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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 — but it is
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 level control
,and tone control. The Vocoder is a superb machine capable of infinite
variety of operation. Contstruction with our easy to follow,
comprehensive builders’ manual — is challenging yet within the scope
of most enthusiasts. COMPLETE KIT £175 + VAT)

SP2 200 - 2 channel 100W amplifier. Two of the rugged,
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
+ VAT)

PRICE STABILITY: Order with confidence. lrrespective of any price
changes we will honour all prices in this advertisement until Feb. 28th, 1982, E
Hn it egh kren

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

handling and documentation.
U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for.
carriage, or at current rate if changed.

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 Saies Counter. Open 9 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

INDECISION ELIMINATOR by W. C. Dickson S A o E ; L 4o 1 22
Every civil servant should have one!

TV CAMERA Part 1 by Philip Gaffney " .. .. . - - - .. 26
Monochrome camera with u.h.f. modulated output

PE RANGER BASE STATION Part 1 by Michael Tooley B.A. and David Whitfield M.A., M.Sc. 32
Increases r.f. output to 4W

PE BANDBOX Part 3 by Alan Boothman B.S¢. -E o o 3 - s .. 8l - 37
Construction of system and display boards

DUAL DIGI-DICE by Tom Gaskell B.A. : g .. = -t = 51
Another project incorporated in our Digital Desugn Techmques series

PE CAR COMPUTER Part 2 by P. MacFarlane .. .. o .. .. o e Lo 58
Fitting of flow and speed sensors

PE ROBOTS Part 3 by Richard Becker and Tim Orr - .. .. L 64

Mobile wheel base, motor control, display board and manual control keyboard

GENERAL FEATURES

SEMICONDUCTOR UPDATE by R. W. Colés 1 -~ o i - JE g ! = 25
Featuring 1804 WTV008
DIGITAL DESIGN TECHNIQUES Part 6 by Tom Gaskell B.A. ! o i L .. 48

Numerical Systems

MICROBUS by D.J. D. z 72
Hardware and software ideas for hobby computers
NEWS AND COMMENT
EDITORIAL E . o= = ” - ks .. = - - L 17
NEWS&MARKETPLACE o ;. o o = m . o .E 3% . 18
Including Countdown and Points Arising
INDUSTRY NOTEBOOK by Nexus = o 3 1 e .e .. - - s & - 21
What's happening inside industry
SPACEWATCH by Frank'W. Hyde .. . .. .. - .. - .. .. k] 29
Extra-terrestrial activities
SPECIAL OFFER — PCB DRILL . 0 : - = .. - =% B - 35
A guality tool at a bargain price
WHAT CB? L .. .. 2! .- - o 5. = = - 39
Puli-out guide to legai ngs
PATENTS REVIEW .8 e = a 2, 51 iy .. = B aE o4 63

OUR FEBRUARY ISSUE WILL BE ON SALE FRIDAY, 8th JANUARY 1982
{for details of contents see page 31)

‘¢t 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 reliable. We
cannot, however, guarantee it, and we cannot accept legal responsibllity for it. Prices quoted are those current as we go
to press.
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WATFORD ELECTRONICS

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

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS:
CASH/CHEQUE/P.0.s OR BANKERS DRAFT 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.

VAT Export orders no VAT. Applicable to U.K. C s only. Unless
stated ‘otherwise, all prices are exclusive of VAT, Please add 15% to
the total cost incl. p&p.
We stock many more items. It pays to vi s. We are situated behind Wattord
Football Ground. Nearest Underground/Br. Rail Station: Watford High Street. Open
Monday to Saturday 9 a.m.-6 p.m. Ample Free Car Parking space available.

POLYESTER CAPACITORS: (Axial Lead type)

400V:'1nF, 105, 2n2, 3n3, 4n7, 6n8 11?; 10n. 15n, 18n, 22 12p; 33n, 47n, 68n 16p;
100n, 150n 20p; 220n 30p; 330n 42p; 4/0n 52p; 680n 605; 1uF 68p; 242, 4y7 85p.
160V: 10nF. 12n, $00n 11p; 150n. 220n 17p; 330n. 470n 30p; 680n 38p; 1uF 42p; 145
45p; 2,2 48p; 447 58#.

1000V: 1nF 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 100n 50p.

POLYESTER RADIAL LEAD CAPACITORS: 250V; FEED THROUGH
10n, 15n, 22n. 27n 6p; 33n, 47n. 68n, 100n 7p; 150n, 220n 10p; CAPACITORS
330n, 470n 13p; 680n 19p; 1y 23p; 145 40p; 2,42 46p. 1000pF 350V 8p

ELECTROLYTIC CAPACITORS (Values In pF). 500V: 10 52p; 47 78p; 63V:0.47, 3.0,

1-56.2:2, 3.3, 8p; 4-7 9p; 6-8. 10 10p; 15, 22 125.‘ 33 15p; 47 12p; 100 19p; 1000

70p; 50V: 47 12p; 68 20p; 220 24p; 470 32p; 2200 90p; 40V: 4.7, 15,22, 9p; 330

90p; 4700 120p; 25V; 1-;6-8. 10, 22 88; 33 9;' 47 Bg; 100 11p; 160 12p; 220 15p;

330 22;; 470 25p; 680, 1000 34p; 220 Og; 500 7 g;4700 22;:,' 16V:40, 47, 100

2%}1 25 12p; 220 13p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p; 3300 74p;
0 79p.

TAG-END TYPE: 70V: 4700 245p; 64V; 3300 198p; 2200 139p; 50V: 3300 154p;
2200 110p; 40V: 4700 160p; 25V: 10,000 320p; 15,000 345p.

TANTALUM BEAD CAPACITORS: POTENTIOMETERS: Carbon Tratk,
B R 0-25W Log & Linear Values.

5000, 1K & 2K {LIN ONLY) Single ;Eslp

5K0-2MQ) single gang p
5K (-2 MQ) single gangrD/P switch 78p
5KQ-2MQ dual gang stereo 88p
1W Wire-wound 500)-20K 115p

1060: 1A 20 an a0 10 6p; 150F, | SLIDER POTENTIOMETERS

3 0 47 7p: 56 L7 4 0-25W log and linear values 60mm track
22n, ;On, 40, 47 7p; 56, 100n, 200 9p; 5KQ, 500KQ Single gang 70p
RROU{BOV-2E; 10KQ; 500K Dual gang 110p

CERAMIC CAPACITORS: {50V}
F

Self-Stick graduated Alum. Bezels 40p
Range: 0-5pf to 10n 4p

Y5nF, 22nF, 33nF, 47nF 5 PRESET POTENTIOMETERS
188nF§30nv 33“79; - 220nF/6V a: 0-1W 500-2.2M Mini Vert. & Horiz, Tp
0-25W 1000-3-3MQ Horiz. larger 10p

..
88858808 anrn88  aan

B8FR39/40 2
BFR41/79 23
8FRB0O/81 25
BFR98

TIP30C

ZTX304

2N5485
2N5777

2N6027

2N6109

2N6290

2SA715

25C4956

25C496

25C1096

2

2

28

28
TIPA1A 55 | 2N2846 80 | 25C1678 140
TIPA1B 60 | 2N2904 28 | 25C1923
TIP42A 60 | 2N2905A/626 | 25C1945
TIP42B 75 25C1953
TIP120 90 | 2N2907A 26 | 25C1957
TIP121 99 | 2N2926G 10 | 25C1969
TIP141 120 | 2N3053 26 | 25C2028
TIP142 120 | 2N3054 58 | 25C2029
TIP147 0 | 2N3055 48 | 25C2078
TIP2955 60 | 2N3442 140 | 25C2091
TIP3055 60 | 2N3665 15 | 25C2314
1543 32 | 2N3614 199 | 25C2166
TIS44/45 45 | 2N3615 199 | 2SC1679
TIS48 50 | 2N3663 25D234
TISBBA S50 | 2N3702/3 10 | 25K45
TIS90 30 | 2N3704/5 10 | 3N128
TIS91/93 32 } 2N3706/7 10 | 3N140
uC734 65 [ 2N3708/9 10 | 40097
VK1010 80 | 2N3710 40100
VNIOKM 45 | 2N3711 10 | 40101
VN4BAF 78 | 2N3771 179 | 40250
VNG66AF 85 | 2N3772 195 | 40251
VNBBAF 94 | 2N3773 270 | 40311
ZTX107/8 11 | 2N3819 22 | 40313
ZTX109 12 | 2N3820 4031
ZTX212 28 | 2N3B22/3 65
ZTX3

3
25 | 2N3905 15 | 40361/62
404086
25 | 2N4037 46 | 40407

ZTX314

ZTX320/26 30 | 2N4058 10 | 40408
ZTX341 30

ZTX500/1 :g 2N4069 45 | 40412

POLYSTYRENE CAPACITORS: 0-25W 2500-4-7MQ) Vert. 10p
10pF to 1nF 8p 1.5nF to 12nF 10p. Precision Cermet 1W 1000Q-100K 80p .
SILVER MICA (pF) SIEMENS multilayer | RESISTORS —Erie make 5% carbon
2.3 7.6:8,8:2. 10, ini i Mini High Stability, Low Noise.

.3-3.4:7, -2, 10, 55
12, 18. 22, 27, 33. 39. | 250V: 1nF, 1n5, 2n2,
47. 50, 56. 68, 75, 82, | 3n3, 4n7. 6n8, 8n2, RANGE Val. 1-99 100+
85,100.120.150,180 | 10n.12n,15n.22n 7p | 0-25W202-4-M7 E24 2p 1p

15peach | 18n.27n.33n.47n 8p | O-5W 2Q2-4-M7 E12 2p 1p
220, 250, 270, 330, | 39n.56n, 68n 9p | IW  202-10M E12 Sp 3p
360, 390, 470, 600, f 100V:100n, 120n, 10 2% Metal Film 10Q-1M  8p 4p
800 & 820pF 218 each | 150n 11p; 220n 13 1% 0-5W 510-1M24 8p 6p
1000, 1200, 180 330n 18p; 470n 23

30p each | 680n 30p; 1uF 34p; | 100+ price applies to Resistors of
3300.4700 60p each | 242 50p. each type not mixed values,

LINEARIC's | . .7a 790|MK50398 635 | TDA1024 105]6116-3 16K
555 CMOS 80 |i&n7%24 785|MMS303 635! TDA1034 350 | CMOSRAM 855
702 75 iEm7565 ag|MM5307 1275 TDA1490 2906502 CPU 450
709C8pin 35 [|7037°  ,g5|MMB387A 475 TDA2002 325 [ 6503 850
710 a8 |137756  3se|MSM5526 820| T0A2020 320 (6503250 395
741 14 1167150 ase; NESIS 275 | TDA2030 320 | 6505 795
747C 14 pin 70 |l a5 | NES29 225) TLOGICP 40| 6520 PIA 310
748C8pin 36 [ F32g gs | NEB31 140 | TLO62CP 60 | 6522 VIA 485
7538pin 185 [ £322 a0 | NES43 210 | TLOG4CN 98 | 6530 RRIOT 1350
810 159 | 270 4285y NE544 185 { TLO71CP 30 | 6532 RIOT H
9400C) 350 |viana 26 NESES 16 / TLO72CP 50 | 6545 CRTC 1450
AY-1-0212 675 | \i30g 95| NES560B  55] TLO74CN 100 | 6551 ACIA 785
AY-1-1313A660 | 137 70| NESEO 325 | TLOBICP 25 | 6592 PC £26
AY-1-1320 225 | Viaig 225 NES61- 395 [ TLOB2CP 45| 6800 375
AY-1-5050 99 (3.3 200|NE562B 410 TLOB3CP 75| 6802 500
AY-1-5051 160 |13 3 45| NES64 420 | TLOB4CP™ 95 | 6803 1350
AY-1-6720 210 | 350 54| NES6SA 120 UAAI70 170} 6804 160
AY-3.1270 840 | viaid oa| NES66 155 | UAA180 170 | 6805 670
AY-3-8500 390 [ M523 135 | NE567 150 [ UAA1003-3 935 | 6808 520
AY-3-8910 620 | M323 78| NE570 450 | ULN2003 85 | 6809 999
AY-3-8912 625 | 1335 178| NE571 420 [ ULN2004 125 { 6810 175
AY-5-1224A235 [LM3 E6534 150 | ULN2238 100 | 6820 175
AY-5-1230 450 |LM725CN 325/ RC4136D 69| XR2206 300 | 6821 150
AY-5-1317A630 |LM733 100| 55668 245 | XR2207 375 | 6840 470
AY-5-4007D520 |LM379 41515483209 425 | XR2211 575 | 6843 1450
AY-5-8100 775 |LM380 7S|SAB3210 275 | XR2216 675 | 6845 975
CA3011 110 [LM38IN 145/ 5A83271 485 XR2240 145 | 6847 850
CA3012 175 |LM382 1251SAS560 150 | XR2266 50 | 6850 175
CA3014 157 [LM384 140|SAS570 150 | 2N414 8 | 6852 255
CA3018 68 [LM386 90| 51430 350 | 2N419CE 190 | 6875 550
CA3019 70 |LM387 120/ 5G3402 95 | ZNA23E 95 | 8080A 350
CA3020 186 {LM389 95/ SN76003N 240 | ZN424E 130 | 8085A 50
CA3023 91 |LM393 100{5N76018 148 | ZN425E 350 | 81LS95 115
CA3028A 120 [LM394CH 2901 SN76023N 240 | ZN426E 325 | 81LS96 115
CA303 35 1LM2917  195|SN76115N 215 | ZN427E 625 | B1LS97 115
CA3036 115 |LM3900 44|SN7613t 125 | ZN428E 478 | 8166 00
CA3043 275 [LM3909 70| SN76227N 95 | ZNA29E 10 | 8123 125
CA3045 365 |LM3911 125/5N76477 175{ ZN1034E 200 | 8202 £25
CA3046 70 (LM3914  210|SN76660 120 | ZN1040E 775 | 8212 170
CA3048 214 |LM3915  220(spge29 299 214 425
CA3059 195 |LM3916 220|TA7205A 225 [COMPUTER |8216 170
CA3075 13 |LM136: 1251 TAA611 125 IC's 224 250
CA3080E . 65 [LS7220  280)TAAG21AX1 250 2 2 226 250
CA3081 190 |M252AA  625{TAA661A 155 |]20: 991 5228 250
48 (M253AA 1150/Taa700 250 |)892CP 750/ g75¢ 200
ca 215 [MC1303  8sl7, ao)|2101;2 1198253 799
CA3090AQ 375 [MC1304P 260 960 00 (54142450 o 8255 399
CA31 150 [MCI310P 150{TAD100 159 |3114:430 90f 8357 800
CA3130 90 [MC1445  150|TgA120s 70 21]4L-300n T26A 9
CA3130 48 [MC1458  40|TBA550Q 330 (3]14L:200n 13015157 150
CA3160 95 [MC1494  694{TEAB41-A12/ 2;52‘350 250 81284 135
CA161E 135 |MC1495  350imx1 or BX11275 (2505 -°0" 25| 8131 350
CA3162E 450 [MC1496L  70{TBA651 190 [5976-5v 0| 875N 135
CA3189 200 [MC1596  225(TgAg00 80 27;2-450 2501 8197N 135
ICL7106 750 |MC1648 290 [TRA810S 2127 0" 93a]Am26L831C 125
ICL7107 975 |MC1709G 90 [TBA820 70 12037 0| AM261532A 125
ICLBO38CC 300 |MCI710  79|TBAS200 260|402 150  Zag|AY-3-1015 395
ICL8211 450 |MC3302 150 |TRA950 300' 116:200 g5 | AY-6-1013 350
ICM7204 550 |MC3340P 120 |7CA220 350 [4118.550 450 AY-5-2376 700
ICM7205 1150 |MC3360P 120{TCA940 00 14164-200 28 FO1771 £18
ICM7207 475 |MC3401 5217CA965 120 [4375.4% 798( |\6402 380
ICM7215 1050 |MC3403 110 [TDA1004 290 4332.3 795 mci1a88 62
ICM7216A 1950 (MC3405 150 {[TDA1008 310 (CMOS 2114 325 MC1489 62
ICM72168 1950 ([MFC6040 97 ITDA1022 675 4864-3 321 MC14411 695

800

895

700

600
800
820
875
365
100
£11

360
550
350
400
350
400
299

Ol T o Tl e e o Dt o e ol e P e =1 i~ =] £

ZTX502/3 2N4427 80 { 40467
ZTX50 25 | 2N4859, 78 | 40468
ZTX631 25 ( 2N4871 55 | 40594
ZTX550 25 | 2N5135/6 20 | 40595
2N696 30 | 2N5138 18 | 40603
2N697 23| 2N5172 18 | 40636
2N698 40 [ 2N6179 45 | 40673
2N699 48| 2N5180 45

2N706A 19| 2N5191 75 Access
2N708 19| 2N5194 80

2N914/5 32 | 2N5305 24

2N918  35) 2N5457 36

2N930 20 | 2N5458/9 36

40  16(LS251 40{4024  45{4440
42 35(LS253 40[4025 18[4450
47 40 (LS257 484026 130/4451
48 80 (LS258 40|4027  38{4490
49 60115259 85/4028  58(|4500
51  15]L5261 195/4029  77/4501
54  15|1S266 25/4030 50/4502
55 LS273 90(4031 170{4503
63 150 (LS275 290(4032 125{4504
73 25|15279 88(4033 165|4506
74 25(LS280 250/4034 1954507
75  28(LS283 45{4035 95/4508
76 2015290 57(4036 2754510
78 24 (15293 46/4037 115[4511
83 50 (15295 215(/4038 110(4512
85 70 {15298 130(4039 290{4513
86  38(LS299 420{40a0 59[|4514
90  35)LS300 175/4041 78|4515
91  801LS302 1754042 60(4516
92 36 |LS320 270(4043 70(4517
93 36 |LS323 270{4044 654518
96 45115324 2004045 17044519
96 120 [LS325 320|4046  75[4520
107 43 |LS326 330(4047 754521
109 30 [LS327 315(4048 55[4522
112 30 [LS347 1504049  30{4526
113 40 |LS348 190[4050 30§4527
114 3515352 185(4051  78{4528
122 44 [1S353 185|4052  78[4529
123 5515365 37{4053 78[4530
124 105 [LS366 37{4054 125)45631
125 30 [LS367 37!4055 125(4532
126 30 [LS368 90[4056 120{4534
132 45 (1S373  75[4057 1915)4636
133 35 |LS374 75|4059 538
136 28 |LS375 48[4060 90[4539
138 35 (LS377 90(4061 1225{4541
139 38 |LS378 694062 995/4543
145 75 (1S379 65(4063 994544
147 199 |1S384 25014066 364549
148 99 |LS385 37814067 399(4553
151 39 |LS390 62/4068 22[4553
153 39 [LS393 60/4069  20|4585
155 39 [LS395 1994070 264556
156 39 [LS399 220{4071 20]4557
167 35 [LS445 140 (4072 20}4558
158 36 [LS471 6204073  20{4559
160 41 |LS490 2454075 20(4560
161 41 |LS541 1354076 604561
162 41 |LS640 2254077 26(4562
163 41 |LS641 2254078 . 26|4566
164 48 |LS645 2104081 2614568
165 145 [LS668 1754082 21 (4569
166 85 [LS669 1504085 654572
170 170 |[LS670 1175|4086 70|45
173 72 [LS673 5504089 1404581
:;g ;2 LS674 7504093 43 :g g

8 4094 168

181 130 [CMOS {4095 90(4584
183 275 {4000 144096 904585
190 58 [4001  14|4097 320(4597
191 58 14002 14[{4098 88(4598
192 58 14006 66(4099 95 (4599
193 6514007 18{4160 95 {40097
194 40 14008 62{4161  99/40100
195 40 14009  35(4162 9940101
196 58 14010 40)4163 9940102
197 85 14011  15(4174 9940103
200 345 (4012  18|4175 105/40104
202 345 4013 344194 105140105
221 60 (4014  75{4408 790|40106
240 96 (4015  66|4409 790 }40107
241 96 14016  32)|4410 725}40108
242 85 14017 48[4411 695 (40109
243 85 (4018 684412 80040110 300
244 80 |4019  42]4415 480[40114
245 90 4020 614419 280

247 40 14021 7018422 770
248 65 (4022 664433 770
249 68 4023  20(4435 850
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C1173 125
C1306 150
C1307 220

