 2% diam o r

HEX KEY SET ON RING ORDER NO. 5X82 pectuad i & A : Acc 1 2% DC Current 0-200uA

1 magnilier giving 2.5 x magnification Helping 0-2-20-200mA 0-10 A. Acc 1 2% &
Sizes. 15.2.2.5.3. hanad unit available with or without magn#ier. Y
4.5.5.5and 6mm. Our Pri h i ilustrated ORDER Resistance 0-2-20-200K ohms
Made of hardened steel Dribrice  Rmagritier.as lilustralg 0-2 Megohms Acc: 1%

NO. 7402 £5.50
HX/1. £1.25 BI-PAK VERY LOWEST POSS PRICE
Without magnitier ORDER NO. T400 £4.75 et oneatn

6 precision screwdrivers in hinged plastic

Plastic Boxes Mw39s NI-CAD CHARGER
Universal Ni-Cad battery charger. All plastic

3 Coloured Black. Close fifting. k
BOXES - ALUMINIUM - Flanged Lid, fixing screws into brass bushes. case with lift up 1id. Charge/ Test switch. LED

PLASTIC 7 e T S e indicators af each of the five charging points

ALUMINIUM BOXES i il 141 £1.00 Charges Power:

Made with Bright Aluminium folded 4% 2% 1% 143 £1.30 PP3{9V) 220-240V AC

construction with deep lid and screws 6 3% 2 144 £1.50 - U12(1.5V peniite)  Dims: -

SIZE*L W H  OrderNo. Price  Plastic as above but with aluminium top panei > utr (1 5v-C) 210 x 100 x 50mm
5% 2% 1% 159 83p 4 2% 1 146 £1.40 " u2{15v-D7) £6.95

4 2% 1% 161 83p  Plastic sloping Iront
2% 2 163 83p 5% 4% 2% POWER SUPPLY 0URPRICE £3.25

4 )
Power supply fits direcliy into 13 amp socke!
g g ; :gg Ei’:a Fused tor safety. Polanty reversing socket
E 1
A & 2 167 e il aE . Voltage switch. Lead with myiti plug

: Input; — 240v AC 50HZ Output.—3.4.5.6.
Afl measurements for boxes are shown ininches. L = Length. W = Width. H = Height 7.5.9&12vDC Raling'-300ma  MW88

l'l
pesy BRESISTARL £ aarAdEl el TRIACS — PLASTIC

A 8,
I B et ROAINS s CAPACITORPAREY, raCCESsopgg S | Lo g
Roion *  Desciption to o
G e AT e | omme o oS § ! ugs So a0y 175 S0 £3000
0 Pretomeq 5 ievstos 61 ) e o psotors Mimature ot emers. Phong, oy s1o0 240 Inine 3.4 pr 8 AMP 400 — T0220 ~ TAG 425
K12 'Resusrars arbon o e e £3 norma) . yind Mong gy L §0p £5.75 £2150 £50.00
SK13 3 walt Carbon R, You may

P
neo m,,gcgmnhcslﬂ"'5 9,1"" ®7 pak Guarameed to N

s Mined Ceramics 6501 015 5226 3p Everyday Electronics
Teach-n 8]

ne
|:'-';lslors 22 0hm 2‘,‘13 pssorted Polyester/POSTYIERE o ke © 27240 OIN Pgs g Chass
. y
100 Suhcon ) ‘

b Y]
7 watf
sKis m2 M o1
Lang2 Capad acilors )
"m-?m;‘?;::’;?mm & sxzl M“\“i 'Culdﬂo T N hans,sluvs‘aﬂ Derfect
120 3 tange of £1 Glecusiyics, alt saits sh YOS With 0ata ang g,y
rom 22 of 22 meg 5, SX22 Quahty Flecuioytics SK39 )
ve sz Se0b0m » g 50 IC SOCKETS
20 Vootalum Beads at The lowestprice ever.
K4 mate. count by wewht. Fantag)
Quantities appIoNIMITE- ‘Cralve 259 The more you buy the cheapes they come!
MOTOROLA PIEZO Pin 100t 500t 100 off
5 3.00 £5
ELECTRIC TWEETER BI-PAK's COMPLETELY NEW CATALOGUE B ©, »° 5% 0o
Maximum Ratings: d amplefely re-designed Fult of the type of components you requue plus some 16 30p £3.25 £5.50
25 volts rms which 1s equal to- & very interesting ones you wili soon be using and of course. the largest range of

200 watls across 4 ohms X semiconduciors for the Amateur and Piolessional you couid hope to find voLTAG E REGU LATORS

100 watts across 8 ohms There are no wasted pages o useless infomation so often included Tozzo ;a"z';"f ;09 ;‘;g;":es';p {please

50 watts across 16 ohms Catatogues published nowadays lusl sohd facts 1 e puce. descoption and 7812-50p 7912~ 55p Bl
BI-PAK SPECIAL OFFER PRICE £4.68 individual fealures of what we have avarlable But iemember. Bs Pak’s policy 7815 - 50p 7915-55
ORDER NO. 1907 has always been to sall quality components at compelstive prices and THAT 1824 ~50p 7924 — S5p

L Other : LM340K ~ 6 wolt — 18 voit — 24 volt

DOME TWEETER i 03—t UATZ3 ~ 14 o OIL — 409
Dome tweeter lor systems up 10 50w, BI-PAK'S COMPLETELY NEW CATALOGUE 15 now avarlable to you You will be
Impedance: 8 ohms amazed how much you can save when you shop for Electsonic Components with
Frequency Response: 2000-20,000Hz a Br-Pak Catalogue Have one by you all the time—it pays 1o buy BI-PAK
Dims 98mm giam. x 3imm deep
Qur Price £2.85 OMT200 Torecewve your copy send 7 59 plus 25p p&p

™ Kit 1 £15.65 (Kits 1 & 2 combined -‘gc‘)&‘ag(.

