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SAVE ON THE
PRICE OF YOUR
COLOUR PRINTS!

with the Practical Electronics
Colour Print Service

While prices go up elsewhere,
Practical Electronics makes a
bargain offer in its Colour Print
Service. Now you can have as
many films printed as you like,
including Giant Superprints, at
only 12p a print. There is no
developing charge and just 25p
towards postage and packing.

Atthis new price, the
magazine Colour Print Service,
already used by hundreds of
thousands of readers, is as fast
and efficient as ever. Here'sall
you have to do to enjoy its
advantages.

Send any make of colour print
film, including disc film, inside
the envelope enclosed with this
issue. Or fill in the coupon below
and send with your colour print
film in a strong envelope to:
Practical Electronics Colour
Print Service, FREEPOST,
READING RGlI 1BR. No stamp
is required.

SEND NO MONEY

We are so confident in the
reliability of our service and the
quality of our prints (each one
date-stamped with the month
and year of developing) that you
don’t pay until you've seen them.
LUXURY COLOUR PRINTS

You will be amazed at the
beautiful colours and sheen
finish of these prints. They have
elegant rounded comers and are
borderless to give you maximum
picture area. And with the Giant
Superprints, you get 30 per cent
more picture area than the
standard enprints at no extra
cost!

UNBEATABLE VALUE
All you pay for the Colour
Print Service is 12p for each good
print received plus 25p towards
postage and packing. The most
you would pay us for processing
and printing a 24-exposure film
for example is £3.13. Compare
that with the price you would pay
in the shops.
FREE ALBUM PAGES
With each film we process,
you receive an album page
voucher. Collect and return three
vouchers, and you receive a set
of FREE album pages to fit into
our specially designed album for
any size of print up to4in. by 6in.
HOW YOU BENEFIT
You benefit in three ways.
Firstly. you pay nothing for the
actual processing—only for
prints and postage and packing.
Secondly, you enjoy a personal
service with every care taken
over each individual order. And
thirdly. you pay only for what you
get— with no credit vouchers as
with many other companies. An
invoice comes with your prints,
so it is a straight business

transaction. FILMS AT
48 HOURS IN-LAB SERVICE REDUCED
PRICES

Your films will be processed
within 48 hours* of receipt, but
please allow for postal delays.

The price of thisoffer is

Always keep your
cameraaction-
ready. Order

limited to the U.K. replacement films y
* r at owr specially reduced
CitProcesscascueandeanidge  priges: 110/24, 126/24

or35/24 at£1.2 aroll,
or three for £3; disc/15,
£1.30 each (no quantity
discount).

Offer excludes Black & White, transparency, sub-miniature, C22& Agfa CNS fiim. .
Superprints can only be produced from Kodacolour [1, C41 cartridge and disc  1f you have any queries,
film not half frame. Prices correct at time of going to press. contact our Customer Service on Reading (0734) 597332.
r—-------_&:—-—:—-:--:—_—l'.ﬂ:l-—:'—l—ﬂ'-—_-‘—n-

Use l To: Practical Electronics Colour Print Service From: Practical Electronics Colour Print Service
this label if FREEPOST. Reading RG1 IBR FREEPOST. READING RG1 IBR

you have no @ Please print my film Superprint size [ Mr/Ms__ e

envelope, or pass Standard Enprint size []

itto afriend. Address. -

If film is being ordered ® Pleasesendme S
of 110/24 0 of 126/240 of 35/240 ofdisc/150 |

® Tick box(es) as required. =

L-I_-----—------——-J-------_-_-------

Itis used to
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CONSTRUCTIONAL PROJECTS

555/741 TESTER by Stephen Ibbs P 2 e S ¢ e . b o> o 22
Function tester for two well known devices

SOFT ERROR DETECTION AND CORRECTION BOARD by A. Trebar , e 4 32
A more reliable memory system for your computer

GUITAR ACTIVE TONE CONTROL by A. Scragg .. .. .. .. .. .. 39
Provides crisper sound and larger tonal range

GROUND COMMUNICATION SYSTEM by R. A, Penfold : : s - 42
A battery operated transceiver for subterranean communications

LOGIC ANALYSER Part 2 by D. Mandelzweig a's Y a ‘ 3 o 5 52

Construction details

GENERAL FEATURES

VERNON TRENT AT LARGE - I c -t P - g 24
SEMICONDUCTOR CIRCUITS by Tom GaskellBA (Hons/ 1, . e .. .. 26
Light spot driver (UAA170)

GETTING TO GRIPS WITH MAC by Pat Hawker - .. o .. .8 46
UK TV satellite system explained

INGENUITY UNLIMITED v 62

Proportional a.c. control without RFI—GeneraI purpose tlmer —Over voltage protectlon—

Pseudo telephone ringer—Automatic ni-cad charger—Sound chaser—Slide projector

dimmer—Intruder alarm with camera unit—Shop bell delay

MICRO-BUS by DJD q ' 14 o 3 i 5 70
A bi-monthly focus on micro’s for the home constructor

NEWS AND COMMENT

EDITORIAL o L 2's - 23 o - 2 . - 15
NEWS AND MARKETPLACE P »D . r c 5 . - - 16
Including countdown

BAZAAR—USED COMPUTER AND EQUIPMENT BARGAINS . . . 28, 60
Free readers’ advertisements

INDUSTRY NOTEBOOK by NVexus h ww " N . i NE = | am 31
News and views on the electronics industry

SPACEWATCH by Frank W. Hyde N b v <t - 2t - s 61
Extra-terrestrial activities chronicled

OVERSEAS SUBSCRIPTION AGENTS . .. .. .. . .. .. 66
PATENTS REVIEW i - = S T . "B =" 69

Power-cut reserve—Sound swnch—W|de screen TV

SPECIAL SUPPLEMENT

MICRO-FILE by R. W. Coles - x de an . 2l between pages 38 and 39
Filesheet 10 Z800O

OUR OCTOBER ISSUE WILL BE ON SALE FRIDAY, SEPTEMBER 2nd, 1983
(for details of contents see page 10/6 of Micro-file)

IPC Magazines Limited 1983. 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 responsibility for it. Prices quoted are those current as we go
to press.
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WATFORD ELEGTRONIGS

TRANSISTORS

33, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND ACIZS/g
o AC127/ 35 |8C3088 16
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC AC1a12 30 |pSars 18
. AC176 28 |BC337/8 15
ALL OEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. SEND CASH, P.O.’s OR CHEQUE | AC187/8 32 |gcaar 34
WITH OROER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED | AD142 120 |BC461 34
{ACCESS ORDERS BY TEL PHONE 0923-50234). TRADE AND EXPORT INQUIRY WELCOME P & P | AD149 79 |BCA77/8 40
ADD 50p TO ALL CASH ORDERS. OVERSEAS POSTAGE AT COST. ADY61/2 42 |BC516/7 40
Export orders no VAT. U.K. customers please add 15% VAT to total cost incl. p&p. A:‘ 18 BC547/8 12
VAT We stock thousands more items. It pays to visit us. We are situated behind Watford AF139 BC549C 14
Football Ground. Open Monday to Saturday, 9.00 amto 6.00pm.Ample FREE Car parking. AF239/ gggggg :g
POLYESTER CAPACITORS: (Axial Load) 400V: inF, 105, 202, 3rd. an7. 6n8 11,; 100 160 18n. 220 12p; | e 10700 e e
33n. 47n, 68n 16p; 100n, 150n 20p; 220n 30p; 330n 42p; 470n 52p; 680n 60p; 1uF 68p; 2u2, 4u7 BSp. 1000V: BC1088 BCY71/2 20
1nF 17p; 10nF 30p; 15n 40p, 22n 36p, 33n 42p; 47n, 100N 50p. BC108C e "
POLYESTER RADIAL LEAD CAPAC’TORS 250V; 10n 20n. 15n.°22n, 27n Gp, 33n, 47n, 68n, 100n 7p; 150n, | BC109 B8D131/2 48
220n 10p; 3300, 4700 13p; 680n 19p; 14 23p; 145 40p; 2u2 46p. gg:ggca BD133 60
ELECTROLVT\C CAPACTTORS {Values in uF}. S00V: 10uF 52p; 47 7Bp, 63v:047,10,15,22 33 8p; 4-7 B8C117/8
9p; 10 10p; 15, 22 $2p; 33 15p; 47 12p; 68 16p; 100 19p, 220 26p; 1000 70| 200 99p; SOV: 68 20p; 1 BC140/42
17p; 22024p; 40V: 68 15p; 22 9p; 33 12p; 330, 470 3. 000 48p; 2200 90 25V: 50p; 3300 76p; 4700 BC147/8
92p; 16V: 25, 40 8p; 47, 68, 100 9p; 125 12p: 220 13|:I, 330 18p; 470 20p: 630 34p; 1000 27p; 1500 31p; | BC1478B
2200 36p; 4700 79p. BC148C
TAG-END TYPE: 64V: 4700 248p; 3300 198p; 2200 | POTENTIOMETERS: Cabon Track | DC140.
139p; SOV: 3300 154p; 2200 110p; 40V: 4700 160p; 25V: 0 25W Log & Linear Values. BC153/4
4700 98p; 10,000 320p; 15,000 345_|1 5002, 1K & 2K {LIN ONLY) Single  30p | BC157/8
5K{}-2M{} single gang 30p | BCIS9
TANTALUM BEAD CAPACITORS: 5KN-2M(1 single gang D/P switch  7Bp | BC167A
35V: 014, 022,0:33 15p; 047, 068,10, 1:5 18p; 22,33 18p; 47. | 24y IM40) sl geng stereo B85 || o
68 22p; 10 2Bp; 16V: 2:2,3316p; 47,68, 10 18p; 15 38p; 2 - BC169C
Op; 47 40p: 100 7Sp; 220 88p: 10V: 15, 22 26 33, 47
Ao B : ° B SLIDER POTENTIOMETERS | Bci70
= 0-25W log and linear values 60mm lracl | B8C171/72
SILVER MICA {pf) SIEMENS mulitlayer minfature | SKf1-500KfR Single gang gg:;; I
2,33 47,68, B2 10, 12, 18, | capacitors BC179/81
22,27, 33,39,47,50,56, 68, 75, | 250V: InF, 1n5, 2n2, 3n3, 4n. PRESET POTENTIOMETERS l BC182/3
82 85, 100, 120, 150, 180 15p | 6n8, 8n2, 10n.15n, 22n 7p; 18n 0 1W 5012-2.2M Mini Vert, & Horiz. 7p | BE184
ach 27n, 33n, 47n 8p; 39n, 56n, 68n | 0-25W 100(1-3 3Mf} Horlz. larger 'IOp BC182L
2?0. 250. 270. 330, 360. 390, | 9p. 0 25W 250034 7MQ Vert. 8C183L
470, 600, 80O & B20pF  2%p | 100V: 100n, 120n, 10p; 150N | . —= - Serad
each 11p; 220n 13p; 330n 1Bp; 470n | RESISTORS BC186/7
1000, 1200, 1B00  30p each | 23p;680n30p; 1uF34p; 242 50p. Hi-stab, Miniature, 5%, Carbon. BC212/3
3300. 4700 60p sach RANGE Val. 1.98 100 BC212L
M24M7 E24 3p 1p BC?‘SL
CERAMIC Capacitors: 50V 1 POLYSTYRENE Caps: 2024M7 EN2 3p 1p BC212
Range 1pF to 6800pF 4p; 10nF, 10pF 10 1nF 8p 2002-10M  E12  6p 4p | 8214l
15n. 33n, 47nF Sp 100n1/30v sp. 1n5 to 12nF 10p ilm $111-1M Bp 8p | gc231/8
RESISTORS S.LL Package: 7 Commoned, 1001}, 68011. 1K, 2K2, 4K7, 10K, 47K, 100K 24p.
8 Commoned: {9 pi sH , 18012 27012 330” 'IK 2K2 4K7, GKG 'IOK 22K_47K8'|00K 26p. | zsopaRT a9
1253 400 | ZBOADART 698
LINEAR IC’s LM311 55 | SAB3210 325 |ZN426E-8 225 | ZBOADMA 895
|LmM318 150  SAB3271 485 [ZN427€-8 £35 | ZBODMA 678
556 CMOS 80 LM319 195 | SAB4209 595 | ZN428E 400 | ZBOP10 260
702 75 |LM324 30 395 | ZBOAP10O 278
709C B pin 35 (LM3347 90 €36 | 280510-1 850
110 48 |LM335 ZBOAS10

128
ECal 4
247C 14 pin

14
65
38
185

1702
1802CP
2114L-200n
21473
2532-3
2564

2708
2116-5V
2732

[8T95N
95 |8T97N
425 |9364AP

AM26LSIIC

AM26LS32A

AMZ6LS33A
2764
27128/250n
3242
4116150
4118-250
4164-200
4532-3
4816-100ns
5101
6116-150ns
6116L-120ns
6117-100n
6167 6

] 6502

6620

6522 VIA
6530 RRIOT
6832 RIOT
6545 CRTC
6551 ACIA
6592 PC
6800

AY.5.3600
icOM8o17
COMB116
DM8131
DPBIC4BN
DS3691N
DS8820
DS8830
DS8831
DS8832
DSB8LS120N
£9365

E9366
| FD1691
FD1761
FD1771
FD1791

ICM7207 475|MK50398 635 | JA78540

ICM7215  1050|ML924 275 | UAA170

ICM7216A  £22(MSMS526 820 | UAA180

ICM7217A  750|NESY5 275 | UGN3020T

ICM7224 785 | NES29 225 | ULN2001

ICM7240 300| NES31 140 | ULN2003

ICM7555 BO| NES43 225 | ULN2004 68000 New msk 568 RO-3-2513L

ICM7556 150| NES44 210 | ULN2068 290! 8080 250|R0-3-2513U

LA3350 220 NESSS 16 | ULN2802 200 8085A 350 €

LA4031P 240| NES56DB 45 | ULN2804 150 | 8088 €18 245573
LA4032 295| NESSS 140 ( ULN2283 100/ B1LS95/96 80

LA4400 295 | NES60 325 | UPCS75 165 | 81LS97/97 80

LA4422 275| NES61 395 | UPC1025H  265(8118-10 225

Lcn2o 350| NES62B 410 UPC1032 95| 8123 125

LC7130 340 NES64 420(UPC1182 270 8155 350

Lcnaz 395 | NES65A 120 | UPCTI56H 225 8156 350 75107/8/9
LF347 150 | NES66 155 [ UPC1366 195| 8202 €25 75110
LF351 48| NES67 140 XR2206 300’3205 225

LF353 95| NE570 410 XR2207 375] 8212 110

LF355 85| NES71 400 [ xR2211 §75| 8214 425

LF356 95| NES532 145 XR2216 675/ 8216 100

LF357 110| NE5534 105 | XA2266 360 8224 110

LF398 475| OM335 750! ZN41a 80| 8226 250

LM10 325|RC41360 60| ZN419CE 180/ 8228 220 ZBOACPUAM

LM301A 24| RCa558 45| ZNa23E 130/ 8243 270}z

LM307 45| 55668 225| Ziva24E 130( 8250 850 zaoAc‘n_

LM308 95] SAB3209 426{ZN425E-8  345|3251A 25¢ 12608 875 | 75491/2

748

140 {74126
86 [74128
52 [74132
70 74138
65 |741a1

MPF102
MPF103/4
MPF105
MPF106
MPSAQS

2N1613 30{25C1061

2N16718  160|25C1096 8BS

2N2160  295|2SC1162 30

2N2218A/20A/ |25C1172 125

140(21A/22A  25|25C1173 125

TIP41A 50(2N2369A  18/25C1306 100
TIP418 52| 2N2646 45]25C1307 150
TIPR2A 55(2N2846 80{25C1449 85
TiPa28 58| 2N2904A/08A/ |25C1679 190
TIP120 70| 06A/07A  26|2SC1678 140
TIP121 73|2N2926G  10[25C1923 50
TIP141 105 '2N3053 26)|25C1945 225
TIP1a2 105 2N3054 58(25C1953 90
TIP1a7  120|2N3055 48|25C1957 90
TIP2955 60|2N3442  140|25C19%69 140 |
TIP3055 60| 2N3614  199|25C2028 85
TIS43 32[2N3615  199|25C2029 200
TiS44 45|2N3702/3  10|25C2078 170
TIS8BA 50[2N3704/5 10(25C2091 85
TIS90 30{2N3706/7- 10|25C2166 165
TIS91/93 32 |2N3708/9 10|2SC2314 85
VK1010 BO|2N3710 10|25C2465 125
VNIOKM  §5|2N3771  179|25C2547 30
VN46AF  7B(2N3772  195|2S5D234 75
VNGGAF  BO|2N3773  210|2SK45 90
VNBBAF  94(2N3819 22|25K288 225
VNBIAF 96 2N3820 38(25.83 225
ZTX107/8 11 |2N3822/3 45|25J85 225
2TX109 12 | 2N3866 90|3N128 112
2TX212 28|2N3%03/4  15[3N140 112
ZTX300 13(2N3906/5 1540097 120
2TX301/2 16 | 2N4069 4540100 215
ZTX303 25| 2N4427 80(40101 130
2TX304 17 | 2N4859 7840250 95
ZTX320/26 30 | 2N4B71 5540251 150
2TX451 23[2N5135/6 2040311 60
ZTX500/1 14 [2N5172 1840313 130
ZTX502/3  18|2N5179 4540315 90
ZTX504 25| 2N5180 4540316 95
ZTX531 25| 2N5191 75(403172720 80
ZTX550 25| 2N5194 8040360 60
2N696 30| 2N5305 24(40361/62 70
2N697 23| 2N5857 30/40406/7 75
2N698 40 |2N5458/9 30 | 40408 75
2N699 48| 2N5485 3640411 285
2N706A 19| 2N5777 4540412 90
2N708 19 | 2N6027 32140467 130
2N914/5  32(2N6109 60 40468 85
2N918 35[2N6290 70(405%4 105
2N930 20|2SA636 25040595 11Q
2N1131/2 24 [2SA671 25040603 110
2N1303/4/5 2SA715  60(40673 70
2N1307/8 65 |2SC495/6 704087172 90
36 | 4013 20 | 4440 999