40316 95
13 | 2N3866 90 | 40317/20
40360 40
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SPEAKERS
L B . .. | CRYSTAL OPTO ELECTRON!
B0 2o g, | SR, | SR | S WATFORD'S
) o Ly igi ed 1257 :
03w, 25" 4om 640 or | dagn 750 o e [ Microcomputer (TEXAS) » r
p | o gt  8s0| TiL2iZ velow 18 [AUlast it is here. the long awaited it v Ultimate Monitor IC.
NEONS 220 -2% Red 15 |Commodore’ i i i :
R PEs BRIDGE NEONS ber | 0-2° Yel Gm, Amber 18 | Microcomputer. Csonnet‘:lts.g' Tt 1%%‘-?‘ 8 2% [ A 4K Monitor Chip specially designed to
119 158} RECTIFIERS | Round or Red, Green and Yellow . : irectly to| .3 2 P | produce the best f .
8A Rectan any colour TV set. Sound ¥ pn  10p  42p ; st from your: Superbo
100 15| (piasti Square tangular LEDS. 29 reproduc: p ard
BYi00 24 {plastic case) 300 oacn| Iiaruler LEDs F&G 18 ed through TV Speaker [Music. e e a?("es I & I, Enhanced Superboard &
Svize 124 1wioov 22 | OPTO SWITCH| 0-2" gliaf:';ilggrtm e HansguF>aEgT"3 t& mhc?r i) Gifsiy, i 3TN ETERELS || 1?1' A iesgegiart 8 A lBwk in
CRO33 250 }:/gg% ] TILI39 170 | Red/Green Sl e s[r:gh'lés bStagdaSrd 28 pin gg: 100 Pl'a_Ct cal Electronics, June 1981.
8:27 13 IV £ gr;?%eg&:u, 65 {memory expandablevt%araz KK, 36 pin - 105: misalonl7RPES ORI P
8A;0 12 %2//33% :g g:‘zj:‘f?o‘is (R)ed/Gveen/YeHow 85 Attractively cased, i Bl 30em 35
A79 15| 24760 Ax2yx2" 2" Red H-gh Bright 58 Price: Only £165 EPS i
GBIy 8w K| abRETO | ometepwie i o, | o R s
9a91 g Gaoay o5 | 2xEx2i” 120 #02371 el 22|l 6 praleeme Cassede 89 JTHCCO, ) ST competitive prices | Pl ery
95 all Soaovmiesll sionen Mo IL32 Infra Red (emli) 52 | " Tro
onse 8|2 g://ggovae!.g 5x2 ;:g i ol i e pAdateeton ™ (91 SPECIAL OFFER 166 48| ' 2 s %’ﬁﬁ?.fml,os;:g‘ggggg'lng matrix,
IN914 e COOMEAONR o 9 | 5 g oment Di 24 pin 88 [ 20 way C ; -directional
Nate E V398 | 5xax2]e 120 | 7 Ssgment Displays 1+ 504 [40pin 256 a0p entronics Interface, Baud rate 110-
iNagc12 8 Bvied se | OxOxZ 13| T2 sican  13s 741 14p 12p 9600 (RS232) £355
IN400a/s 6| 2 7x5x38 g | TI2ZEsseh 115 | NE555 16p 14p ® MXS8OFT Has Friction & Tractor Feed
IN4OOE/T 7 ENERS 8x6x3 210 :3" C.Cth 99 | 2114-450n 90 SPEAKING CLOCK plus all the MX80T's faciliti
R 2 Range 2V7 1o | 10x4}x3" 240 DL707 -3" C.Anod 99 | 5 P 859 Full Kit of parts now ® MXS8OF acifiies £395
IN314E 4] 35 a0omw | 10x7x3" 275 DL747 6" C Cathod. 180 114L-3 99p 85p | available Only: £37.50 OFT2 Has high resolution
e 8| deedh | BT N8| AERSL 812708 200p dase SRR s e P %" pads
406 17 ¢ to 13* Green C.A 200 ZERO Insertion ‘s facilities
33V 3w rean C.A. 140 p 185 £435
1pas 13 15p eoch g;fé R:c:gr Green 150 | 2532 525p 499:: Force DIL Sockets ® MX100 132 Column plus all the
ra) ; iliti
éi/slzolov 3 graph 10 seg. Red 225 | 2716 230p 199p 32&?'4%%:;53:“ facilities of MX80FT2. Value for
EA/100V 40| VARICAPS Vanaoncmoso 17 VO’ Board 150 | 2732 455p 390p i i MOneyy £570
BA/BOOV 65 | MuamT15108 | 2§%33* Sd an o a0 2027 240p 215p
84102 2ix57 83, — S0 116 85 . .
Bal0z 30| 333 835 = S'0fmd  £1414334.3 &b slak 420 dizerons IO . e B 22p.2400)
88106 40 g x5’ 9% 73 PROTO-DECs 6116-3 855p ggg” e Covers | Foma: |00TA SOV TSMA 1208
x17" 214 i ugs Sockets plasti 9
SCR's - X168+ 255 b Yefoblock 375 | 7805 1A/5V 453 35p T e SRR el (T S0 S YR TS
Thyristors Noise Diode Pkl of 100 pins 50 N 350 P 15 way 135 198, 3A:15v- 254 15V--25A 220
y1 p P Eurobr P p  150p |12vA: 4 P
0 BAo0Y 32| 250 785 | Spot Face Cutter 118p B‘ljf;?b eadboard :go 25way 170p 250p 130: 1.2A 12v- %A‘ ‘:;ZA a8 5v 1-3A; 6V-1.2. 6V-
1A/200v 58 R e T eI Y62y CRE e 552 37way 290p 398p  185p | 24VA: 6V-1 5A 2759‘309059)
VA soo 3y perstrip SS2 1350 | A NTEX Buy 2 e e Vs ov1 7 BT 38
SA300v - 38| ymiacs VERO WIRING PEN ; : > 20V- 6A EEA Ea: 20v- BA
gﬁl/gg(o):ll ﬁ 3A/100v 48 Spare Wire (Spool) 75;7‘?"d Spoglombs 63913: SOIde"ng with .l;\?mv:;vl.eaod ga%l’: ’XECT?.)IR SONAL BV QAN 44 VC2 45X 9892‘454“, ?g\?,
. . ssem 1 -
Ay &) i i Fgns mlsatien o | B R AR
ov DALO ETCH RESI C15W '| 187 long single end, Female 525 o RIArSEY=BA00vE R
12A/100V E 8a100v 60 b i £y Ex1Iw 3 36" long, double ended M/M 1020 | 100VA: 12V-a, LT
120350y 181 8avacov 69 +Sparetip  90p CcNisw @ 38" long. double ended F/E 1010 | 2007 RS 19V I
1Es0Ey8a | samecy iz ; S 428 ST e s, Joie | 20v e, 2003 88 S0 VIR o Ea
50 ERRIC CHLORIDE i s
87116 180| |2A/400v 82 Spare bits . | IC Test 920p {60p pap)
12 1 Ib b I (N.8. P&P ch P pdpi
-?.'&G,,D gg }sg///?ggmgg 1 95paf ggs\édgzus lElemems 200| Just phone gt;lnd-p?alllod EDGEdSﬁ:TeN:S‘;’Ons postat charge?rge olbepdddplebove.quiinojmal
TICas 29| 16A/400v1058 ronstands 160 your order | gontecty. 1 -156
TiCa7 35| 16A/800v220 | COPPER CLAD BOAR Heat Shunt 25 8pin 600 [2x10 way — JUMPER LEADS R
2N5OB2 32| 22A/400V1BE | Fibre  Single- Doube- SR8P through, we |14 370 (215 way — Jaon | Single endec DI 24- longun Capie T
IN5064 25A/800v295 | Glass i d i 16 390 [2x18w 14 pin 14 BiRabie
064 38 ded  sided 9.5°x8-5 do the rest 8 way 180p 145p pin 145p 1
INaaaa) hag)|22ALCOCVREYRIe AE SRaap 110p " 950 - |18 81512522 way 199w 2000 24 pin 240p; oD \oBe;
TN AT six 12 JiSDg | 185e GAS & SMOKE 20 9451225 way 226p 2200 Double ended DIP pin 380p
DIAC 728000 120 DETECTORS uLTRASONIC |52 1930 |2X30 wav 2350 — 4pin  18pin  2dpin 4
ST2 25 SOLDERCON PINS TGS812 & Transducers e %x:e way 295p — 6 188p 2088 3008 40pin
100 pins 70p 500 pins 325p. | 813 575 | 40KHz Seno oy el izwaway Sigp = I S0 NG TR asop
Sockets a0 pr.]30 1700 walyjid SSpEs 36" g;gp gggp 345p 540:
VOLTAGE REGULATORS g P 375p  536p
18T e e crvsiats | - WATFORD'S BOOKSHOP CORNER b
COMPUTER CORNER S U 7905 220p 100K Hz 370 | Texas TTL Data Book (Revised Edition) 680
15V | J8)anlane S pans 220 |asek 3% TTL Cook-book 750
150p p—
® ETUWATFORD'S MICRO EXPANSION W 19808 50e " Tos M B Pae g e e
YSTEM. This versatile p : 3 56p 1-6MH rsonal Computer Book
3 economi 12v. 7812 50 7 z 323 . 5
System as published in ETI provide(s:aaI ggg;;sm }g¥ 8 s0p 781% g:: }iggthﬁ 233 ll|ustrat|n‘g BASIC 388
relabll Expansion possibility for most of the pop- | 155, % 15 S0 7918 s |imemw  zao| BASIC W Slle 540
ular Micro-Computers. Send h ObmA 7002 Plaoic Casi Z 240 Bit of BASIC
o vic 20 xécnocompaégg’r o pove | & B o o5 s0p |3 3700m 30 Basic Programme Primer o]
R section). 8v 78182 — 3.57954M 150 ingi ;
® EPSON MX SERIES PRINTER: see top right | 12v 78005 308 79112 sop Sicacd M08 :X’g:grzmmg in BASIC for Business 900
hand side of thls advertisement. pright [ 15V 78015 3op  7L15 86 |aQxanmMr 390 the Personal Computer 1100
o (DdSide of thisadvertisement. orinter. gives | N30 170 (M3G3Ke '35 275450am 280 BASIC tanduogis=2p 1500
3 ' er Printer, gives | thaoan 170 309KP 99 |4-194304M 200 | Advanced BASI
ormal and double width characters as well as dot | L}305H S B ALES 0 |Gk SF e g c 5 840
:efo#.mon graphics 8" Tractor feed. Parallel | J9ro5 SV/5A 5500 I o || 2 e BASIC Computer Games. 590
nterface standard ’ 78HG+5 to LM326N 240 |5.24288M More BASIC Ci
r -24288M 3 omputer Game:
¢ SOFTHES [Ssisseredin BE Sonmaibe 1*:918915 ;éaes‘;‘“""’sgp tM7ss 238 |6 Jaamm é‘g Some Common BASIC Prograsms 1?28
com i —2aV5A i 2 ;
system forpEi;ner:rfgnpg:;s;?r; 'f‘ieVebpmem 2% T8R62e % |Fom 300 S?CE'“' BASIS Siemnims 1250
instruction. Accepts 2 swpaaedil | ., SWITCHES 7-168MHz 250 02 Software Design 900
i it - R 24 pin 5V single rail | 3 DE2s0v ' TOGGLE 24 250 |768MH: 200 | 6502 Application Book 1020
. y built, test i 33 | 8.0MH o
= black AT e e enc:gselaetzgk;slsg :: ;: QPO CIOFF1S | DPOT 4 SSS"E’M 200 grogrammung the 6502 (C202) 1100
power supply. .00MHz 200 | Programming & Interfacing the 65
£169 | PUSH BUTTON 10.0MHz 200 g the 6502 1200
o VIDEO MONITOR 9" fully cased. B&W. Fully | Serng tesded | F0GatE" 107uHz 220 | 6502 Assembly Language Programming 135
° g'uga;(anteed Excellent value for money at only fsg Ry 6 LD arseover 60 | 13.0MMe. 290 6800 Assembly Language Programming 1250
N
TEX EPROM ERASER. Erases up (0 32 Csin | 51 dover 99| SSOTCLA 35 [1goums 278 Cf0a Assemibly LpTS SRRl LNy 1350
= b lover 145 N z S| P q
SPO racti
® TEX EPROM ERASER with integral 30 £33 | mimiatune BFOY 8202 0s | igowe 288 | 20 PL N g ) 500
Electronic timer £45 Non Locking solibroT C/OFF 88 | 18- 968MHz 325 8083A/8 : A self teaching guide 780
® Spare uv |amp bulbs £9 Push break 25p | 3pole do?/zr 202 ggggMG' §38 08‘{) Assembly Lang' Preramming 1250
® 5V/5A PSU Ready built and tested £25 77.648M 330 %80 Instruction Handbook 430
® Auractive BE elowiny ABS"GASE far | 'NoeHER: M 11081 28 |27 045M 240 | ZBO/BOBO Assembly Lang. Programming 700
o Superboard/UK101 or Home Brow £26 kil T0R 250v sp0F |a ouis 270 | 280 MLerocomputer Handbook 750
@ Space ln\(r)adelr\s“?o(rssct)f;f)211:.1 4530()"5) £7.95 | [0az00v. Opsy o onis red whenor, 96 Ghne 300 EOSO/ZBO s auss Ey
erboar £6 | ROCKER: (Wh rogramming the Z80 (C280
@ Full ASC1! coded keyboard type ‘756’ £39 | ROTARY: ‘ Mali'(:' ‘yg)ﬁ/rzsc?\ynow‘};uzvzae 280 Assembly Language Prog;rammin by
: ‘é 1xz‘tcmatn‘); keypad {reed switch assembly) £4 s o e s, ey ot || ASTEC Intro to TRS-80 Graphics ¢ 12‘5;8
assettes in Library Cases 8reak before make Wafers, Sil i
ey ? Fan fold paper (50(;ysheets) {no VAT) 422 otz war' 2 it mov. 3 ol | UHF ;gsée;:)s?gsw T Y
: i 'l' Fan fold paper (500 sheets) (no VAT) £6 Manf.é'op"s"v'%?va'(éf‘(g s S 2;’: mOd"Iators PET and thPr&%rErz;;ogPET e s
eleprinter Roll {no VAT) £3.50 Screen & Spacers 6 Hz 280 e us (GP1B)
) 5 ] 1290
ROTARY: (Adjustable Stap Type) Ce i BN Paskal BERE 500
; , 0 12 way, 2 5 i
(PEE oo e abo e e sl axim) e 4ooI:2 m__’z“r:v way,Jp:;ep/ gl):81 Gs(tjtmg Acquainted (80 Programs) 550
Call in at our shop for demonstration of any of th DRt Swnechas: [SPST) 4 way 705 6 vy ase add 55p P&P charge on books. (No VAT on Books.)
above items. Be satisfied before you buy. ol 85p: 8 way 90p; 10 way b S WA FORD ELECTRON'CS
Tel.
(0923) 40588 Telex. 8956095
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BUY NOW FOR CHRISTMAS

SAME DAY DESPATCH ON ALL EX-STOCK ITEMS
Give yourself something to build during the holiday.

DIGITAL VOLTMETER MODULE

Fully built & tested

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

e Requires only single supply 7 - 12V,

oHigh overall accuracy + 0.1% + 1 digit.

®lLarge bright 0.43” {11tmm} LED displays.

oSupplied with full data and applications
information.

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. et 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 current, resistance and temperature. Fully guaranteed, the unit has been
supplied to electricity authorities, Government departments, universities, the P.O.
and many companies.

Temperature Measurement £2.15wvar

An easily constructed kit using an |.C. probe providing a linear output of 10mV/°C
over the temperature range from-10°C to +100°C. The unit is Ideal for use In
conjunction with the above DVM module providing an accurate digital thermometer
suitable for a wide range of applications.

Power Supply £4.95 war

This fully built mains power supply provides two stabilised isolated outputs of 9V
providing current levels of up to 250mA each, The unit is ideally suited for power-
ing the DVM and the Temperature Measurement module,

ge adjustable

ULTRASONIC AT

g [ s effective fully buitt
MOD - :" module which contains

Fu"y bu“t 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

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 avallable below.

Power Supply & Relay Unit
£3.95 +VAT g

Incorporating a stabilised 12V supply and a
s.p.c.o. relay with 3A contacts, this unit
is designed to operate in conjunction with
the above ultrasonic unit. Fully built and
tested, its compact size makes it ideal for

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
alarm module, together with its associated
power supply. This hardware kit provides an
ideal solution for assembling the economical
alarm system. Size 153mm x 120mm x 45mm

In addition to the above a wide range of competitively priced electronic ﬂ H HY R
components is stocked. Please telephone your specific requirements. RlSCOMP L|M|TED
e e e

®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.

Dept. PE4,

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

PRACTICAL

\\" for
5‘(’)%%\—-_.“ ELECTRONICS
readers

GO0 GASSETTES

A MAJORNEW
PRODUCT FROM
VIDEOTONE

These C90 LH cassettes
are manufactured specially
for Videotone by a-major
European manufacturer.

98 Crofton Park Road, London SE4
D GEEE S N
Please tick the appropriate
box for the quantity required.
5 @ 64p ea. + P&P 40p. £3.60 (]
10 @ 59p ea. + P&P 50p. £6.40 []
25 @ 53p ea, + P&P £1. £14.258 []

D | enclose Cheque/P.O. for

IDDeduclamounl 'romAcoess/B.cardNo[ l | l I l l I T |

Available at this price due
to Videotone’s direct selling
operation. All cassettes are
covered by a complete
money back guarantee - if
not completely satisfied
return goods within 21 days
for complete refund. All
orders will be dealt with

by return post.

LOOK OUT FOR NEWS
OF THE NEW VIDEO-
TONE RANGE!

Post Coupon with confidence I
of prompt delivery by return,

or Phone 01-690 8511 using
your Access or Barclaycard. I
Ask for extension No. 32,

WVIDEOTONFEF

Signed

Name —
Address —

4

MUSIC KITS

ALL WITH PRINTED CIRCUIT BOARDS!

i r-Allen Keyboards See Lists Drum-synthesiser SET119 50.11
e - Enlarger Timer SET93 39.22
128-Note Sequencer  SET76 120,45 Formant Synthesiser See Lists  342.71
16-Note Sequencer SET86 64.63 Frequency Doubler SET98 1}1.78
3-Channel Mixer SET107 21.50 Funny Talker SET99 16.55
3-Microphone Mixer SET108 12.99 Guitar Effects SET42 15.92
6-Channel Mixer SET90 96.67 Guitar Multiprocessor ~ SET85 79.15
Analogue Reverb SET83 45.92 Guitar Overdrive SET56 217
Audio Effects SET105 15,12 Guitar Sustain SET75 11.77
Chorosynth SET100 125.04 Headphone Amplifier  SET104 21.15
Compressor SET120 25.05 Metronome SET118 10.58
Digital Reverb SET78 75.50 Microphone Pre-amp  SET61 11.32
Discostrobe SET57 39.78 Noise Limlter SET97 15.98

NEW LIST NOW READY!'!

SEND S.A.E. FOR FREE COPY

P.E. Minisonic Synth SET38 181.56 String Ensemble SET77 214.47
Phaser SET88 21.08 Switched Treble Boost SET89 12,51
Phasing & Vibrato SET70 36.25 Synthesiser Interface  SET81 9.49
Practice Amplifier SET106 2215 Transient Generator SET63 16.86
Pulse Generator SET115 24.84 Tremolo SET116 13.47
Rhythm Generators SET103 See Lists Tuning Fork SET46 37.04
Ring Modulator SET87 13.62 Voice Operated Fader SET30 9.85
Sewar SET101 31.85 Voice-scrambier SET117 21.81
Signal Tracer SET109 17.50 Voltage Cont Filter SET65 15.58
Simple Phase Unit SET25 10.54 Wah-wah SET58 14.01
Smooth Fuzz SET91 11.68. Waveform Generator  SET112 23.13
Speech Processor SET110 12.18 Wind and Rain Unit SET28 11.39
Split-phase Tremolo SET102 29.98

Sets include PCBs, U.K. P.&P., 15% VAT, Res, Caps, SCs Pots,

Knobs, SW's, SKTs, Wire, Solder, Box, Photocopy of original text.

Fuller details and more great kits in our FREE catalogue.

Prices correct at press, E. & O.E., subject to stock-
Delivery frequently by return but please allow 14 days.

PHONOSONICS

Dept. PE21, 22 High Street, Sidcup, Kent, DA14 6EH.
Telephone: 01-302 6184
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‘DEVELOPMEN

EPROM-PROGRAMMER .4
ROMULATOR e ..

T|

Y,

MONITOR or TV output (625 line UHF). Data
contents of memory visible — AWINDOW INTHE
CHIP.

28-KEY, 2-LEVEL KEYPAD with HEX ENTRY and EDITING
CAPABILITY. (BYTES and BLOCKS of code can be changed,
inserted, deleted, shifted around etc.).

INPUT and OUTPUT: SERIAL {(RS232) and PARALLEL
(Centronics) routines provide ready interfacewith computer
or-printer.

o EMULATION of PROGRAM MEMORY in-circuit
is performed by plugging SOFTY into the ROM SOCKET.
A lead with a 24 pin DIL PLUG is supplied.