SX3g

Kit2€ 8.94 pnce £23.00)

»has
- ey Do S0

! a
ARANTEE a0
S

won
satnta
P Lantihy 4°C

Send your orders 10 Dept PE3, 81 PAK PO BOX 6 WARE HERTS Use your credit card. Ring us on Ware 3182 NOW and

HOP AT 3 BALDOCK ST WARE HERTS ge! your order even faster. Goods normally sent 2nd
MS CASH WITH OROER SAME DAY DESPATCH ACCESS Class Mail,

LAYCARD ALSO ACCEPTED TEL {0920) 31B2 GIRO 388 7006 s Remember you Must add WAT at 15% to your ordes
0D 15 % VAT AND 50p PER ORDER POSTAGE AND PACKING s Total. Postage add 50p per Totat orde-
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CAMBRIDGE LEARNING COMPUTER USER AIDS
SELF-INSTRUCTION COURSES R o O e e e e ot e e

make it one of the best value for

money machines on the market.
* Extended Basic including
A PRACTICAL DIGITAL
* Full upper and lower case
= * Internal Sound unit
ELECTRONIC KIiT FOR e
* 16K Ram, 12K Rom
: LESS T N £20 ] * Fully TRS80 software Compatible
rre |
Y w PRINTERS FROM £279
S SUITABLE A range of the best and most popular printers all at greatly reduced prices.
I suPERKI Many include FREE paper and FREE delivery to mainland UK.
* Epsom MX80 FT and T
P e ) FOR * Epson MX82 and MX100 .
1 * OKI Microline 80, 82a and 83a
] * Range of interfaces for PET APPLE,
BEGINNERS UKTO" st
K % Paper just £15.00 per 2000 sheets
| inc VAT Peeson B
T foe Learn the wonders of digital & Cont.act 4B ey for the lowest 4
i gs : electronics and see how quickly possible prices. L
- Digital Electronic Kit you- are designing your own
. suitable for beginners circuitsL.S T;;‘Lk“ conlair;s:
seven integrated circuits,
breadboard, LEDs,g and all the WE ALSO STOCK
DIL switches, resistors, capacitors, and other components fo 2114 — £1.00 + VAT 8728 Buffers £1.00 + VAT
build interesting digital circuits; plus a very clear and 4116 - £1.00 + VAT C12 tapes £3.50 + VAT
thoroughly les(_ed instruction manual (.also available sepa- 2716 — £3.00 + VAT UK 101 Graphics Board
rately). All this comes in a pocket size plastlc‘ wallet fer 2732 —£5.10 + VAT £45.00 + VAT
only £19-90p inc VAT " and p&p. This course is for true 40 pin jumper £5.20 + VAT
beginners:
- needs no soldering iron.
;sl{sl plenty of questions, but never leaves you stuck and MAIL ORDER or why not call into our shop in Romford.
e e56.
(eaghes you about fault-finding, improvisation, and \Welagglapenitiandayito Salurday9-6p.m._
:::siitlem ec:leckin& T b - o o 14 CARLTON ROAD, ROMFORD, ESSEX
- ra ou ee $ a atter ver ea
1289, ory similar).),or a stabilised 5V power ysupply. ’ 0708-64954
Using the same breadboard you may construct literally
millions of different circuits.
This course teaghes boolean logic, gating, R-S and ]-K
flipflops, shift registers, ripple counters, and half-adders.
Look out for our supplementary kits which will demonstrate
advanced arithmetic circuits, opto-electronics, 7-segment B
e So you've fancied some
Other self-instruction courses from Cambridge Learning Ltd
e . & WHARFEDALE E90 speakers —
COMPUTER PROGRAMMING 1IN BASIC £10.50 But the bank manager won’t co-operate! Don't despair —
DIGITAL COMPUTER LOGIC AND ELECTRONICS £ 8.50 now there are
DESIGN OF DIGITAL SYSTEMS £14 .00 Wilmslow Audio _ = —
flat-pack kits for ’mm' T
Please send for full details {see coupon below). the Wharfedale ~ #»wi™ ] T
E50,E70 and E90. brnn e
GUARANTEE No risk to you. If you are not completely A few hours of
satisfied. your money will be refunded upon return of the easy and
ftem in good condition within 28 days of receipt. interesting work
will complete
CAMBRIDGE LEARNING LIMITED, UNIT 23, RIVERMILL SITE, your speakers at
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND. avery
TELEPHONE: ST IVES (0480) 67446, VAT No. 313026022 ggc;:g'i.’:‘;'jwn 5
All prices 1nclude worldwide postage (airmail is extra ‘assembled’
please ask for prepayment invoice). Giro A/c No 2789159. E systems.
Please allow 28 days for delivery in UK e BCR Y
L L T T T N T L ) -
Please send me: @

...... SUPERKIT(S) © £19.90

...... Free details of your other self-instruction courses.

1 enclose a *cheque/PO payable to Cambridge learning Ltd

[15fd {00 {*delete where applicable)

Please charge my:

The kits contain all cabinet components — accurately machined for easy

assembly — all drive units, crossover networks, acoustic wadding, reflex

port trim, nuts, bolts, terminals, grille fabric, etc. The cabinets can be

painted or stained or finished with iron-on veneer. Easy, foolproof

assembly instructions are supplied — no electronic or woodworking

knowledge necessary.

Prices: ESO kit £182 per pair including VAT, carriage and insurance £ 8
E70 kit £220 per pair including VAT, carriage and insurance £ 8
E90 kit £330 per pair including VAT, carriage and insurance £10

Pro E90 kit £369 per pair including VAT, carriage and insurance £10
Credit terms available: Deposit 20%, balance over 12 months {charges currently 31.2 APR)

|
0625 529599

*Access / American Express / Barclaycard / Diners Club
Eurocard / Visa. / Mastercharge / Trustcard

Expiry Date............ Credit Card No ......ccceceianenanns

Signature........... e T as TR E e ok » ¢ -1 el YT T

Overseas customers (including Eire) should send a bank draft
in sterling drawn on a London bank, or quote credit card
number.