38 | 4014 46 | 4450 350

37 | 4015 40 | 4451 350

33 | 4016 20 | 4430 350

33 | 4017 32| 4500 675

45 | 4018 45 | 4501 28

45 | am9 25 | 4502 60

55 | 4020 a2 | 4503 3s

55 | 4021 40 | 4504 75

55 | 4022 40 {4505 185

55 | 4023 13 | 4506 38

55 | 4024 32 4507 35

S0 | 4025 13 | 4508 130

68 | 4026 80 | 4510 a8

50 | 4027 20 | 4511 ae

55 [ 4028 39 | 4512 42

55 | 4029 4s | 4513 199

32 | 4030 15 4514 125

32 | 4031 125 | 4515 125

30 | 4032 80 | 4516 85

35 | 4033 125 | 4517 275

| 4518 40

4519 30

4520 70

4521 130

4522 125

4526 80

4527 50

4528 50

4529 150

4530 90

4531 130

4532 50

4534 455

4536 275

4538 70

4539 90

4541 130

4543 70

4544 150

4548 40

4549 375

4553 2as

4556 35

4556 35

4557 320

4558 120

4559 395

4560 160

4561 104

4562 495

4566 165

4568 250

4569 175

4572 36

4580 460

4581 250

4582 99

4583 99

4584 48

4585 99

4597 330

4599 290

40097 as

40098 42

40100 215

4010t 130

40102 140

40103 175

40104 95

40105 115

40106 75

40107 60

40108 450

40103 100

40110 300

40114 240

40163 50

40174 as

40175 50

40192 95

40193 95

40194 90

40195 80

40244 195

40245 195

40373 240

40374 245

45106 595
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SPEAKER! 1
an 03w, r 2:25".125° " o (o] \QOLT‘T\O%EO fﬁaEsELc’}sﬁg e g&cxsrs ; ULTIMUM
ozw 25 a0l); 6402 or i, gt L e ST S pow  Wwe | WATFORD'S most versatile MICRO
Byp| (iR AETSmm e 19 S 530 12v iz 4 i 4sm B :;: o= EXPANSION SYSTEM. Interfaces
DIODES BRIDGE Tit212 Yeliow 14 = 18v 7818 40: 7918 45: 16 pin |o: 422 with: APPLE, ATOM, DRAGON PET,
AA113 15 | RECTIFIERS TIL220 2° Red 12 BPx25 195 | 2av a0p 18 pin 18p 62p EARCH
AMZY 20 | (plastic case) 02" Yel. Gm. Amber 14 8PW21 295 | 100mA mz Plastic Casn 20 pin 20p 60p RES R MACHINE, SPECTRUM,
AAYI0 15 |1a/sov 18 | Rectangular LEDs whh iL7a as | sy 7805 30p 7905 60p | 22 pin 220 esp | SUPERBOARD, VIDEO GENIE, ZX81
BA100 15 |1a/100v 20 | twopartclip. RR.G&Y 29 yp7s 99 | gy 862 30 24 pin 255 70 i 3 o G,
BAX13 20 [1a/dp0v 25 | Rectangl. Stackable wor 185 | gy 7882 30 . 28 pin 250 sop |€tC. As published in P.E. starting
B8Y100 24 |1a/600v 34 | LEDS 18 Tun 66 { 1ov 78012 30p 7912 60 40 pin 30p _99¢ | from Nov., 1982
8Y126 12 | 2a/50v 30 [ Tnangular LEDs R&G 18 OoCcP1 120 | ygv 18L15 30, 79015 eop o
BY127 12 |ja200v a0 | 07 Flashing LED Red 56 ORPI2 78 = F | #FioiLsocKET Send SAE for details
CRD33 250 | 2a/400v a6 | 02 Bi colour LEDs 2NSI7T? 45 | \cL7660 248 [ LM317K 320 16 way arsp e i - =
| 0A9 40 | 2a/600v @5 | Red/Green 65 aN33 138 | 78105 SV/8A  550|LM317P % 24 way 575F | IDC CONNECTORS (Speed block type)
DA4Y 12 |6a/100v 83 | Green/Yeliow 95 Pin diode 810 | 78412 12v/5A 580 |LM323K sop | 25wy o PCB Male  Female Female
DA70 12 |gara00v 96 | 02 Tri colour LEDs Schmift IBHG +8 to M3T 175 | 0w LT wih lach  Header  Card-£d
0A79 15 | gA/600v 125 | Red/Green/Yeliow 99 Recever 620 | 474V 5A 599 |LM723 35 BIL PLUGS (Headers! 2 rows St Angle Sockst ¢ or
0A81 20 | 10A/200v 215 | 02 Red High Bright 89 78HG -2.25V 1o TBA6258 75 | Pins  Solder Pins  Ping : -
OA85 15 | 10a/600v 298 | LD27 Infra Red lemit) 48 24V 5A 885 |RC4194 35 | 14 38p  95p 10 way 90p 99p B5p 120p
0A90 8 | 254/200v 240 | NL32Intra Red (emit) 52 LM309K 120!RCa195 160 | 16 42p  100p 16 wi 130p 150p 110 195
gast 8 | 25a/600v 395 %FS%O(S oc(::c‘f::?” s -t i 24 88p  138p 20 way 145p wgs 1250 2a0p
BY164 56 e T 170 40 195p  218p | 26 way 175p 200p 150 32
8:2283 8 | vmig so | s %5 Sloted similar SWITCHES TR 34 way 205p 236p 169p 343;
1N914 4 ZENERS TiL100 C 186 | sLipE 250V TOGGLE 2A 250V ‘}::35- per foot) 28235 gg: ;;g: ;gp :;g:
1NS16 5 | Range: 2V7 10 1A DPDT 14 | SPST 33| Ways Grey Colour | P
1NA001/2 5 | 39V 400mwW 7 Segment Displays 1A DPDT C/OFF 15 | DPDT a4 10 15p 28p EURO FEMALE MALE
1N4003 6 TiL321 5" C.An 115 | ALUM.BOXES | ¥A DP on/on/on 40 | 4 pole on off 54| 16 25p 40p CONNECTORS SOCKETS PLUGS
INAQ04/S 6 | Range 3v31e | TL322 5" CAh 1S [ 4x2ixz 85 SUB-MIN 20 30p 50p St Angle St Angh
INGOOG/T 7 | T o DL704 ¥ C.Cth 99 | 4x2ix2* 103 | PUSH BUTTON TOCEI £ Friea % a0p  65p DIN 41617 31 w 170p =0 2 R
1hNanag 3 18p sach | DL707 ¥ CAnod 99 | 4,4x2f° 120 | Spring loaded $P changeover 60| 3 sop 8sp DIN 41612 2x32 w 2750 320p 220p 285p
IN5401 18 FND357 o 500 120 | gl axz 108 | Latching or ST aod™ Sa| %0 700  90p OINIG12 3 3xa0 ey peer. [5ses Sqo0b leoan
INS204 16 [yan 3 Green CA 140 | Sxoix1y 90 | Momentary 6A 2POT oot 85! 64 1000  138p | piN 1612333 E 3'5,0:,' B oop 2a0p
INSA06 17 | Mvanss yes | =1 T RedorGreen 150 | Gxzixoj” 130 | SPDTclover 99 | oot Bimed 105 i = e SmN
I 13 Az 30 e . &an Sl CRDIIC/O LGRS DPOTS1ag: 78| D' CONNECTORS: TRANSFORMERS Imains Frim. 220-240V]
15921 liese . a0 Bxdx? 120 | MINIATURE SBoT.conloson e Pl 15", Lisl 5 @y (308, €06V I0mA: 300 ISmAs
6A/100V 40 | FERRIC CHLORIDE gxdxy 150 | Non Locking BPOT Bissed . 145 way  way way way | 2012V JSmA 15015V 75mA 98p
Sy 30 | Tmacs Crystals 1ib 7x5x¥ 180 :“: o make 159 | 3 pole c/over 205 | MALE |§2’x‘2‘v’z'€X B s 220p
AN00V 48 | 1955 + 50p o BxGx 210 ushibIee 2% Solder  80p 110p 160n 240p | 12VA: 2x4VE-1 3A; 246V-12A; 2x12V- BA;
Bl 10%7%3 275 | ROTARY: [Adjustable Stop Type) ngle 150p 210p 250p 355p | 2x15V-4A 295p 135p p&p!
| 2Ai00y &0 | DALO ETCH RESIST 12xox¥ 260 | 1 Poler2 10 12 way, 20/2 10 6 way. 3 pole/ | Strat  170p 160p 220p 310p|24VA: 6Y-1.5A 6V-15A: 9V-1 2 9V.1 24,
SCR's 8A/400V 69 | Penplusspare tip  100p | 12x8x3 295 | 2 fo 4 way, 4 poie’2 t03 way 45p | FEmALE | Sav: ‘5‘ LESAEF A2 T 2°v36A 160 p&p)
Shyrisior® 32 | BA/BOV 118 FeonoER CLAD BOARDS = ROTARY: Mains 250V AC, 4 Amp  64p | 5097 1058 160p 200p 338»;5 OVA: 2%6V-4A; 2X8V-25A; 2x 12V-2A, 2 15V-
SA00V 38 | iAoy 18 Fibre " Single  Double SAEP | i SWITCHES: (SPST) 4 way 65p: Ange 168p 2150 2900 4300| 15A: 2 SN K 2 x2S 2. 3 v-dea ssp
SA/400V 40 | 1247800V 135 S5 g sided 95°%85" | &' vay BOp: 8 way 87p; 10 way 100p; 100VA 2%12V-4A; 2x15V.3/ '.’ 20\1 2
SA300V 80 J6Ar00v 108 sxiz :22: ;;:: 1190 | (SPDT) 4 way 190p. COVERS 80p 750 75 90p| 325001 54 2x40v.1-25A 2) 50“ )
BA/GOOV 95 | 10a/8000 220 | VEROBOARDS 01 [v0 gowd 180 fOCI25 way Plgi B86p. Skt 4B80p  |f—er gzozgp—“m
}gzm" ;g g’;:/[;ggx ;gg Ciad  Plain | ‘DIP Board 374 | AMPHENOL PLUG . JUMPER LEADS Ribbon Cable Assembly
1247800V 188 | 25A/1000V ;2:?’ 133: == S et 24 way IEEE 4’?;:9 sdoslg:’ EoGe COTNECT?E?; g!‘r’:g‘l’::ugrml::;dlzla‘d 24" 1ong
BTe 159 | somaoy 22 3% 1000 | PROTO.DECH 36 way Centronlcs s2sp aadp | S l2xw0wey —  13%p|length  14pin  lepin  24pin  40gin
lT?lICQ&D fzig 728000 120 | 3jx7 3;0: 275= \éer')a:;““k ;osz ASTEC UMF MODULATORS Soclkets g::g::: 1800 1‘32,'3 &ublein;::tcads‘ss’p e
TC35 29 | SOLDERGON | i of 100 pies 559 | Shemmensbood 520 | ENHE Nestand pr4 Duw (22w e I891 P 2w w8
TCa7 35 PINS Spot Face Cutter 1500 | enmoea 552 £13 ° esp ey o | 20 210p 2355  348p P
IN5064 38 | 100 5 po! ] P | Superstrip §S2  £13 32 way 2x%25 way 228p 280p p 35p 5p
8p | Pin Insertion Tool 2l 2x28 way 2109 — | 367 230p 250p 375p  595p
2N4444 130 | o0 370p 185p NEW NEW NEW 95p 2%30 way 248p —
e — 2436 way 2950 — | IDC FEMALE RECEPTACLE Jumper Loads 36"
ST2 25 | Spare Wire (Spooll 75p: Combs 8p ea. BROTHER 8300 DAISEY ;::g \:: g;:; = 1 end 3?5%; ;0‘(’)‘2 ;46%2 3?)%2
Wire Wrapping Stakes 100 250p WHEEL PRINTER/ 2%75 way 550p 2ends 290p 370p 480p 525p
TYPEWRI
COMPUTER CORNER 1 TER  [cavstais BBC MICROCOMPUTER &
Provides very high quality |j27cekH 309 ACCESSORIES
® SEIKOSHA GP100A — Unihammer Printer, nor- | type in any six interchange- [200xHz 268 :
mal & double width characters, dot resolution bl 16& indiuging ik 4BER1 370 | Model A £299; Model B £399 (incl. VAT). We stock the
graphics 10" Tractor feed, parallel interface stan- 3 e styles including a Le9, 1 008 275 | full range °f_ BBC Micro_peripherals, Hardware & Soft-
dard. FREE 500 Sheets £175 | Script and 4 conventional :gm:z B9z \{)v_are) llég.kDisc Drives (Top quality Cumana & Mitsu-
. faces. i bt 322 | bishi), Diskettes, Printers, Printer Paper, Interface Cable,
® SEIKOSHA GP 250X Printer £230 i'tzpel ;:er b“ & therefore }SMHf 395 | Dust Covers, Cassette Recorder & Cassettes, Monitors,
® SEIKOSHA GP-700 The 7 colour graphic printer ideal for DuUsiNess  use. It g g Conaectors (Ready made Cables, Plugs & Sockets), Plot-
at the price of a standard Dot matrix printer. A unique | connects directly to a BBC {2.4s76m 200 Se" (GrakphlcsTgblet) EP':‘Of}(‘A PrBogra(r;\me; Lightpen Kit,
4 hammer method enables text & high res graphics | Micro via standard centron- |25%H, 225 | Joysticks, Sideways RO oard, EPROM Eraser,
to be drawn in 7 basic colours or 30 shades. 7 X 8 | juq interf: 32768M 150 | Machinecode ROM, The highly sophisticated Watford's
B e U To 106 e, o i Oat 60 CPS. variable | ICS interface or can be used |30, 'Sa | 16K BEEB DFS, WORDWISE, BEEBCALC, Software (Edu-
line spacing to 1/120". Tractor or Friction feed. Cen- |38 a stand alone typewriter. 3506 330 catlgnsakéx?pllcatlo; & Ga_me:;;), EOOKS' etc. etc. Please
tronix interface standard. | As typewriter, it has a built [t %2\ 2% sen or our descriptive leaflet.
® ORIC-. 48K now available. £99 |in timing function to mea- [¢@%n 100 [ S Taat o %
60BN 200
) sure the operators speed |sawn 200 ® CS50A - TEAC Cased wnth own Power
® SOFTY — 2. The complete Microprocessor devel- ) T 9 5 0MH: 160 Supply, S/S, 40 track 5}/: 100K £170
opment system. Accepts any 24 pin 5V making it ideal for teaching |stesmmr 300 pply, / =y )
EPROM. £169 | or invoicing jobs correctly. |somn; 1 |® CDS0A — TEAC Twin Cased with own
g o | 6 184MHZ 150 in
® ZENITH 12" Hi-RES, Green Monitor 40/80 col-| Friction feed; 11 CPS; 12"|sssoomn: 200 PSU, S/8, 40 track, 5", 200K £330
umn select switch, value for money. £75 | max width; 5 different col- [ e 200 | ® CSSOE — TEAC Smgle Cased with own
. . 7 68MHz 200 "
MICROVITEC 14" colour monitor. RGB input |OUF ribbons.  Only: £399. 350 53|  PSU, S/S, 80 track, 5", 200K~ £250
Lead incl. £249 Soa 335 | @ CDSOE — TEAC Twin Cased with own
, A | 9.00MH 200 17
® TEX EPROM ERASER Erases up to 32 ICs in 15- @ EPSON FX80 1_0 sentz 3% PSU, S/S, 80 track, 55", 400K £475
30 min. £33| 160cps,  Tractor/Fric-| 00 135 |@ SINGLE MITSUBISHI Siim line — Cased
® TEX EPROM ERASER with the Solid-State 30| ~10n.  Bi-directional. \Ji — 380|  with own PSU, DS/DD, 1 Megabytes
minute Electronic Timer. £43 logic seek_mg, 9 x M :gg%’»“‘m s (400K with BBC) £275
.'SOUD STATE 30 minute Electronic TIMER matrix, Hi-res bit im-|1 1@ TWIN MITSUBISHI Slim line — Cased
or above UV Erasors EMI age, normal, italic & 250 with own PSU, DS/DD, 2 Megabytes
|® Spare ‘UV lamp bulbs £8 e“:)e 'chtar- PSuDer. & 2001 (800K with BBC) £535
: subscript. ro ion- ; : .
® POWER SUPPLY Regulated, Variable from +5V | sl aciﬁ 0 de:"?n?n° 122 @ Single Drive Cable for BBC Micro £8
to +15V. 4A. Fully Cased £39| pacing. 9 12 20| @ Twin Drive Cable for BBC Micro  £12
® MULTIRAIL PSU KIT. Output: +5V/5; +1£2v;| £395 (£7 carr)|2 22| 5 year warranty on VERBATIM Diskettes
+25V; —5V; —12V @A, 40 ANTEX 35| @ 10 Verbatim Diskettes, 5". S/S £20
® 4 x 4 matrix keypad (reed switch assembly] £4 | goldering v 3oe | @ 10 Verbatim Diskettes, 55", D/S £30
i 3866657TM 175 5
° (L:i:)2 ccc)MPUTEa Grade BASF Cassene‘s‘om ggwns ros g“’“"‘ 175 (2 year warranty on WABASH Diskettes)
rary Cases SMH f
ry P Gorrw ass o ‘ ® 10 WABASH Diskettes, 5", S/S £15
Ar L .
® 8} & 91 Fan foid paper (1000 sheets)£7 (150p) | xszsw 525 [Justphone [1acown: 390 ® 10 WABASH Diskettes, 5}, D/S £25
® Teleprinter Roll (no VAT) £3.50 | spare bits gs |your order
oA ookl el \WATFORD ELECTRONICS
Call in at our shop for demonstration of any of the | !"or stands 175 (do the rest.
above items. Be satisfied before you bu Hoat Shunt 30 |0923-50234 N K-V IE{o[: P J - (0 1%:¢: Telex. 8956095

e




Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
field of electronics—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.