6 CASSETTE INTERFACE.

EPROM-PROGRAMMER: an EPROM may be copied or
reprogrammed at the press of a key.

O PERSONALITY SWITCH selects 2716, 2532, 2732.

SOFTY is used as an EPROM-PROGRAMMER,
a production ROM CHECKER and for the
DEVELOPMENT and PRODUCTION of
PRODUCTS which contain MICRO-
PROCESSORS and use EPROM for program
storage.

*Price is fora BUILT and TESTED SOFTY (No kits)
including POWER SUPPLY, TV LEAD,
ROMULATOR LEAD, 90 DAY WARRANTY and
14 day money-back guarantee.

£169.00 + £25.35 (VAT 15%) = £194.35.

DATAMAN DESIGNS,
Lombard House, Dorchester, Dorset DT1 1RX
Dorchester (0305) 68066 (UK Sales)

Qﬂaiden Newton (0300) 20700 (Export)

Practical Electronics
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ILP TOROIDALS

UNBEATABLE
VALUE FOR MONEY!

New production capacity at Canterbury has increased our range,
decreased our prices, improved our special customer
design service. Choose from toroidal transformers in
arange of 98 types.

Order using
v Jsenis [seconoan] wws [ omce Terce | the FREEPOST
No voirs Currerit [inc VAT | en VA b ‘
ww [0l sen [0 (6] 4 coupon below.
70%30mm| o1 [ 9+9 | 166 [v08]e087 o
kg | o | 12eve |1 | P | pe | Trade enquiries are welcome.
Regulaton | 1XM1I | 15415 100
TS e i Suppliec with figid mounting kit with centre boit
nge| per | ok steel and neoprene washers GUARANTEED 5 YEARS
F— e 1w |stmes [seconoanv] ams T emce T pmice
sova | X010 60(; ;;(; €583 | €493 N Vors uirent finc VAT | ex VA
X011 » o - - — : 4
wo';?;w ;lgl? I?uz FHR N 225wk [ 6x012| 12412 | 938 [EN83 | 1006
Reguiaton | 2x013 | 15415 | 186 10xasnm| 6x013| 15215 | 790 [+D173{e01 7]
13 2014 18418 | 138 22kg | BX0w| 18418 | B2 | PP | PrP
2015| 2422 | 113 quaton | BXO1SE 22422 | 511
2016 9425 | 100 ” 6X016| 25424 | 450
a017| 0430 | 083 6x017[ 30430 | 375
20280 o |0 6X018] 3535 | 321
2029 o |02 6X026| 40440 | 28
w0%0{ 20 |02 6X02%5| ey | 2%
=l - - — 6x033{ 50450 | 22
BOVA | 3x010| 6«6 |66 | TS | £547 e8| om0 | 204
90 x 30mm | 3x011 949 441 [+6143 140143 $X029 220 102
tKg | 012 u;ug ;ag Pip | PP oon| 20 |09 J
1 i} et = H L
l"?‘?Af.m g:gla vgua 22 vA | 7013] 15415 [1000 | €13 67 | €166
Moy | Re2 | 1B NOxS0mm| 7x014] 18418 | 833 [+£173 (40173
MO | 2+ | 180 26%g 15| 22422 | 682 | PP Ll
w0I7| 0+30 {133 Requaton | 7X016§ 25+25 | 600
3028 1o 072 6% x017{ W0+30 | 500
X029 2 0% X8| 35435 | 428
3x030 210 03 7X026] 30440 | 37
S i H 7025| 45435 | 3R
120VA | 4x0t0| 646 |1000 (€755 | €638 o] S0+ 300
0 x Ao 9+9 666 |+€143 [+€143 7x028 110 272
12Kg | 4x012 | 12412 | 500 | P/P Prp %029 220 1%
Requanon [ X013 | 15479 ;% ok 240 125
e 014 | \Betd L =1t 2L s L Ll al)
ao1s{ 2422 | 272 S00vA | BX016[ 25429 mmTT‘an 0553
01| 25+ | 240 140 x60mm | BxO17f 30430 | 831 |+£205 (#6205
4x017 [ 30430 | 200 aKkg | BXDWB| 35438 | 7raf PP PP
ax01B| 35435 |1 Reguiation | 8X026| 40480 | 629
08| 1o 109 4% 8025|4544y | 555
4x029 220 054 | 8X033| S0+50 | 500
40| 220 0% BX042| boeds | 4%
T | 0 B BXO2B| 110 [ 454
B0VA [0 | 9e9 | 869 €992 | £Rad mown| 2% Ty
10 x40mm | 5x012 1 12412 | 666 osvpu ‘E::J §10% %0 208
18 K 5x013 | 154ty | 533 - — R
Regum?on oxQ14 | 1Bxi8 (434 625 VA 9017} 30430 | 1041 | £2510 | €2158
8% S0V | 2+22 | 363 140 x 7omm | 9x018| 35435 | 892 |+E220|+£220
Sx016 [ 29425 | 320 5kg | 02| a0ea0 | 781 | PP | PP
Sx0t7 | 30430 | 266 Reguiation | 9X025| 45445 | 6%
SX018{ 35435 | 228 | a ox0a3| s0450 | 625
5X02%6 | 40430 | 200 gx042| S5ens | 968
9%028 0 4 9u028 10 568
29| 20 |07 9x029( 220 28
5x030 20 | 066 9030 240 260

IMPORTANT : Regutation — All voitages quoted are FULL LOAD. Please add regulation figure to secondary
voltage to obtain oft load voltage.

The benefits of ILP toroidal transtormers

ILP toroidal transformers are only half the weight and height of their laminated
equivalents. and are available with 110V. 220V or 240V primaries coded as follows:
For 110V pnmary insert "0 in place of "X in type number.
For 220V primary (Europe) insert "1 in place of =X in type number.
For 240V primary (UK) insert 2" in place of “'X"" in type number
How to order Freepost:

Use this coupon. or a separate sheet of paper. to order these products. or any
products trom other ILP Electronics advertisements. No stamp is needed If you address 0
Freepost. Cheques and postal orders must be crossedand payable to ILPElectronics Ltd: cash
must be registered. C.0.0. —add £1 to total order value. Access and Barclaycard welcome.
Al UK orders sent post free within 7 days of receipt of order for single and small quantity orders..
Alsp avasable at Electrovaive Maplin, Marshalis, Technomatic and Watford Electromes
ILP Electronics Ltd., Freepost 2, Graham Bell Kouse, Roper Close, Canterbury CT2 7EP, Kent.

N S G G G G A SR SE—

Please send me the followsng PE1/1
ILP modules

Total purchase price

g lencloseCheque || PostalOrders || Int. Money Order ||
Ptease debitmy Access/Barclaycard No.
I Name

Address

Signature

Post to ILP Electromics Ltd Freepost 2. Graham Bell House, Roper Close
Canterbury CT2 7EP. Kent, Englang
Telephone {0227) 54778 Technicai (0227} 64723 Telex 965780

a division of

|
I % %M %% It Electroncs Lid)
N gzﬂ'&\@ﬁ‘:’_&“ﬁ'ﬁ ~

STAY AHEAD.STAY WITH US



ELECTRONIC
PIANOS
SPECIALISTS SINCE 1972

Clef Pianos adopt the most advanced
form of Touch Sensitive action which
simulates piano Key dnertia 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 Sustain Pedals are in-
corporated in the Design and internal
Effects are provided in the form of
Tremolo, Honky-Chorus, and
Phase/Flanger.
A power amplificr integrates Tnto the
Piano top which may be removed from
the Base for easy transportation.

SIX OCTAVE
DOMESTIC MODEL

COMPONENT KIT £217
MANUFACTURED £595
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
Domestic Models both Power Amplifier
and Speaker.

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

SIX OCTAVE
,  STAGE MODEL
‘ COMPONENT KIT £217

COMPLETE KIT tJ‘lS MANUFACTURED £530

COMPLETE KIT £358.70

~

CLE F ELECTRONIC MUSIC

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
raramount importance, new techniques have been evolved and the
atest musically valid technology has been incorporated into projects
which have been successfully comy Icted_!%y constructors over a wide
range of technical capability. Back-up TELEPHONE advice to our
customers is available from the Designer of all Kits advertised.

STRING ROTOR-CHORUS
ENSEMBLE Comprehensive  two  speed

organ rotor simulator plus a

(As Published in conjunction three phase chorus generator on

with ‘Practical Electronics?) a slm le 8"")( 5" peb. 'Ehc rkll

A very poputar Keyboard et S e CRailr e s (e

Synthesizer Kit, for Group or masNopsratonienIRANNEIED
Home use, with a four octave

headphone driver ﬁcb. Easily in-
tegrated with existing
compass and split Keyboard
facility.

organ/amplifier system.
The instrument is fully

COMPONENT KIT £89.00
polyphonic and has two rich KEYBOARDS
T el S e

H u|
erawiioni o [ i to the discerning musician
for individual or Mixed use. whilst giving adequate physical
Variable Attack and Sustain s(rcqg(ﬁ for the high impact
Controls give a good Orchestral playing present in the Piano
Mix with the added concert hall application.
reverberation effect produced 88 NOTE (A-C) £57.00

. . 73 NOTE (F-F) £47.00

by sustain coupled with phase FIVE OCTAVE £38.00
modulation fn the Chorus Unit. FOUR OCTAVE £20.75
The Component Kit includes
Keyboard, Key-switeh EXPERIMENTE"_S
hardware. and all electronic gr "‘:l"'rbg :’or E‘I" tsr:::K'ﬁ are
components plus tone generator P eCeOMPU‘lc‘CER "Ex :i'lc_
linking wire and Volume Pedal. menters. These include the 6502
A copy of the P.E. project series based MICRO-
can be supplied for £3.00 inc. CONTROLLER and Music

sBst)‘)e(mplk“ us:g u:)(th? BAN(D};

- plus a 49 note four pitc

COMPONENT KIT | diode Keyswitch system.” See

£179.00 | our lists for Sub-Kit prices.

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE
(CARRIAGE EXTRA ON MFD PIANOS). Pleasc send S.A.E, for
our complete lists, or use our telephone VSA/ACCESS Service.
Competitive quotations can be given for EXPORT orders ~ In
Australia please contact JAYCAR in Sydaey,

CLEF PRODUCTS (ELECTRONICS)
LIMITED

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

"THE erecrronic BAND-BOX”

CURRENTLY IN ‘PRACTICAL ELECTRONICS'
COMPLETE _,
KT

£289 £

Osors @
- 200 00

. MANFD.
PRICES INCLUDE MASTER RHYTHM
A revolution in the field of Computer Music Ganeration|

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

The BAND-BOX provides an El ic Backing Trio ing of
Drums, Bass, and a Chord Instrument (one of 16
Waveform/Enevelope combinations). with the capicity to store over

1 User Programmable Chord Changes on more than 120
different Chords. Using advanced Microprocessor technology,
Playback of 50-100 Scores can be executed in any Key and at chosen
Tempo. Complete Music Pad is electronically Indexed and stored on
secondary battery back-up. Facility exists for composition of Intro.
Repeat Chorus. and Coda sections including Multiple Score Se-
quences. Sockets are provided for Votume Pedal and Footswitch plus
separate and mixed instrument Qutputs. Total size 19 x 11'" x 44"
incorporating Master Rhythm,

THE Programmable DHUM MACH'NE

(As Published in conjunction with ‘Practical Electronics’)
EIGHT TRACK -
PROGRAMMING
/TWENTY-FOUR
PATTERNS/
TWELVE
INSTRUMENTS
SEQUENCE
OPERATION
COMPLETE KIT

£79.00
MANFD._ £119.00

The Clef Master Rhythm is capable of storing 24 selectable rhythmic
drum patterns, invented. modified, and entered by the Operator on to
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
American Bongos and Claves.

Sequence operation allows two rhythm sections to be coupled with
the second F;) section appearing at four, eight or sixteen Bar repeti-
tion. All drums can be adjusted for level and resonance on internal
controls to suit individual taste. thus prgiylcing good musical sounds

X o

in a battery driven unit 84" x §*

Build a pair of DALESFORD D speakers

The Dalesford D has enjoyed consistently good reviews and
is acknowledged to be one of the best compact loudspeakers
available. It is now offered in kit form at a considerable saving

over the assembled speaker.

onitor Shugart prices are dependant upon Sterﬂng/Dollar'conversion

SHUGART FLOPPY DISK DRIVES

\/THE BODY OF ANY
SYSTEM

lets face it — you
can’t produce as crisp
an image on a
domestic T.V. as you
can on a Crofton

monitor.

TYPICALLY

9" Crofton Monitors

P4 White £64.97
P31 Green £79.62

rates.
Phone us for up to date prices.

The kit includes complete and finished cabinets, grille foam,
wadding, drive units, crossovers, etc. — everything, in fact, to
make a pair of excellent compact loudspeakers.

Suitable for amplifiers of 20 — 70 watts

Size: 340%220x265mm. Finish: Walnut/black foam.
Price: £69.95 VAT per pair plus carriage £3.95 inc.

{
i a2
@m 0625 529599

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

»
3

#
E Lightning service on telephoned credit card orders! &
Please allow 7 days for delivery. S

No case, No Power Supply

SA 400 5% S.5.5.0. £171.40
SA 450 5% D.S.S.0. £325.80
SA 800 8" $.5.5.0. £391.59
FLOPPY DISKS — BOXES OF TEN

Slngle sided 35/40 Track £ 26.45

Oouble sided  35/40 Track: 5% £ 37.95

Single sided 77 Track £ 41.40

Double sided 77 Treck 5% £ 47.15

Single sided 8 £ 40.25

CALLING ALL ZX-81 USERS: Convert your ZX-81 to full size
QWERTY keyboard. Ask for details.

SPECIAL OFFER: 2/3” miniature C.C.T.V. cameras £130.00.
USE COMPUTER DESKS £30.00
(NOTE: ONLY PERSONAL CALLERS)

ALL THE ABOVE PRICES INCLUDE V.A.T. AND

CARRIAGE
g,

ALL MAJOR CREDIT CARDS
ACCEPTED — Smali surcharge
CROFTON ELECTRONICS LTD
35 Grosvenor Road, Twickenham, Middx TW1 4AD

01-891 1923/1513
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helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
elactronics — now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so essential
to success.

Persondl Tuition and Guarantesd Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, .is the key to our outstanding record in the
technical training field, You study at the time and pace
that suits you-best and in your own home. In the words
of one of our many successful students: ""Since starting
my course, my salary has trebled and | am expecting a’
further increase when my course is completed,”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available Including GCE.

Post this coupon or ‘phone today for free
Electronics careers guide.

Address

Age

To ICS, Dept 273Q, Intertext House,
lus London SW8 4UJ

or telephone 01-622 9911 (all hours)
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YOU CAN'T BEAT
ILP BIPOLAR POWER

AMPS FOR
POWER AND PRICE

Get maximum power at minimum price, yet still with hi-fi
specifications and a wide choice of outputs. ILP Bipolar power
amps, now with or without heatsinks are unbeatable value for
domestic hi-fi — but for disco, guitar amplifiers and PA choose
the new range of heavy duty power amps. again with or without
heatsinks, with protection against permanent short circuit.
added safety for the disco or group user. Connection in all cases
is simple — via 5 pins.

Every item has a 5 year no quibble guarantee and
includes full connection data. So send your order FREEPOST today!
Load impedance, all models, 4 ohm — inlinity. Input impedance, all models 100K ohm. {nput
sensitivity, all models. 500 mV. Frequency response, all models 15Hz-50kHz-3db.
BIPOLAR Standard, with heatsinks
DISTORTION T
Output TH.D. ILM.D Supply

Model No. power Typ  50Hz/7kHz| voitage Size mm
Watls rms | at tkHz 4.1 Typ/Max

HY30 | 15w/48R | 0.015% <0.006% | 18220 | 76x68x40 | 240] €828 | £7.29

HY60 | 30w/4-8 | 0.015% <0.006% | +25:30 | 76x68x40 | 240{ €958 | £8.33

HY120 | 60w/a-8| 0.01% <0.006% | +35+40 | 120x78x40 | 410 £20.10 | £17 48

HY 200 | 120w/a-82| 001% <0.006% | =45¢50 | 120x78x50 | 515 | £24.30] £21.21

HY 400 | 240w/an | 001% <0.006% | +45250 | 120 78 x100 {1025 £36.60 | £31 3
BIPOLAR Standard, without heatsinks

HY120P [ 60w/agR] 001% <0006% [235=40 | 1202640 | 215 17 83 [ 15,50

HY 200P | 120w/482| 001% <0 006% |=45250 | 12026 %40 | 215 | €21 23 | €18 46

HY 400* 240w/42 | 0.01% <0006% [ =45:50 | 1202670 | 375 £32.58{£28 33

Protection: Load !ine, momentary short circuit {typically 10 sec} Siew rate 15V/us Rise time:
5u8. S/N ratio 100db. Frequency response {-3dB):15Hz-50kHz. Input sensitivity 500mV
rms. input impedance 100kQ2. Damping factor (8§2/100Hz)>400.

[LP Electronics Ltd., Freepost 2. Graham Bell House. Roper Closa. Canterbury CT2 TEP, Kent
HEAVY DUTY with heatsinks

Prce | Price
Jw\spnc VAT|ex VAT

DISTORTION | | | |
Qutput TH.D. IM.D Supply
Model No. power Typ  50Hz/7kHz vdla’f Size mm
Typ/

Watts rms ankHz 4.1
HD120 | 60w/4-82 | 0.01% <oooe°/.loas+‘ol 120% 7850 | 515 | £25.85 ] €22'48

HD 200 IlZOw/dm oow. <0.006% | +45+50 | 120 78 x 60 | 620 | £31 49 {£27 38

HD400 | 240w/an | 001% <0.006% | =d550 | 120 78100 | 025 £44 42| £38 63
HEAVY DUTY without heatsinks

HO120P | 60w/4-82 | 001% <0.006% [ 235240 | 120 x26x50 | 25 £22.82 ] £19.64

HO200P | 120w/4-82] 001% <0.006% *45*50]_120x26x50 | 265 | £27 17 |e23.63

HO400P | 240w/ | 001% <0 006% [ =45250 | 120x26x 70 | 375;:39‘42{“:3413

Protection: Load line, PERMANENT SHORT CIRCUIT (ideal for
disco/group use should evidence of short circuit not be immediately
apparent). The Heavy Duty range can claim additional output power
devices and complementary protection circuitry with pertormance specs
as for standard types.
How to order Freepast: Use this coupen. or a separate sheet of paper. to order these products.
or any products from other ILP Electronics advertisements. No stamp is needed if you address
to Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Lid:
cash must be registered. C.0.D. — add £1 1o fotal order vatue. Access and Barclaycard
welcome. All UK orders sent post free within 7 days of receipt of order.
N T e el D T Gaal s

Please send me Ihe following
ILP modules

Wi | Poce | Price
gms[mc VAT | ex, VAT

&=
PE 2/1

Total purchase price

tenclose Cheque D Postal Orders D Int. Money Order D
Piease debit my Access /Barclaycard No.

Name

Address _

Signature

Post to. ILP Elecironics Ltd. Freepost 2. Graham Betl House. Roper Close.
Canterbury CT2 7€P, Kent. England
Telephone (0227) 54778 Technical (0227) 64723 Telex 965780

ELECTRDNICS LTD /

STAYAI'IEAD STAY WITH US



BRITISH MADE
AN R CB \ FOR U.K. MARKET
i 27/81 {Project described n

Practical Electronics, Sept

27FM CB PORTABLE

THE RANGER CB rig has been The wunit plugs into the mains, 12V

designed to fit the new legal Home car outlet, or runs on built.in re
Office specification, and starts off as chargeable batteries (built-in charger)
a hand held unit complete with Up to 5 miles range in town to keep in
aerial, mic., and rechargeable batteries. touch with family and friends.

JCLEGALISATIONX:  seec.
Sm'cmt .OF'FER R.F. Power Output %-1 Watt

AF (internal speaker) % Watt
£49.95 KIT) Modulation: FM: freq. 27.6MHz-28MHz
(CB Band) (excellent speech quality}
{INC. VAT + £2.95 P.P.) No. of channels {max): 6
s Fully protected against bad aerial
£97/matched pair . Riehiy
{INC. VAT + £5.90 P.P.)
This offer price includes rechargeable BASE STATION KIT
batteries, mic., aerial, mains lead and * NOW AVAILABLE %
2 channels,
Extra channels £2.25 each + 50p P.P. + VAT p,us££21p&9‘,'(aQ,An
Extra aerials £3.95 each + 80p P.P. + VAT 12V (NOMINAL) MAINS
(Postage free with kit) ADAPTOR KIT £5.50

Tuneabie Whip aerial magnetic or permanent T S EEYEG
- cunt 5 Despatch within 14 to 21 days
{(SAE FOR FURTHER DETAILS)
$3/BARCLAYCARD ORDER FOR FAST SERVICE
BARCLAYCARD

A e
Rl

woodhill lane shamley green
near guildford surrey

tel: 0483 893236

ElLEGTRONIES

Make your computer talk to you
82021 METAL DETECTOR . T.I. SPEECH SYNTHESISER KIT
Vacuumed formed casework complete with

& * 200 word vocabulary. Expandable.
fé:rc”:"”:égg and set up coils in black ABS | » Provision on board for up to 8 Eproms.

v _ | * Easily interfaced to your computer.
* 9i.c.s, 12 transistors for deep seeking * Double Eurocard size P.C.B.