Cambridge Learning Limited, UNIT 23, Rivermill Site, FR[EEPOST.
St Ives, Huntingdon, Cambs, PE17 4BR, England. (Registered in

=
5 i e, IR ﬂ Lightning service on telephoned credit card orders!
—en e e S S e Ghe GEE G S W S s ES S S [\N "

Please allow 7 days for delivery

|

|

|

|

|

|

|

l Telephone orders from card holders accepted on 0480 67446
|

|

|

|

|

| 35/33 Church Street, Wilmslow, Cheshire SK9 1AS
|
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Now circuit designing is as
easy as pushing a lead
intoa hole. ..
No soldering
No de-soldering

No heat-spoilt
components

No manual labour
No wasted time

For QI.JICK.SIg nal. t.ra0|.ng I X e T&F‘m‘ -
and c"'cu't modlflcatlon NO NO TIEPOINTS | (140nDIPsi| PRICE 15°. VAT | FEATURES
For quick circuit analysis and s [TE%a | NSRS g, [
diagramming i P A v IR e
£ 5 PB 103 2250 2 A N
With or Wlt.hOUt built-in regulated power supplies A bl Sl T
Use with virtually all parts — most 7 |PB203 | 2250 | 24 | 59.95 | 7066 [SV@ 1A
r . b 8 | PB203A 2250 24 85.00 | 99.47 |SV=2 15V
plugin directly, in seconds. 9 | PB203AK|[ 2250 24 69.00 | 81.07 ivKﬂsv
. "
Ideal for design, prototype and hobby
’ .y Goods despatched
Tomorrow’s tools for today’s problems within 48 hours,

G N I S S D S D G D D D D I S S aEns
GLOBAL SPECIALTIES CORPORATION rG_S_C‘ {UK) Limited, Dept. 5U, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ. 1

I- |1}me Re(jllenry Reqjle}omy Reﬂl 4 Qnty Req glonty Req!G Onty Req 7| Onty RquBIOnly Reqlg Gnty Req I
I Name __ Address_ e I

G.S.C. (UK) Limited, Dept. 5U I | enclose Cheque/P.O. for £ ___or debit my Barclaycarg, Access, '
Unit 1, Shire Hill Industrial Estate, | American Express cardno. - Iexp.dale___ I
Saffron Walden, Essex. CB11 3AQ. FOR IMMEDIATE ACTION — The G.S.C. 24 hour 5 day a week service | For FREE

R Telephone (0799) 21682 and give us your Barclaycard, Access, catalogue
Telephone: Saffron Walden (0799) 21682 I_American Express number and your order will be In the post immediately | tick box O
Telex: 817477 G I L I I L G G G G G OIS OIS B s GEE G
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system.-You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX81, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements — the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New

Every ZX81 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
tirst principles to complex programs.

Sinclair 1X81 Personal Comy
the heart of a system
that grows with you.

Kit:
£49 5%

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@ Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@ Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight
decimal places.

@ Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

@ Randomise function — useful for
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandabile to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unigue, custom-buiit chip
replacing 18 ZX80 chips.

Kit or built —it’s up to youl

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) — a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mA at9VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

— g | — | [
Z X8l

6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Tel: (0276) 66104 & 21282.

| Avulluble now-

: /7/” ////////

the IX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

////////////////////

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer ~ using a stackable
connector so you can plugin a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -

andwehave no doubt that you will be.

To: Sinclalr Research Ltd, FREEPOST , Camberley, Surrey, GU15 3BR.

Order

*Please delete/complete as applicabie.

Address: L | | | | [ | |

T [ T

| -

LFREEPOST no stamp needed. Offer applles to UK only

Name: Mr/Mrs/Miss 1 1 e

*| enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

O el us I g |

Qty | Item | Code | Item ‘?dce i Togal I

| Sinclair Zx81 Personal Computer kit(s). Price includes B I I

| ZX81BASIC manual, excludes mains adaptor. e 12 49.95 I

Ready-assembled Sinclair ZX81 Personal Computer(s).

_| Price includes ZX81BASIC manual and mains adaptor. 11 |  69.985 I

Mains Adaptor(s) (600 mA at9 V DC nominal unregulated). L 10 | 8.95 - |

i, +16K—BYTE RAM pack e 93 49.95 I
B +_ Sinclair ZX Pnnter —— | 27 | 4985 |

8K BASIC ROM to fit ZX80. - 17 [ 1ees |

_l Post and Packing. - :_ i ;;2.95 I

[ Please tick if you require a VAT receipt TOTAL £. |

I

I

I

I

I

Plgase print.

L L o ) |

Jo e ] SIS e )
o O e Bl 0 |
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Metal cased 9

CROFTON
MONITOR

10 MHZ Bandwidth
P4 Standard
£59.50+vaT (£68.42)
plus carriage £3.00
For P31 (green) high
resolution tube add £12.50 +var (£14.38)

NEW.-pRiNiceE MONITOR

High resolution

24 MHZ Bandwidth
P31(green)Standard
for only

£78.00 +var
(£89.70) plus
carriage £3.00

ALL MAJOR CREDIT CARDS
ACCEPTED — Small surcharge

CROFTON ELECTRONICS LTD

35 Grosvenor Road, Twickenham, Middx TW1 4AD

01-891 1923/1513

Now the time can tell you! . . .

New - from Silicon Speech Systems (a Powertran
subsidiary) — the first ever easy-to-build kit that will give a
whole new meaning to the ‘speaking clock’! Electronics and
quartz technology combine to enable you to construct a
tatking timepiece that is interesting to build — fun to have!