Personal Tuition and Guaranteed Success

The expert and personal 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:

Basic Electronic Engineering (C&G/ICS)

Radio Amateurs

CERTIFICATE COURSES

TV & Audio Servicing

TV, Radio and Audio Engineering
Radio & Amplifier Construction
Electronic Engineering*
Computer Electronics*

Industrial Electronics*

Radio Frequency Electronics*
Electrical Engineering®

Electrical Contracting & Installation
*Qualify for IET Associate Membership

Dw. Nauonal Education
Corporation

POST OR PHONE TODAY FOR FREE BOOKLET

Approved by CACC Member of ABCC

Piease send me your FREE School of Electronics Prospectus.

Subject of Interest

Name -

l Address
l Dept L273
l ICS School of Electronics

160 Stewarts Road

London SWB 4UJ —_—

01-622 9911
{AN Hours)

[Remember our low-cost mobile robot? |
cEARER MICAQ-TURTLE

® Compact and rugged

mobile robot, 53 x 5 x 2"

with two DC motor drive.

® Can be driven direct

¢ from the BBC micro and,
using the special inter-
faces available, from

ZX81 and Spectrum (can

be adapted for use with

other micros).

Touch sensors register

collisions so the robot

can take avoiding action.

Specially-written  soft-

ware includes learning

program. Currently
available for ZX81/Spec-
trum and BBC (others to
follow).
® Computer-controlled, re-
tractable pen lets
ZEAKER trace its path.
Logo software now
available for Spectrum.

@ LEDs and two-tone horn under computer control.

® 2 meter umbilical cable linking the robot to its control
station/power supply. Requires 4 x 1.2 volt Nicad C-cells
(not included in price).

@ Available as a kit or assembled, at prices unmatched by any
other turtle! Includes umbilical cable, control station and
mam;al. (All software, and interfaces for ZX81/Spectrum
extra).

LULIE ROBOTICS Co. Lid.

BEAUFORT RD., OFF RICHMOND RD., EAST TWICKENHAM TW1 2PH

ORIC AND SINCLAIR COMPUTERS  OTHER COMPUTERS
Colour Genie £168 (£178). BBC Model B
£424 (L440). Texas TI99/4A £139
(€169). Atari 800 €347 &tzso). Auri 400
16K with basic £173 (£215).

| T me e
A\ T VA .
)\ mwmaw ek

PRINTERS

Oric | 48K computer £147 (£158). Oric |
16K n/a (n/a). Sinclair Spectrum 48K
€113 (£133). Spectrum 16K £84.91
(£107). 32K memory upgrade kit for 16K
Spectrum (lssue 2 only) £16.09 (£28).
Fuller master unit for the Spectrum includ-
ing speech synthesizer, sound synthesizer.
amplifier and joystick ports £47.78 (£54).
ZX microdrive n/a (n/a). ZX rs232 n/a
(n/a). Keyboards with space bars for the
ZX8! and the Spectrum £3é (£41). ZX

printer £34.74 (£50). 5 printer rolls
£10.43 (L16). ZX81 £43.43 (£52). ZX8I
16K ram packs £26.04 (£28). New luxury
spectrum computers 48K with full sized
typewriter keyboards complete with nor-
mal space bar enclosed in a larger plastic
case which also houses the power supply
and the computer pcb £138.20 (£174).

COMMODORE COMPUTERS

Commodore 64 €299 (£309). Special offer
package: Vic 20 + cassette recorder + basic
course +4 games£121 (£149). Convertor to
allow the use of most ordinary mono cassette

\ = —
New Epson RX80 €279 (£309). The Epson
MXB0FT/3 has been replaced by the aimost
identical CTI CPB0 £251 (£271) and the very

simllar Star DP510 £25) (£271). Epson FX80
378 (£408), Epson MX 100/3 (4155 (£465)

New Star DPSIS 157 carriage printer £346
(€386), Seikosha GP100A £199 (£219). Oki
Microline 80 £207 (£227). Oki Microline 82A
£360 (£400). Oki Microline 84 £730. Okl
Microline 92 £470, The Silver Reed, the latest
miracle, a combined daisy wheel printer and
electric typewriter for only £38S (£425). Juki
6100 proportional daisy wheel printer £364

recorders with the Yic 20 and the Commo- 21404). MCP 40 colour printer £139 (£159).
dore 64 built €8 (£9), kit £6 (£7). Commo- tar STX 80 thermal printer £139 (£159).
dore cassette recorder £36-50 (£44). We We can supply Interfaces to run all the above
stock most accessories. from Sharp Computers.

SWANLEY ELECTRONICS
Dept PE, 32 Goldsel Rd., Swaniey, Kent BR8 8EZ. England.
Pieose allow 7 days for delivery.
UK prices are shown first UK customers must odd postage (£1 on Sincloir products, £3.50 on other,
computers and disc drives ond £4.50 on other printers) ond the 5% VAT. The bracketed prices
are European export prices and include insured oirmail postage to oll the countries of Europe
Including Norway, Sweden, Finiand, Denmark, Spain and ftaly. No VAT should be added to export
prices. We are the leoding computer export speciahist Official UK credit orders welcome from
government laboratories ond educationo! estabhishments
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AT-80

Electronic Car Security System

® Arms doors, boot, bonnet and has security loop to protect
fog/spot lamps, radio/tape. CB equipment

©® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen ® Fits all 12V neg earth vehicles

o Over 250 components to assemble

3

BRANDLEADING ELECTRONICS
NOW AVAILABLE IN KIT FORM

VOYAGER Car Drive Computer

©® A most sophisticated accessory ® Utilises a single chip mask
programmed MICroprocessor incorporating a unique programme
designed by EDA SparkriteL.td ® Affords 12 functions centred
on Fuet. Speed. Distance and Time ® Visual and Audible z2larms
warning of Excess Speed. Frost/Ice. Lights-left-on @ Facility to
operate LOG and TRIP functions independently or synchronously
® Large 10mm hugh 400ft-L fluorescent display with auto
intensity ® Unmique speed and fuel transducers giving a
programmed accuracy of + or —1% @ Large LOGg TRIP
memories 2.000 mites. 180 gallons 100 hours @ Full impenal
and Metric calibrations. ® Qver 300 components to assemble
A real challenge for the electronics enthusiast!

CTIETD et
- 'q ey

$X1000

Electronic Ignition
® Inductive Discharge
® Extended coil energy
storage cCircuit
©® Contact breaker driven
® Three position changeover switch
©® Over 65 components to assemble
® Patented clip-to-coit fitting
® Fits all 12v neg. earth vehictes

o

$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

® Patented clip-to-cod fitting
® Fits all 12v neg earth vehicles

® Over 130 components to assembte

TX1002

Electronic Ignition

® Contactiess or contact tnggered

® Extended coil energy starage circuit

® Inductive Discharge @ Three position
changeover switch @ Distributor
triggerhead adaptors included @ Die cast
weatherproof case @ Clip-to-coil orremote
mounting facility ® Fits majority of 4 & 6 cyl
12V. neg. earth vehicles ® Dver 145

/l componenis to assemble.

TX2002
Electronic Ignition

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

® Reactive Discharge Combined capacitive
and viductive ® Extended cod energy storage
circuit ® Magnetic contactless distributor tr-gger
head @ Distributor triggerhead adaptors included
® Can also be triggered by existing contact breakers
® Die cast waterproof case with clip-to-cotl fitting ® Fits
majority af 4 and 6 cylinder 12v neg earth vehicles

® Over 150 components to assemble

—————— anc r Tully wed by

r mg ts

NN

SPECIAL OFFER

“FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45-00

-
SPARKRITE 82 Bath Street, Walsall, west Midiands, WS1 3DE England.

MAGIDICE
Electronic Dice
® Not an aulo item but great !

oritve

*To won
® Triggered by waving of hand
cer drce

o

® Bieeps and flashes during 4 4 se o
amble sequence

o W ¢ pyect second

® Ay 1, of las < a.n

o 1] 2

o H

X

SPARKRITE, 82 Bath St.. Walsall, W Mndlands-WSl 30E
L]

I Asgskfsn NAME N -
(it ADDRESS -
X 1000 £12.95 | — -
I $%2000 | £19.95 _
TX 1002 ) €22.95 | ENCLOSE CHEQUE(S;/POSTAL ORDERS FOR
l Tx 2002 | €32.95
_AT80 | £32.95 | £ ___ KITREF _ -
. VOYAGER | £64395 | CHEQUE NO ___ —
MAGIDICE £9.95
. Fy N
P VERE QA [w]
PRICES INC VAT POSTAGE & PACKING 5::"32" Y SAE IF BR ;_ ¢ @

fes
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But of

COUrse n

Send large SAE.
for your

CATALOGUE
PRICE 25p

ELECTRONICS LIMITED

22 STATION ROAD. TWYFORD, near READING. BERKS.

Telephone ()734 340333

MICROSYNTH

24 Octave Music Synthesizer with two
Osciliators, two Sub-Octs, Switched Rout-
ing and Thumbwheel. A comprehensive
instrument offering the full range
of Synth. Music & effects,

FULL KIT £937 Also available in 3 parts. §

PERCUSSION
MICROSYNTH

Two Channel touch Sensitive unit plus
variable angle LF.O. phaser, interna
and external triggering

el £32

'88/72 NOTE PIANOS

vanced simulation of Piano Key Inertia.

COMPONENT KITS
4 including Keyboard
‘ 88 NOTE £266
Z 72 NOTE £234

The above may also be
purchased in four parts.
DOMESTIC KITS
inc. Cabinet, P.A,, & Spkr.
88 NOTE £442
72 NOTE £3
STAGE MODEL
inc. Cabinet & Stand
4 72 NOTE £383
ALL PRICES INC. VAT. CARR, & TELEPHONE ADVICE
SAE. for full Specs & MANF. PRICES. VISA-ACCESS
Competrtive quotations can be given for export.
Please afiow 3-14 days for normal despatch

CLEF PRODUCTS (ELECTRONICS) LIMITED
{Dept PE)

44A BRAMHALL LANE SOUTH BRAMHALL
STOCKPORT CHESHIRE SK7 1AH
TEL 061 439.3297

chords - extendable to 200 scores. Master Rhythm also

SPECIALISTS SINCE 1972 {Published In P.E.)

Using Patented electronic technique to give ad

OUR GREAT NEW ILLUSTRATED CATALOGUE IS

PACKED WITH INFORMATION ON SUPERB QUALITY,
PROFESSIONAL BURGLAR ALARM EQUIPMENT

Jossc: amcarc ]

o7 BAND-BOX 5osswec| | | 58 AT UNBEATABLE PRICES! oo

{Published in P.E.)

CABINET THREE PIECE BACKING BAND
e oyt SEND SAE OR PHONE NOW FOR YOUR COPY SéJPTELgEé:TRONICS
{Published instrumentalists to back Soloists 217 WARBECK MOOR
in P.E.) DRUMS + BASS + KEYBOARDS BURGL
Over 3,000 chord changes {60 scores) on 132 different XHLIAE;%% SYSTE%ﬂn & DISTMR:::STOR AINTREE LIVERPOOL

L9 0HU/051 523 8440

required
FULL KIT £235 EXTENSION £82

Modem Kit
| Only £39.95

* CCITT standard
300 baud full duplex

’ Direct connection:- greatly reduces data loss associated with
MASTER RHYTHM acoustic couplers

* #

PROGRAMMABLE DRUMS . i
Twenty-Four Rhythm programmable f’gcn"?rr:g from phone lines therefore no power supply
Drum Machine with twelve instruments. . = —
Eight sections are extended to 24/32 * Opto coupled data in and data out for intrinsically safe
measures for two bar pr'ogrammlng Se- operation
quence operation and Instruiment tone i 5 o
adjust. Build it yourself for £39.95 including VAT and postage (note -
COMPLETE KIT £79 case not included).
STRING ENSEMSBLE £198.50
ROTOR-CHORU £98.00
Racom Ltd, Dept. C

SQUARE FRONT KEYBOARDS N 9
88 NOTE £60 49 NOTE £29 81 Cholmeley Road, Reading, Berks RG1 3LY
73 NOTE £50 30 NOTE £19 Tel: 0734 67027

KEYSWITCH ITEMS ALSO AVAILABLE

Practical Electronics September 1983



I-PAK BARGAINS

DEE CONNECTORS GOLD
PLATED
Order No.  Price Ea
Plugs 9 way M7 £0.80
15 way
25 way
Sockets 9 way

ONNECTORS GOLD
PLATE

TED
Suitable for Order No.
DiB1 23 wi 1756
Spectrum 2| wav 1757
BBON CAD
25 way mumcolouved
Drder No.
1758

Price Ea
£1.85
£2.10

Price Ea
£1.50

(per metrej

D.I.L. PIN HEADERS
Gold pin for high contact reliability.
Insulallng covers included
Pin Order No
14 an
16 2228 .65

Price Ea
60

- OCRETE TE
LOW PROFILE
D.LL PCB Order No.
8 pin 1
14 pin
16 pln
18 pin
20 pln
22 pin
24 pin
28 pin
48 pin
VOLTAGE REGULATORS
100 MA T0O-92 Case
Order No.
78L05

Price Ea
.08

Price Ea

Order No.  Price Ea
79L05 55

1 AMP TO-220 Case
POS + Order No.
MVR7805
MVR7812
MVR7815
MVR7818
MVR7824
Order No.

N NG IRON
AND ACCESSORIES

Soldering lrons
Model Order No.  Price Ea
1831 £5.20

MLX 12V 25 Watt
SK1 Kit 15 Watt
REP LACEMENT BITS &
ELEMENTS

FOR MODEL SX & X25
Size Drder No.  Price Ea
4" (3mm) 1932 £0.65
3/16" {4.7mm) £0.65
3/32” {23mm £0.65
Element £2.10
FOR MODEL €230
Si Order No
1944

1345
1946

Price Ea
£0.65

mm)
3/16" (4.7mm}

3/64” (1mm)

Element

FOR MODE'L €250

FOR MODEL MLX Order as Model SX
FOR MODEL SK1 Order as Model CX230
ANTEX ST4 IRON STAND

For all ANTEX-SOLDERING IRONS
Order No.  Price Ea
1939 £1.60

AEG-TELEFUNKEN 7 SEGMENT LED
DISPLAYS

10mm .4 inch 10-pin DAL

R/H decimal point

Price Ea
£1.00
£1.10
£1.10
£1.00
£1.10
f1.10

Order No.
1585
1586
1587
1588
1589
1590

Com Anode RED

Com Anode GREEN
Com Anode YELLOW
Com Cathode RED
Com Cathode GREEN
Com Cathode YELLOW

13mm .51 inch 10 pin D.IL.

R/H decimal point

Price Ea
£1.00
£1.10
£1.10
£1.00
£1.10
f1.10

Order No.
1591
15%
1593
1894
1695
1536

Com Anode RED

Com Anode GREEN
Com Anode YELLOW
Com Cathode RED
Com Cathode GREEN
Com Cathode YELLOW

20mm 8 inch 18 pln DL

L/H decimal point

Price Ea
£1.85
£1.85

Order No.
Com Anode RED 1597
Com Cathode RED 1498

BULGIN PLUGS & SOCKETS
Order No.