. g)erforrtnanc(je. * Full kit of parts (exc. case).
reject modes. .
: ieup:grraéfugnr:und elimination control. only £76.00 inc. VAT
* Audio and visual output.
* Phase locked loop for stability. OTHER COMPLETEKITS
* Easy to setup and calibrate. 9823 ‘é’a"'“f‘—f (hilps clear the air) £Z§88
se for above /
COMPLETE KIT OF PARTS 81567 Humidity sensor £7.72
only £89.95 S B A 81155 Disco lights controller £12.00
(No extras to buy). grriage £2.00. ggg%gé QE gnm1p lanF FTrYA Eggg
Order as 82021 KIT P 3
STOP PRESS send chacue orpedila R stiont
Intfood’;l.’;:‘;ig:g;;e':"(:;gcl!(lsz not send your card). Please add 40p to all U K. orders

) for postage and packing. All our prices include VAT.
Eproms when purchasing SOFTY Il. = P

£175 inc. VAT. Please allow 28 days for delivery.
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LOWEST PRICES - FASTEST DELIVERY
Device Price Device Price Device Price Device Price
MEMORIES EF6862 691 | 4076 060 | 741595 0.44
21141-200ns 14128 | EF6871-AIT  18.70 | 4077 022 | 7418109 025
25+119 | EF6880 107 | 4078 024 | 7415112 025
21141-300ns 14+1.28 | EF6887 080 | 4081 014 | 741513 025
254110 | EF68488 .11 4082 0.19 74LS114 0.25
27084500s 189 | EF6875 418 | 4085 083 | 7415122 0.39 o
2716 4500 1+2.48 4086 0.69 | 7418123 055
s 254+2.37 | 8502 FARILY 4093 030 | 7415124 1.00
2716 350ns  6.95 | SYP6502 495 | 4502 089 | 7415125 028 i i
2532 450ns  1+5.50 | SYP6520 315 | 4507 0.39 | 741512 0.28 Because ILP MQSFET power amps give you ultra-ti
254531 | SYPE522 495 | 4508 190 | 72405132 045 performance withou! costing big money. Performance you
2732 450ns  144.80 | SYPE532 795 4510 0.60 7418136 028 thought you couldn 't afford at a price you know
25+4.08 451 049 | 7415138 034 you can. . =
4116 150ns  1+1.15 | 8080 sAmMILY 4512 060 | 7415139 0.37 All ILP modules are compatible with
oo B F  aml e 3 |k e sl iy o
ns ¥ : 7415148 0.00 in thi i M r
24032 | 216 170 | aste o1s | asiet 0 e Ject il )
6116 200ns  10.85 | 8224 245 | 4518 040 | 745153 0.35 P ow i el 1 high § s dbed
4118 200ns 390 | 8228 305 | 4519 028 | 7415155 0.39 fate, low distortion at high frequencies, better
8264 200ns.  12.00 | 8251 395 | 4520 069 | 7415156 0.38 thermal stability. MOSFET power amps work
5516 200ns  22.88 | 8253 7.95 | 4521 149 | 7415157 0.34 with complex foads without difficuity and' :
8255 385 | 4522 120 | 7415158 0.38 without crossover distortion. Connection is simple
CAT CONTROLLERS 4526 070 | 7415160 0.39 — via 5 pins. With other ILP modules you can
phoctssons Y | cmossoon'w seRies | 4527 o ;:g}g; P create almost any audio system, whatever your age
361 584 | 4001 D13 | % 089 | 7415163 0.39 or experience. 1 s
EF9365 6200 | 4002 013 | 4541 139 | 7415164 0.47 ILP MOSFET power amps are now available with
EF9366 6280 | 4006 oeo | 4543 099 | 74LS165 0.99 integral heatsink (no extra heatsink required). or ready for
4007 017 | 4553 200 | 7415166 084 mounting on to your own heatsink or chassis. Full dissipation detail on data sheet.
BUFFERS 4008 055 | 4585 048 | 7215173 0.0 available on request. Each carries a 5 year no quibbie guarantee and comes with tull
81 Lsgg g ‘?g 4009 028 | 45% 054 | 7415174 0.54 connection data. ,
g} gw a8 o L Gl ey ;:g:g? L Send your order FREEPOST today on the coupon at the foot of this ad.
811598 0.90 \ i
B 5o | o2 017 | LOWPOWERSCHOTTKY | 74L5190 0.5 z Bk s LOAD- 800 .
87284 150 | 400 L [0 e R as ¢ Load impedance, all
: 4014 058 | 74LS00 0.1 69 is. 4 ohm — intinit
8195 150 [ 4015 058 | 74L501 011 | 748193 050 % mﬁs{mp‘;d':m' raa
8T97A 150 | 4016 028 | 741502 012 | 74LS194 0.39 . ERLOK(S
8798 150 | 4017 045 | 741503 012 | 74LS195 0.3 o] SIAN
4018 oss | 741504 013 | 74L519% 058 Input sensitivity, all
Znngsceouvemms 7415197 0.85 {.Mm.m ol ent models, 500 mv
N425E-8 3.50 7418221 0.60 2 1S BELOW NOISE LEVEL Frequency response,
uxes 3 SPECIAL OFFERS || 7:s:0 089 b 2l madels 15Kz B0KHE. 3
3 7415241 0.00
IN42BE-8 478 MEMORIES 7415242 079 QUInAT PO
INA29E-8 2.10 7415243 0.79 MOSFET Ultra-Fi, with heatsinks
vacro  2eme || 20840000 34 | 18 20w awy || Pesze oro
ZN433CA10 2250 | f 9716 450ns 210 | 6116 200ns 8.50 || 74LS243 0.89 DSTORTAN
ZN440 5663 || 2532 450ns 3.98 | 5516 200ns 1185 {| 7415247 1.4 Dup il THO LM,?W Sg‘f"" sueom | W] Prce | prce
2732 450ns 320 | 4118 200ns 385 7415248 100 Model No. |  power yp  S0H2/TkHz | voltage e gms| inc VAT [ex vAT
MISCELLANEOUS O TS G B5E (s PO 7415249 0.8 Watts rms | at 1kH2 41 Typ/Max
ACANOIE. SUBJECT TO AVAILABILITY || Toieess P! MOS 120 | 60w/a-82 |<0.005% <0 006% [ +45+50 | 120x 78x 40 | 420] £29 76 €25 88
AY-5-2376 6.95 7415257 0.44 MOS 200 [120w/4-802 |<0.005% <0 006% | +55+60 | 120% 78x 80 | 850| £38 48 |£33 46
MC1488 064 | 4019 020 ( 741505 0.13 | 7418258 0.38 -
MC1489 064 4020 0.58 741508 0.3 | 7418259 0.38 MOS 400 | 240w /42 [<0.005% <0 006% | +55+60 |120x 781001025 £52 20 | £45 39
Eop W Wl el HOSFET e o et
RO-3-2513L  7.70 | 4023 017 | 74511 014 | 7415273 0.90 7 % <0.006% 2682|023 32
325130 770 | 402 038 [ 741512 015 | 7415279 04 | B ERR |G AT G ST ||k )| Tt 3
ZNASOE 761 | 4025 0.18 741513 022 | 7415283 044 MOS 2% 120w/4-852 | < 0.005% <0.006% | +55+60 | 120 26 x 80 £32811£28 53
e o e | Dadll sz % MOS 400 | 240w /4 [<0.005% <0.006% | +55+60 | 120x 26x100] 525] £44 75]e38 91
7905 055 | 4028 055 | 74LS20 012 | 7415365 0.34 Protection:
812 il 631 | (gl 0140740 oy * Able to cope with complex loads. without the needfor very speciat protection circuitry
21L0G 280 FAMILY 403 155 | 741526 018 | 7415368 034 (fuses will sufice)
280 cgu 4.00 | 4035 072 74LS§7 0.14 ;ALsgm 0.74 Ultra-fi spgcmcauuns a B s
Z80A CPY 482 | 4040 0.57 741528 0.19 415374 074 lew rate 20Vus. Rise timedus. S/N ratio 100db. Freguency response (=
280 CTC 400 | 4041 0689 | 74L530 012 | 7418375 047 15Hz-100kHz. input sgnsmvxty 5003n‘1‘Vrms Input mpedancfzq 100k. Damping factor
Z80A CTC 400 | 4042 054 | 741532 0.14 | 7418377 0.89 (802/100H2)>400
780 DART 7.18 | 4043 059 | 741533 016 | 7415378 0.69 p
Z80A DART 718 | 4044 064 | 741537 0.16 | 74LS379 0.84 How lo order Freepost:
Z80 OMA 11.52 | 4045 1.865 741538 0.16 | 74LS386 0.28 Use this coupon, or a separate sheet of paper. to order these products. or any
280A DMA 9.99 | 4046 068 141540 0.13 | 7415390 0.59 products from other ILP Electromics advertisements. No stamp is needed if you address 1o
280 PIO 378 | 4047 0688 | 741542 034 | 7418393 050 Freepost. Chequesand postal orders must be crossed and payable to (LP Electronics L1d: cash
EAD 378 | 4048 sd) || RILSAT v must be registered. C.0.D. — add £11o total order value. Access and Barclaycard welcome.
280 SI0-0 1395 | 4049 030 | 74148 0.80 | LOW PROFILE OIL €9
2804 S10-0 1305 | 4050 0.30 741549 059 | SOCKETS 'A'}LUEK orders sm p;::)st free v;:néln 7 dayas of receipt of order. o
\ % lectronics Teepost raham Bell House, Roper Close, Canterbus ent
%%Asg(;i :g::g :gg; g:gg ;:g: :::; e ] L R SOE e L LS Ul L g R T
780 SI0-2 1395 | 4053 050 | 74LSS5 015 14 000 Please send me the following PE 3/1
Z80A S10-2 1395 | 4054 120 | 74873 0.20 16 0.00 1LP modules — B N
4055 120 | 741874 017 18 0.15
EFCIS 5800 FAMILY 4060 089 | 741875 028 20 017
EF6800 370 | 4063 095 | 741576 020 | 22 021 I Vil R T l
EF6802 511 | 4066 0.34 | 741578 024 24 0.23
EF6803 1180 | 4068 017 741583 050 28 0.25 lenclose Cheque D PostalOrders D int. Money Order D
EF6809 1195 | 4069 017 | 741585 0.70 40 029 :
EF6810 135 | 4070 019 | 741586 017 Please debitmy Access/Barclaycard No.
EF6821 174 | 4071 019 | 741590 0.30 | CRYSTALS
EF6840 420 | 4072 010 | 741891 080 { 1 Mn: 300 Name
EF6845 9.50 4073 .19 741592 0.35 1.8432 Mhz 250
EF6850 170 | 4075 017 | 741893 034 | 4 M 165 Address
OFFICIAL CREDIT CARD ORDERS QUANTITY
ORDERS WELCOME WELCOME DISCOUNTS AVAILABLE Si
A e o e e pacongon, s indr 30 6o e e —
VAT (15%) LL ORDER i ITH Post to: ILP Electronics Lid. Freepost 2. Graham Bell House, Roper Close.
FULL REFUND FOR OUT OF STOCK ITEMS IF REQUESTED. Canterbury CT2 7EP. Kent. England
24-hour Telephone Credit Card Orders Telephone {0227) 54778. Technical (0227) 64723 Telex 965780.
MIDWICH COMPUTER CO. LTD. B F |
(Dept PE/2)
HEWITT HOUSE, NORTHGATE STREET, \ ELECTRONICS LTD /
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ
MG  STAY AHEAD.STAY WITH US
e ———— e
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«"TH Electronics

am . : !
1/’ for top quality components, innovative kits, FAST SERVICE AND LOW, LOW PRICES
Fed up with your 3 SOFTY 2 Dlsco LlGHTlNG KlTS

5
'?:?i::?ﬂﬁgﬂd ERON'C g Plug SOFTY 2 into the EPROM socket of your
< CH'" favourite micro {Z80, 6800, 8035, etc.) prototype

cheer you up! Z 3
Our latest kit gives J} system, which will also contain input/output lines,
you a pleasing three @,i,

Each unit has 4 channels (rated at 1KW at
240V per channel) which switch lamps to pro-
i ed e

vide seq ing effects, lled
RAM, keyboard, displays, etc. SOFTY 2 wilt by an optional opto Isolated audio input.
note harmonically rela-

operate as the ROM in your system but enable you
ted tone sequence

{NOT a microprocessor to write data into any location, observe the
controlied buzz} at a louch\l D

DL1000K
This kit features a bi-
direcitonal sequence, speed
of sequence and frequency of
direction change bein
variable by means o
potentiometers. Incorporates
master dimming  con-
trol. £14.60

memory contents on any black & white TV and
of a button. store the program on a cassette recorder if re-
quired, Various editing facilities are also available
to permit bytes or blocks of code to be changed,
inserted, deleted, shifted, etc. enabling the pro-
gramme to be developed and run on the host com-
puter. When the program has been “debugged”, SOFTY 2 may be used to turn it into an
EPROM {2716 or 2732). Plug the Eprom into Its socket and you have a dedicated
microprocessor system.
You can also use It as an EPROM programmer and to copy EPROMs from a master or to/from
tape.
The SOFTY 2 is housed in a black ABS case and comes complete with main supply, cable with
24-pin d.ll. plug for connecting 10 your prototype system, and television lead. Fully bullt and

tested.
£169 + VAT. Send SAE for further details.
Also available is the new 280 ASSEMBLER/MICRO CONTROLLER — MENTA. £115 + VAT

Based on a new integrated

circuit, this KIT is supplied __ S
complete with a printed circuit
board, loudspeaker and drilled

box and requires only a 9V battery
and a push-button, which you've
probably already got.

It may also be switched br fogic in
such applications as car alarms, clocks,
tors_ PA systems, etc. The unit produces

a 150mW output and draws less than

1uA from a PP3 battery, when the tone
ceases. Supplied complete with circuit and
assembly instructions.

1DEAL PROJECT FOR BEGINNERS

ONLY £5.00 + VAT.

NOT JUST ANUTHER CLOCK 2 DVM/THERMOMETER KIT
but a PROGRAMMABLE TIMER KIT which W
can run your central heating, burglar alarm,
lighting, taperecorder/radio and lots more.
Designed to control four mains outputs in-
dependently, switching these on and off on
selected days and times in a seven day cycle.
Features include:
0.5" LED 12 hr. display.
Day of week, am/pm and output status indicators.
Zero Voltage Switching Outputs.
50/60Hz mains operation.
Battery backup saves stored programmes and continues
time keeping during power failures. (Battery not supplied).
Display blanking during power failure to conserve battery
power.
18 programme time sets.
Powerful “Everyday” function enabling output to switch
everyday but use only one time set.
Useful “’sleep” function — turns on output for one hour,
Direct switch control enabling output to be turned on im-
mediately or after a specified time interval.
20 function keypad for programme entry.
Programme verification at the touch of a button.
To control your central heating, for example, {including different
switching times at weekends), just connect it to your system,
programme it, set it and forget it. The clock will do the rest.
There has never been a clock capable of so much at this price.
CT5000K Timer Kit {includes all components, assembly and
programming instructions, and an attractive black case)

and electronic equipment, or if you are just In a habit of forgetting your door

£45.00 k have just the kit fo
eys, we have just the r you.
You MUST HAVE BETI'ER TH l N Gs To Do Our ELECTRONIC LO(gK KIT includes a 10-way kyeyboard and a special IC which provides a

750mA output to drive a solenoid or relav {not supplied) when four kevs are depressed in
the correct sequence. This gives over 5,000 possible combinations! The sequence is pre-
wired and may be easity changed by means of a small plug and socket. A “SAVE" functlon is
also available enabling the open code to be stored (especially useful in a car when it is left in
a garage for servicing as the oren code need not be disclosed). Size: 7x6x3 cms. Power
Consumption is 40uA at 5V to 15V d.c.

At only £10.50 + VAT, it will make a smaller hole in your pocket than & bunch of keyst
LOCK 1.C.s

LS7220 with SAVE memory £2.75
LS7225 with latched and momentary outputs and a tamper output £2.60
Electric Lock Mechanism £12.50
Suitable for use with existing door locks and above electronic lock kit.

24 HOUR CLOCK/APPLIANCE TRIACS
TIMER KIT

witches any appliance up to
1KW on and off at preset
times once per day. Kit con-

tains: AY-5-1230 {C, 0.5°
% LED di5play, mains supply,

8

DLZ V000K
A lower cost version of the
above, featuring undirectional
channel sequence with speed
variable by means of a preset
pot. Qutputs switched only at
mains zero crossing points to
reduce radio interference to
minimum. £8.00
Optional Opto Input
DEAI

60p

Based on the ICL7126 (a low power version of the ICL7 106 chip} and a 3%
digit liquid crystai display, this kit will form the basis of a digital multimeter
{only a few additional resistors and switches are required — details
supplied), or a sensitive digital thermometer (—50°C to + 150°C) reading
to 0-1°C. The basic kit has a sensitivity of 200mV for a full scale reading,
automatic polarity indication and an ultra low power requirement — giving a
2 year typical battery life from a standard 9V PP3 when used B hours a day,

7 days a3 week.
£15.50 + VAT

Remote control systems in magazines tend to
M be quite complex, requiring many difficult to get
components and a well equipped lab to set
them up. If this has put you off making your

own system we have just the kits for you.
Using infra-red, these KITS range from simple
on/off controllers to coded transmitter/receivers
with 16 on/off outputs or three analogue outputs for controlling TV or hi-fi
systems, the kits are easy ‘1o build and simple to set up — and they are extremely
versatile so you can use them for controlling anything from garage doors to room
lighting just by adding the required output circuits, i.e. relays, triacs, etc.

If you can design your own system, we stock a wide range of remote control com-
ponents at very competitive prices.

To help you decide, we have compiled a booklet on remote control, containing
circuits, hints, data sheets and detdils of our remote control kits and components.
So DON'T control yourself ~ send us 30p and an S.A.E. for your copy TODAY.

% %% X N NN

1S IN OUR LOCK

If you have problems with people lampevlng‘ with your, car, electrical

than getting up to switch lights on when This unit has, of course, considerable
it gets dark. Our Lamp Dimmer Kit with / _~ practical uses. especially for the old,
IN%RA RED REMOTE CONTROL will infirm and disabled. It works like a
enable you to switch the lights on or off, ) i dimmer, bling you to.
and set the brightness, at a push of &~ switch the lights on or off, or to dim
button without leaving your armchair, ~~them to whatever brightness you re-|
water-bed, etc. Not only will you save . quire, by touch or remotely using the
time but it has also been estimated that hand-held infra red transmitter. When
the savings in shoe leather and carpet assembled, it fits into a plaster depth
wear alone would pay for this unit in box to replace your conventional
approximately 1.36997 years or morel) D switch or dimmer with no rewiring.

TDR300K_Dimmer Kit £14.30
and MK8 Transmitter Kit £4.20,
We also still sell our highly pop~
ular TD300K Touch Dimmer Kit
at £7.00 and the LD30OK rotary
controlled Dimmer Kit at only
£3.50 (plus VAT to above

° 400V Plastic Case (Texas)
3A TIC206D 49p

R’Iiceksl)l.s contain all necessary diEs B R, o v i
LEDs, triac. PCBs & full in- A with tri Q4006LT BO;
components and full assembly structions, gA &I:l;?tg:l; TXAL 2288 55:
instructions. You only need a. CT1000K Basic Kit £14.90 Diac 18p
;glde"ng Iron, cutters and a few CT1000KB with white box (56/131x71mm) Opto isolated triac MOC3020 0.6A/400V 110p
urs. Ready Built £22.50 £17.40

Prices do not include VAT. Add 50p P&P + 15% VAT to total.
i Y o T Overseas customers add £1.50 (Europe), £4 (elsewhere) for P&P.
e ACCESS and BARCLAYCARD welcome. Goods by
fosmcmneen Send s.a.e. for price list and with all enquiries. return of
N SHOP NOW Shop Open: 9 a.m. to 5 p.m. (Mon-Fri), 10 a.m. to 4 p.m. (Sat.) post.
TH OPEN (PE) 11 BOSTON ROAD, LONDON, W7 3SJ.