Full instructions make this a kit
with equal appeal to the
beginner or experienced
constructor.

IAM ONLY
£24.50

{includes VAT and Post & Pkg)
Accurate to a minute a year

[
@ Adjustable voice pitch

® Grained stainless-steel case
® Pocket size — approx. 5in. x
2%in. x 1in.

i S S Siom nwa (2§

[
® As heard on BBC radio [____J

Silicon Speech Systems EX

{A Powertran Subsidiary)

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SP10 3WN

TELEPHONE ORDERING FOR ACCESS/BARCLAY CARD
CUSTOMERS IS NOW AVAILABLE.

JUST PHONE YOUR ORDER AND GIVE YOUR CARD NO.
RING ANDOVER (0264) 644565.

Goods normally despatched 7 days

Useful in the home or office

Practical Electronics March 1982



TOTAL ENERGY DISCHARGE etectronic

ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE ——— higher output voltage under all
conditions.

IMPROVED ECONOMY ——— no loss of ignition performance
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING —— prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE immune to contact bounce and
similar effects which can cause loss of power and roughness.

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars wit!‘n weak fuel
mixtures.

BETTER STARTING —— full spark power even with low
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter ‘spikes’ on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

IN K IT FOR M it provides a top performance

electronic ignition system at less than half the price of competing ready-
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a small
soldering iron and a few basic tools.

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL JUNE ‘81 ISSUE
and EVERYDAY ELECTRONICS DECEMBER ‘81 ISSUE

FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volt, with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some older current impulse types (Smiths pre ‘74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £14.85
ASSEMBLED AND TESTED £24.95 | pLys ¢1

TWIN OUTPUT KIT £22.94 DACYEEE:

For MOTOR CYCLES and CARS with twin ignition systems

ASSEMBLED AND TESTED £34.70', . =

ELECTRONIZE DESIGN Dept.B

Magnus Road, Wilnecote, BARCLAYCARD

F 2 - N
m Tamworth. BT7 5BY VIS_A
: Phone 0827-281000 (]
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DIMENSIONS: Length 125cm
Width 8.9 cm
Height 4.3 cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. it is only necessary
to consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, to realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires

a high power spark.

The traditional capacitive discharge system has this high power spark

but, due to it’s very short spark duration and consequential low spark
energy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 2000pS at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark pawerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with
lower power ‘long burn’ inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 voit energy source — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all
unwanted signals caused by contact voli drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

TOTAL ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE
SPARK POWER {PEAK) 140 W W

SPARK ENERGY 36 mJ 10 mJ
(STORED ENERGY) 135 mJ 65 mJ

SPARK DURATION 500 pS 160 FS
OUTPUT VOLTAGE (LOAD 50pF

EQUIVALENT TO CLEAN PLUGS) 38 KV 26 KV
OUTPUT VOLTAGE (LOAD 50pF + 500 KQ1

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV
VOLTAGE RISE TIME TO 20 KV

(Load 50pF) 25 PS 30 FS
TOTAL ENERGY 'DISCHARGE shouid not be confused with low power
inductive systems or hybrid so called reactive systems.

Goods normally despatched within 7 days.
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and an |.C. |F. System.

FEATURES: VHF, MW, LW Bands, interstation
muting and AFC on VHF. Tuning meter. Two back
printed PCB’s. Ready made chassis and scale. Aerial:

AM - ferrite rod, FM - 75 or 300 ohm:s. Stabilised power
supply with ‘C’core mains transformer. All components
supplied are to P.E. strict specification. Front scale

size 10%""'x 2%"’ approx. Complete with diagrams and instructions.

* Matching I.C, 10+10 Stereo Power
amplifier kit {usually £3.95 + £1,15 p&p)
« Mullard LP1183 built preamp., suitable
for magnetic/ceramic and auxiliary
inputs {usually £1.95 + 70p p&p)

« Matching power supply kit with trans.
former (usually £3.00 + £1.95 p&p)

£21

SPECIAL OFFER! ..

* Matching set of 4 slider controlscomplete
with knobs for bass, treble and volumes
{usually £1.70 + 80p p&p}

95

ONLY

plus
£3.80 p&p.

£17.9

PRACTICAL ELECTRONICS - STEREO

This easy to build 3 band stereo AM/FM tuner kit is designed in
_conjunction with Practical Electronics (July issue). For ease of
construction and alignment it incorporates three Mullard modules

TUNER

ptus
£2.50 p&p.

STEREO AMPLIFIERKIT

+ Featuring latest SGS/ATES TDA 2006 10 watt output IC's
with in-built thermal and short circuit protection,

+ Mullard Stereo Preamplifier Module.

« Attractive black vinyl finish cabinet, 9°"x8%''x 3% " (approx)
» 10410 Sterso converts to a 20 watt Disco amplifier.

To complete you just supply connecting wire and solder.
Features include din input sockets for ceramic cartridge, mic-
rophone, tape or tuner. Outputs - tape, speakers and head-
phones, By the press of a button it transforms into a 20 watt
mono disco amplifier with twin deck mixing. The kit incorp-
orates a Mullard LP1183 pre-amp module, plus power amp
assembly kit and mains power supply. Also features 4 slider
level controls, rotary bass and treble controls and 6 push
button switches. Silver finish fascia with matching knobs and
contrasting cabinet. Instructions

available, price 50p, Supplied £1 4.95

FREE with the kit. Plus £2.90 p&p.

SPECIFICATIONS: Suitable for 4 to 8 ohm speakers.

Frequency response 40Hz - 20KHz.
Input sensitivity P.U. 150mV. Aux. 200mV,
Mic. 1.5mV,

Bass +12db @ 60Hz
Treble +12db @ 10KHz
Distortion 0.1% typically @ 8 watts
Mains supply 220 - 250 volts 50Hz.