Price Ea
1630 £0.64
1631 £1.68
1632 £0.54
1633 £1.42
1635 £1.10
1636 £1.06
1638 £0.64

P180 3
P170. 6
P10 3Kde connector mates with
P780. 6. AC

P82 2 pole outlet skt mates with
P72 & P&JZ. 6A 250VAC

PIT2 Zxole connector mates with
P182. 6

P537 connector mates with

P530. 10A 250V AC

PS87 connector mates with

P580 & PS79. 6A 250V AC

P580 inlet skt mates with

P587 & P89, 6A 250V AC

SA2097 3 oole connector mates
with SA2096. 5A 6V.AC/0C 5A
110VAC 5A 250VAC 1A

S00V.AC

PB36 6 pole connector mates with
PB35, 3A up toSD

P35 ﬁxole inlet skt mates with
P636. 3A up to 50V

P552 8 Kole outlet skt mates with
P551. 6. AC

P551 8 Kde connector mates with
P552. 6A 250V.AC

ol2 outlet skt mates with
ZVAC

£1.96
£1.06
£1.00
£0.86
£2.78

1639
1641
1642
1684
1645

SIL RECTIFIERS
IN4000 SERIES
1A Plastic Encapsulated Diodes
VRRAM Drder No. Price Ea
IN4001 045

LINEAR DISPLAY (BARGRAPH)
Ten LED elements housed in 20 pin package to
form & compact linear bar display. Can be end
stacked to create bargraphs of vanous fen:

Order No
RED 1558
GREEN

1559 £2.50
YELLOW 1560 £250

th:
ng:e Ea
£2.50

AEG — TELEFUNKEN SHAPED LEDS
IF = 20mA RED 1.6V
GREEN 2.7V
YELLOW 2.4V
3mm RANGE CYLINDRICAL
RED
GREEN
YELLOW
SQUARE
RED a2 20
GREEN 1569 23
YELLOW 23
TRIANGULAR
RED 1563
GREEN 1570

YELLOW 1577
Smm RANGE RECTANGULAR

GREEN

YELLOW

CYLINDRICAL

RED 1565

GREEN 1572

YELLOW 1579
SQUARE

Order No.  Price Ea
1561 20

1568 23
1575 2

B

564
15N
1578

Bk by

1566
1573
1580
TRIANGULAR
RED 1567
GREEN 574
YELLOW 1581

Bis bR

VIDEO LEADS

Grder No.
BNC plug to BNC plug 2 metres 75
ohms Coax. Betamax to Betamax m
BNC plug to UHF plug 2 metres 75
ohms Coax. Betamax to VHS 12
UHF plug to UHF plu 2 metres 75
ohms Coax VH HS
UHF Coaxal plug lo UHF Coaxial
socket. 2 metres 75 ohms low foss
cabie. m
UHF Coaxal plug to UHF Coaxial
plug. 2 metres 75 ohms low loss
cable 134 £2.40

Price-Ea
£2.70
£2.50
£2.30

f220

IN5400 SERIES

3A Plastic Encapsulated Diodes

VARM Order No. Price Ea

Sov INSATD n
100V INSAQH
200V INS402
300V INS403
00V IN5404
500V IN5405
600V IN5406
800V IN5407
1000V IN5408

UMNF PLUGS SOCKETS & ADAPTORS
Description Order No.  Price Ea
PL259 standard plug .40
SD239 socket 4 hole ﬁxmgﬁ 1716
S0239 socket single hole hixini m
PL2%8 double end female coupler 118
NC555 reducer for PL259 (small) 19
NCS56 reducer for PL259 {large 0
M359 right angle coupler PLZ59 to
$0239

M358 T Connector Female-Male
Female a2
NC583 Inkne coupier PL259 x 2 1723

BY550 SERIES
5A Plastic Encapsulated Diodes
VRRM Order No. Price Ea
50V 8Y550-50
100V 8Y550-100
200V 8Y550-200
400V BY550-400
600V B8Y550-600
800V B8Y550-800

BRIDGE RECTS
WO SERIES
1 AMP Piastic Encapsulated
VRRM Order No. Price Ea
SV 19
100V
200V
400V

BR1/100 2
BR1/200 2
BR1/400 .25

BNC PLUGS, SOCKETS & ADAPTORS
50 ohms)

Description Drder No.
BNC15 5 ohm standard plug 174
BNC1502 chassis mounting skt 1725
BNC1503 chassis mounting skt
single hole fixing 1726
BNC1520 BNC male to S0239 female 1727
BNC1521 BNC female io PL259 male 1728
BNC line socket 17132

Price
.15

SWITCHCRAFT QD PLUGS & SOCKETS

Order Nd.  Price Ea
A3F Cord Plug (female) 1734 £1.50
A3M Cord Plug {male)
D3M Chassis Skt (male}
O3F Chassis Skt {female}

2 AMP Plastic Encapsulated
VRRM Order No. Price Ea
50V BR2/%0

100V BR2/100
200V BR2/200
400V BR2/400
800V BR2/800

LIGHT EMITTING DIODES
Miniature LED body dia .125”
Order No.
TiL203 RED 1501
TIL211 GREEN 150
TIL213 YELLOW s@

Standard LED body dia. 2°
FLV11? RED 1
FLV310 GREEN 505
FLV410 YELLOW 506

OTHER LED'S

Order No.
1504

Order No.
RL209 clear 125"
luminating RED
FLVIt1 clear 2
illuminating RED
CQx21 flashing LED RED
CQX95 dual LED RED/GREEN
CQY98 Intra Red LED 2/

OPTO ISOLATORS
{L74 Single

ILD?74 Double
Q74 Quad

522

1523 12
1524 45
1525 60
1521 30

Price Ea
£0.55
£1.16
£2.10

Order No.
1515
1516
1517

OUR GREAT NEW CATALOGUE
Presented with a Professional Al:pvoach and Agpeal 10 ALL
who require Quaiity Electronic

6 AMP Plastic Encapsulated
VRRM Order No. Price Ea
SOV BR6/50
100V BR6/100
200V BR6/200
400V BR6/400

tors and other Accessores ALL at realistic pnces. There are
no waSIed pages of useless information so often inciuded in
C publish ed days Just sohd facts ie price
description and dual f of what we have avai
abie. But vemembev BI-PAK's policy has always been to sell
guahw components at compelitive prices and THAT WE

We hold vast stocks “in stock” for fast
immediate dehvery. all items in our
Catalogue are available exstock. The
Catalogue is designed for use with our
24 hours “ansaphone” sefvice and the
Visa/Access credit cards, which we
accept over the telephone.

To receive your NEW 1983 BI-PAK
Catalogue, send 75p PLUS 25p p&p

10 AMP Isolated Metal Case
VRRM Order No. Price Ea
5V BR10/50 140
100V BR10/100
200V BR10/200

150
1.60
400V BR10/400 1.90

25 AMP (solated Metal Case
VRRM Order No. i
SV BR25/50

100V BR25/100

200V BR25/200

400V BR25/400

This tors for the

'8CSBB"
Bl-PAK COMPONENT & SEMICONDUCTOR BARGAIN BOX
d hobbyist is probably the most value

packed ~elec(»an ever oﬁered ll consists of Resistors; carbon
ics, Potentiometers; sngle, dual, shder &
Plugs, Sockets etc. PLUS a sélection of

Capacitors; All types sorts & sizes nncludmg electrol
preset. Switches, Fuses. Heatsinks. Wise. P.C. Board.

wwewound of various values,

Semiconductors for everyday use in popular Hobbv Projects, these nclude SCR's. Oiodes
Rectifiers, Triacs & Bridges as well as a first class mix of Transistors & IC"

In all we estimate the value of this BCSBB

in current retail catalogues lo be over £25.

So heip yourselt to a great surprise and order a Box today for just £6.50 GNLY at BI-PAK.

You can call us on 0920-3182/344,
Answerphone Service NOW. Order No: V.P.85.

2 and order it with your Barclaycard or Access Card

24hr

Use your credit card. King us on Ware 3182 NOW
and get your order even faster, Goods normally
sent 2nd Class Mail.

Remember you must add VAT at 15% to your
order.

Total Postage add 75p per Total order.

Send your orders to Dept. PE9 BI-PAK PO BOX 6, WARE, HERTS.
SHOP AT 3 BALDOCK ST., WARE, HERTS. *
. TERMS: CASH WITH ORDER. SAME DAY DESPATCH. ACCESS, <
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3122. GIRD 388 7006.
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING. 4
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SUPERKITS!

NOW WITH NEW CHOICE OF CASES

BOXES SUPPLIED WITH STANDARD UNITS ARE PLAIN ALUMINIUM WITH A LIPPED LID. THE
‘BLK' UNITS HAVE ALUMINIUM BOXES WITH STEEL TOP COVERED IN STYLISH BLACK
STELVITITE LAMINATE. UNITS MARKED WITH ** DO NOT INCLUDE BOXES {FURTHER OETAILS
IN LIST).

SETS INCL PCBs, ELECTRONIC PARTS, INSTRUCTIONS. MOST ALSD INCL. KNOBS, SKTS, WIRE,
SOLDER, BATTERIES NOT INCL. BUT MOST WILL RUN FROM 9V TO 15V DC SUPPLIES. FOR
FULLER DETAILS SEE CATALOGUE (SEE BELOW).

AUTOWAH: Guitar-triggered wah-wah

BASS BOOST: Increases volume of lower octaves SET 138-8

CALL SIGN: Programmable 8-note musical call sign SET i1

CHORUS UNIT: A solo voice or instr. sounds like more! SET 162

COMPARATOR: LED level indicator for 2 channels SET 129

COMPRESSOR: Limits & levels maximum signal strength SET 133

ECHO UNIT: With double tracking SET 168

FREQUENCY DOUBLER:. Raises guitar frequency by 1 octave SET B

FREQUENCY-GENERATOR: Multiple waveform test osc SET 128

FUNKY-WOBULO: Novelty voice modulator for funny effects SET 149

FLANGER: Fascinating delayed-feed-back effects plus phasing SET 153

FUZZ: Smooth distortion whilst keeping natural attack & decay  SET 91

GUITAR EFFECTS: Muitiple variation of level & filter modulation SET 42

GUITAR OVERDRIVE: Fuzz plus vaniable filter quality SET 5%

GUITAR SUSTAIN: Extends effective note duration SET 15

HARMONOLA: Versatde 3 octave organ® SET 125-T

HUM CUT: Tunabie filter for reducing low frequency noise SET 141

JABBERVOX: Voice disguiser with reverb & tremelo SET 150

MAD-ROJ: Variable sirens, incl. police, galaxy machine-guns etc  SET 146

METRONOME: With audible & visual beat & down-beat marking  SET 143

MICROPHONE PRE-AMP: with switchable bass & trebie re-

sponse SET 144

MINISONIC (PE) MK2: 3-octave very versatile music synthe-

siser® SET 38

MIXERS: Several - details in catalogue (see below)

NOISE LIMITER: reduces tape & system hiss SET 145

PHASER: with automatic & manual rate & depth controls SET 164 £24.10

REVERB: Analogue unit with vanable delay & depth controls SET 122 £2219

RHYTHM GENERATOR: 15 switchable rhythms (NEW UNIT) SET 170 fa117

RING MODULATOR: for intermodulating 2 separate sine freqs.  SET 87 1362 £15.42

ROBO BOX: Versatile Robot type voice modifier SET 165 2189 £2479

ROGER 2-GONG: 2 gongs ded at end of issi SET 126-LS  £1255  £1455

ROGER BLEEP: Single bleep ded at end of SET 12748 £1007 £1247

SCRAMBLER: Codes & decodes transmissions authorised chans ~ SET 117 2181 £2361

SEQUENCERS: 128-note keyboard controlled {keyboard incl.} SET 76 £11093 £114.59
16 note (up to 64-bit pattem) panel controlied SET 86 £53.15  £56.95

SPEECH PROCESSOR: for clearer transmission SET 110 £1290 £1450

STORM EFFECTS: Automatic & manual wind, rain & surf SET 154 £16.72  £19.62

SWEEP GENERATOR: Audio test unit SET 169 1642 f18.22

SYNTHESISER INTERFACE: allows instrument to trigger synth  SET B1 £959 £N9N

TREMOLO: Deep tremolo with depth & rate controls SET 136 fion f1an

TREBLE BDOST: Increases volume of upper octaves SET 1387 £924 fns4

TONE CONTROL: bass & treble cut, gain & range (6 controls) ~ SET 139 £16.72

VIBRATO: vanable rate & depth pius additional phasing SET 137 ¥ £26.79

VOCODAVOX: Modular Vocoder SET 152 / £72.76

VODALEK: Robot type voice modulator with depth & rate

controls SET 155 £14.75

VOICE FILTER: tunabie for selected freq bandwidth & gain SET 142 f1021 1281

VOICE-OP-FAOER: for reduction of music level during talk-over  SET 30 £1002 f1242

VOICE-OP-SWTICH: with variable sensitivity & delay SET 123-LS  £1380 £1580

WAH-WAH: with auto-trigger, manual & oscillator control SET 140 €In 2021 §

WHEEBY—JEEBY: 2 intercoupled oscillators produce variable

sirens SET 151 £1378 £1558

WINO & RAIN: manual control of these two effects SET 28 £1133  £1379
WOBBLE-WAH: Oscillator controlled wah-wah SET 161 £13.40 £1540

KIMBER ALLEN KEYBOAROS (surely the best?):
KEYBOARD CONTACTS GJ (SPCO):
KEYBOARD CONTACTS GB (DPST):

3-0ct £32.43, 4-Oct £40.68, 5-Oct £48.52
3-Oct £20.29, 4-Oct £26.50, 5-0ct £32.1
3-0ct £2327, 4-Oct £30.45, 5-Oct £37.62

PHONOSONICS

PHDNDSONICS MAIL DROER, DEPT PE38, 22 HIGH STREET, SIDCUP, KENT DA14 6EH.
01-302 6184

Plgase use full address. Payment CWO, CHQ, PO, Access, Barclay, or pre-arranged coliection.
Prices incl UK P&P & 15% VAT. E&OE. Despatch usually 10-14 days on most items. For
comprehensive catalogue send SAE. {if you five overseas send £1.00 or equiv.). MORE KITS ARE IN
CATALOGUE.

est

uy

rofton

MONITORS

IT'S A BETTER BUY THAN MOST AT
LESS THAN £4 PER MHZ.

THE PRICE IS AS CRISP AS THE IMAGE.
ORDER TODAY -WE'LL SHIP RIGHT AWAY.
Allmajor Credit Cards accepted.

Phone for details of cased and open
frame monitors.

CROFTON ELECTRONICS LTD.

35 GROSVENOR ROAD, TWICKENHAM, MIDDX 01-891 1923/1513Telex 295093

PARNDON ELECTRONICS LTD.

Dept PE2 44 Paddock Mead, Hadow. Essex. CM18 7RR. Tel 0279 32700

RESISTORS: } Watt Carbon Film E24 range + 5% tokrance. High quality resistors
made under stnctly contolled condiions by automatic machines.
Bandotiered and colour coded

£1.00 per hundred mixed (Min 10 per value) VOLUME
£8.50 per thousand mixed (Min 50 per value) DISCOUNTS
AVAILABLE

Special stock pack 60 values. 10 of each £5.50

7106-CMOS 31} Digit AD Convertor
£6-50 LCD Drive & Backplane Drive
AND-0-5" 3} Digit LCD Display
£3-50 includes colon +

SPECIAL OFFER - BUY BOTH FOR £8-95
Full List Available — Send SAE
ALL PRICES (NCLUDE V.A.T. & POST & PACKING - NO EXTRAS

MIN ORDER - UK £1.00 OVERSEAS £5 CASH WITH ORDER PLEASE
\ Same Day Despatch )

}_ ==

—BECOME A——
RADIO AMATEUR

Train now for the Radio Amateur Licence {1l

examination. No previous knowledge i {

needed, only a few hours per week of home [y ’ 2
study for 3 to 6 months. Post coupon now 2% ; - _‘ ¥ e
for details or tel. 0734 51515 (24 hr service) 5

Brihsh National Radio Xﬁchlmcsiholl Reading, Berks. RG1 18R

r FREE brochure without obligation from: —
British National Radio& Electronics Schoal |

READING, BERKS. RG1 1BR

L PE/9/846
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FREE GREEN cataiocue vet

NO? Send S.A.E. 6 - 9" TODAY!
it's packed with detans of all our KITS plus large tange of SEMICONDUCTORS
including CMOS, LS TTL hinear, microprocessors and memorses; full range of
Dimmer LEDs, capatcitors, resistors, hardware, relays, switches We also siC VERQ
MK6  Transmitter for sbove £ 4.20, and Antex products as well as books from Texas Instrumients, Babani and Elektor
TD300K  Touchdimmer £ 7.00 ALL AT VERY COMPETITIVE PRICES
£7.00 ORDERING IS EVEN EASIER — JUST RING THE NUMBER YOU CAN'T
Touchswitch J FORGET FOR PRICES YOU CAN'T RESIST.
Extension kit for 2-way £2.50 Answenng

switching fo¢ TD30OK 5-6-7 8-9-10 service evngs
£3.50

DISCO LIGHTING KITS

HOME LIGHTING KITS S
These kita contain sll necessary companants and full
Instructions & sre designed 16 repiace 8 slanderd wall
swAch and control up 10 300w, of lighting

TDR300K RemoteControl  £44.30 and frequency of direciion
change. being variebie by means of poten

Tomaters #nd NCOrpOraTes 8 mMaster

dimming control £14.60

n of the ebove. Vaavunng
nel s8qQ
veriable by meens of ¢ pr
switched only st maing 2010 Crossing points.
1o reduce radio interterance to @ mimmum

£8.00
et £0p

This 3 channel sound to light kit ha‘ules
zer0 voitage switching, sutomatic
control and built in mic. No connectior
spesker or #mp required. No knobs to
$1mply connect to Mains supply and

lamps. | \Kw :noﬂncllonly £ 1 .95

TS300%

0

and give us your Access of Barclaycard No. or write enclosing
cheque or postal order. Official orders accepted from schools, etc. & weekends

: COMIPONENTS

(80°C masi nd v s a wide range in stock including:

MK2 50010 STATE RELAY 91 REG 501

Switches 240V ac motors, ights. EGU 5
LATORS) ]

78.0%

heaters lrom logic/ computer crouns
Zero voliage switChing, ppto isalated
Supplied without 1nac €260
MK4 PROPORTIONAL
TEMPERATURE CONTROLLER
Uses bufst tite” technique t0 may