Tel: 01-579 9794/2842
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LOTS OF NEW ILP
ENCAPSULATED
PRE-AMPS-
COMPATIBLE WITH
ALLILP MODULES

Suddenly. instead of two ILP encapsulated
pre-amps. there are eight — everything from the
simpie mono pre-amp (HY6), through mixing mono
pre- amps (HY12 and HY69), to a dual stereo pre-
amp (HY71). Plus a new guitar pre-amp (HY73).

Each gives the very best reproduction trom
your equipment that your money can buy. and all are
protected against short circuit and wrong polarity.

All ILP moduies are compatible with
each other — combine them to create almost any audio
system. Every item carries a 5 yeaf no quibble guarantee and
includes full connection data.

So send your order today ~ the Freepost coupon needs no stamp.
ELP Electronics Ltd., Freepost 2 Graham Belt House, Roper Close, Cantsrbury CT2 7EP, Kent
PRE-AMPS

82

Send 70p for your copy now —
64 pages (A4). More than
6000 stock items from nuts

and bolts to complete com-

puter systems. With it we
include a Reclaim Voucher
value 70p for spending
towards orders value £10
or more.

FROM CATALOGUE 82, PAGE 19

SABTRONICS
DIGITAL TEST EQUIPMENT

2015A 3% digit LCD (Bench) DMM £108.75 (N) Model | e o [ c«m] Prce | Price
2035A 3} digit LCD (Hand) DMM £95.45 (N) No requared |nc. VA"}B:(.VAT
8110A 8 digit 100MHz DFM £95.45 (N) HY 6 | Mono pre-amp ;vg;i/o;sx:lv::uIs;g;vc;:nn:?mcgs;ﬁeggélunevl 10mA | €741 | £6.44
8610A 8 digit 600MHz DFM £114.85 (N) convls. |
5020A 1-200KHz Function Generauxm .52220\,&'\:) HYQ | Stereo pre-amp mrcuy‘,anneus. mag. cartrdge. mc +volume | 10mA | £7.71 | £6.70
k RANGE OF ACCESSORIES ALSO AVAILABLE j HY 12 | Mone pre-amp >M|xeslwosignals into one. with bass/mid- 1 10mA | £7.71 | £6.70
ELECTROVALUE LTD. Dept PE1, 28 St Judes Rd.. Englefisid Green, Egham. Surrey TW20 UHB. i %mge“rem Cogiols
. . M .. el Teen, lam. Jurl . * = |-
Phone: Egham 33603 {STD I;;M;Londounll':ulsgn. " HY 66 | Stereo pre-amp Two(;hannels_ with m/puxstov mic/mag 20mA :tu.oz £12.19
Northern Branch: 580 Burnage Lans. Burnage. Manchester M19 ENA. Telephone 061432 4345 | g:;‘lggég%émv auxilary, with volume/ I

HY 69 | Mono preal;o Two input channels. mag cartridge mic. with 20mA | £12 02| £10.45
| ming and volume/treble/ bass controls.

HY 71| Dualstereo | Provides tour channels tor mag. cantridge/mic 20mA | £12.36] £10.75
pre-amp with volume control.

1
HY 73 Guttar Provides for two guitars (bass + lead}and mic | 20ma | €14 091 £42.25
pre-amp | with separate volume/bass/ trebie and mixing. |

STORAGE CABINETS

Metal Cabinets 12" wide x 53"

. ] ;
\\: S N T [ deep, finished blue with trans- HY 75|  Sierec | Twochannels. each mixing two signals into ore | 20 mA 1 €12.36 | €10.75
& ]L&ﬁ] eR = 'ijF S eERtiplashic drawas. | pre-amp | with bass/mi-range/lieble conirals 1

el [ e=2) =2 For easy mounting :e rtegommenu: %Gmounhr\g bgard tor
! i modules HY6-HY1 90inc. VAT. (0,78 ex. VAT.) B 66
—] == = Type .H No.of Drawers  Price mounting board lor modules HYE6-HY77  £1.92 inc. VAT
! — {ins) Sm Medlge {0.99ex, VAT,) All modules are encapsulaled and include
i e} =2 =) = 1118 11 15 2 1 £10.75 chp-on edge connectors, Al operale trom + 15V minmum
e - = 10 + 30V maxmum, needing dropper fesistors for higher
' - 1 ) = 1633 16 30 2 1 £13.95 voltages. Modules HYB to HY13 measure 45 20 % 40mm
=ro[elele]| rese 18 35 2 1 £15.95 i A
1 = =] =2 2236 22 30 4 2 £18.55 Use this coupon. or a separate sheet of paper. to orde?
] aL\fﬂf‘?ﬂ/ 2260 22 60 - - £18.55 these products. or any products from other ILP Electronics
] Access/Barclaycard welcome advertisements. No stamp is needed if you address to
I Prices include VAT and Post. Ch /P.0. to: Freepost. Cheques and postal orders must be crossed and
AT === V18383 (T 15 LSBT ORE WL 06 payable to ILP Electronics Ltd: cash must be registered.
- L_dL Millhill Supplies (Tools). €.0.D. —add £1 1o total order value. Access and
=T == 35 Preston Crowmarsh, Benson, Barclaycard welcome. All UK orders sent post free within
— Oxon OX9 6SL. 7 days of receipt of order.

Type 1838 Goods by return of post. (N

Please send me the following PE 4/1

ILP modules

Total purchase price

PARNDON ELECTRONICS LTD. I
Dept. No. 21 44 Paddock Mead, Harlow. Essex. CM18 7RR. Tel: 0279 32700 I lencloseCheque || PostalOrders || (nt. Money Orcer [

RESISTORS: 14 Watt Carbon Film E24 range £ 5% tolerance. High quality resistors
made under strictly controlled conditions by automatic machines Bandoliered

and colour coded.

£1-00 per hundred mixed. (Min 10 per value)
£8-50 per thousand mixed {Min 50 per value)
Special stock pack. 60 values. 10 off each ES-Q,/

DIODES IN4148  3p each. Min order quantity - 15 items.
£1-60 per hundred

Piease debit my Access/Barclaycard No.

Name I
Address

Signature

Postto ILP Electromics L10. Freepost 2. Granam Bell House, Roper Close.

Canlerbury CT2 7EP. Kent. England
DIL SWITCHES: cold plated contact In fully sealed base - solve thase I Ieteoﬂorl‘:ery(0227l54778 'echgmml (0227)64723 Telex 965780
programming problems.
4 Way 86p each. 6 Way £1-00 each. 8 Way £1:20 each. ' I % l F l
DIL SOCKETS: High quality. low profile sockets. ;

8 pin - 10p. 14 pin - 11p. 16 pin - 12p. 18 pin - 19p. 20 pin - 21p. ELECTRDN'CS LTD '
L]

22 pin - 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p. [ty

LN N ]
1]
ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS SIAYA“EAD TAY w‘TH us
\ MIN, ORDER - UK. £1-00. OVERSEAS £5 - CASH WITH ORDER PLEASE (]
EX.

.STOCK ITEMS BY RETURN OF POST .
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THE LATEST (CASIC) wWoRLD BEATERS

WE WILL BEAT ANY LOWER ADVERTISED PRICE BY 5% providing the advertiser has stocks

,//

FULL SOFTWARE BACKUP

World’s Most Powerful BASIC Pocket Computer

i =
W reaov par fx-raze o e

FX-702P
RRP £134.95

ONLY
£119.95

Plus FREE MICROL Professional Programming Pack® (RRP £9.95).
Flattens the Sharp PC1211

Alpha/numeri¢ dot. matrix scrolling LCD. Variable input from 1680 steps,

26 memories, to 80 steps, 226 memories, all retained when switched off. Up 10
10 programs, Subroutines; 10 levels. FOR:NEXT looping; 8 levels. Debugging
and Editing. 55 built-in functions, including Regression and Correlation, all usable
in programs. Program/Data storage on cassette via optional FA-2 adaptor
(£19.95). Auto Power Off. 17x165x82mm. 176g.

World’s Fastest Programmable?

FX-602P
% LCD alpha/numeric (dot matrix)
scrolling display.
Variable input from 32 5program steps
with 88 memories, to 512 steps with
22 memories.
Memory anticrror%ram retention
when switched off.
Up to 10 pairs unconditional jumps
(GOTO).
Conditional jumps and count jumps.
Indirect addressing. Manual jump.
Up to 9 subroutines, up to 9 levels.
50 scientific functions, all usable
in programs.
PAM (Algebraic) with 33 brackets
at |1 levels.
Program and data storage on
cassette tape using optional FA-2
remote control adaptor, £19.95.
Compatible with the FX-501P and
FX-502P.
9.6x71x141.2mm. 100g.

ONLY £74.95
(RRP £84.95)
Plus FREE MIiCROL Professional Programming Pack® (RRP £9.95).

FP-10 MINI PRINTER

For FX-702P, FX-602P, FX-502P, FX-501P.
Available soon. Price and delivery on application.

CASIO FX-702P SOFTWARE
Produced by MiCROL exclusively for Tempus
10% discount on software, if you purchase your hardware from us.

MiCROL 702 USER SUPPORT

Professional Progrlmming Pack. Get the best from your FX-702P with:
PROFESSIONAL PROGRAMMING - racu'car 702 programming from the
ground up plus 702 REFERENCE MANUAL - definitive guide to every 702
program command ~ INVALUABLE! MICROL 702PPP. Price £9.95

Advanced Professional Programming. Create power-packed programs with
MiCROL’s down-to-earth guide to the advanced 702 program commands.
Create simple solutions to I blems!
Available December, 1981.

MiCROL 702 APPLICATIONS SOFTWARE

MICROL 702 Super:Calc. At last! The power of a VISICALC-type modelling

system in a pocket com&uler! For all scientific, statistical, business and general

computing users, SUPER:CALC has to be used to be believed — create

powerful programs in minutes — answer ‘what if*" questions — analyse trends — cut

grogrammmg time up to 95%. Full range easy-use commands; SAVE/LOAD/
RINT options. FA-2 recommended; FP-10 optional. Full detail User Manual

plus Program List for direct entry.

Available December, 1981. MiCROL 702 S:C. Price £14.95

MiICROL 702 Basic:Plus. Add the power of up to 20 new commands to your
programs! Custom-made to ease advanced programming — features include:
String — number conversions; single-shot, await, timed KEY with user-controlled
return values; programmable RAN # generator; DATA-PACKING — up to 2000
single digit, single name variabies, INTEGRATED DISPLAY COMMANDS —
display data and text with extra-low memory overheads. Modular design uses
minimum memory; easy to customise. Full-detail User Manual plus Program List

for direct entry.
MICROL 702 B:P. Price £14.95
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Available December, 1981.

LOW COST PROGRAMMABLE
CASIO FX-3600P 10 digit LC display. 55 scientific functions including
INTEGRALS and REGRESSIONAL ANALYSIS. Up to 38 program
steps — 2 programs. One independent memory, 6 constant memories, all
retained when switched off. 1,300 hour lithium battery. 9/32x27x54"".
Wallet. ONLY £22.95

*Only on request, at time of ordering. RRP of T02P/602P versions, £9.95

.

MiCROL 802 APP. Price £7.95

World’s Most Versatile
Alarm Chronograph Watch

AX-210

10 alternative displays; over 60 functions. LCD
ANALOG display of time, plus: DIGITAL dis-
play of: Time (12 or 24 hour); Calendar; Full
month calendar (this month and next month);
Dual time (12 or 24 hour); Alarm time;
Countdown alarm timer with memory function;
Professional 1/100 second stopwatch” with laps,
etc. Hourly time signal. Alarm — electronic buzzer
or 3 selectable melodies. Rapid forward/backward
setting. 9.4x35.4x36mm.

(RRP £34.95) ONLY £29.95

CASIO’S NEW JOGGING WATCH

J-100 PACE RUNNER
Sets the pace for 1982

{our running, or any other event.

(RRP £22.95) ONLY

Resin case _S/Steel case All S/Steel All S/Stee
and strap resin strap
£19.95 £21.95 £24.95 £22.95

Time and auto calendar. Alarm, hourly chimes, countdown alarm timer with
regardless of display mode.

THESE SPACE
INVADERS WILL
ALARM YOU

Casio’s most amazing
watches ever.

CA-90 (left)
RRP £2295

£19.95

Black resin case/strap.

CA-901 (right)
RRP £34.95

£29.95

Chrome plated case,
S/$ bracelet.

Time and auto
calendar, caiculator,
alarm, hourly chimes,
stopwatch, dual time,
DIGITAL SPACE
INVADER GAME.

LATEST PRODUCTS

AA-85 Restyled AA-81. Analog/digital alarm cronogr,
LC-950 A new metric conversion calculator with a
BG-15 Calculator with built-in boxing game.
FX-82 More powerful version of the FX-81

aph.
cﬂ)ublé display.

Displays hours, minutes and seconds (12 or 24
hours system), day and date. Auto calendar;

calculator; professional 1/100 second stopwatch
measuring net, laps and Ist and 2nd place times;
Pacer mode. Can be used as a metronome to pace

nput data: Length of stride. Pacer signals, from
394 pips per minute to 63 pips per minute.

Output data: Elapsed time, up to 24 hours.
Distance covered, number of strides, and speed.

CASIO W-100 CASIO W-150C CASIO W-150B CASIO W-51

memory function, professional 1/100 second stopwatch. Time is always on display,

-
3

£19.95

1

repeat

£29.95
£16.95
£16.95
£12.95

boards and watches available on request. 14p stamp appreciated.

SHORT FORM CATALOGUE of latest calculators, key-

DELIVERY NORMALLY BY RETURN OF POST, )
Orders received by December 18th should be delivered in time for Christmas.

PRICE includes VAT and P&P. Send your company order, cheque, PO or phone your Access or Barclaycard.

TEMPUS

12

L 43
xM

LEADING CASIO SPECIALISTS

Dept. PE,

164/167 East Road, Cambridge CBI! 1DB
Telephone: 0223 312866

RN |

&
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2114 Rams
2716 Eproms

TRY TO BEAT
OUR PRICES!

Printers from £249 + VAT
Qur range includes:

EPSON MX80, 82, 100

OKI Microline 80, 82a
Many with FREE paper and delivery.

Come along to our NEW SHOP, we now stock:
£1.00 4116 Rams

£2.70 2732 Eprom
40 Pin Jumper £5.20 8T28 Butters

£1.00
£5.10
£1.20

and many other micro parts:

SPECIAL SOUND OFFER
ONLY £9.99 while stocks last.
1 x AY-3-8910, 1 x PCB, 1 x Instructions.

GRAPHICS BOARDS
Now just £45.00 kit or £49.00 built.
All prices exclude P&P

COMPUTER USER AIDS
14 Carlton Road, Romford, Essex.
Tel: 0708 64954.

INTERESTED IN

ELEGTRONIGS ?

TRY A ZEDPACK!
COMPONENTS AT A PRICE
EVERYONE CAN AFFORD
Z1 300 mixed } and § watt resistors £1-95
Z2 150 mixed 1 and 2 watt resistors £1-50

Z3 300 mixed capacitors, most types

3-95
Z4 100 mixed etectroiytics £2-20
25 100 mixed polystyrene caps £2-20

Z6 300 mlled printed circuit
components £1-95
Z71 300 mlxed printed circult veslnor:
£1-45

Z9 100 mixed miniature ceramic and
plate caps £1-21
Z10 25 assorted pots, £1- so
Z11 25 assorted presets, skeleton etc. £1

Z12 20 assorted vde's and ﬂuvmlno?

1-20

Z13 1Ib mixed hardware. Nuts, bolis
self-tappers, sleeving, etc. £1-20
Z14 100 mixed, new and marked, fulf spec.
transistors, Pack includes:— BC148,
BF154, BF274, BC212L, BC238, BC184L,
PB8C108 and, or lots of similar types
£4-95

Z15 100 mixed diodes Including:—zener,

power, bridge, signal, germanium,
slilcon etc. All full spec. £4-95
Z16 20 1N4143 £1

Z17 20 1N4003/10D2 £1
Z18 20 assorted zeners, 1 watt and 40(=mw
£1-50

Z19 12 -125” TiL 209 RED. LED'S £1
220 10 Assorted switches, Including push
button, slide, multipole, minlature etc.
Fantastic value, £1-20.
UHF MODULATORS
Video In UHF out. Calibrated to channel 36
(625 line UHF) housed in metal box 2}~ x
x §” with 9 coax|al lead, TV plug and
connecllon data. £2-50 ea. 3 tor £6.
2004 A Miniature |evel/batt. meters, as
fitted to many cassette recorders. 90p
Deluxe FIBREGLASS printed circuit
etching kits.

Inciudes 150 sq ins. of copperciad F/G board.
1lb ferric chloride, {made for U.S. army to
MIL, SPEC.}, 1 dalo etch resist pen, abrasive
cleaner, tweezers, etch resist dish and in-
structions. OUR PRICE £5-95
11b of FaCl. £2.285,

Please Quote ZED Code.

100 Mlnlatuve reed switches. £2-30

100 eed Switches. £4-20
SMALL MAGNETS °

With hole in 6 for £1

P/B SWITCH BANKS
These cost a fortunel Were made for
warlous music centres. Includes indepen-
dent and interdependent latching types
multi pole c/fo etc. Can be modified.
n’'t be repeated. 3 Banks for £9,
KNOBS for Switch Banks 10 for £91.
Chrome or spun alumintum finish.
MINIATURE MAINS TRANSFORMERS
Top quallly Split bobbin construction
wilt give 4-5V-0-4-5V at ZSOMA ﬂ" x 1}”
x 137, all sorts of uses. ONL
3 'ov £2-50.
PP3 Battery Connectors 10 for 50p,
Miniature Press to Make Swltches ‘Red
knob. 3 for 50p.
Suhmmlature '$.P.C.0. Slide Switches.
6 for 50p.
zﬂ'muatuve D.P.C.O. Slide Switches.
Standard 2P, 3 Position Slide Switch.
4 for 50p.

TBAB10P 7 Watt Amp. I.C. with ,&culls

and data. only £1
MFC8010 1 Watt ILC. with data and
circuits. GDp, 2 for £1
555 Timer: ea., 4 for £1

6A 100V Bndge Rsc!lﬁev Small. 80p ea.,
3 for £2
2N3055H. RCA. 60p, 3 for £1.50
9 Section, Chrome on Brass Telescapic
Aerial.” Plugs Into any 3-S5mm socket.
Approx 25" extended £1 each. 3 for £2-50.
Hi Power Infra Red Transmitter Smm
LED. TIL 38 60p ea. 3 for £1-50.
Crystal Ciear 3mm LEDS very pretty
Red, Green, Yellow. 10 of one colour £1.
10 of each £2-50.

ALTERNATOR RECTIFIERS
Make lovely 60 amp bridges, ldeat for
High Power Battery Chargers,
Type 4AFl. Set of 4 (2 neg. case +
2 pos. case) £2.

Special Purchase enables us to
ofter Muliard C280 Polyester Capa-
citors (Liquorice Allsorts) at the
unbeatable price of £2 tor 100 mixed.
£15 tor 1000, These consist of factory
clearance lots i.e. splilages, floor
sweepings, cosmetic_rejects etc. Also,
Muflard Miniature Electroiytics. 200
mixed £2.

To: “GEMINI ELECTRONIC COMPONENTS' DEPT PE

“THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8.
Where shown. Send Cheque® or Postal Order, Plus 60p P&P, and 15% VAT,

*Schools etc. SEND OFFICIAL ORDER

ZED PACKS now avallable for Callers at 50 Depttord Broadway, London, S.E.8.

Please aliow 7 days for delivery.

Send large S.A.E. for fuller list.
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MIXERS.FADERS,
VU METER DRIVERS

AND MORE-
ALLNEW FROMILP!

Just some of the 28 new amazingly compact modules from ILP Electronics, Britain's
leader in electronics modules — you'll find more new products in the amps and pre-amps
advertisements.

All ILP modules are compatible with each other— you can combine them to create
almost any audio system. Together they form the most exciting and versatile modular assembly
system tor constructors of all ages and experience.

Every item from ILP carries a 5 year no quibble guarantee and includes tull
connection data. S0 send your order on the Freepost coupon below today!

MIXERS

Mooel

Curreni | Price | Price

No Module What 1t does required | inc VAT [ex VAT
HY 7 { Monomxer | Mixes eight signals into one 10mA | £592 | £515
HY 8 | Stereomwer | Two channels. each muixing five signals ntoone | 10mA | £7.19 | €6 25
HY 11 | Monomexer | Mmxes tive signals inlo one - with base/treble 10mA | £811 | £7 50

controls |
MY 68 | Stereo mixer | Two channels. each mixing len signals intoone | 20mA | £9.14 feres
HY 74 | Sterec mixer | Two channels. each miang frve signais nto one | 20mA | £13.17 |W

- with treble ang bass controis.
AND OTHER EXCITING NEW MODULES

1

Mode! Current | Price | Prce
No Module ] AL IEEE required | inc VAT |ex VAT

HY 13 |Mono VU meter} Programmable gan/LED overioad driver 10mA | €684 | £595

HY 67" | Stereo head- | Will drive stereo headphones In the 4 ohm- 80mA | £14 20 | €12 35
phone griver I 2K ohm range.