STEREO MAGNETIC PRE-AMP CONVERSION KIT
Includes FREE Magnetic cartridge with diamond styli.
All components including p.c.b. to convert your ceramic in-
put on the 10+10 to magnetic.

Only available with 10+10 amp. £2.00 includes p&p.

8" SPEAKER KIT Two 8 twin cone domestic speakers,
£4.75 per stereo pair plus £1.70 p&p. when purchased with
amplifier, Available separately £6.75 plus £1.70 p&p,

PRACTICAL ELECTRONICS
CAR RADIO KIT

2 WAVE
BAND
MW — LW
« Easy to build
# 5 push button
tuning « Modern design
+ 6 watt output « Ready etched
and punched PCB s Incorporates supprassion circuits.

All the electronic components to build the radio, you supply
only the wire and the solder, featured in Practical Electronics
March issue. Features: pre-set tuning with 5 push button
options, black illuminated tuning scale. The P.E, Traveller has
a 6 watt output neg. ground and incorporates an integrated
circuit output stage, a Mullard IF Module LP1181 ceramic
filter type pre-aligned and

assembled, and a Bird pre- £1 0.50
aligned push button tuning unit. Plus £2.00 p&p.
Suijtable stainless steel fully retractable aerial {locking) and
speaker {6°“x 4" 'app.).
available as a kit complete,

Tone controls

SERIES I

£1.95 /pack. Plus £1.15 p&p.

HIGH POWER
AMPLIFIER

MODULES

READY BUILT OR IN KIT FORM

&

KIT BUILT
125 WATT MODEL £10.50 £14.25
Pius £1.15p&p Plus £1.15p&p.
200 WATT MODEL  £14.95 £18.95
Plus £1.15p&p Plus £1.15p&p.
SPECIFICATIONS: 125w Model 200 W Model
Max. output power (RMS) 125 watts 200 watts
Operating voltage {DC) 50 - 80 max. 70 - 95 max.
Loads 4 - 16 ohms 4 .16 ohms
Frequency response
measured @ 100 watts 25Hz - 20KHz  25Hz - 20KHz
Sensitivity for 100 watts  400mV @ 47K 400mV @ 47K
Typical T.H.D. @
50 watts, 4 ohms 0.1% 0.1%

Dimensions {both models} 205 x 90 and 190 x 36mm.

The power amp kit is a module for high power applicat-
ions — disco units, guitar amplifiers, public address systems
and even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open
circuit condition. A arge safety margin exists by use of

generously rated components, result, a high powered rugged

unit. The PC Board is back printed, etched and ready to

drill for ease of construction and the aluminium chassis is

preformed and ready to use. Supplied with all parts, circuit

diagrams and instructions.

ACCESSORIES:

Suitable LS coupling electrolytic
for 125W model

Suitable LS coupling electrolytic
for 200W model

Suitable mains power supply
unit for 125W mode!

Suitable Twin transformer power
supply for 200W model

£1.00 pius 250 p&p.
£1.25 pius 25p p&p.
£7.50 plus £3.15 p&p.
£13.95 pius £4.00 p&p.

30+30 WATT STEREQ AMPLIFIER

Viscount IV unit in teak simulate cabinet, silver finished
rotary controls and pushbuttons with matching fascia,
mains indicator and stereo jack socket. Functions switch
for mic magnetic and crystal pickups, tape and auxiliary.
Rear panel features fuse holder, DIN speaker and input
socket 30+30 watts RMS, 60+60 watts peak. For use with
4 to 8 ohm speakers,

Size 14%"'x 10" approx. £3290

BUILT AND TESTED. Plus £3.80 p&p.

TV SOUND TUNER KIT .

as featured in E.T.l. December 81 issue. Kit of parts
including PCB, UHF tuner, I.C.’s, all components
excluding case, and selector switch. £11.45 + £1.50 p&p.

D sienn -

Ot LY

.

Q‘ ® w

~3

i

E
l TV SOUND TUNES

+ Transformer £1.50 + £1.50 p&p (p&p free on trans-
former if ordered with kit). = Ready built LP1183 Module
for simuiated stereo operation £1.95 + 75p p&p.

MONO MIXER AMPLIFIERS

50 WATT six individually mixed Inputs for two pick ups
{Cer. or Mag.}, two moving coil microphones and two aux-
iliary for tape, tuner, organs, etc. Eight slider controls - six
for jevel and two for master bass and treble, four extra treble
controls for mic and aux inputs. Size: 13%" " x6%"'x3% ‘app.
Power output 50 watts R.M.S. {continuous) for use with 4 to
8 ohm speakers. Attractive

black vinyl case with matching £39_9 5
fascia and knobs. Ready to use. Pius £3.70 p&p.

100 WATT

Brushed
Aluminium
fascia and rot-
ary controls.
Size: approx. 14" x4 x10%"’.
Five vertical slitler controls, master volume, tape level, mic
level, deck Jevel, PLUS INTERDECK FADER for perfect
gradua(ed change from record deck No. 1 to No. 2, or vice
versa. Pre fade level controls (PFL) lets YOU hear the next
disc before fading it in.

VU meter monitors output. £7600
100w RMS output (200w peak). Plus £4.60 p&p.

RIT}Hvi(c]

CALLERS ONLY

323 Edgware Rd, London W2, Tel: 01-723 8432.
Open 9.30am - 5.30pm. Closed alt day Thursday.
Persons under 16 not served without parents
authorisation.

ALL PRICES INCLUDE VAT AT 15%.

MAIL ORDER ONLY

“21B HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to UK postal addresses only.
For further information send for instructions 20p
plus stamped addressed envelope. All goods
delivered within 14 days of receipt of order.