Rotary Controlied
mmer

Optionsi opto input DLAT

Allowing audio (" "beat fight

MINIKITS

MK ELECTRONIC THERMOSTAT
Uses LM3911 IC 10 sense temperature

1 26
79L0% 12
ELECTRONIC LOCK KIT XK101 o3 a2
This KIT contains a purpose designad lock IC,
10-way keyboard, PCBs and all components
to construct a Digital Lock, requiring a 4-key
sequence to open and providing over 5000
different combinations. The open sequence
may be easily changed by means of a pre-
wired plug. Size: 7 x 6 x 3cms. Supply: 5V to
15 V d.c. at 40uA. Ouput: 750mA max.
Hundreds of uses tor doors and garages, car
anti-theft device, electronic equipment, etc.
Will drlve most relays direct. Full instructions

supplied.  ONLY £10.50

Electric lock mechanlsm for use with iatch
locks and above kit  £93 50

LCD 372 DIGIT MULTIMETER
16 renges including DC voitage (200 mv-1000
tan lempersiure 10 wittun 0 5°C  Ideat v) and AC voltage, DC current {200 mA-10 A)
tor photography. incubstors. wine 1 and resistance (0-2 M} + NPN & PNP transistor
making, etc Maa load ﬁuw 1240V C el ain and diode check Input impedance 10M.
::‘;m’;;n%edgamm C 585 i 460 gan 155x88x31 mm. Requires PP3 9v battery.
ks T M Test isads includes  ONLY £29.00
up 10 IKW at 240V ac 10 be switched
on {or oftt for a varable tme trom 20

o 35 hrs Longet or shotles
penods  possble  with  minos

omponent changes (2

MK1S DUAL LATCHEO SOLID
STATE RELAY
Comprises two MK2s with latch irgurt
enabling the MK12 kit 10 coniral two
mains loads independently. Two
outpul tracs  nol  suppliied.  |See
remate contot kits.) €45

\N\ MK19 DC CONTROLLED
AUDIO AMPLIFIER

May be used with wirtually any siefec
audro ampiiter 1o control  bass
volume ireble and halance remotely
erther using & wire ok or the MK1T
infra red recewer A 1 of 10 decoder
with LEQS 15 also inciuded lor remote |
nputl selection/ display  (See remole

control kits | €10 70
REMOTE CONTROL KITS

"JUPITER AC

MICROCOMP AR
UTER V SIM’L( INV.A RED YIANSM"'(:
- . I h LI Il - d v
uses FORTH which executes about 10 times faster and B etrany T nela olasnc bow Reauee 3
requires less program memaory than a comparaole program :"7 INFRA NEO n.!ﬁuv(- . . .
using basic. Features BK ROM, 3K RAM; built in speaker, 00w o1 740V oc Rangs 900:0a 30 1t om o¥t o
40 key keyboard and a 32 x 24 line-flicker free display on TV o aciall torice] for
Comes supplied complete with leads, mains adaptor, a comprehensive rxs CWAY KEY so:-o s ¢
easy-to-follow manual on Ferth programming + FREE cassette SuLUss ity e IBME 12 Vrensmine: rec,

AR wherg only 4 Chennals are reauired
containing 5 sample programs. ON LY £75 oo + £2.00 MK10 18 WAY KEYROARD

. carriage « VATH
DRAGON 32

MK1Y 10 channel = I enslogus o/p receive:
£14 3 + £7carriage

ORIC 1 (48K RAM)

ogue cireu
£14 3+ £2.50carriage
complete AN IDEAL PROJECT FOR BEGIN:

JUPITER ACE SOFTWARE ‘::‘:ﬂ.,..v.‘:'"l'i‘.';”.".‘.':' volme ot b
NERS Orderas XK 102 £5 OO ALL PRICES EXCLUDE VAT

J3 SPACE INVADERS £3.90  evaizols 18 6
J4 SWAMP MONSTERS £3.90 e
MICROPROCESSOR CONTROLLED
MULTI- PURPOSE TIMER

SL490 Tau &
J5 DOT MAN £3.90 2
Now you can run your central heating, lighting, hi-fi system and lots
more with just one programmable timer. At your selectlon it Is
designed 1o control four mains outputs independently, switching on

HOME CONTROL CENTRE

This kit enabies you 10 CONTrol up 1o 6 ditterent
apohances anywhats :n the house from the
comiort of your armchair The transmutter
imects coded pulses N1 the mains which are
decoded Dy recerver modules connectsd 10 the
Same mains suPDly and used 10 Switch on The
appliance addressed The transmiter aiso
nciudes s COMPUTER intetface 30 you Can pro
gramme your favounte micro leg ZX8M t
SWiCh Lghte heating electnC bisnket make
your morrung coffes.  #tc.  automatically
without rawiring yOur house JUST THINK OF
THE POSSIBILITIES The kit inciudes all PCBs
and components for one tronsmitier and two
fecevers. plus & pre driied box for the
transmitter

Order as XK112. £42 00
Additional Receivers XK111 £10.00

LY

LNe1a 98
!NIZS 3 40
tmn s |o

10
“Veo

S a1

“OPEN-SESAME"

The XK103:s a general purpose infra-ced teansmitter
receiver with one momentary inormally openi relay
contact and two lstched transistor outputs
Designed primarily for controliing motonsed garage
doors and fwo auxillidey oufputs for arage
ights at 3 range of up to 40 t. Tha unit slso has
numerous apphications in the home for switching
ights. TY. closing curtains, etc. Ideal for aged or
disabled persons

The Kit compaises s mains powared recever. a four
button transmutter, complete with ore-drilied box
fequiing e 9V battery and one opto-isolated sohd
state switch kit tor inter-facing the receiver 10 mans
applances As with all our kits. full instructions are

supplred
ONLY £23.75

L1909 60

900

XK113 MW RADIO KIT MK6 MK 7

Based on ZN414 IC, kit includes PCB, wound

aerial and crystal earpiece and all components

to make a sensitive miniature radio. Size: 5.5 x

2.7 x 2cms. Requires PP3 3V battery. IDEAL
FOR BEGINNERS. £5.00

Jd 3NOTE DOOR CHIME g4
Based on the SABO600 IC the kit is supplied
with all components, including loudspeaker,
printed circuit board, a pre-drilied box (95

71 x 35mm) and full insiructions. Requires
only a PP3 9V battery and push-switch to

A
13cm Renge ap

WHY NOT COME IN AND SEE :uu: " v:nv keydoard ! o i Mn!’wu:vll;s
IT FOR YOURSELF!

COMPONENT PACKS

PACK 1650 Resstors 47 ohm to 10 Mohm
10 per vslue £4.00 This new design is based on
PACK 240 = 16V Electrolytic Cap"f-i;'! the ICLT126 ls tower power |
104F 10 1000uF — 6 per valug £3.25 version of tha ICL7106 chi
PACK 360 Polyester Capscitors 00V 1 and a 312 digit liquid crvn‘;t ‘
1F 250V - 5 per velue £5.55 display. This kit will form the -
PACK 445 Sub-miniature Presets 100 ohm 10 basis of a digitel multimeter
1 Mohm - 5 per valus [2.90 {only a few additional resistors and switches
and off at pre-set times over a 7 day cycle, e.g. to control your central { PACK 5 30 Low Profile IC Sockats 8. 14 ang 18 are tequired—deiails suppliad). or a sensitive
haating {including different switching times for weekends). just | pin — 100f each £2 40 dignal  thermometer (-50°C to  +150°C)
connect it to your system programme and set it and forget n-—the PACK 8 25Red LEDs ISmmdia ) £1.25
clock will do the rest £39 oo
FEATURES INCLUDE NOW Only -
» Kit includes all components, PCB.
s box. assembly and programming
instructions)

DVM/ULTRA SENSITIVE
THERMOMETER KIT

reading to 0.1°C. The basic kit has 8
sengitivity of 200mV for a full scale reading.
automatic poladity indication snd sn ulirs
low power requirement—giving 8 2 year
typical battery life from 8 standard 9V PP
when used B hours a day. 7 days a week

24 HOUR CLOCK/
APPLIANCE TIMER KIT

Order as CT6000
'XK114 OPTIONAL RELAY KiT
L3 ne re e

3

Switches sny appliance up 10 W on and off &t
presel umes once per day. Kit contans
AY-8:12301C. 0 5 LED display. mans supply.

Price £15.50

Add 65p postage & packing + 15% VAT to

dispiay dervers, switches. LEDs.

s PCBs

total Overseas Customers;

and full ingteuction:
CT1000K BasicKit £14.90
CTIO00K with white box
1567431 = 71mm}. {17.40
IReady Buit) £22.50

FAST SERVICE - TOP QUALITY - LOW LOW PRIGES

No circuit is complete without acallto -

ELECTRONICS™=™

11 Boston Road sccess
London W7 3SJ x"‘“‘“‘”m

e Add £2.50 (Europe), £6.00 {elsewhere) for

p&p
Send S.A E. for further STOCK OETAILS
Goods by return subject to availability.

5 M Fri
OPEN **Tosmto som st

Leca Tower (33

UXBRIDGE ROAD

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

AUNGS NORTR
CIRCUL AR RD =8

TEL: 01-567 8910 ORDERS ’

01-579 9794 ENQUIRIES
01-579 2842 TECHNICAL arTem 3pm
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TEST EQUIPMENT CEN

RETAIL ® MAIL ORDER © EXPORT o INDUSTHIAI. D EDUCATIONAI.

TRES Srev'sixonrs aweex

DIGITAL MULTI

HAND HELD ®With tree carry case
K025Cs13 range 0.2A OC 2 meg ohm £24.95
KD305e16 range 10A OC. 2 meg ohm £29.95
K D30Ca26 range 1A AC/0C 20 meg ohm £34.95
KD55C®28 range |0A AC/0C 20 meg ohm  £38,95
6010+ 28 range 10A AC/0C 20 meg ohm £34.40
7030+ As 6010 bul 0.1 basic £41.30

K06 15916 range 10A OC 2 meq plus Hig lesler £39.95
189M 30 range 10A AC/0C. 20 meg plus Hig

lester £69.95
HD30 16 range 0.2A AC/0C 2 meg ohm £41.95
HD30/8 As above plus conl. buzzer £44.50
HD31 22 range 10 AC/0C 2 meg ohms plus con.
buzzer £58.95

DM2350 = 21 range 10A AC/0C 20 meq ohm

miniature hand held aulo range £49.95
Beckman V100 34 range 104 AC/0C
20 meg ohm £56.35

RS (uKk C/P Free)

ALL MODELS 3%
o ) DT UNURS
- S7ATED

8eckman T110 As Y100 plus Cont, lest.

etc £67.85
Sifam 22008 21 range 2A AC/0C
20 meg ohm £39.95
+Optional cmy case £2.95
BENCH MOOELS

TM353¢ 27 range LCO 2A AC/0C £86.25
TM355¢ 29 range LED 10A AC/0C £86.25
TM351e 29 range LCO 10A AC/DC £113.85

*Oplional carry case £6 84
2001 28 range LCD 10A AC/0C plus Srange
Cap. Meler with case £108.00
TM451 4", digit LCO every lacility 10.02°<( £171.00
1503a 4, digit LCO every lacltlly 005  £171.00
1503Ha 0,03'; basic version of above £189.00
1504 true RMS version £201.25
Sifam 2500 24 range LCO 2A AC/0C £89.95
Metrix (17T} professional 3% + 4% digit
OMM's standard & Irue RMS 4 models slocked

_ £77.00-£20125

FREQUENCY COUNTERS SIGNAL GENERATORS (2202401 )

|

PFM200A MHZ hand hetd pockel 8 digit LED £77.60
B110A 8 digit LED bench 2 ranges 100MHZ £77.00
86108 9 digit LEO bench 2 ranges 600 MHZ £113. E

80008 9 digll LED 3 ranges 1 GHZ £178.00
TF040 @ 8 digit LCO 40 MHZ £126.50
TF200 = 8 digit LCO 200 MHZ £166.75

= 0plional carry case £6.64
Prescalers - Extended range ol mos| counlers

VPG00 600 MHZ £43.00
TP10001 GHZ

ELECTRONIC INSULATION TESTEIﬂ
YF 501 500 V'O 100m with carry case £63.00

MULTIMETERS[ux crpese) [ 1
HM102Z 20K/v 104 DC 22 range

& cont. buzzer £13.50 |
HM1022 20 K/V

22 range & cont buzzer £1495

EVCS000/5001 21 ranges, SOK/V. |
Range doubler 10A 0C. £18.95

TMKS500 23 ranges 30K7V. 12A OC plus I
conl. buzzer. £24.75
NHSER 20K/V. 22 range pockel £10.95 |
ETU 102 14range 2K/V pockel £6.50
830A 26 range 30K/V. 10A AC/0C overload

proleclion. eic £23.95 |
360VR 23range 100K/V. Large scale

10 AC/0C plus Hle £39.95 |
AV1020 18 range 20K/ V. Deluxe plus He

tester £18.95

YN 360TR 19 range 20K/V plus Hle lester £15.95
Metrix Professional mullimeters

In stock 3 models irom £74.75

VARIABLE POWER |
SUPPLIES ux c/p 51 001
PP2410/12/24¥.0/14

£35.

PP243 3amp varsion £59.85

PS 13078 8/15V 7 amp twin meter £24 95
DIGITAL THEHMOMETEH [
TH301 LCO -50°C 10 <750° wilh S
thermocouple £68.48 N\
— S e
AC CLAMPMETER. SN
$T300 0/300A; 0/600
YAC. 0/1 Kohm G ranges
With carry case UK C/P65p}  £28.50

LOGIC PROBES -

LP10 10 MHZ £28.50
DLPS0 50 MHZ with carry
case and accessorles £52.33

AUDIO €ELECTRONIC

01.724 3564 nala]

301 EOGWARE ROAD. LONOON W2 18N, TEL.
ALSO AT HENRYS RADIO,

404/406 EOGWARE ROAD. LONDON. W2 TEL:

10

| "NM’ Series HAMEG: ‘SC' THANDAR:

FUNCTIDN : Ail sine/square/ Chiall -SR]
|trlangle/TTL etc VG100 ¢ KZ - {00 KHZ £90 00

TG10202HZ - 2 MHZ 66.75

PULSE

| TG10S Various lacililles S HZ - 5 MHZ £97.75

| AUDIO : Mulliband Sine/Square
LAG27 10 Kz to | MHz £90.85

A’GMA 20 Hz 1o 200 KHz (List £94.50] £83.50
R

$6402 100 KHz [0 30 MHz JlisI £79.50} £69.50
LSG17 100 KHz 1o 150 MHz £79.35

OSCILLOSCOPES »

Full specilicalion any model on request. SAE by post.

‘CS’ TR10: "3' CROTECH ‘DT Salgan
SINGLE TRACE UK C/P £3.00
3030 15 MHZ 5my_85mm lube plus componen!
tester C/P £3 00 £177.30
SC t10As Miniature 10 MHZ battery portable
Posl free £17
HM103 15MHZ 2mV. 81 7 display plus
component lesier C/P £3.00 £181.70
®0plional carry case £6.84  AC adaptor £6.69

Nicads £12.50
DUAL TRACE (UK C/P £4.00)

0V 520 Dual 20 MHZ £241.50

NM203/4 Oual 20 MAZ plus component

lesler £301.60
I €S 15624 Oual 10 MHz (List £321 00 £269.50

3131 Oual 15 MHZ + component lester £276.00

CS 15664 Qual 20 MHZ All lacititles |List £401.35]
£349.50
HM204 Dual 20 MHZ plus componen lester

sweep delay £419.75
CS 1820 Oual 20 MHz with extra facltities
fList £508.30) £485.00
0X710 Metrix dual 15 MHZ - component lzslzém4 .
OPVIONAL PROBE XITS 2
ll £7.95 X1- X10£10.50 x10 £9.45 X100 ﬂlﬁ %5

[ HIGH VOLTAGE METER
Direct reading 0740 KV
m Vol [UKC/P65p) £23.00

0OME013  £52, 75 [Carry case EZ %l

I DIGITAL CAPACITANCE
METER
0.1 pl to 2000 mtd LCO B ranges

THANSISTOR TESTEH
Direct reading PNP: NPN. :Ic

— 1 ,
mc P 65
(UK C/P 65p]
WWM&:
SEND LARGE
Cubegate LY FL PN o)
Limited

Port win CHEQUESTACCESS

Oroe.
01-724 0323 HIE T A e
HENRY'S COMPONENT SHOP. TEL: 01-723 1008 il

FORP.E

KITS & PCB’s rrouicrs

Full Kits including PCB’'s, Hardware and Cases (unless listed
separately), 1.C. Sockets, Veropins, Wire, Nuts & Bolts all included.

Reprints 45p extra.

Program Conditioner June 83 ................£16.98 Battery Tester April 83 e £12.85

Automobite Test Set May & .. £32.56 Wiper Delay April 83 {Less Relay) ... ... £7.44

Mains Watchdog May 83 ........ £14.47 Car Audio Booster (Stereo) Jan 83

Personal Stereo Amplifier May 83 {Less Case}..... ,..£18.98
|less case and transformer) ........... Diecast Case extra £475

£26.98
Switched Capacitance Phaser April 82 . £20.48 Frost /Overheating Waming Jan & £620

Top quality printed Circuit Boards made from P.E.
masters glass fibre board, roller tinned & drilled.