HY 72 | Voce operated | Provides depth/delay etfects. 20mA | 1507 | €13 10
stereo fader

HY73| Gular | Handies two guitars (bass and lead) and mic 20mA | €14 08| £12 25

pre-amp with separate volume/bass/irebie and mix
HY 76 | Stereo switch | Prowides two channels. each switching one of 20mA | To be announced
matrix four signals Into one

HY77 | StereoVU | Programmable gain/LED overload driver. 20mA | £1064 | £9.25

meter drver

For easy mounting we recommend.

B 6 mounting board for modules HY6 -HY13  £0 90 mc. VAT (0 78 ex. VAT.)

B 66 mounting board for modules HYBG-HY77  £1.12inc VAT {0.99 ex. VAT)

*All modules are encapsulated and ncluge chp-on edge connectors. All operate from =15V
minimum 1o +30V maximum. needing dropper resistors for higher voltages HY67 can be used only with the
PSU 30 power supply umt. Moduies HY6 to HY13 measure 45x 20 3 40mm. HY66 to HY77 measure

90 20 X 40mm.
FP 480 BRIDGING UNIT FOR DOUBLING POWER

Designed spectally by ILP for use with any two power amplifiers of the same type to
double the power output obtaned and will function with any ILP power supply. in lotally sealed
case, size 45 x 50 x 20mm with edge connector. It thus becomes possbie toobtain 480 watts
rms (single channel)into 82, Contributory distortion less than 0.005% . Price: £5.51inc. VAT.
(Ex. VAT £4.79.)

How to order Freepost:

Use this coupon. or a separate sheet of paper, to order these products. or any
products from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheguesand postal orders must be crossed and payableto ILP Electronics Ltd: cash
must be registered. C.0.0. — add €1 1o lotal order value. Access and Barclaycard welcome.
All UK orders sent post free within 7 days of receipt of order.

ILP Electronics Ltd.. Freeposi 2, Graham Bell House, Roper Ciose, Canterbury CT2 JEP, Kent.
—EE T P e S e ) ] G
Please send me the following

ILP modules

PE 5/1

Total purchase price

§ lencloseCheque [ | PostalDrders [ | int. Money Orcer ||
Please debit my Access/ Barclaycard No.
I Name

Address

Signature

Post 1o ILP Electronics Lto. Freeposi 2 Graham Beil House. Roper Close
Canterpury CT2 7EP Kent. Eny
Telephone (0227) 54778 Technical (0227) 64723 Telex 965780

glanc
\E 2 ELECTRONICS LTD _/

STAYAHEAD.STAY WITH US
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LCD DIGITAL MULTIMETRES
SPECIAL PURCHASE - LIMITED PERIOD ONLY

6220 Reliable 22 range hand held 3'% digit LCD with volt/ohms auto range. unit
and range signs. 10 amp AC/DC. battery warning. lower power chms range:
Model 6110 Also has range hold. continuity buzzer and improved accuracy. All
models high guality rotary operation. Resolution 0.1 milli volt: 10-Micro amp:
0.1 ohm

6220 1000v DC: 0.2/10A AC/DC: 600v AC: 2meq ohm. Was£55.95 NOW £42.95

6110 As above plus 20mA AC/DC and improved accuracy. Was £85.95

Kow £59.95
LHIS SPECIAL OFFER IS QUALITY WITH VALUE
005606{‘ §l70rcarge push button 2A AC/DC £39.95
»Y 188m 16 range with Hfe checker 10 amp DC pushbutton £4350
=3 189m 30 range with Hfe checker 10 amp AC/DC rotary £69.95

GI.OBAI. SPECIALISTS EQUIPMENT

Generators (UK c/p £1.00)

2001 1 HZ-100 KHZ sweepable function generator. TTL/Sine/
Square/Triangle. All facilities: Mains £89.00
4001 Ultra Variable Puise Generator: 0.5H2.5 MHZ Ever
facility: Mains. 109.00
Frequency Counters (UK ¢/p 80p)

MAX100 100 MHZ Counter. Battery operated. 8 Digit 30%

typical. Bench portable LED 9.00
MAX50 6 Digit 50 MHZ Hand held LED £56.00
MAX550 2 range 6 Digit 550 MHZ hand heid LED £97.75

PS500 500 MHZ prescaler for MAX50/100 £34.50
Circuit Powered Loglc Probes Puiser and Monitors {UK ¢/p 65p)
‘L:SIS%BLITTLICMOS 10 MHZ. 100K ohm: Pulse: Memory

LP2 DTL/TTL/CMOS: 1.5 MHZ. 300K chm: Pulse £19.95
LP3 DTL/TTL/CMOS: 50 MH2. 500K ohm: Pulse: Memory

LM1 All 8, 10, 12. 14 & 16 Pin IC'S. Indicates Pins onloﬂi

HAMEG OSCILLOSCOPES

Range of top quality scopes for Amateur and
Professional (UK ¢/p 307 £3.00, other £4.00)

307 Single trace 10MHZ: SmV: 0.5 micro sec. Plusfl;ull
58.

component tester. 6 x 7cm display.
(Optional carry case £18.40)

203 Dual 20 MHZ: Trig to 30 MHZ: SmV: 0.5 micro secs:
£2

8 x 10cm display (replace model 312)

412-5 Dual 20 MHZ delayed sweep: trig to 40 MHZ: Smy:
£402.50

0.1 micro sec. 8 x 10cm display.

705 Dual 70 MHZ Delayed sweep: Single Dela

fine: Trig to 100 MHZ: 5mV: 0.1 micro sec. 8 x 10cm J ispay
67.00

Options 203/412/512 Viewing hood £6.90

Component tester 203, 412, 512 £46.00

Carry case (state model) £21.85

Probes (All models) X1 £8.50: X10 £9.45
X1-X10 £10.50: x100£156.9

tin
70

KEITHLEY PROFESSIONAL D
MULTIMETER

IGITAI.

PROFESSIONAL

TRANSISTOR CHECKERS
UK C/P £150. Al featyre

auto test + matching LTC
Model 130, 25 range. Easy to hold and use LCD 906A plus DC parameters
DMM. Size'7 x3.1x 1.5 £111 VT plus FET
Ranges multimeter  £14720. LTC

DC Volts 200mV-1000V 0.5% 100 micro volt

907 plus multi band signal

AC Valts 200mV-750V 1% 100 micro volt injectors ~ £17360. Iso
DC current 2mA-10AMP 1-2% 1 micro amp 905 semi conductor
AC current 2mA-10AMP 2% 1 micro amp curve 9 9{36; (use  with
Resistance 200 ohm-20 Meg 0.5% 0.1ohm £102.35 scope) £94.

OTL/TTL/CMDS/HTL. Logic Monitor 33.00
i%") DP1 Digital Pulse. Single shot or 100pps £58.50
VARIABLE REGULATED
SABTRONICS EQUIPMENT POWER SUPPLIES
ew reliable range of S an Mains operated requiated
frequency computers with those NEW LOW single m%lre (UK c?p £1.50
extra facilities and competitive PRICES! 2410/12-0/24V 1amp  £35.00

prices. All battery operated
{supplied). Except 5020A mains.
Optional mains eliminators available.

154 5-15 volt 3amp £44.00
4230/12-0/24v3amp £54.00

SAFGAN PORTABLE OSCILLOSCOPES

Range of low cost Dual Trace Scapes mains operated. Made in UK to
exacting standards. Available as 10 MH2: 15 MHZ or 20 MHZ. Al feature
5mV sensitivity; 0.5 micro sec: 6.4 x 8cm display. (UK c¢/p £2.50)

8 DIGIT COUNTERS 0.1 HZ to 10 HZ Res.
10mV sensitivity to 100 MHZ

(UK c/p £1.00)
81104 20 HZ-100 MHZ in 2 ranges

77.
8610A 20 H2-600 MHZ in 3 ranges
9 DIGIT COUNTERS 30mV sensitivty o

1GH2. Resolution 0.1H2-10HZ
86108 10 HZ-600 MHZ in 3 ranges.

AMATEUR/CB

KOM6 1.5 to 250 MHZ Dip meter

6ranges £38.50

SWR9 3-150 MHZ SWR +F/S
£9.50

£11
8000B 10 HZ-1GHZ in 3 ranges 7

SWR50 Twin meter SWR + Power
1KW max. £13.95
310 Single meter SWR + Power

10W £8.95

FUNCTION GENERATOR (UK ¢/p £1.00 |
with mains adaptor G
50204 1 HZ-200 KHZ Sine/Square/
Trlangle/TTC Freq. sweep. Low
distortion
DIGITAL MULTIMETERS Two LCD
hand held - one with temperature
range. Also LCD and LED Bench
models. 0.1% Basic accuracy.
2035A 3% digit LCD hand. 2A AC/DC
20Meg ohm ETC £7
2037A As 2035A with -50°C to
+150°C Temp. range 0.1°
resolution £77.00
20104 3'% Digit LED. Auto decimal &
minus. 10A AC/DC: 20Meg ohm etc.
£81.50

110 SWR/Power/FS-10/100W
£11.95

171 As 110" Twin meter £14.50
175 SWR/FS/AE Match

(40 MHZ) £13.80
176 As 175" + 0/5/50 Watt

pow
178 As 175+ 0/10/100W + MOD
Scale .5
HM20 SWR meter Plus 20K/ Volt
19 range Multimeter ~ £28.95
{Note: SWR-Power ETC to
1447150 MHZ)

Just a selection of a huge range

Options Touch & hold

Probe tar DMM’s
£14.95

2015A LCD version of above. £95.00 | Battery eliminators

0T410 Dual 10 MHZ £194.35
01415 Dual 14 MHZ £201.25
BT420 Dual 20 MHZ £216.20
Dptional prabes available {(see Hameg above)
\
TV COLOUR BAR
LASCAR BENCH MULTIMETER | PATTEAN GENERATORS
e P 2 . PAL UHF and VHF Models.
3% Digit LCD Made in UK: 25 ranges with basic 0.1% | Al 220/240v AC
accuracy: 2A AC/DC with 0.1, Microamp resolution: L6C393 VHF 6 pattern £143.75
1KV AC/DC 20Meg chm ETC. LCG382u UHF 15 pattern ~ £228.85
LM100 £88.00 (UK c/p £1.00) LCG392v VHF 15pattern  £231.15
Also model LM2001 hand heid model 2Meg ohm. LCG399 VHF/UHF 13 pattern £672.70
2A AC/DC ETC. £57.70 (UK c/p 65p) MC101 UHF pocket colour  £162.50

LEADER AUDIO RF FM
TV GENERATORS

L1 =926 14g

AUDIO

LAG26 4 range 20 H2-20 KHZ. Sine/

Square: 5V o/p: Distortion 0.5-1%
High quality mains os)eraled’ £73.60
equipment (UK c/p £1.50) LAG120A § range 10 HZ-1 MHZ. Sine/
LSG16 RF Generator (matches LAG26) Square: 3V o/ p: 0.05-0.8% Max
Sranges 100 KHZ-100 MHZ (300 MH2 Distortion Switched attenuator.
harmonics). int/Ext MOD: 100mV £146
0/p: £ 1.5% accuracy £63.25

LAGI25 Low distortion (0.02%)

in stack - send for latest lists version of LAG120A Plys ‘Burst’ type
(¢/p 2035/37A 65p: Al others £1,00)] (state model}  £5.69 | "> °< e f- ol %sogi3b ENZA asllt?ﬁit?:sneraw el signals for Speter test, 27 :{50
POWER SUPPLIES 138 voit. Output regulated =
mains operated (c/p£1.00) | DISCOUNTS Smalland large quantity Oiscounts avallable for most products for UK and Export Your Enquiries Invited. 7oA
- ) ) ) ic
IEJ 5 g:g g ::g g?f’;g ALSO STOCKED Range of chassis speakers and kits, microphones and public address equipment accessories etc. 'NSL UZS‘

AUDIO EI.ECTRONIC

DON, W2 1BN, ENGLAND. TELEPHONE 01-72 3564
ALSO AT HENRYS RAbIO 404/406 EDGWARE ROAD, LONDON W2

301 EDGWARE ROAD, L

OPEN SIX DAYS A WEEK @ CALL IN AND SEE FOR YOURSELF
Order by Post with CHEQUES/ACCESS/VISA or Telephone your order
Allow up to 14 days delivery

Cubegate
Limited

Send large SAE
{ 20p ukK)
Schools Companles
etc. free on request, i
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(N ow 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
talking timepiece that is interesting to build — fun to have!

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

Special Xmas Offer
only £24.50!

{includes VAT and Post & Pkg)

© Accurate to a minute a year

@ Adjustable voice pitch

SPEECHTIME

® Grained stainless-steel case

® Pocket size — approx. 5in. x
2%in. x 1in.

Simm Spn Siane ama 18

® Useful in the home or office

. -
® As heard on BBC radio ——

Silicon Speech Systems ¥

{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) 64455. )

Goods normally despatched 7 days

ILP POWER

SUPPLIES-

§ MOST WITH ILP
TOROIDAL

TRANSFORMERS

Space-saving,
efficient ILP power supphes
are designed to give you
fiexibility in planning audio
assemblies. Nine of the
eleven models have toroidal
transtormers manufactured on
new cost-efficient high technology
machines in our own factory. So we keep the
quality up, and the price down.

ILP power supplies are compatible
with all other ILP modules — combine them to
produce almost any audio system. All carry the ILP 5
year no quibble guarantee and include full connection data.

So send your order on the Freepost coupon below today!

THIS Christmas

treat yourself to a

HOME RADIO
CATALOGUE

'@ About 2,000 items clearly listed.
® Profusely illustrated throughout.

@ Large A-4 size pages.

® Bargain list, order form and 2
coupons each worth 25p if used as
directed, all supplied free.

Price £1, plus 50p for post, packing
and insurance.

Send cheque or P.O. for £1.50
HOME RADIO Components LTD

POWER SUPPLY UNITS
Model No.: For use with 4 VAII er“\clif
PSU 30 I‘ l:‘\12‘\4otafrmmahons of HY6/66 series to @ maximum of 100 mA or one £5 18 £4 50
| The totlowing will atso drive 1he HY6/66 series except HY67 which {
| requrres the PSU 30 |
PSU36 | 10r2HY 30 £9.32.| £8.10
PSU50 { 1or 2HY €0. ts:lz.sglmo.ga
PSUG0 | 1xHY 120/HY 120P/HD 120/HD 120P. | £15.00 | £13.04
PSU 65 | 1xMOS 120/1x MOS 120P | £15.32| €13 32
PSU70 | 10f 2 HY 120/HY 120P/HD 120/HD 120P. | £18.31 | £1592
PSU 75 | tor 2 MOS 120/MOS 120P | eB63! e
PSU90 | 1xHY 200/HY 200P/HD 200/HD 200P. | c18.63 e
PSU95 | 1xMOS 200/MOS 200P. | £18.7 | 016.32
PSU 180 | 2 X HY 200/HY 200P/HD 200/HD 200P o | £24.54| £21.34
1 HY 40071 X HY 400P/HD 400/HD 400P. ] l
PSU 185 j :: ’a MOS 2(;0/M0$ 200P/1 % MOS 400 | e2a. sﬂ £21.46

All models incorporate ILP toroidal transtormers except PSU 30 and PSU 36
which include our own laminated transformers.
How to order Freepost:

Use this coupon. or a separate sheet of paper. to order these modules, or any
preducts from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable toILP Electronics Lid: cash
must be registered. C.0.D. — add £1to total order value. Access and Barclaycard weicome.
All UK orders sent post free within 7 days of receipt of order.

ILP Elactronics Ld. Freepost 2 Graham Bell House, Roper Close, Canterbury CT2 7EP, Kent
EDEEE NN ATIAMN I G I S S

PIEZO HORN TWEETERS

""‘ GOODMAN Up to 100 waits sach. No &

Dept. PE, P.O. Box 92, 215 London Road.
Mitcham, Surrey. 01-543 5659 Please send:me the following PE 6/1
ILP modules
— . | Total purchase price
RICHARD ALLAN

lencloseCheque [ | PostalOrders || Int. MoneyOrder ]

Please debitmy Access/Barciaycard No.

Signature
Post to HLP Electronics Lid. Freepost 2. Graham Bell House. Roper Close.

ol Over requred Flared Home.
Mid range F in
g o, R
ey G gy A
12 in 8OW £3.95
18 ohs. Boom Arm £8.50
15 in 160W Echa Chamber 59 9%
8 ohms Analogus Echo Chamber
18in 150w €69.9%
18 ohms.
CB Antenna & Accessories CROSGSOVERS ,
i h
in stock now!! Ve ohm way |
100W 8 ohm 3 way
. A 4
Stockists of leading makes of Disco Units B0 8 ohm way
& Lighting Equipment. 60w 8 ohm 2 way
CITRONIC, FAL, TK, ICE, Alf prices include VAT &t 15%. Mail Orders welcome

OPTIKINETICS, PLUTO.

Give your cabinets the professional
finish. ‘ ,USIC RAFT
Send 2 x 14p stamps for illustrated - 303 EDGWARE ROAD,
catalogue. LONDON W.2. ENGLAND

Please allow 14 days for delivery.

TELEPHONE: 01-402 9729 / 01-402 2898

Practical Electronics January 1982

Name |
Address

Canteroury CT2 7EP Kent, England
Telephone {0227) 54778 Technical {0227) 64723 Telex 965780

\Qﬂhﬂ |

ELECTRONICS LTD /

STAY AHEAD.STAY WITH UsS
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I-PAK BARGAINS

‘““/RRESISTABLE
RESISTOR BARGAINS'’

Pak Mo  Qty*  Description
SX10 400 Mixed “All Type” Resistors *
Sx11 400  Pre-formed %-% watt Carbon
Resistars £l
SX12 200 Y% watt Carbon Resistors
SK13 200 % watt Carbon Resistors
SKi4 150 % watt Resistors 22 ohm-
2m2 Mued
SX15 100 1 and 2 watt Resistors 22
ohm-2m2 Mued
Paks SX12-15 contain a range of Carbon Film Resistors
of assorted value’ from 22 ohms t0 2.2 meg, Save
pounds on these resistor paks and have a full range to
cover your projects.
*Quantities approximate, count by weight

TRIACS — PLASTIC

4 AMP — 400v — T0202 — TAG 136G.
10FF 10 OFF 50 OFF

40p 0375 £17.50
8 AMP 400y — T0220 —
0p £5.75

100 OFF
£30.00

£50.00

TAG 425
£21.50

Everyday Electromcs“ o

Teach-in 81
Kit § £15.65 (Mits 1 § 2 combined [
Kit2E 894 price £23.00 'E‘wc,w%

$X40 250 Silrcon Oiodes—Switching ke
IN4148 DO-35. All good—uncoded. Worth
doubleour pice. 45y 75mA £1.25

SX41 250 S:licon Diodes—General Purpose. like
0A200/202. BAX}3/16. Uncoded.
30-100v200mA. DO-7 £1.25

SX4 10 5ASCR's TO64. 3 1 50v. 3x 100v. 22
200y, 2 x 400+ Super vaiue less than %
prce. 3}

SX45 10 5A SCR'sT066. 2 x 50v, 2x 100v. 4x
200v. 2 x 400v. All coded. Brand new, a
gveawayat

BA"G‘"‘S £

5 Red LED'S [1}
s 20 smab A3 1O e \ED's 2

SY4.

SKeb

ment
with pointer %

a7
£ Knobs"""'c_ fisize 292

Standard sCr€
9 z%";ssnr\ed Shdet %nobs
g n C\/C'"Om Filam! M Lamps. Low
eons 8 et
+ ﬁl;c ' i ;:"Tm?«nm; £1
and colov

5 watt (RMS) Audio Amp

High Quahity audio amplifier Module. 1deal for use in
record players. tape recorders, steieo amps and
casselte players, etc. Full data and back-up diagrams
with each module.

Specihication
@ Power Qutput § watts RMS @ Load impedance 8-16
ohms @ Frequency response 50Hz to 25 KH:—3db @
Sensitivity 70 my for lull cutput @ Input Impedance
50k ohms @ Size 85 x 64 x J0mm @ Fotal Harmonic
distortion less than:5%
BI-PAK'S give away price

£2.25

You couid not Build one
for tha price.