All items subject to availability. Prices correct at 1/12/81and subject to change without notice. RTVC Limited reserve the right to update their products without notice.
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FREE i

While reading the local paper recen-
tly, the thought occurred that there
must be hundreds of electronics hob-
byists with odd bits of test gear, audio
equipment, or components stacked
away that they could sell in an “under a
tenner” column of the type now found
in many local papers. During discus-
sions in the editorial office it was
thought to be an excellent idea and
that we could run advertisements with
no price limit, provided the service was
only available to private readers and
not to the trade or anyone making
money from buying and selling
anything to do with electronics. After
all, the trade can advertise in our pages
or take a classified space, but with
the cost of classifieds rising it is not
a viable proposition for the reader who
would like to sell a few components, a
speaker or a meter.

We think a readers free ad. page will
be of interest to most readers, will en-
courage an interface between hob-
byists and could realise some cash to
help with our hobby. We want to en-
courage you to buy, sell or swap
anything to do with electronics from a
bag of resistors to a printer, computer,
organ, TV or oscilloscope but we have

decided that-we cannot accept ads. for
computer software. After all, if you're
writing and selling software you are “in
business”’ and if you're selling
someone else’s you're probablyinfring-
ing their copyright!

PE BAZAAR

We have decided to call the feature
PE Bazaar as we feel this term
describes perfectly just what it's all
about. As we have said it is for PE
readers only and we have thus in-
stigated a coupon system for sending
in ads. This means that you must have
an up to date issue to send in your ad.
and you must sign a declaration to say
you are not running a business dealing
with electronics in any way. We have
reserved the right to refuse ads. if we
are worried about the contents or the
private reader/business situation.

In order to give everyone a chance
we can only accept one ad. per coupon
and .we have limited the number of
words in each ad. so that we can get a
good variety on a page, or in any small
space we may have—say at the end of
an article. Full details of PE Bazaar and
the first ad. coupon can be found on
page 31. if we get some ads. back very
soon after the publication of this issue,

we hope to be able to get them in next
month—it’s first come, first served.

RESPONSIBILTY

One final point, we must make it
quite clear that PE cannot be held
responsible for any errors in the free
ads. or for any transactions that take
place between readers as a result of a
free ad. We will not enter into
correspondence concerning free adver-
tisements, their contents or transac-
tions.

However, we must say that in our
editorial dealings with our readers we
have found you to be a wonderfully
reliable, trustworthy and honest lot.
We have often sent odd items to
readers, requesting payment on receipt
and almost without exception have
received prompt payment. We would
like to take this opportunity to thank
you—it saves us all time, trouble and
money.-when things work in this way.
Let's hope PE Bazaar is popular, helps
as many of you as possible and leads to
some useful exchanges and friendships
within our hobby. It's up to you now!

Like everything else, it seems to be
such a good idea, we wonder why we
didn’t think of it months ago?

Mike Kenward

Technical Queries
We are unable to offer. any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in PE. All letters requiring a
reply should be accompanied by a stamped,
self addressed envelope, or international
reply coupons, and each letter should
relate to one published project only.
Components and p.c.b.s are usually
available from advertisers; where we antici-
pate difficulties a source will be suggested.
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 95p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4-60 each to
UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. Orders should state the year and
volume required.

Subscriptions

Copies of PE are available by post, inland or
overseas, for £13-00 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH 16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.
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ced by the Home Office.

The Home Secretary was giving details of
the United Kingdom’s preparations for the
1983 World Administrative Conference for
Mobile Telecommunications, to be held in
Geneva, in answer to a Parliamentary Ques-
tion from Mr. Peter Viggers MP. The
decisions made at the Geneva Conference
will govern frequency allocations for certain
maritime and aeronautical mobile radio
services.

The Home Secretary pointed out that non-
government organisations had already been
consulted about the UK’s provisional
proposals for the conference, but he had
decided that views should be sought from a
broader public so that no significant point was
overlooked.

Edited by

Jasper Scott

Public consultation
on radio frequencies

Wider public consultation on proposals which could affect frequency
allocations for some aircraft and shipping radio services has been announ-

The UK proposals deal mainly with two
major items:

Regulatory provisions for the introduction
and development of the Inter-Governmental
Maritime Consultative Organisation’s Future
Global Distress and Safety System; and the
drawing-up of channelling plans for the
maritime mobile service in the medium-
frequency (MF) and high-frequency (HF)
bands. Other UK proposals seeck improve-
ments in the regulation of the aeronautical
mobile service, and cover miscellaneous points
on the agenda.

Copies of the proposals can be obtained
from: Home Office Radio Regulatory Depart-
ment, Room 804, Waterloo Bridge House,
Waterloo Road, London SE| 8UA.

Grand Prize

British Telecom’s Prestel world viewdata
service is offering a £1000 prize to the
designer of the best Prestel adaptor for the
top-selling Sinclair ZX81 personal computer.

Sinclair Research, which is to provide one
of the judges, strongly supports the competi-
tion and believes that a successful design will
offer its established 150,000 UK users a
valuable new application. Although a number
of microcomputers can already receive
Prestel, these numbers would mark a very
significant service extension for British
Telecom.

Telesoftware—computer programs  dis-
tributed via teletext or viewdata to computers
in schools, homes and offices—is now a major
Prestel growth area, and many program
publishers are becoming active and es-
tablishing libraries that can hold up to 1,000
pages following the Department of ‘Industry’s
initiative in funding the Educational
Telesoftware Project.

The prize will be awarded to the adaptor
which best combines ‘low price, elegant design

and practical robustness’, and the working
design submitted must be capable of being
modified to receive approval for attachment to
the telephone network.

Closing date is March [4th, 1982, and
further details, specification and entry forms
are available from Tony Sweet, Prestel Head-
quarters, Telephone House, Temple Avenue,
London EC4 OHL (01-583 9811).