PCB’s

M.W. Radio Aug. 83 - £246 Digital Frequency Meter 8313
Soil Moisture Meter Aug. 83 £134 Car Accessory P.S.U. March B3 £153
Thermometer Aug. 83 - £1.58 Car Radio Booster Feb. 83 £1.74
Inebriation detector Aug. 83 £183 Digital Tacho Jan. & (3) .. £4.80
Continuity tester Aug. 83 £157 Car Audio Booster Jan. 83 . £325
Transistor checker Aug. 83 ... £232 Stylochord Dec. 82 {3} £1.49
2 Digit Down Counter July 83 27 Mini Chorus Unit Oct. 82... £285
4 Digit LCD Up Counter July & (2)..........£4.88 Audio Debug Probe Sept. 82 £158
4 Digit LED Down Counter July 8 (3)..... £8.83 Combo Amp (Main} Aug. 82 £3.45
4 Digit LCD Down Counter July 8 {3)..... £7.68 Combo Amp (Preamp) Aug. 82 4£362
Program Conditioner June & ... £1.8% Audio Test Set July 82 y £6.38
Automobile Test Set June B3 £3.47 Instrument Tuner July 82 (2) ......... £3.61
Mains Watchdog May 8 £2.07 Versatile Car Alarm July 82 (2) ....£3.68
Personal Stereo Amp May 83 £4.54 Burgler Deterrent July 82 £274
Battery Tester April 83 £1.95 Prescaler + Freq. Meter May 82 (3)........£2.80
Wiper Delay Apni 83 .£2.08 Function Generator May 82 _£358
Switched Capacitor Phaser April 83 £226

MORE KITS AND ELECTRONICS

COMPONENTS IN CATALOGUE

OUR LISTS
FREE PRICE LIST
Price list included with
orders or send sae (9 X 4)
CONTAINS LOTS MORE KITS,
PCBs & COMPONENTS

lllustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All pro-
ducts are stock lines for fast delivery.

Send 80p in stamps or add 80p to order.

Free to Schools/Colleges requested on official
letterhead. Normal despatch by return of post.

MAGENTA ELECTRONICS LTD

Magenta Electronics Ltd. Add 45p P&P to all orders

PC13, 135 Hunter St., Prices include VAT.

Burton on Trent, SAE all enquiries

Staffs. DE14 28T Official orders welcome

MAIL ORDER ONLY OVERSEAS. Payment must be in sterilng.
0283 65435. Mon-Fri 9-5. IRISH REPUBLIC and BFPO, UK PRICES.
Access/Barclaycard (Visa) by phone EUROPE: UK Prices plus 10%.

or post. ELSEWHERE: Write for Quote.

PE CAR COMPUTER

“One of the neatest, most comprehensive and most useful of these car computers

that we have yet come across . Practical Motorist

* Economy — save petrol by improving your driving technique and
improving the tuning of your car.

* Performance — dynamic checks on timing to improve performance
and economy.

% Security — protect your car by disabling the ignition. Enter a persona-
lised combination to restart.

% Attractive, easy to fit, easy to operate —comes complete with all parts
needed. Full instructions provided.

* Imperial or metric read outs.

PE car computer £88.50
Easy-to-assembie kit of parts £78.50
ignition cut-out £7.75

All prices include VAT. Allow £1 post & package. Goods by retum.
Send S.AE. for list of separately available parts.
PIMAC SYSTEMS LTD

20 Bloomfield Road, Moseley, Birmingham B13 9BY.
Tel: 021-449 03384

CEs
NG
va yof

BUY NOW WHILE STOCKS LAST!

TRANSFORMERS British made transformers at very attractive prices.

Primary Secondary Current 1+ 10+ 100+

240v: 45045v 400m/a 50p 45p 35p

240v: 6-0-6v 100m/a 58p 52p 43p

240v: 6-0-6v 500m/a 65p 60p 48p

L {Postage & Packing: 45p per transformer or £1.60 per 10,

These very hbgh quality British made two pin European £4.50 per 100}
adaptors are Ideal for driving Radios, cassette recorders, EUROPEAN
TV games, calculators etc. The adaptors fit in the UK ADAPTORS

shaver socket.
REF DC. Voltage Current 1+
EOB 5V 200m/a
EM3 sv 200m/a €1.00 80p 55p
EO9 6V 400m/a £1.50 £1.25 85p
{Postage & Packing: 45p per adaptor or £1.60 per 10,
£4.50 per 100}
Send now for our latest catalogue, 35p plus 30p P+P
Over 72 pages packed with compiete range of com
ponents. Includes Special OHer list, order form and pre-
paid envelope. Please add 15% VAT to the above prices

MARCO TRADING, DEPT. PE9Y,
THE MALTINGS, HIGH STREET, WEM, SHROPSHIRE, SY‘ SEN.
All orders despaiched by rewumn of mail. Tel: (0939) 32763

10+ 100+
50p 45p 32p
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CAPACITORS

CERAMIC Y00V
DISC (PLATE)
€12 MICRO MINI

22 100 1
22 350 30p
331 25 10p
CARBONFILM | 33 40 11p
5% HIL.STAR 331 63 120
LOW NOISE 17 % 8
1092 0 10M1 47 5 %
«wE2 2 | 47 @ Yo
wWEW 2%p | €7 63 12p
WEI2  6p 47 100 p
WE2 12 0 25 Bp
10 0 12
METAL FILM 10 63 14p
ULTRASTABLE | 10 100 16p
0.4W EXTRA
LOW NOISE ofa v
1002 1p 1M g 13 :::
2% E24
o €24 :2 2 6 160
2 100 2p
wowormic | o % it
GLAZE %W P o
022mwe | 3 00 280
€24 11p 100 16 14p
|l 16,
WIREWOUND | 100 20 I35
ONCERAMIC | 400 g3 260
E12 SERIES 100 100 30
210 IWATT 220 '3 i6n
20 %6 Vp
20 25 22
220 10 25
220 63 300
220 06 40p
a0 16 2p
a0 25 20
PRESETS 470 20 3p
RoTaRY pOTs | $70 53 e
LOW NOISE 1000 118\ [God
. SPINDLES 1000 5o iR
E3 SERIES 1000 8 46p
aK702MLNazp | o0 0 0
o2 200 16 40p
NLog 200 %m0 2% 63
S above with 2200 40 700
Ol 2200 63 134p
swtch e | 200 % e
As above siereo 4200 » 89,
ino swichs  89p D
RADIALS 'PCB
PAE SETS PIHER | v —
(DUSTPROOF) | M-
e300 oM | py v
Minverncal 150 Y60 16 e
M Hzomal 50| 22 10 6p
Standart Vet 18p| 22 16 7p
Standai) Harrs a2 w0
| 27 6 Bp
H
ceamerzo [ 10 2 %
TURN PRECISION
PRE SETS
% E3 Seres
500010 5005 8%

many lypes n

Single sided
00

100 - 160 156
100 « 220 90
203 114 185
399
Doubll Ildcd
100 = 160 F
100 - 220 2415
203 - 4 w2
223220 4%

Osveloper  for
obove (do not use
Hvdion
o 25

St
g

Mains/Spesher
Cable
Twinlamp  14p
Twin2's amp 169
3Core2'r amp

18p
3Core62mp Np
3ICore 13amn

56p
Scresned Cable
Singte
Stereo
M Single

8 Ceny 61p
12 Cine Bop
Aerial Cable

50! RGS5BA  36p
750 UMF 36p
5L VHF 289
3004 Feat 14p

Ranbow Ribbon
Cable
Prices per foot

64 Way 143
RECHARGEABLE
BATTERIES

HP2 1) 2aM) 2,10

MHPQ 1aAM ars

HPT ' AM)  99p

MP”:I 24M1 229
PP3 49

Crargers

TYPE

J Pyl
POLYCARB §% v €1559
SIEMENS 7 5mm TYPE W
MINI-BLOC E12 As N
250v ¢ hoergpes 44
h\f 10608 7n 142 65},
" €25 95
5“m|50~'|09 125A£2 65 {1y pg i
20 ©3 1550
'oo-r 101 ¥500F 50vA 43 frypp A
o [
1801 F 141 2700 5 85
4 9
330nF 160 390n¢ 1254425 OLDERING
Wp) T "t
. ANTEX SOLD -
A70n0F mssonfno oS v [CRING. IRONS
680nF Yoo CAOMOWE Hap
UF (10mwn 380 Pt 25230 - oW 525
POLYESTER 2408 “5
250V RADIAL XS 240
1C2801 01" COPPER e 2
10nF 150f 22aF TRACKS Bits C240
3InF armk 88nF |5o 3 dp [No 2 1Smadli 85
100m¢ oy No JiMed! 85p
150nf 2200F 10p3375 - 3 m 99p |No 6IMcioé 85p
330nF a70nF Wplyp 5 114 L xS$240
680nF Bpioc 17 299 [N 50 (San 850
Wf 220|375 385 [No 51 1M 85p
Wh 22 B¥olinm 17 a8 Inoszia  ese
19,
rzsomnousu .
Tné SO0V
HIGH VOLTAGE

stock
TANT BEADS
135V M4p
2273V :49
33 35V Hp
Sl | e
68 35v Wp | CHLOR
1.0 v Yo ':'“‘ - P . 1
22 35y p e ann Fo e Pl
R AT  MELLGRL] oo
47 6v o
\ A R T Whi or Yeslow 159
Lrmv e RO CreRs  |uwSin e
8,25V, 200 Tran ey Chas Sb1 1209
8B 3V 210 {57 ich i Dot 30
1of16Y) Ton 3 Tho bens Quend 40p
10 35v 279 4 Thick hends
5oy 22p |2 ek
ISL10vE doe 6 Teansision pads
15 25v 32 ? Dais - nolis n's largest
2 63v e fo SN TS ot setection
216V 2% 9 M--u“:.:l A small sample b
3aov e 15 T g | e vastsowss
5 se o o) 2vor0 200
@ v % 288304 30p
100 13v 32p | GRADE ONE MN189)  agp
100 10v 55p | GLASS PC8 MN2102 3%
Single Sided W21 3%y
M s iop | 2219 27
Siemans 20 - 245mm ININ9A  28p
AXIA s Wires. 1950 | 2N2220  22p
DALO ETCH N2 22p
RESIST PEN MN2NA 2%p
8 aenty  90p| 2N2222 - 24p
@00 9 F, N2A 250
i w0 0w |PHOTO IN222T 260
o an |SENSITvErce | an2223a s
T 100 9p §'st Clas Epouy | NZI8 250
V' no0 edh JGiass o bener | INZ36B  15p
22 ’?2 a0 Jresuirs than soray | 2v23694 200
22 & 9‘; ng Expose 0 UV | 2N2904A  27p

k2] 125
N3442 136
2NJA42RCA 1.B5
3445 4.80
3446  6.09
WNW4T S
2N3443 6558
2N3468 100
2N3512  1.08
2NISS; 265
2N36IB  55p
2N36384 700
N3702  10p
283703 10p
N304 10p
M5 10p
2N3706 10p
2N3T07 10p
2N3708  10p
2N3T08 10p
NI 10p
2N3ITNY 10p
2NIN2 200
2N373 138
2N374 298
NI 3
2N3E 360
NI L9
2N3I819 36p
N3IB20  38p
2N3821 1.84
INJB22  90p
IN3823 45p
misa V70
IN3B66  90p
2N3903 e
2NT904 130
NT905 Ve
2N3906 13p
2N6030 b d
2N4&D3Y ©5p
2N4032 690
INAOK 63¢
7M4037 4%
NI240 300
na3e) 226
2N3400 15p
INd2Y 2Te
7N4802 10p
ING40)  30p
INssog  3p
NAa a2
2n8a4a27 79p
/N4870  80p
284871 55p
9%
284301 V69
2N402 185
2N4303 198
Nagoa 21
NEF0S 275
2N4906 299
IN4307? 120
3908 315
N3 2%
INA9IB 650
IN4919 150
2N3920 850
NG S5p
ING922 &9p
2N4973 99
INS086 36p
NS08 T %0
2NS088 37
No0es  3Tp
INS19D 68p
NS 10p
w5193 W0p
NS194  19p
NS48 37
NG 80p
NS2a7  A5p
NS24R 460
INS219 48p
MNS66 28R
INGZ93  9%8p
2N52%4 AR
NG VT
INGADY 350
G4 H10
INHALE 154
INHAL ) 16p
INGAAS 1%
NS449S 2
nsas0 23
INDAS)  25p
INSES7 29
NS4SR 290
m5ase 2%
INoes T2p
INGSG 1 Ip
INGREA 595
INGBRE 595
NGV 57
26122 5%
N6123 65p
ING124 590
N6 65p
2N6126 sp
2NBI2Y T9%
ALV 939
Puakl] 8o
6132 83p
2N6133 116
INGT34 136
NE253 145
155
25€1306 950
25C0M v
25349 3%
25450 3715
25182 429
2SK14 IS0
25x135 375
25%226 429
W28 Tz
N0 107
3N200 633
N2 298
40360 60p
40%1 67p
40362 67p
40363 2%
40306 138
40407 75p
40408 158
40430V BO

2

[ NSy VTR
LR EERSS E3-0 ) b -

CRICKLEWOOD ELECTRONICS LTD.

Ix. 814977

40 Cricklewood Eroadway, London NW2 3ET. Tel. 01452 0161

Here's
credit ¢

All in-stock items G

Wity i

ocn2
ocez
0C83
T1P294
1P29C
THF30A
NIP30C
uena
PR
ne3za
1P32C
1e334
11P33C

on ftO
ard no. of by ma
60 p
MS 1

ING02  V4p
1NS403 159
INS404  13p
ING406  18p
INS307  13p
INS4OB  20p
1N5024 520
1544 Wp
84102 Hp
BAIS  Z5p
BA113 &Op
BA138  Mp
BAl42 20p
BA155  15p
BaISE  38p
84157 250
BAIS8  30p
BASS  12p
BAIB2  alp
BA20Y  18p
BA202  6p
BA316  Sp
8all)  %p
8a318  10p
BAVIO 16p
Bavi3 iSp
BAV2D  15p
8AX13  10p
BAX16 11p
BY126  20p
BY127 22p
BY134  52p
BYIB2 126
Bv206 360
8Y207  16p
8Y22) t56
BY297  48p
BY293  55¢
M22361 180
0as? 20p
0430  10p
Gaot Op
QA% 20p
0A200 20p
04202 20p
SCRAs TRIACS
DIACS
THYRISIORS
4 B8 12 Anipe
)
Sut 100V
B 200v
C  wov
400V
M 600V
TIC106A 46p
TC1068 4T
TIC106C 48p
4a 11CI06D 49p
T1IC106M s8p

>

1CIZ6M 360

TRIALS
Toonan w00V

A 66p
'-(l?‘)DIM T4p
l('7?6' EA¢ 88p
116
16

122
253D 204

11026301754
21

DIACS
BRIOO
S12

Bp
25p

400 S00:mwW
£24 Seru

244V o

13w
24 Setan

3iev 4

SOV 37p
02 “0p

st 10«

ordef

s

allers we
patched same day

S04 (3001 40p
S08 18001 55¢

6 amp type

Sauarr with hole
PWOT L1001 500

PWO02 12001

x011100)
x02 12001

A Red
G Green
¥ Yellow

18p

Largs Atlusecd

LM38AN
M386
M38BN
MIZINGD
M3918480
MT23CH
MI2ICN
#1250 v
MI25CN

LMIMICN

LM2917N

CM3IHIN

RSO 9% 7o
G50 150 12p|
SO 150 12p
R2 Bp  6p
Lyl 12p 10p)
¥2C 12p 10p
R 250 22p
2Ip 250
¥ 27 50|
Large &
RS( 2p 10p
17 13p
Y5 170 13p
ety
100
15 Bp 299
.5\ 42p p
420 p
uu..nq o
5134 ables LED
R6L 17p]
6 18p
6l 19

spgeaoganuLes
P TR R L

g

NN e s
CRALEIITR

%

S EILLIXIET 28R

Full pr

ne A“ producls hrsl grade 'ranchlsed sourre

NN
SNIRALRRS

EaruENyR

P N
TERRES

§

o
fficial 0 ders welcome trom Go

74156 39
74157 29p
74159 75p
74160 59p
74161 48p
74162 39p
74163 19p
161 39p
74165 39p
74166 48p
74170 1.26
74172 250
74173 59
2174 S4p
74175 49p
74376 39p
72177 4%p
74178 799
74180 40p
74181 115
74182 80p
74184 8%p
4185 89p
714186 4.69
74188 2.50
74190 48p
74191 48p
14192 «8p
74193 4%
14194 40p
74195 40p
7419 45p
74197 39p
74198 790
74199 83p
74221 53p

T4LS0C 119
74,50t Vp
741502 11p
4503 12p
40504 12p
741505 120
74,508 t2p
74LS10 V2
TSN V20
740512 120
740513 150
raL514 2%
TS5 13p
41520 13
74LS21 12p
741822 129
L5827 120
41528 lep
141830 13p

41593 2In
241596 !39

50
745109 239

22p
JS1L 19p
HISI 720
2
6p

5
LS 168
135169
7415170 69p

74l 5249
741525

Depts

00 m
WE'VE GOT WHAT YOU NEED.