‘“CAPABLE
CAPACITORPAKS"”

Pak No. Description
SX16 250  Capacitors Muxed Types
ski7 Cetamic Capacitors Miniature
Mixed £l
SXis Mixed Ceramics lpf- Sbip! £l
S19. Mixed Ceramics 680f-.0,.5mf €1
SX20 Assorted Polyester/Polystyrene
Capacitors
sx2l Mixed C280 type capacitors
metal foil
$X22 Electrolytics. alt sorts
$X23 Quahity Electrolytics
50-1000mf
SX24 2 Tantalum Beads. mned

AUDIOPLUGS, SOCKETS
ANDACCESSORIES

2 5 preces of Audio Plugs, Sockets and Connectors

to include DIN 180°-240°, Inhine 3-6 Pin,
Speakers. Phono. Jach, Stereo and Mong, etc. elc. Valued
at well over £3 normal. Order No. SX25. Our Price £1.50
per pak Guaranteed to save you money.

$X26 3 Prs of 6 pin 240° DIN Plugs and Chassis

Sockets.
SX27 1 x Right Angle Stereo Jack Plug 6.3mm pius
matching metal chassis mounting socket.
SX28 4 Phono plugs and 2 dual phono connectors
SX29 12 2.5mm Plug to 3.5mm Socket adaptor.
SX30 1 a 3.5mm Plug to 2.5mm Sacket adaptor.

AR R et G T $X31 1 x 3.5mm Plug to Phono Socket adaptor.

SEMICONDUCTORS FROM AROUND THE WORLD

A Cotlection of Transistors. Diodes. Rectifiers. Bridges. SCR's.
Tnacs. IC’s both Logic and Linear plus Opto’s all of

which are current everyday ysable devices

Guaranteed Value over E0 at Normal Retail Price

youvs Data etc. in
\ 4-oo
only Order No. SX56

‘, |

BI-PAK’'S OPTO BARGAIN OF THE YEAR!

Yalued at over £10—Notmal Retail—we olfer you a pack of 25 Opto
dewices to include LED's Large and Smalt 1n Red, Green. Yellow and
Ciear. 7 Segment Displays both Common Cathode and Common Anode
PLUS bubbie type displays—like OL-33. Photo Transistors—similar to
OCP71 Photo Detectors—Itke MEL11-12. This whole pack of 25

12 5 dens wilcst o a "00 25

AND we guarantee your money dack il you are not
completely satisfied. FULL data etc included.

Order No. 8X57.

M
WO:IE BARGA INgy
wo metres PYC ¢overeq Hook.
; oll!e singie ang Stranded. Mueg
S8 s Assaned
i
Iy lss’: e ’1. Gates 7400
I sorted fiip ﬂops and MS) »

Sxso ;0 Assorted Sige,
sl otentiometers

25 Assorteq po,m 08C108° F
[ X711 S
sX62 ﬁola/y Dual. et 1ometers, S speconvoltsor . Fibte

l
d. A
0 ‘ss"’”"’ P'*Se!s Hor /Vert e and double sde [}

3179 10 Reec Sw

itches —
3 Micro S-rtcha w'v‘rﬁe?:!

£l

ut of
[3}

A mined bu'““'
su 2 and D3P s.n

|anlasllcbarzam R0 0C7) Germanium PNP 0

fivi %"'::'s":: “Uk,und New 10 fof

BI-PAK’'s COMPLETELY NEW CATALOGUE
Completely re-designed. Fuljof the type of components you require. pius some
very interesting ones you will 500n be using and of Course, the largest range of
semiconductors for the Amateur and Professional you could hope to fing.
There are no wasted pages ol useless information so often included in
“Catalogues published nowadays. Just solid facts 1.e. price, description and
indindual features of what we have available. But remember. Bi-Pak's policy
has always been to seli quality components at competitive prices and THAT
WE STILL 00.
81-PAK'S COMPLETELY NEW CATALOGUE is now avarlable to you. You will be

amated how much you can save when you shop for Electronic Components with

a Br-Pak Catalogue. Have one by you all the time—it pays to buy BI-PAK.

To receve your copy send 7 S plus 25p p&p.

Send your orders to Dept PEL, BI PAK PO BOX 6 WARE HERFS
SHOP AT 3 BALDOCK S1 WARE HERTS
ERMS CASH WITH ORDER SAME DAY DESPATCH ACCESS
CLAYCARD ALSD ACCEF1ED TEL {G920) 3182 GIRD 3688 10068
ADD 19% VAT AND 50p PER DRDER POSTAGE AND PACKING

SX32 1 x Standard Jack Plug to Phono Socket
adaptor.

$X33 1 x Toggie Switch SPST Miniature. 125v 104

$X34 1xToggle Switch SPDT Miniature. 125v 10A

SX35 1 x Rocker Switch SPOT Miniatute, 240y 54

$X36 1 x Right Angle Mono Jack Plug.

SX37 20 preces 1.2 & 4mm plugs and sochets
(Banana). Matching coiours and suzes.

$X90 10 Assorted Switches Foggie. Siide, Rocker,
Push button.

SX77 25 mixed cable‘clips and ties round grommets &
plastic feet. Always sought by the project
builder 50p

£1FREE r.:«

Get 'a £1 FREE PACK. Orders over £10 excluding VAT,
Choose £ 1 Pack free (or 2 x S0p) add it to your order and
save even moie money.

Thws offer only applies to this advertisernent

Satisfaction or your money back has
always been Bi-PAK's GUARANTEE and it still is
All these Sale itemns are in stock 1n quantity and
we will despatch the same day as your

order 1§ received

IC SOCKETS
The lowest price ever.
The more you buy the cheaper they come!
Pin. 100t S0off 100 off
8 5 £3.00 £S5
14 80p £3.25 £550
16 809 £3.25 £550

VOLTAGE REGULATORS "
T0220 Positive +  Negative + (please

nos 50p 7305—55p g

12-50p 7912 - 55 voltage
ms sop 191585 [0 E
7824 —50p 7924 — 55 'EOV
Other types: LM340K — 5 voit — 18 volt — 24 volt
103 — 40p. UA723 — 14 pin OIL — 40p

*$X52

6 Blach Heatsink will fit T0-3 and

T0-220. Ready dnilled. Half price

value. £l

SX53 1 Power finned Heatsink, This heatsink

gives the greatest possible heatidissipation
1n the smallest space owing o its unique
staggered fin design. pre dnlled,
10-3 Size 45mm squarex 20mm high 40p
10-66 s1ze. 35mmx 30mma 12mm  35p
1 Heat Efficiency Power Finned Heatsink.
90mm x 80mm x 35mm High. Onlied to

take uptodx
T0-3 dewices
£1.50 each

100 Silicon NPN Transistors—all perfect.
Coded mixed types with data and eqst
sheet. No rejects. Real value. £2.50
100 Sulicon PNP Transistors—all perfect.
Coded mined types with data and eqvt
sheet. No rejects. Fantastic value.  £2.50

The best known Power Transistors in the
World — 2N3055 NPN 115w.
Qur BI-PAK Special Offer Price

50 off

£16.00

80312 COMPLIMENTARY PNP POWER
TRANSISTORS: TO 2N3055,
Equivalent MJ2955 — BO312 — 103

SPECIAL PIICE ﬁO 70 ucl \ /

Use your credit card Ring us on Ware 3182 NOW and
gel your ordes even faster Goods normaily sent 2nd
Ciass May)

Remember you Must add VAT at 19% 1o you! order
Towal Pmstage add 50p per Tolal oide’
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COMING OF AGE! .

This issue marks the start of a new
year for PE—our 18th. Yes, even
though we still think of ourselves as a
“new” magazine, publication of PE
started with the November 1964 issue.
Hopefully many readers also continue
to feel PE is “new”, since this indicates
we are keeping up with their needs and
continuing to break new ground on
projects and technology.

Before we forget it, let us take this
opportunity of thanking you for your
support over the years and wishing you
seasonal greetings and a prosperous
new year. We are planning some
further steps forward for PE during
1982 and we hope you will all take
them with us:

‘81 CHANGES

We came some way in ‘81, ‘though
times have been difficult for many with
the recession really biting. Unfor-
tunately, it now seems that we will
have to weather its ravages for the best
part of next year as well. It is generally
felt that even the “iron lady” will have

to bend towards the end of the year so
that things improve before the next
election!

Another effect of the recession has
been to attract more commercial com-

panies into producing and marketing

electronic projects as a means of keep-
ing stock and financial turnover at a
reasonable level. Thus there are
probably more specialist professional
engineers now working on projects for
the “amateur’ than ever before.

UK sales of PE have increased dur-
ing the last six months and are higher
now than they have been for 18
months, even though cover prices have
had to rise and people’s general wealth
has fallen. Our overseas sale, which is
in excess of 20,000 copies, is also very
buoyant especially in the emerging
nations.

One change, made earlier in the
year, which readers may not have

noticed was the introduction of a new:

front cover logo. This rather subtle in-
crease in lettering size came in the July
issue—check if you don't believe us!
Thankfully, we have been able to con-

tinue to produce many "‘first time'* pro-
jects; CB has come; we gave readers a
Free Instrument Case, an I.C_ Removal
Tool and four suppliers’ catalogues
during the year. All of which were well
received and we believe proved useful.

Our aim has been to make PE the
best possible value for money and this
will continue in ‘82, If we can be even
better at this time next year everyone
will be pleased. After all it's the
"newness’’ of the mag. that keeps staff
and readers interested and the whole
thing on the boil. The quality, range
and ingenuity of our projects is now
better than ever.

(o] ]

As we go to press we are hearing
disturbing stories that European stan-
dard CB rigs and a.m./f.m. rigs are be-
ing sold as legal equipment with a CB
27/81 label on them. Readers should
therefore be very careful when buying
a rig to ensure that it is built to the
British specification. Our rig review will
assist with identification.

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 some 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 £4.30 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
woverseas, for £13-00 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.
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More Micros

in Schools

Mr Kenneth Baker MP, Minister for Information Technology, recently
announced an extension of the Department of Industry’s Micros in
Schools scheme to secondary schools which already have computer

facilities.

Speaking at the launch of Information Technology *82 he said:

“The Micros in Schools scheme has proved a great success. Since the scheme was
opened on June 1, almost 1900 applicants have been approved for 50% funding towards
the cost of a microcomputer. Both maintained and independent schools in England,
Wales. Scotland and Northern Ireland are participating.

“The Department of Industry estimated 2500-3000 secondary schools were without
equipment and so we are well on the way to achieving my first objective of a micro in

every secondary school by the end of 1982.

I am pleased to announce that, as from January 1, 1982, this scheme will be extended
so those secondary schools already with equipment may take advantage of the grant.

With the back up teacher training provided for in the scheme, this initiative is a vital
complement to the Microelectronics Programmes under way by the Education
Departments. | hope teachers from all disciplines will be able to take advantage of these

programmes so that an awareness of new technology is an integral part of all pupils

experience across the curriculum.”

SECONDS
AWAY!

The wonder of liquid crystal never
ceases to amaze, and one of Casio’'s
latest offerings uses the ubiquitous
l.c.d. to take the ‘‘executive toy’’ to
new heights.

Casio’s BG15 is based on the now
familiar clock/calculator format, with
the usual added attraction of a game.
But, instead of Alien Invaders, you
have a boxing match, with excellent
animated graphics and a realistic scor-
ing system. Now you can beat the stuf-
fing out of your opponent without
sustaining a single bruise yourself!

The one criticism that could be
levelled at the BG15 is that the instruc-
tion booklet is rather an epic work
which takes a long time to get
through—particularly the chapter on
the game.

Anyone who has had a trying day

and feels like inflicting a touch of GBH
on their boss will find this machine a
far less troublesome way of letting off
steam. It is available at a discount price
of £16-95 (inc VAT and p&pJ from
Tempus, Dept. PE, Freepost, 164-167
East Road, Cambridge, CB1 1DB.
(0223 312866)

POINTS
ARISING . ..

ULTRASONIC CLEANER (Jan. '80)

PE CONGRESS (April '80)

Wicca Electronic Systems Ltd, who sup-
plied kits for the above projects have recen-
tly ceased trading. While components for
the Congress should be available from
other sources, we do not know of another
supplier of certain ‘parts for the Ultrasonic
cleaner. However, a complete kit for a
similar device is currently available from
Heathkit. Further information is available
from them on 0452 29451. Technical
queries should be addressed to us.

DON’'T!

Rodnay Zaks, computer scientist, author,
and president of the publisher Sybex Inc.,
has been putting pen to paper {or perhaps
finger to word processor) again. The latest
book we have received is called:
Don't! (Or How To Care For Your
Computer).

The front cover is striking, and with
quotations of wisdom from Shakespeare’s
Macbeth through to Confucius leading you
in to each chapter, it makes fulfilling
reading. The book is openly “dedicated to
the allegedly mythical trouble-free com-
puter”. It shows how most hardware
problems are either directly or indirectly
brought on by mishandling.

Make your hobby room comfy for
humans and your home computer will like it
too, says Mr. Zaks of temperature, vibration
and dust considerations.

Among the often quite funny cartoons,
photographs. and diagrams you will find
such “horror” stories as that recounted of
the man who was unwittingly ruining discs
by writing identity information on their
sleeves with a hard ball-point pen, thereby
embedding loose grit into the oxide.

You are also warned against smoking
near disc drives. One picture shows the
relative sizes of common pollutants. With
the flying height of the head at 100y, the
cross section of a human hair shown adja-
cent looks something like a football next to
the gap under the door. The /east offensive,
fingerprint oil. would be more than enough
to swamp the gap! And that effluvium
donated to the atmosphere so freely by our
smoking companions looks as though it
could cause havoc, comprising sticky parti-
cles of 300p diameter.

The book’s title, Don‘t!, applies to its
own diagrams on page 157 if you are Euro-
pean, which illustrate typical NEMA recep-
tacles and their mains wiring. In the USA
there is no such thing as a brown “Live”
wire, it's black, and it's “Hot” (probably
pronounced “hut”). The book is written at a
light-hearted level and makes enjoyable
and informative reading.

You could say it is aimedat interfacing
the /ow event horizon user to leading edge
technology practices. Honestly, you could!

This soft-back is available through
Computer Bookshop, 30 Lincoln Road,
Oiton, Birmingham, which is the UK outiet
for Sybex. it costs £9-65 and consists of
213 pages measuring 150 x 230mm.

Practical Electronics  January 1982



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

Briefly...

To cope with the shortage of training aids
in microwave engineering, the Microwave
Products Division of Marconi Instruments, a
GEC-Marconi Electronics company. have in-
troduced a new low cost audio-visual
course—"*Understanding Microwave Equip-
ment”. It consists of six C90 cassettes held in
a ring binder containing |75 supporting
diagrams and photographs. This course can
be used by anyone who has an interest in
microwave equipment.

The six sessions cover a survey of
microwave systems and devices, transmission
lines and components. solid-state sources.
tubes. low-noise receivers, antennas. radar,
telecommunications and electronic warfare
systems.

The cost of the course is £65. Further
details are available from Harold Read. Mar-
coni Instruments Ltd.. Longacres, St Albans,
Herts AL4 OJN (0727 59292)

The winner of our questionnaire competi-
tion was Mr Ray Causer of Wantage, whose
estimate was 971. Mr Causer will receive a
cheque for £50.

We would like to thank all our readers who
took the trouble 1o fill in the questionnaire.

The new 12-page catalogue from Ace
Mailtronix is now available price 30p. The
catalogue covers a wide range of components
and as always Ace will try and obtain any
type component for constructors. For a quote
by return of post please send a S.A E.

Ace Mailtronix Ltd.. 3A Commercial
Street. Bately. West Yorkshire (0924 441129).

sountdounn. ..

lease check dates before setting out. as we cannot guarantee the ac-
uracy of the information presented below.

IDEA (Domestic appliances) Jan. | 2—14. Birmingham. B6
OEM Assemblies Feb 2—4. Royal Hort. Halls London. T

BEX Bristol Feb. 3-4. K
BEX Bournemouth Feb. 17-18. K

Microsystems Feb. 24—26. West Centre Hotel London. Z I E

Prices correct at time of going to press.

KEYBOARD TUTOR

4

Thousands of budding organists and pianists struggling through the first stages of
learning to play will welcome a new electronic tutor developed by a Preston company.

Called Prelude, it gives an instant visual guide to more than 600 chords as well as all
major and minor scales. It's a small, hand-held device with keys for the musical notes,
chords and inversions, and a liquid crystal'keyboard.display.

The unit is designed to help tutored or self-taught students learn the basic ‘alphabet’
of music; to teach classically-trained musicians modern harmony and to help string or
wind players to convert to keyboards.

Two professional organ; teachers who helped in Prelude’s design say that it is far
easier and quicker to use than a printed tutor. Not only does it show notes making up
the basic chord, but the user can add progressively more complex components, and
show all the inversions—the different ways of playing it.

Prelude is priced at £19.95 including VAT, plus 40p p&p, and is available from
Speedyplain Ltd., Freepost, Longton, Lancs PR4 5YL.

Sensors & Systems Mar. 30—Apr. | Forum Wythenshawe. T
Peripherals Mar. 31-Apr. 2. West Centre Hotel London. Z1
Laboratory Manchester Apr. 7-8. New Century Hall. E

All Electronics Show Apr. 19-21. Barbican London. E

BEX Brighton Apr. 28-29. K

Compec Europe May 4-6. Centre Int. Rogier. Z I

CETEX May 30-June 2. Earl’s Court London. B6

BEX Leeds Jun. 9-10. K

Transducer/Tempcon Jun, 29-Jul. { Wemb. Conf. Cntr. T

B6 Andry Montgomery Ltd. £ 01-486 1951
Evan Steadman. Saffron Walden ¢ 0799 22612

-Seminex Mar, 29—Apr. 2. Imperial College London. H1 HI  Seminex Ltd.. Tunbridge Wells ¢ 0892 39664

CAD Mar. 30-Apr. 1. Metropole Brighton. Z1

Laboratory Edinburgh Mar. 30-31. Ass. Rooms. E

K  Douglas Temple. Bournemouth ¢ 0202 20533
T  Trident, Tavistock £ 0822 4671

Test & Measurement Mar. 30—Apr. | Forum Wythenshawe. T Z1 IPC Exhibitions, Sutton ¢ 01-643 8040
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BRANDLEADING ELECTRONICS

P

$X1000 MAGIDICE

| 8. Electronic lgnition Electronic Dice
;@) ® Inductive Discharge ® Not an auto item but great fun

® Extended coil energy for the family
storage circuit ® Total random selection
® Contact breaker driven ® Triggered by waving of hand
@ Three position changeover switch over dice
® Over 65 components to assembie ® Bleeps and flashes during a 4 second |
@ Patented clip-to-coil fitting tumble sequence t

® Throw displayed for 10 seconds
® Auto display of last throw 1 second in 5
® Muting and Off switch on base

@ Hours of continuous use from PP7 battery
® Over 100 components to assemble

@ Supplied in superb presentation gift box

@ Fits all 12v neg. earth vehicles

$X2000

Electronic Ignition
@ The brandleading system
on the market today
® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
@ Contact breaker driven
@ Three position changeover switch
® Over T30 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

TX2002

Electronic Ignition

® The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit.

® Reactive Discharge. Combined capacitive
and inductive. ® Extended, coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head. ® Distrigutor triggerhead adaptors included.
® Can also be triggered by existing contact breakers.
® Die cast waterproof case with clip-to-coil fitting @ Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles.

@ Over 150 components to assemble

VOYAGER cCar Drive Computer

® A most sophisticated accessory. ® Utilises a single chip gnask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on. ® Facility to
operate LOG and TRIP functions independently or synchronously.
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. @ Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours. ® Full Imperial
and Metric calibrations. ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

Electronic Car Security System
® Arms doors, boot, bonnet and has security loop to protect
fog/spotiamps, radio/tape, CB equipment
® Programmable personal code entry system
® Armed and disarmed from outside vehicle using a special i
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen ® Fits all 12V neg earth vehicles 4
® Over 250 components to assemble h

Al EDA-SPARKRITE products and desians are fully covered by one or more World Patents . =

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791
N B N B B BN B B B B W BB B B B B B B |

l SELF READY Please allow 28 days for delivery §
7 ST | BN | e - el
SX 1000 £12.75 £27.95 e = i
I SX2000 | £19.95 | £43.75 ASE- = . 'S -
TX 2002 £29.95 £62.95 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
l AT. 80 £24.95 £49.75 [ ________KITREF
. VOYAGER £49.95 £84.75 gzi&g\LrJ‘szr;lr(ghon_e el W
MAGIDICE| £12.95 £19.95 PHONEYOURORDERWITHACCESS/BARCLAYCARD

PRICES INC. VAT. POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED
“EER R IT R R R vbpa B R



Punch Drunk

I still feel slightly punch drunk after the
autumn marathon of the political con-
ference season. Hours and hours of waffle
from the platform. Even more hours of pun-
dits interpreting, analysing, what was said
or, more sinister, what was not said. The
acres of newsprint as a follow-up in the
daily and weekly press.