AM CB: AN
APRIL FOOL

Following numerous rumours that the
Government is considering legalising CB on
27MHz AM, the Home Office has issued the
following statement:

“Don’t be misled by unfounded rumours
claiming that the use of illicit 27MHz AM sets
will be legalised. The Government has no in-
tention of making any changes to the new
legal 27MHz FM CB service.”

Reports abound of AM sets carrying labels
stating that the apparatus cannot be used “un-
til April 1982”. Any such stickers are quite
simply hoaxes.

POCKET
MICROSIOPE

\ =

Can’t quite make out that dry joint or
broken p.c.b. track? What you may
need is a pocket microscope, and
Stotron Ltd. have recently introduced
one which could be just what you
need. With 20X magnification and a
graticule showing linear and angular
measurements, the unit is only 125mm
fong. Ilumination is powered by stan-
dard 1.5V penlight batteries, and a
micro-stand with spring clips for sam-
ple slides is also available, so the
microscope can be used like a conven-
tional model.

Priced at £16.99 .plus £2.80 for the
stand, the ‘scope is available from
Stotron Ltd., Unit 1, Haywood Way,
lvyhouse Lane, Hastings, East Sussex
(0424 442160).

CAR COMPUTER

Pimac Systems Ltd., who supply kits for the
PE Car Computer, inform us that they have
been able to reduce the price for the com-
plete kit to £78.50 plus £1 p&p. The unit is
also available ready built, price £88.50 plus
f£1 p&p. Both prices include VAT. Pimac
Systems Ltd., 20 Bloomfield Road,
Moseley, Birmingham B1_Z_3 9BY.
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Briefiy...

This year, the All-Electronics/ECIF
show will be doubled in size and held at the
Barbican Exhibition Centre in the City of
London. It will run from Tuesday April 20th
to Thursday April 22nd, and, say the organ-
isers. will offer the largest and most com-
prehensive display of the electronics industry
that the capital has seen for many years.

o 0 o

Tempus—aften featured in these pages as
suppliers of Casio products—have moved
from their premises in East Road, Cambridge.
Their new address is: 38 Burleigh Street,
Cambridge CBI I1DG.

o 0 o

Barrie Electronics Ltd. inform us that they
have been appointed a franchised distributor
for the “budget range™ of toroidal transfor-
mers manufactured by Cotswold Electronics
Lid.

The fifty-eight toroidal transformers will
complement the 150 stacked laminated types
stocked by Barrie Electronics on an off-the-
shelf basis.

Barrie Electronics Ltd., 3 The Minories,
London EC3N 1BJ (01-488 3316).

PGB DRILL OFFER

Due to demand for this exceptionally priced
too/ which was on Special Offer in our
January issue, the offer closing date has
been extended to March 26th 1982. Please
contact Watford Electronics to ensure sup-
ply. Price is £8.60 inclusive.

GFoumidowmn. ..

Please check dates before setting out, as we cannot guarantee the ac-

curacy of the information presented below.
BEX Bournemouth Feb. 17-18. K

Microsystems Feb. 24-26. West Centre Hotel, London. Z1

Items mentioned are available through nor-
mal retail outlets unless otherwise specified.

E Prices correct at time of going to press.

WERSFS COMET

-
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Recently unveiled by Aura Sounds in London, the Wersi Comet is the latest ad-
dition to the increasingly popular range of Wersi Organs. The Comet is a com-
pletely new model—not a modification or development of any other Wersi
organ, and has been designed to give the best possible sound quality and
features at a budget price.

As well as traditional drawbar and orchestral sounds, the Comet provides a
wide range of other voices, including various guitars, synthesiser and percus-
sion. Numerous effects are incorporated, including three way vibrato, slalom
and the Waersivoice rotating speaker sound. A totally new feature is the
Comet’s facility to accept connection of up to four ‘satellite’ keyboards, so
that up to five musicians can play the one organ together.

As with all other Wersi instruments, the Comaet is available ready built or as a
kit. If you choose to build a Comet yourself (which is a very straightforward
operation estimated to take only 100 hours, due to the use of plug-in circuit
boards and ribbon cable wiring) you can save almost half the cost of the ready
built unit.

The Comet is available either as a home console model (W10S) or as a por-
table unit with detachable legs (W10T). Prices are as follows: W10S £3,620—
ready built; £1,899—complete kit. W10T £3,592—ready built: £1,971—
complete kit. Further information is available from Aura Sounds Ltd., 14-15
Royal Oak Centre, Brighton Road, Purley, Surrey (01-668 9733).

BEX Brighton Apr. 28-29. K

Compec Europe May 4—6. Centre Int. Rogier, Brussels. Z1

Scotelex. Jun. 8—10. Roy. Highland Ex. Hall, Ingliston, Edinburgh. Al
BEX Leeds Jun. 9-10. K

Transducer/Tempcon Jun. 29-Jul. 1. Wemb. Conf. Centre. T

BEX Croydon Jun. 30-Jul. K

Leeds Electronics Show Jul. 6—8. University. E

Laboratory London Sep. 14—16. Grosvenor House. E

Seminex Mar. 29—Apr. 2. Imperial College, London. H1 ) ;
Laboratory Edinburgh Mar. 30-31. Ass. Rooms, Edinburgh. E Al Institute of Electronics, Rochdale, Lancs.

CAD Mar. 30—Apr. 1. Metropole, Brighton. Z1

Sensors - & Systems Mar. 30-Apr. 1. The Forum, Wythenshawe,
Manchester. T

ETM Mar. 30-Apr. 1. The Forum, Wythenshawe. T

Peripherals Mar. 31-Apr. 2. West Centre Hotel, London. Z1
Laboratory Manchester Apr. 7-8. New Century Hall, Manchester. E
All Electronics Show Apr. 19-21. Barbican Centre, London. E
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E  Evan Steadman, Saffron Walden ¢ 0799 22612
H1 Seminex Ltd., Tunbridge Wells { 0892 39664
K Douglas Temple, Bournemouth # 0202 20533
Lt World Trade Centre { 01-488 2400

T  Trident Tavistock { 0822 4671

V  SDL ¢ Dublin 763871

Z1 1PC Exhibitions, Sutton £ 01-643 8040
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introducing Th e WERSI Comet

Aura Sounds have p&easure announcing the Comet, the “Band in One”’ orgag,

is now ayailable throughi our branches. Once again the Comvet achieves the

optimum’ performance in its class.