7415293
7415257
2405258

74L5259 SSp

885233288558

G B
&
ZZB%E

RD2513UC
SAAS000
SAAS010
SAHA5012
SAASOXY

a2
Z80ACTC
Z80ADART
280ADMA
280A PO
INaZ5ER

Posity

1
HL05A
mL12A
M58
TBL242

Y Amp T
rensT

2
78187
m2ar
Negat
100ma
905
L 12
™15

9121
79151
at

B0BS5A

SCMP1 20,00

7804 2.9

MEMORIES
2114120005+ 92p
232 298
2564 625
2764 L]
2708 25
NG5y 210
2116 1200ns+ 80p
4183 32
4164 39
5101 146 189
5204 750
6116 8s
€514 L%
6810 115
7489 1.65
4189 400
14£ 5289 1
7415188 22
14,5287 .08
7415288 225
MISC LOGIC iCs
ADC0804 3%

1 Amp 10220
T

ve

0220
3

ve
1092

49
4%

aap)

21F SOCKET

2

B
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THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS

AND MODULES IN THE WORLD & THERE'S ONLY ROOMTFOR A

FRACTION HERE, GET THE CATALOGUE AND FIND THE REST.
ALWAYS USE STOCK CODE WHEN ORDERING PLEASE.

REMEMBER — THE LOWEST PRICED NICADS : AA 80p; C £2.35; Sub D £2.15; D £3.0S; PP3 £3.70
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ALWAYS USE STOCK CODE WHEN ORDERING PLEASE.

SR RETAIL SHOP OPENING HOURS
VISA Monday to Thursday 9.00-6.00

\

ALL PRICES SHOWN EXCLUDE VAT, P&P 60p per order.
AMBIT INTERNATIONAL DEPT. PES

Friday 9.00-7.00 Saturday 9.00-5.30 B

- SPRING ISSUE No 5 - AVAILABLE MARCH — ORDER YOUR COPY NOW /5p in

NEW AMBIT CATALOGUE -

EX-STOCK ITEMS DESPATCHFD WITHIN 8 HRS

200 North Service Rood, Brentwood, Essex

TELEPHONE (STO 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

Don’tforgetto mention PRACTICAL ELECTRONICS with your request.

Also in Manchester for personal shoppers at.

EV Computing Shop —

LECTROVALU

Understandably
Britain's most popular
and relied-upon
suppliers of

SEMI-CONDUCTORS
I.C.s
COMPONENTS
COMPUTING EQUIPMENT
TOOLS, BOXES, CONNECTORS

and much, much more

OUR SUMMER PRICE LIST TELLS ALL

Send for your FREE copy by return
BETTER PRICES, BETTER CHOICE, BETTER SERVICE

ELECTROVALUE LTD.

Head Office, Mail Order Dept and Shop
28 St. Judes Road, Englefield Green, Egham, Surrey TW20 OHB
Telephone Sgham (STD 0784; London 87) 33603; Telex 264475
680 Burnage Lane, Burnage, Manchester M19 1NA. Telephone 061-432 4945

700 Burnage Lane, Manchester. Telephone 061-431 4866

Advertiser should become insolvent or bankrupt, provided:
(1) You have not received the goods or had your money

{2) You write to the Publisher of PRACTICAL ELECTRONICS

- with the above procedure a soon as possible after the

MAIL ORDER
ADVERTISING

British Code cf Advertising Practice

Advertisements in this publication are required to conform to
the British Code of Advertising Practice. In respect of mail
order advertisements where money is paid in advance, the
code requires advertisers to fulfil orders within 28 days, unless
a longer delivery period is stated. Where goods are returned
undamaged within seven days, the purchaser's money must be
refunded. Please retain proof of postage/despatch, as this may
be needed.

Mail Order Protection Scheme

If you order goods from Mail Order advertisements in this
magazine and pay by post in advance of delivery, PRACTICAL
ELECTRONICS will consider you for compensation if the

returned; and

summarising the situation not earlier than 28 days from the
day you sent your order and not later than two months
from that day.

Please do not wait until the last moment to inform us. When
you write, we will tell you how to make your claim and what
evidence of payment is required.

We guarantee to meet clais from readers made in accordance

Advertiser has been declared bankrupt or insolvent.

This guarantee covers only advance payment sent in direct
response to an advertisement in this magazine not, for example
payment made in response to catalogues etc, received
as a result of answering such advertisements. Classified
advertisements are excluded.
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YOUR CAREER..YOUR FUTURE..YOUR OWN BUSINESS ..YOUR HOBBY

THIS IS THE AGE— OF ELECTRONICS!
the worlds fasfest growth industry...

There is a world wide demand for designers/engineers and for men to service and maintain all the electronic equipment
on the marxet today — industrial — commercial and domestic. No unemployment in this walk of life!

Also — the most exciting of all habbies — ecpecially if you know the Ltasic essentials of the subject. . . .
A few hours a week for less than a year — and the <nowledge will be yours. . . .
We have had over 40 years of exparience in training men and women successfully in this subject.

Our new s-yle course will enable You will do the f°”°W.'"93
anyone to have a real understanding @ Build a modarn oscilloscope

of electronics by a modern, practical @ Recognise and handle current ejéctronic
and visual mehod. No previous
MOSHDCH components
knowledge is “equired, no maths, and Read. d d d b v di i
an absolute minumum of theory . ® Read, draw and understand circuit diagrams
You learn by the practical way in @ Carry out 40 experiments on basic
easy steps, mestering all the essentials electronic circuits used in modern
of your hobbv or to start, or further, a equipment Lsing the oscilloscope
career in elecwonics or as a self- ® Build and digital el (s Yoo e
employed ser=icing engineer. uild and use digital e ?CtI:OH,IC cirzuits
All the training can be carried out in and current solid state ‘chips
the comfort cf your own home and at @ Learn how to test and service every type
:v‘::gr:‘::upg:j' Vfl\ﬁ“:‘g;":o‘:“;‘";:?::"am of efectronic device used in indust-y and
time, for advize or help during your commerce today. _Servncmg of radio, T.V.,
work, A Cert#icate is given at the end Hi-Fi, VCR and microprocessor/computer
of every course. equipment.

(CACC) British Natjonal Radio& Electronics School Reading Berks RG1 1BR

r___..__________=___..___________

| am interested in
COURSE IN ELECTRONICS

' Please send your brochure without any obligation to

[ ]
COLOUR BROCHURE

l NAME PE/9/841 as described above l
' — — — — e — RADIO AMATEUR LICENCE l
ADDRESS MICROPROCESSORS
] ADDRESS = - OTHER SUBJECTS ]
] |
] . = = - P — |
| - ;a BLOCK CAPS PLEASE e M |
I rostnowTo " CACC |

British National Radio& Electronics School Reading Berks RG1 1BR, }
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The Largest Electronics Retailer In The World

Compact 31/2-Digit
16-Range Multimeter

Ideal For The
Electronics Hobbyist

e Fused and Overload
Protected
¢ 10 Megohm input

-

Digital accuracy at a practical price! DC volts: 2-20-200-2000V
(max. 1000V), AC voits: 2-20-200-2000 (max. 500V), accurate
from 45 Hz to 10 kHz. DC Current: 2-20-200mA-2A.
Resistance: 2-20-200-2000k Ohms. 53/16 x 3Va x 17/16".
I;é:h;gegs spare fuse, test leads. Requires 2 "AA” batteries.

27 Ranges - 30,000
Ohms/Volt Multimeter

22295

Ideal For
Workshop And
Field Testing

e Colour-Coded
4” Mirrored
Scale

¢ Single-Knob
Function Switch

¢ Polarity Reverse
Switch

Features output jack and DC polarity reverse switch. DC Volts:
0 to 1000, 8 ranges. AC Volts: 0to 1000, 5 ranges. DC Current:
0-10 amps, 5 ranges. Resistance Rx1, Rx10, Rx1000,
Rx10,000 (10 ohms centre scale). dB: —10 to +62, 5 ranges.
gg u(i)rgs one “AA”, one 9v battery. 6/a x 41/2 x 134"

Micronta™ 50K
Ohms/V Multitester

Dynamic Transistor
Checker

!:995

o Makes Go/
No-Go Tests
On Small

Signal and
Power Types

® 44"
Scaie

Indicates relative current gain,
‘opens”, “shorts”. Socket plus hook
clip leads for in-circuit tests. Output
Jacks for external meter or scope.
2% x 4%8 x 3/16". Requires "AA"
battery. 22-025

Convenient single-knob function
switch. DC Current: 0 to 10 amps
Resistance: Rx1, Rx10, Rx100,
Rx1k, Rx10k. AC/OC V: 0 to 1000.
Requires batteries. 22-204

| Clamp Meter

Micronta™ Microwave Leakage

Detector

£2795

e Overload
Protected
o Pointer Lock

Switch

Measure AC current without

Checks Microwave
£995 y Oven Door '
Seals

Compact and light microwave
leakage detector is easy to use

disconnecting or breaking the line
being checked. Large range selector
is positioned for one-hand operation.
Incorporates a pointer lock switch
(for reading later). AC current: 0-6-
15-60-150-300 amperes. Accuracy:
+3%. 22-160

move along the door seals of your
microwave cooker and the meter
indicates the relative amount of
microwave energy. Not a
certfication instrument.
Measures just

1116 X 178 x 4/". 22-2001

OVER 340 STORES AND DEALERSHIPS NATIONWIDE B[] «nownas Radio shack n tne usa

Prices may vary at dealers
Offers subject to availability

Check your phone book for the Tandy Store or Dealer nearest you (i il
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TOO GOOD
YOU have never had it so good, a

comment that is almost guaranteed
to put backs up even before any
clarification. However, this was felt
recently when we needed to order
some items. Perhaps it would be more
accurate to say things are not good in
other areas and this makes us thankful
for the distributors and retailers in the
electronics industry.

What was it we were ordering? Not
a special gear wheel for a sewing
machine made in Outer Mongolia but
simply some control knobs for a
current Thorn/EMI domestic appliance.
Similar to the sort we fit every week to
our projects, but of course the spindle
size just had to be different and we
wanted the knobs to match existing
ones. Therefore it was no good order-
ing from one of our advertisers. Had we
been able to the knobs would have
cost about £1 each, we could have
ordered with a credit card over the
‘phone, or even by computer via a
modem, and the order would probably
have arrived after a few days. Not a
bad service considering that many
retailers stock more than 5000 items,
most of which are worth less than
about £2. Postage would have been
about 50p maximum,

LUCK

Just contrast this with the
Thotn/EMI story: First we asked about
replacement parts in the local ap-
pliance showroom — a large indepen-
dent retail chain — a very helpful assis-
tant informed us that it would be best
and quickest to contact the manufac-
turer direct. The assistant supplied an
address but did not have a phone num-
ber. He wished us luck; we later found
out why! Back at the office a call to
directory enquiries resulted in two
phone numbers, for different factories,
and a local Thorn/EM! department
number. Now the story begins:

Dial the first number, a lady quickly
answers, we inform her we want to or-
der some replacement knobs. “You
have to go to your local 'electric’ to or-
der them®.

‘But we were told to phone you
direct, it would be quicker.”

"Everyone knows we don’'t deal
direct anymore” she says, ending the
conversation.

We decide to try the other number

no reply. We try the local depart-
ment instead. They are helpful and tell
us to phone the second number, for a
price and how to order, but since it is
after 4.00 on Friday they will be closed.

Monday morning, we dial the num-

ber, engaged, try again — engaged, try
later — engaged, try again. ..
Anyway, Tuesday we get through, we
even get to the right department (after
being cut off once). “Yes Sir we can
supply. The price is £3-28, how many
do you want?”

“Only one set of four.”

“No Sir, that is £3:28 each — plus
VAT of course.”

“Why are they so expensive? They
are only simple knobs!”

“Don‘t know Sir, but the price is
correct. Just send us a cheque.”

Still amazed at the price we ring off
and send the cheque, with a letter
asking why they are so expensive. Ten
days, £15-08 (we could buy five 280
microprocessors for that!), four phone
calls and a letter later the knpbs ar-
rive—they are not gold plated! The
following printed note is attached:
’ it should be remembered that
recent inflation has upset the relation-
ship between parts prices and the
original cost of appliances’.

Wb
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
{Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavinglon Street,
London SE1 OPF, at £1 each including In-
land/Overseas p&p. Please state month and
year of issue required.

Binders

Binders for PE are available from the same
address as back numbers at £5-50 each
to UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. State year and volume required.
Subscriptions

Copies of PE are available by post, inland or
overseas, for £13-00 per 12 issues, from.
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques, postal orders and international
money orders should be made payable to
IPC Magazines Limited. Payment can also
be made using any credit card and orders
placed via Teledata Tel. 01-200 0200.




Items mentioned are available
through normal retail outlets,
unless otherwise specified.
Prices correct at time of going
to press.
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(JET START-UP

The JET (Joint European Torus) experiment which was the subject of a
feature in the June issue of PE was operated for the first time at Culham
in Oxfordshire during the weekend of 25/26 June 1983, having been com-
pleted on time and within a few per cent of the cost estimates made in
1975 (taking inflation into account). This marks the culmination of a five-
year construction programme, costing £175 million at current prices,
which has been carried through by an international team drawn from the
11 European countries participating in the Project.

JET is the largest and most ambitious
tokamak in the world and has been con-
structed mainly with funds from the Euro-
pean Communities, as part of the
EURATOM Fusion Programme. Completion
of the construction enables the start of a 7
year programme of experiments to deter-
mine the feasibility of using nuclear fusion
to provide a long term energy source.
Several further steps beyond JET will be re-
quired to reach a commercial nuctear fusion
power station in the next century.

The conditions obtained during the start-
up operation of JET were very modest com-
pared to the ultimate performance expec-
ted. A current of 60 thousand amperes was
passed through a low density hydrogen gas
for a period of one tenth of a second, con-
verting the gas to a plasma. In the en-
visaged JET experimental programme this
current will be progressively increased to
around 5 million amperes. In later years
massive additional heating equipment
(25MW) will be added to the machine with
the aim of raising the hydrogen plasma to a
temperature around 50 million degrees for
periods of about 10 seconds. If this is suc-
cessful tHen towards the end of the project
deuterium and tritium gas instead of
hydrogen will be introduced into the
machine to produce fusion reactions, when
it is hoped that the self-heating effect will
further raise the temperature to the re-
" quired 100 million degrees centigrade, hot-
ter than the centre of the sun, releasing

bursts of high energy neutrons. In a future
fusion reactor these neutrons will be the
source of heat for producing electricity. Of
the various fusion experiments in the world
only JET and the American TFTR tokamaks
have been designed to operate with
deuterium and tritium plasmas. Neither JET
nor TFTR have, however, been designed to
utilize the energy from these neutrons.

The successful completion of the JET
device is a major step forward in the
development of nuclear fusion as a new
source of energy for Europe. If the outcome
of the experiments on JET is positive then it
will still be necessary to build another
machine to study and solve the engineering
and technological aspects of fusion before a
demonstration reactor can be built. It will
therefore be well into the next century, ie
2020 - 2030, before a commercial nuclear
fusion power station could be built.

GASE HARDENED

Crofton Electronics have just launched
a replica of the case for the BBC Micro
in sheet steel. Although the case is
heavier than the original it is strong
enough to support disk drives and a
monitor.

Fitting the case is quite straight-
forward and only requires a few simple
hand tools. The keyboard surround,
back label and input/output labels are
merely taken off the original case and
refitted to the new one by means of
double sided Sellotape.

Crofton also intend to produce an
alternative top cover with an integral
floppy disk housing with a platform
large enough to support a 14" colour
monitor.

The retail price of the standard case
is £39-50 inclusive. Crofton Electronics
Ltd., 35 Grosvenor Road, Twickenham,
Middlesex TW1 4AD (01-891 1923).

BATTERY MONITOR

A new device has been developed by S&W
Battery Charging Systems Limited to pre-
vent premature battery failure and to
reduce the costs of battery maintenance.
This unit may be simply inserted between
the charger and the battery.

No larger than a matchbox, the unit is
designed to constantly monitor battery
voltage without interrupting the system.
Once the cells are fully charged, the con-
troller will pass only sufficient current to
maintain the battery in a fully charged con-
dition without overcharge.

The controller which can easily be fitted
into existing charging systems can be ad-
fusted externally to give a variety of
voltages, thereby making one unit suitable
for a wide range of lead acid or nickel cad-
mium batteries.

The unit is priced at £19-95 including
VAT and p&p. S&W Battery Charging
Systems Ltd., Nailsea Trading Estate,
Southfield Road, Nailsea, Bristol (0272
855161).

o0ftware Library

A program library is being formed to keep
up the supply of software for
OSI/UK101 computers.

Programs will be available, several to a
tape, for a small charge to cover
professional duplication, post and packing.

The library is looking for anyone who can
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MARRKRES PLACE

donate programs (a major ex-dealer has
generously offered to donate his. entire
program range already) or help in any other
way.

Tape 1, to get things moving, is available
now for £2.50. Contents include games,
novelties and BASIC Remember and tape
file programs, all of which run under CE
GMON, preferably with an enhanced
screen. All cheques to the ‘OSI/UK Program
Library’ please, to the address below.

For further details see the OSI/UK User
Group Newsletter or contact Mr F. J.
Leonhardt, 2, Birchmead Avenue, Pinner,
Middlesex HAS 2BG (01-866 7010)
weekends.

PAN 2001

The Pantec Pan 2001 is a high quality
multimeter which is available by mail
order from Electronic & Computer
Workshop Ltd., priced at £99-00 plus
£1.00 p&p and VAT.

The unit will measure d.c.-a.c.
voltages from 100uV to 1000V in 5
ranges; d.c.—a.c. current from 1uA to
10A in 6 ranges; resistances from 0-1
ohms to 20Mohms in 6 ranges and
capacitance from 1pF to 20uF in 5
ranges. An optional temperature
measuring facility gives a —50°C to
+150°C measuring range.