It was all in the line of duty. Alas, my
hopes of discovering just a small spark of
inspiration in relation to industry and its
problems were unrealised. The politicians
had been wasting my time.

When the parties were not running down
their opponents they were squabbling
among themselves. But there was some
consensus. All, in the face of facts, more or
less agreed that British industry has been in
decline for 20 years. If we accept this, as
we must, we had the spectacle of those
who assisted in the decline, indeed,
probably accelerated it, putting themselves
forward as the new messiahs. Yesterday's

. failures claiming they are tomorrow’s
saviours.

Dishonesty was the order of the day. But
of course it is too much to expect public
figures to even hint they had flopped in the
past, or to admit they are powerless in the
face of events over which they have no con-
trol.

Then there was thé new alignment. The
party labels are now confusing. Labour
retains its name not-its old character which
is now re-born under the label ‘Social
Democratic, heavily loaded at the top with
old-style Labourites. The Liberals, once
proudly independent, after enjoying a brief
moment of influence in the Lib-Lab pact
have now found it expedient to enter an un-
easy alliance with the SDP. The Tories are
what they have always been except more
so under Mrs Thatcher, but even there a
shift is apparent.

Meantime, in the midst of political
manoeuvre and intrigue, industry has to get
on as best it can. It was a great pity that
even the Tories, who are more honest than
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the others in presenting the brutal facts of
life, did not ram home more forcefully the
message that there is only one formula for
industrial success—the right product at the
right time at the right price. Only then can
profits be generated to satisfy the social
conscience in welfare and other benefits.
The principle, simple as it is, applies right
across the board from toilet rolis to jet airn
craft. Government macroeconomics can
help or hinder. But it is management and
workers who produce the goods.

| can see no industrial future in the
school of thought which recommends
wholesale nationalisation, withdrawal from
the EEC, import controls, currency controls,
plus hostility to multinational operation
which, in electronics, is the life-blood of all
the larger companies including those which
are British-based.

To institute central government control
in place of free enterprise which stimulates
technological advance and keeps prices
down would certainly not benefit the
elctronics industry. There is a real-life
model on which | base this observation. It
has the uninspiring title of the State Collec-
tive Electronic Communications Combine of
the Soviet Union. Its products are also un-
inspiring. Could this be the fate, say, of GEC
in 10 years time?

Turnround

Not that electronics has been universally
successful. Few companies win all the time.
ICL is running through a bad patch as |
write and it is somewhat humiliating, even
though common sense, that Japanese
technology is being injected to boost sales.
The same, of course, applies to BL with the
Triumph (i.e. Honda) Acclaim. But in
business you need to bend with the wind
and seize every advantage.

Decca was on the skids. Now no longer
so, How was this achieved?

When Racal moved in, paying £106
million at what was then thought to be a
silly price, the new management made no
secret of what they were after. It was
capital goods in growth areas with elec-
tronic warfare in the lead. Racal knows
electronic capital goods and its markets but
didn’t want to know music or domestic TV.
These Decca activities were sold off to
those who could make better use of them.
Similarly, Racal saw no point in maintaining
an imposing Thames-side headquarters in
the middie of London. So Decca House on
the Albert Embankment is being sold at a
figure in the region of £6 million.

The Decca companies have been re-
organised into eight major product or
business areas, defence systems, marine
radar, navigation etc. Each of the new
Racal-Decca companies is expected to
stand on its own feet and generate
products or services, and profit. Marine
radar is still losing money but is expected
to get back in the black in the current
financial year.

True, Decca is somewhat slimmer than
before. But this is a small and necessary
price to pay for ensuring jobs for the great
majority now and in the future. Racal-
Decca accounts for 30 percent of all Racal
Electronics Group business and now, for

the first time, Racal has joined the elite club
of companies who can boast a world-wide
turnover of a billion dollars .

One of Racal-Decca's real growth areas
is in underwater exploration. It is strong in
North Sea oil, and it was Racal-Decca Sur-
vey Ltd who supplied the know-how, the
men and the equipment to locate the wreck
of HMS Edinburgh, sunk in World-War 2 in
the Barents Sea, from which £45 million of
gold bullion was recently salvaged.

Sugar-sweet

If you've got a product or service that
people want to buy there is never a slump.
On the general consumer front Marks and
Spencer have turned in record results. A
consistent high flyer with a value-for-
money reputation.

In the more specialised field of consumer
electronics, always a topic of gloom, we
have Alan Sugar, heading up Amstrad, who
took his company to the public in April
1980. His forecasts looked optimistic, if not
downright rash, in the prospectus. But the
public backed him to their own, and his,
profit.

At the end of his first year of trading as a
publicly quoted company, Sugar achieved
61 percent increase in turnover and 75 per-
cent increase in profit. Not bad in a period
of ‘the greatest recession ever experienced’.
Sugar is forecasting further gains in the
current year and on his track record he
should succeed.

Hooray for Russia!

Russian military aid to the third world
countries is turning out to be good business
for British electronics. Shifting political
allegiance has left many countries with vin-
tage Soviet defence hardware, out of date
but in fair physical shape.

Modernising is not a new game but
when you have fallen from grace with your
benefactor you can hardly go back to him,
and if you haven’t native skills you must
look elsewhere to those who have.

Thus, the prospect of over £600 million
of work on modernising eight Russian-built
destroyers in service with the Chinese navy.
They will be fitted with new missile
systems, new radars and other sensors, and
new operations rooms. Contracts are repor-
ted to be near signing with British
Aerospace as principal contractor for the
missiles and electronics systems.

Elsewhere in the world there are hun-
dreds of Russian tanks recently up-dated
with British radio and gun-ranging equip-
ment and Russian radar systems with new
British signal processing and display
systems.

Talking Exchange

Britain's 1,000 blind telephone operators
will have the benefit of a speaking PABX
exchange. GEC, British Telecom and the
Royal National institure for the Blind have
devised a plug-in black box for the latest
Monarch 120 PABX. This microprocessor-
controlled exchange has a visual display.
Any information displayed is automatically
‘spoken’ to the blind operator via a speech
synthesizer.
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VERYONE must make decisions on a routine basis. The

microelectronic revolution has provided us with hand held
calculators to assist us in handling day-to-day number
problems. Why not apply this same technology to day-to-
day decision making?

This project has been developed after years of research
into the decision making patterns of the man on the street.
Operation has been made as simple and straightforward as
possible. Gone are the days of feeding a computer with in-
formation for hours on end and spending the same amount
of time deciphering what the computer's exact response
was. Modern advances in microelectronic technology have
enabled us to design and build one of the most sophisticated
and powerful decision making aids in the world. It is as easy
to operate as flipping a coin which can only provide an
answer based on chance. This modern marvel of engineering
ingenuity can not only provide instantaneous answers based
on the information presented by the operator and its
relationship with time and space but also eliminates the
fatigue problem caused by flipping coins.

The basic model has been designed to offer the optimum
responses to the widest range of questions that can be
presented. The computer’s basic responses are:

YES RE-THINK MAYBE RE-ENTER NO

ALTERNATIVES

There are many other response patterns that can be
programmed into the computer. Some examples of these
are shown:

Pilot’s Collision Avoidance Computer
RIGHT LEFT

PANIC up DOWN

22

Navigator's Decision Computer

NORTH EAST PANIC SOUTH WEST

Diplomat’s Decision Computer
PERHAPS MAYBE POSSIBLY CONCEIVABLY POTENTIALLY

Pay Rise Computer

NO CHANCE IMPOSSIBLE NO NEVER  TRY NEXT YEAR
Idi Amin’s Decision Computer
MAIM EXECUTE KILL MURDER VANISH

COMPONENTS

Resistors
R1-R20 10M (20 off)
R21 10k
R22-R24 1™ (3 off)
R25 470k
R26 10

Al 10% W

Capacitors
c1-C3 4u7 10V tantalum bead
ca 10n polyester

Integrated Circuits
1C1-IC2
IC3 40228
I1C4 40498

40118 (2 off)

Miscellaneous

B1—3V battery, D1-D5-—Red l.e.d. 0-2in.

All parts can be obtained from Compu-Tech Systems,
Gaymer Way Industrial Estate, North Walsham, Norfolk
NR28 OAN

Indecision
Eliminator
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indicator l.e.d.s will begin to flicker, in-
dicating that your input data is being
processed. The unit is now searching for

parity between time and space vectors

+9v Fig. 1. Printed circuit layout {actual size)
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Fig. 2. Circuit of Indecision Eliminator
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OPERATION

The two touch contacts on the front panel are provided to
accept data via direct contact with the operator. The
operator’s brainwaves are conducted into the unit and enter
a brainwave to digital data converter. This data is instantly
accepted and simultaneously locked to time and space vec-
tors.

Upon acceptance of the information the five data output
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and your question. Process time has been
extended to approximately three seconds
in order to ensure compatibility with the
optic nerve.

After the data has been processed the
scanning of the l.e.d.s will cease and one
of the data output lLe.d.s will remain il-
luminated. If the °‘RE-ENTER’ le.d. il-
luminates parity did not exist between
time and space vectors and your question.
In other words you asked the question at
the wrong time. '

If the ‘RE-THINK" f.e.d. ituminates the
computer has found a fundamental error
in the data presented to it. In other words
you asked it a question that it could not
answer.

The remaining three l.e.d.s are the com-
puter’s response to your question after an
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Fig. 3. Component overlay

YES RE-THINK MAYBE RE-ENTER NO

ENTER DATA

Format of circuit box

analysis of all data presented and the relevance of your
question to the overall operation of the
universe.

Once the computer has given a response the l.e.d. will
remain illuminated for approximately three seconds and then
return to the quiescent but ever alert state.. In the power
down state negligible current is drawn from the batteries
thus eliminating the need for an on-off switch.
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and an I.C. IF, 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 ohms. Stabilised power
supply with ‘C’core mains transformer, All components

supplied are to P.E. strict specification. Front scal

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

e

SPECIAL OFFER

* Matching I.C. 10+10 Stereo Power
amplifier kit (usually £3.95 + £1,15 p&p)
« Muliard LP1183 built preamp. suitable
for ceramic and auxiliary

inputs {usually £1.95 + 70p p&p)

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

§ TUnER
a KITPLUS:
» Matching set of 4 slider controls complete

with knobs for bass, treble and volumes
{usually £1.70 + 80p p&p)

£21.95

ONLY

plus
£3.80 p&p.

£17.95

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

plus
£2.50 p&p

TEREO 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"'x 8% x 3%’ {approx)
« 10+10 Stereo 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 1o 8 ohm speakers.

Frequency response 40Hz - 20KHz.
tnput sensitivity P.U. 150mV. Aux. 200mV,
Mic. 1,5mV.

Tone controls Bass +12db @ 60Hz

HIGH POWER
AMPLIFIER
MODULES

READY BUILT OR IN KIT FORM

KIT BUILT
125 WATT MODEL  £10.50 £14.25
Plus £1.15p&p Plus £1.15p&p.
200 WATT MODEL £14.95 £18.95
Plus £1.15p&p Plus £1.15p&p.
SPECIFICATIONS: 125 W Model 200 W Model
Max. output power (RMS) 125 watts 200 watts
Operating voltage {DC) 50 - B0 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 TH.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 large 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 model

Suitable Twin transformer power
supply for 200W model

£1.00 plus 25p p&p.
£1.25 plus 25 p&p.
£7.50 plus £3.15 p&p.

£13.95 pius £4.00 p&p.

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

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

Only available with 10+10amp. £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 RADIOKIT

2 WAVE
BAND
MW .- LW
« Easy 10 buitd
« 5 push button
tuning » Modern design
« 6 watt output « Ready etched
and punched PCB « Incorporates suppression circuits.

All the electronic components 10 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, a3 Mullard IF Module LP1181 ceramic

SERIES 1|

30+30 WATT STEREO 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 10 8 ohm speakers.

Size 14%"x 10" approx. £3290

BUILT AND TESTED. Plus £3.80 p&p.

PHILIPSBELT DRIVE RECORDPLAYER,;
DECK GCO037 (size: 15%"'x 12%"'approx.)

HiFi record player deck, 2 speed, damped cueing, auto
shut-off, belt drive with
floating sub chassis 1o
minimise acoustic feed.
back. Complete with
GP401 stereo magnetic
cartridge

LIMITED STOCK.

MONO MIXER AMPLIFIERS

-2 _8_8 f;i—‘-’l— ;/'

- L )

50 WATT Ssix 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 level and two for master bass and treble, four extra treble
controls for mic and aux inputs. Size: 13%"'x6%""x 3% app.
Power output 50 watts R.M.S. [continuous) lor use with 4 to
8 ohm speakers. Attractive

black vinyl case with matching £3995

fascia and knobs. Ready to use. Plus £3.70 p&p.

o)

100 WATT

Brushed
Aluminium
fascia and rot-
ary controls.
Size: approx. 14"'x4"'x10%"".
Five vertical slider controls, master volume, tape level, mic

fitter type pre-aligned and £ UNBEATABLE level, deck level, PLUS INTERDECK FADER for perfect

assembled, and a Bird pre- 10.50 OFFER AT graduated change from record deck No. 1 to No. 2, or vice

aligned push button tuning unit. Plus £2.00 p&p. versa. Pre fade level controls (PFL) lets YOU hear the next

Suitable stainless stee! fully retractable aerial {locking) and £2750 disc before fading it in.

speaker {6"'x 4"'app.). COMPLETE VU meter monitors output. £7600

available as a kit complete. £1.95 /pack. Plus £1.15 p&p Plus £3.16 p&p. 100w RMS output (200w peak). Plus £4 60 p&p.
CALLERS ONLY MAIL ORDER ONLY

EENE

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

ALL PRICES INCLUDE VAT AT 15%.

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.

Please allow 28 days for delivery.

Al items subject to availability. Prices correct at 1/11/81 and subject to change without notice. RTVC Limited reserve the right to update their products without notice.
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1802 UPGRADE

About the only thing good you can say
about the RCA 1802 microprocessor is that
itis a CMOS device and therefore uses very
little power. That simple fact has assured it
a place in the micro hall of fame, despite
the fact that only masochists would choose
to use it if they were not forced to by power
supply limitations!

There are other CMOS devices of course,
like the IM6100 which was an early com-
petitor and even more ghastly than the
1802 in some respects, and the much
newer NSC 800 which looks as though it
will be a winner once National have learned
how to make it in quantity and the price has
dropped. For the moment however, if you
want a cheap CMOS microprocessor with
reasonable hardware and software support
it has to be the cranky old 1802, which is
why any improvements RCA can dream up
are very welcome indeed.

RCA are selling 1802s at an ever in-
creasing rate {(over a million in 1980, ac-
cording to their ads.) but they do realise
that those unfortunate enough to be
designing with the chip would happily
change their allegiance if something better
came along, and so they have been trying
hard to make the 1802 more attractive by
the addition of new family members with
improved performance and extra features.

Already available at low cost is the
1802A which is directly compatible with
the basic chip but made with an advanced
CMOS process which has reduced the chip
area and therefore increased both the
speed of operation and the yield per wafer.
At five volts the 1802A runs with a
3-2MHz clock as against 2:5MHz for the
basic 1802, and some “tweaking” of the
chip layout has improved the operation of
functions such as Power On Reset to give a
plug-in performance booster for new or ex=-
isting 1802 circuits.

In the pipeline are two brand new mem-
bers of the 1802 family which go much
further than the 1802A in overcoming the
limitations of their predecessor. First on the
scene will be the 1804 which will run at
6-0MHz and has many enhancements to
both the hardware facilities and instruction
set of its parent. One of the big limitations
of the 1802, the lack of explicit Jump-to-
Subroutine and Return instructions, has
been rectified with the 1804 to give a five
times speed improvement when performing
these functions. New instructions are also
provided to allow the direct manipulation of
16 bit data, and to control a new on-chip
timer function which can greatly simplify
system design. Even more impressive is the
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ability of the 1804 processor to do the
whole job single handed in many applica-
tions since it has a built-in 64 byte RAM
array “and a mask programmable 2Kbyte
ROM to hold programs or data, in addition
to its ability to address 64Kbytes off-chip.
Add to this the fact that the 1804 is largely
pin and instruction set compatible with the
1802 and it becomes a very attractive chip
indeed.

Of course, not everyone needs the luxury
of on-chip masked ROM programs, and so
there is a companion device with all the
other goodies but without the ROM, coded
the 1805.

It looks as though RCA have managed to
snuff out the “l Hate the 1802 movement
before | even managed to get the badges
made!

TALK CONTROL

Electronic speech synthesis is now a lost
cost technique, and before long, all self-
respecting vending machines and domestic
appliances will be bending our ears with
condescending announcements from their
built-in speech chips and loudspeakers.
Speech recognition, on the other hand, is a
more difficult problem for the chip makers
to solve, and it will be some time before the
tday dawns when we can expect to hold an
intelligent conversation with our electric
toaster about how we would like our toast
done today {Thank goodness!).

Do not doubt for a minute, however, that
this day will dawn eventually. Already the
first terrifying steps have been taken on the
slippery slope leading to smart Alec
toasters and supercilious coffee machines
with the introduction of a new device coded
the WTVOOS8 from a bunch of subversives

called the Weitek Corporation of Santa
Clara, California.

The WTVOO08 looks harmless enough in
its demure 28-pin plastic package, but in
fact it is the first of a long line of speech
recognition chips which will make all our
lives a misery if we don’t act immediately to
stamp out their proliferation. Oh, it seems
innocuous all right, it only recognises eight
words and then it only gets it right 90% of
the time for 90% of the population, but this
is only a beginning remember; before long
the vacuum cleaner will be hanging on our
every word, and no doubt reprimanding us
when we swear at it.

If you really welcome this sort of thing,
you may be pleased to know that the
WTV008 has a unique output line for each
word in its active vocabulary and a four line
BCD output which gives a number code
too. A strobe line shows that a valid output
is present, and you can switch between two
alternate eight word ROM based
vocabularies by toggling the USEL input.

You have been warned!

THE BLUE LAMP

The possibility of a wall sized flat TV dis-
play unit based on l.e.d. lamps has now
moved a step nearer with the introduction
of a new semiconductor material which
emits BLUE light when forward biased.
RED and GREEN light emitting diodes
based on gallium phosphide material are
already with us of course, but the new
devices based on silicon carbide complete
the primary colour triad essential for the full
colour spectrum of television reproduction.

The silicon carbide process has been
developed by Sanyo in Japan, and rather
than just offer a new colour for panel lamps
the ingenious designers have recognised
the potential for TV type applications and
have mounted the new chip alongside red
and green emitters in the same package.
The four package pins allow independent
control of brightness for each colour, but
allowance has to be made for the different
band gap voltages and efficiencies of the
different materials. The silicon carbide l.e.d.
produces about 2 millicandelas for a
current of 20 milliamps at 3.5 volts,
whereas the green chip gives 3 millican-
delas for 10 milliamps at 2 volts, and the
red chip gives 3 millicandelas for 5
milliamps at 1-9 volts.

If the prospect of buying and soldering in
25,000 lLe.d. lamps to make a TV display
does not appeal to you, you can amaze your
friends with just one of the little perishers
used as a muiti-coloured panel lamp!
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TV

HIS is a monochrome television. camera you can build
yourself, which is ideal for closed circuit home video or
security applications. This camera requires only a 24V/1A
supply and may be wired using a single coax lead carrying
both signal and power. The output is UHF modulated for
direct “aerial socket” input to a standard television receiver.

POWER SUPPLY

The unit may be powered by a simple 24V PSU without
semiconductor regulation circuits. That is to say, the stan-
dard “transformer-bridge-capacitor” configuration will do,
although the line should be protected with a 1A quick-blow
fuse.

Also, the supply line from wherever it may be derived,
should include the filter circuit of Fig. 1.1 to allow the same
wire to carry both signal and power. 3

24 volt power from point A is passed through L1 without
hindrance, via the coaxial socket on the front panel, to the
camera. The sheath of the coaxial cable is at earth potential,
the core being at 24V. The d.c. is, however, blocked from go-
ing into the television set as C1 can be regarded as an open
circuit to d.c. voltages. UHF received from the camera is
blocked by the small inductor L1 preventing it from being
-dropped to ground by the iow impedance of the power sup-
ply. Capacitor C1 has a very low reactance at UHF and
allows the passage of the UHF signal to the television
receiver.

Thus it can be seen that this simple circuit allows us to
utilise the same coaxial cable to deliver power to the camera
and convey signals from the camera to the television sets.
When the unit has been fully & bled, and the voltage

The inverter board steps up the low voltage camera sup-
ply to about 400V which is used to provide all the high
voltages required to drive the pick-up tube (Vidicon in stan-
dard camera kit). The high voltage power supply board uses
this 400V a.c. to produce several regulated d.c. outputs at
the levels required by the picture tub