It offers:—

® Numerous- realistic” and  interesting tonal colours with. guitar veices,—
- synthesiser and other modern sounds fogether with the more traditional

drawbar and orchestral sounds

®' Playing aids include chord meshory, WRS, Keyboard Selector, Wersi
matic rhythm and automatic dccompanimeént seetion plus much, muéh

. Mmore

CLOSE UP OF COMET KEYBOARD

[l

® Comet can accepl up ti four satellite

keyboards (in addition to the 2 keyboards on the

organ — a five man band can play on one

instrumeni.

® Wersi have simplified| sell’ assembly svén

more; with plug in circuits ete.

® Ergonomic playing tablc eases operation.

The Comet is available in‘the elegant lines of

the spinet (W10 S) and with chromexd Zedly legs

(W10 T) for trAmsportability

The-Comet, the Organ to see Uy through thc

eighties — available wow.

For more details of this saperb organ, ring
its now on 01-668 %733 or write to Aura

Sounds Ltd. at the Purley Branch.-

THE COMET TRANSPORTABLE W10 T

AURA SOUNDS LTD.

are the first company to
successfully market WERS!
organs and kits in the U.K.
We have modern show-
rooms, where we pride ourselves
you will ,recgive a friendly welcome
Why not pop in and see the WERSI
range for yourself — we can always
arrange a free demonstration.: We

also offer a free technical telephone
support service which is second to nope.

Alternatively(-fill in th@ coupon below
for free detailsy For immediate action
telephone 01-668 9733 24 hour answering
service.

THE COMET SPINET W10 §

r—-———-———-—-—-—,—

Please send me FREE, all the details of The Comet and
l Wersi Range

AURA SOUNDS LTD. d 7

14-15'Royal Oak Centre, Brighton Read, Purley, Surrey.
Tel: 01-668 9733

17 Upper Charter Arcade, Barnsley, Yorkshire

Tel: (0226) 5248

1729 Coventry Road, Sheldon/iBirmingham.

Tel: 021-707 8244 ‘

Micro Centre, Albany Road, Nﬁwquay’ Cornwall. 'y Sendto Aura Sounds Ltd., 14/15 Royal Oak Centre, Brighton
Tel: Newquay 5953 I Road, Purley, Surrey. ,
PE,

“WERSIand AURA — The Winning Combination bm=m—— = — o e — ]




Salaries

A new year always brings thoughts of
what lies ahead and reflection on the past.
A main preoccupation is the personal one
of jobs and salaries. On the broader front
there is the anxiety that political hot-heads
will rock the industrial boat and put all our
jobs at risk. But assuming, hopefully, that
militants can be bought off or otherwise
contained then 1982 could still be a good
year for recovery.

Barring political upheaval, any compe-
tent person in electronics can expect to
hold his job. The adventurous may well
rapidly improve their position and prospects
by changing jobs. There are plenty of open-
ings available and industry personnel
managers are still complaining that good
people are hard to find and how much it
costs in advertising and interview time to
find them.

The lowest advertised salary | have spot-
ted recently is for R & D engineers at
£5,176 for a junior starting post. But this
was in Government service carrying some
advantage in security and rising to £8,589.

A BBC call for transmitter and planning
engineers gave a range of £9,000 to
£11,000. An instrument engineer in South
Wales is offered circa £9,000, another
similar post in Essex up to £12,000. A
development engineer in television was
promised £10,000, his laboratory super-
visor £16,000.

Overseas the salaries are higher and
most enjoy tax advantages. A quick sample
threw up a salesman (Middle East)
£18,000, telecomms engineer (Saudi
Arabia) £20,000 tax free, electronics lec-
turers {Hong Kong) circa £20,000, branch
manager (iraq) up to £24,000.

Everyone will hold his own views on the
value of the salaries in relation to environ-
mental factors, separation from family etc. |
have known people move job to a lower
salary in a different area to secure better
education for their children. It seems that
salaries in general are holding up well and
that the:variety of jobs and locations in
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electronics gives far more choice and
opportunity than most other industries.

Backward Glance

Last year was pleasurabie in the number
of success stories | was able to record. And
it finished up with the giants of the industry
continuing to improve not only their sales
(including exports) and profits but also their
order books, GEC-Marconi, for example,
managed another scoop with a £500
million contract for the Royal Navy's
heavyweight torpedo. On the technological
front there were also gains with many new
equipments and systems on offer.

Personality of the year was un-
questionably Sir Ernest Harrison, master-
mind of the Racal Electronics Group, who
was heaped with honours, principally a
well-deserved Knighthood but also
Honorary Doctorates from Cranfield In-
stitute of Technology and the University of
Surrey. He finished the year with a flourish,
winning the Businessman of the Year
Award.

The citation of the latter mentioned the
acquisition and subsequent tum-round in
fortune of Decca but | think the last part
would have pleased Sir Ernest best. It ad-
ded, “And for providing a rallying point for
industry, a8 much-needed demonstration
that where the will is present, British com-
panies, their managements and their
products can equal the best in the world,
even in the toughest high-technology
markets which are too often considered to
be the preserve of Japan and the USA.”

Another well-deserved honour, the Gold
Medal of the Royal Aeronautical Society,
went to J.E. (Jack) Pateman for ‘building-up
British techn<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>