Specifications include a 31 digit
19mm l.c.d.,, automatic polarity,
overload indication and battery test, a
10Hz to 30Hz frequency range, with
protection on all ranges up to 250V
a.c./d.c. Power consumption is low
with battery life in excess of 200 hours’
continuous operation.

Electronic & Computer Workshop
Ltd., 171 Broomfield Road,
Chelmsford, Essex (0245 62149).

Pc.b.Services

Unless it is otherwise stated in the compo-
nents list p.c.b.s for projects in PE can be
obtained from the following suppliers:
Proto Design, 14 Downham Road,
Ramsden Heath, Billericay, Essex CN11
1PU (0268 710722)

Bradiey Printed Circuits, 9 Harcourt
Terrace, Headington, Oxford (0865 6074 1)
Magenta Electronics Ltd., 135 Hunter
St., Burton-on-Trent, Staffs DE14 2ST
{0283 65435)

Payne Electroprint Ltd., Marcus Road,
Dunkeswell, Honiton, Devon EX14 ORA
(040 489 646)

Stanfield, 96 Woodend, Handsworth
Wood, Birmingham (021 357 7621)

TOOL RANGE

A range of seven precision instrument pliers
have been added to the Draper selection of
high quality hand tools for the electronics
market.

The tools are intended to give lifelong
trouble free service under everyday working
conditions and are all manufactured in in-
duction hardened chrome vanadium steel
with blue PVC coated handles.

§;M 8

The range includes both short, straight
and bent needle nose pliers. Flat nose pliers
and plain, thin jaw and angle head cutting
pliers. All are ideal for miniature electronic
assembly, model making and precision

1

engineering applications.

They are priced between £5.26 and
£6-85 each (plus VAT). Draper Tools Ltd.,
Hursley Road, Chandler's Ford, Eastleigh,
Hants. SO5 5YF (04215 66355).

4% DIGIT DMM

Keithley Instruments have announced a 4}
digit DMM with a current measuring
capability to 20A. The unit, model 179A,
has a large l.e.d. display with a full scale of
20,000 counts (44 digits). It can measure
a.c./d.c. voltages from 10uV to 1000V full
scale, resistance from 0-1 ohms per digit to
20M€2 and a.c. and d.c. current from 10uA
up to 20A. The a.c. conversion technique is
TRMS which provides accurate readings of
complex waveforms over the frequency
range of 45Hz to 20kHz.

Hi-Lo ohms is fitted as standard for easy
in circuit resistance measurements.

The 179A which is priced at £229.00
excluding VAT and p&p can be connected
as a talker to a controller using the model
1793 |EEE interface. A BCD interface and
rechargeable battery pack is also available.
Keithley Instruments Limited, 1 Boulton
Road, Reading, Berkshire RG2 ONL (0734}
861287.

Silicon News Corner

Bulletins announcing new semiconductor
devices arrive at PE daily, so it is possible
only to describe them briefly. Details of how
to obtain further information are included,
however.

Motorola § The H11AA1 and H11AA2 are
two new dual l.e.d. opto-couplers with back-
to-back (a.c. mode) IR l.e.d.s. Isolation is to
7500V and they are directly interchangeable
with GE H11AA1/2.

# The LM 137 series regulators are 3-terminal,
adjustable negative voltage units with internal
current limiting, thermal shut-down and safe
area compensation. They are virtually blow-
out proof, remaining so even if the adjustment
terminal goes o/c.

® A 7-bit high speed parallel ADC employing
ECL process. Comprises 128 parallel latched
comparators across a high quality input
reference network. Overrange output allows
paralleling of the ADCs. These 15MHz
devices are called MC10315L and
MC10317L. Input from —2V to +2V.

® MOS power transistor range with
breakdown voltages up to 900V. Eight types,
each 3A Id: MTM3N55 to MTM2N90
(TO3), and MTP3N55 to MTP2N90 (TO-
220). Motorola Ltd., York House, Empire
Way, Wembley, Middlesex.

Marconi § Unique rugged glass-wall diode
with 2500GHz cut-off frequency, called the
DC1346. Has low capacitance and resistance.
Marconi Electronic Devices Ltd., Dod-
dington Road, Lincoln LN6 OLF

Mitsubishi # A mass produced 64K Mask
ROM capable of high speed reading (250ns
access). Consumes 40mA (10mA standby), is
TTL compatible, organised-as 8192 x 8 bits,
and is called the M5M2364P. Mitsubishi Elec-
tnic Corp.

RCA #» 10A Versawatt SCR added to
sensitive-gate family. The S4060 has pA gate
sensitivity with working voltages up to 800V,
and current surges up to 12QA. Thermal
resistance is only 2°C/W. Comes in plastic
TD-220AB package. RCA, Lincoln Way,
Windmili Road, Sunbury-on-Thames, Mid-
dlesex.

Hitachi § DMA controller called HD68450 is
first of a new family of intelligent 68000 sup-
port chips. Transfer rates of 2 megawords/Sec
possible. Four channels/chip, each with
16MByte memory addressing. Can mix 8 and
16 bit operation, and can monitor system and
then automatically adjust data rates to max-
imum efficiency. Hitachi Electronic Compo-
nents (UK) Ltd., Hitec House, 221 Station
Road, Harrow, Middlesex. J
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'FUNCTION
GENERATOR

The TG101 is mains operated 0-02Hz to
200kHz function generator with selectable
waveforms of sine, square, triangle and d.c.
from a variable amplitude 6002 output. A
TTL output is also provided.

Frequency is selected by a five position
range switch and a calibrated vernier or can
be controlled by the sweep input which
enables the generator frequency to be ad-
justed or modulated by an external control
voltage. Both vernier and sweep input can
give >1000: 1 frequency change within the
selected range. Typical external sweep
range is 10,000: 1

= :
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A single vernier plus two position
switched attenuator control the level of the
6001 variable output over a >80dB range
up to a maximum of 10V peak to peak. D.C.
offset is switch selectable and the vernier
provides adjustment of up to +5V.

The TG101, which is priced at £99 plus
VAT, is housed in a ABS case measuring
255x 150x 50mm and weighs 1200gms. It
will operate from a 50/60Hz supply of
100-120V a.c. or 200--240V a.c.

Thandor Electronics Limited, London
Road, St Ives, Huntingdon, Cambs PE17
4HJ (0480 64646).

Robot Race

Teenagers in 21 schools are tuning up their
computers for Britain's first ‘race of the
robots.”

At stake is more than £2,000 prize
money offered by BP OQil in their
Buildarobot Competition in which schools
have been challenged to design and build
their own classroom robots.

Although the full details of the microchip
matvels are remaining strictly under wraps
until the competition finals in October, one
school has already revealed that its robot
could be used for finding lost golf-balls,
while another could be adapted to serve
afternoon tea.

The competition itself, run as part of the
oil company’s “Challenge to Youth” series.
has actually set less daunting tasks. Teams
have been given two options — to design a
robot which will retrieve and return a cube
or to make a robot to carry out a specific
task of their choosing.

The winners will be decided at the Royal
Electrical and Mechanical Engineers’ Arbor-
field Garrison on 23 and 24 October.

Boys at Shrewsbury School are using an
immensely powerful microchip, and parts
salvaged from a 20-year-old mainframe
computer to build their self-contained robot
in the "free choice” section. In the competi-
tion, its job will be to search out a route and
then locate an object.

“We've tried it out in the school court-
yard, and found that it could be program-
med to bring me a gin and tonic without
knocking over any ornaments, or else serve
me with afternoon tea in my garden,” said
the school’s head of computing, Mr Roscoe.

The technical successes and popularity
of the “Micromouse” competition has
enthused Dr. John Billingsley, of the
department of Electrical & Electronic
Engineering, Portsmouth Polytechnic, to
throw down the gauntlet to the robotics
fraternity. This time, build robots that ¢an
play table tennis (modified ping-pong,
really), and do it in readiness for 1986.
Perhaps computerised mice can extricate
themselves from a fiendish maze too easily,
but the contending robots of ping-pong will
need sophisticated vision systems if they
are to avoid the humiliation of a comical
defeat.

A number of rules have been decided
upon: No mainframe link-ups. No laser
vision systems, in deference to the ocular
health of the spectators. The bat size is not
to exceed a diameter of 12.5cm, but it

needn’t look like a conventional bat. The
brojecting force could come from a spring-

Table Tennis

Challenge

loaded mechanism within the bat, as
opposed to a swing of the robot arm.

Doctor Billingsley points out that the
fastest net-skimming return from a low ball
takes just under 0.5 seconds from bat to
bounce, and has a vertical velocity on boun-
cing of just over two metres per second—
“Within the performance of the servo's of
any self-respecting high-speed plotter!” A
lob may allow more time for the opposing
robot to respond, but will impart double the
vertical ball velocity. The table is especially
designed to accommodate a ball-serving
mechanism, along with physical barriers to
the robot competitors themselves, who
must perform within specified boundaries.
The scoring system will probably be based
on the lengths of rallies, or number of retur-
ned shots. For more information, interested
parties should contact Dr. Billingsley at
Portsmouth Poly’, Anglesea Road, PO1
3DJ.

Meanwhile, both the Royal Latin School,
in Brookfields, Bucks, and the Rednock
Comprehensive School! in Durstey,
Gloucestershire, are building robots for the
cube-retrieval section of the competition.

Five boys at the Royal Latin School are
using two miniature radar transmitters to
home their robot in on the cube, guided by
a special program they have written for the
school’'s BBC computer.

Two Rednock schoolboys are using
stereo ultrasonics for the miniature
“guidance system’” which will steer their
robot close to the cube before arms fitted
with sensors shoot out and grab it.

To prevent the competition from taking
on too much of a "hi-tech” atmosphere, the
organisers are planning an “lIt's a
Knockout” interlude in which the schools
will take on teams from REME, the judging
panel, and BP in sports ranging from
snooker to swimming.

More than 200 schools originally entered
the competition, and the 21 who have
reached the finals have each been given
£100 to complete their robots. BP's
“Challenge to Youth” series also includes
competitions for young people to design
and build their own cars, motorcycles and
hovercraft, as well as providing grass-roots
coaching in sports such as rugby and
squash.

GOMPATIBLE |.e.ds

Stotron are now able to supply a range
of standard and flat plane viewing l.e.d.
lamps at competitive prices. Miniature
and standard sized l.e.d. indicators are
available, with red, green or yellow dif-
fused lenses. These are all compatible
with TTL, CMOS and MOS circuits.

Round l.e.d. lamps with a flat plane
viewing surface are also available with
the above three colour options, and tri-
angular, rectangular and square lamps
are available with orange lenses.

_a #'. -\\\-
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One rectangular series with a lighted
area of 0-220” x 0-125” is stackable in
X or Y direction and is supplied com-
plete with mounting grommet.

Stotron Ltd, 72 Blackheath Road,
Greenwich, London SE10 8DA (01-691
2031).
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MARRES PLAGE:

riefly...

BICC, the British cable manufacturer and
Corning Canada, an optical fibre company,
have formed a partnership to produce fibre
optic cables. The two companies have set
up a new firm called Optical Fibres and
have built the World's first purpose-built
factory for the production of optical fibres in
Deeside, North Wales.

The latest technology has come to the
aid of the visually handicapped writer, in
the shape of a device called the
Microbrailler MB2400. This 1Mbyte braille
word processor is manufactured by
Erleybridge Communications, and is inter-
faced to that company’s speech terminal.

To assist the partially sighted, Wormald
International Sensory Aids has produced an
information handling system called the
Viewscan Text System (VTS) that can
receive information from public data bases.
Viewscan comprises a display screen
capable of presenting extra bright charac-
ters of up to three inches in height, and is
linked to a miniature hand-held camera for
reading the printed text.

professionals, of which there are about 200
in Britain, are able to keep abreast of
developments by way of courses documen-
ted in braille. The British Computer
Association of the Blind organises two
courses each year {courses which maintain
very high standards} through the RNIB—
this latter organisation being responsible
for placement.

The chemical giant IC! is investing £10
million over the next three years in the crea-
tion of an electronics group dedicated to
technological advances, rather than the
exploitation of existing markets. ICl’s new
venture will orbit around its 400,000
unmarketed chemicals; chemicals which
might have applications in resists, display
dyes and data storage, to an estimated
value of £100 million by the end of the
decade.

Scientists at the Texas Agricultural
and Mechanical University have
brought nearer the day when vehicles
can be economically run on hydrogen
extracted from water. Using elec-
trolysis to separate water into its con-
stituent components, hydrogen and
oxygen, was previously only possible
at an efficiency between one and five

passed the 12 per cent mark. This]
breakthrough is considered very ex-
citing because hydrogen, being a light
element, is potentially suitable as an
aircraft fuel. The exhaust created upon
combustion is water, so hydrogen also
has ecological advantages.

Clive Sinclair is sinking £2 million into a
Cambridge based research establishment,
to be called Metalab. This will be a think-
tark and spawning ground for high risk
ideas. Metalab is intended to regurgitate
actual commercial launches in fields rang-
ing from battery technology to robotics.

Graduates of French polytechnics
can now circumvent conscription into
national service for 12 months, by
providing a term of computer training
to the country's unemployed
youngsters. 12,000 graduates have
alraady given computer education to
youths in this novel scheme which
President Francois Mitterrand hopes
will help to close socialist France's
technology shortfall. It remains to be
seen whether, or not, mere two-month
cresh courses will burgeon a Gallic
workforce of competent computer

Blind, and partially sighted DP

percent, but the new technique has

technologists.

Foumidown . ..

Please check dates before setting out, as we cannot guarantee the ac-
curacy of the information presented below. Note: some exhibitions may
be trade only. If you are organising any electrical/electronics, radio or
scientific event, big or small, we shall be glad to include it here. Address
details to Mike Abbott

Acorn Exhibition Aug. 25-28. Cunard Int. Hotel, Hammersmith, Lon-
don. J3

BARTAG Rally (radio teleprinter) Aug. 29. Sandown Park, Esher,
Surrey. E2

Light Aviation Show Sept. 1-3. Cranfield Institute, Bedfordshire. Z1
Electro West Sept. 6-8. Bristol Exhibition Centre. Q

CAST (Cable And Satellite Television) Sept. 11-14. NEC. F5

Weldex Sept. 12-16. NEC B/ham. 1

Testmex Sept. 13—15. Grosvenor House, Park Lane, London. E

Home Entertainment Spectacular Sept. 17-25. Olympia. 12
Peterborough R & ES Mobile Rally Sept. 18. Wirrina Stadium, Bishops
Rd., Peterborough. L2

Personal Computer World Show Sept. 28—Oct. 2. London. M
Laboratory London Oct. 12-15. Barbican Centre. E
Drives/Motors/Controls Oct. 12—14. Leeds University. E

Analyticon (ex. & conf.) Oct. 12—-14. Barbican Cntr., London. L4
Computer Graphics Oct. 18-20. Wembley. O

PARC (computers in architecture, conf.) Oct. 18-20. Wembley. O
International Business Show Oct. 18-26. NEC. T

Business Efficiency Exhibition Oct. 22-26. Earls Court, London. Z

Electronics Hobbies Fair Oct. 27—30. Alex Pavilion, London. Z1
Electronic Displays Nov. 1-3. Kensington Ex. Centre, London. D4
Brainwave (computing/video) Nov. 4—6. NEC Birmingham. G2
Home Tech Nov. 11-13. Ex. Cntr., Bristol. F3

Test (and Environmental Test). Nov. 15-17. Wembley Conf. Cntr. T

Compec Nov. 15-18. Olympia, London. Z1

Intron Nov. 22-24. RDS Hall, Dublin. V

Northern Computer Fair Nov. 24-26. Belle Vue, Manchester. Z1
Automatic Testing/Test/Instruments. Dec.
Brighton. D4

BEX Bournemouth &4 (Business Equipment). Feb. 8-9. Pavilion. K

D4  Network § 02802 5226

E Evan Steadman ¢ 0799 22612

E2 BARTG 89 Linden Gdns., Enfieid, Middx.
F3  Tomorrow’s World £ 0272 292156

F5  Cable & Satellite { 01-487 4937

G2 Clapp & Poliak £ 01-747 3131

1 Industrial Trade Fairs ¢ 021 705 6707

12 Alan Taylor { 01-486 1951

13 Computer Marketplace £ 01-930 1612

K Douglas Temple ¢ 0202 20533

L2 D.T. Wilson, 4 Conway Ave., Peterborough
L4 Scientific Inst. Manufacturers’ Assn. { 01-437 0678
M Montbuild ¢ 01-486 1951

o Online ¢ 09274 28211

Q Exhibitions for Industry ¢ 08833 4371

T Trident £ 0822 4671

\% SDL Exhibitions ¢ Dublin 763 871

z BETA Exhibitions ¢ 01-405 6233

Z1 IPC Exhibitions { 01-643 8040

13—-15. Metropole,
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GET
BIG

POWER

& w Modular
Amplifiers
the third generation

Due to continous improvements in components and design |LP
now launch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWIER

In keeping with ILP's tradition of entirely self-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.

With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders,

20

BIPOLAR MODULES MOSFET MODULES
s - - - = = .
Module | Output Load DISTORTION Supply Size WY | Price | Module | Output Losd DISTORTION Supply Suwe WT | Price
Number | Powsr |Impedence | T.H.O. 1L.M.D, Voltage L = e Number | Power | impedence’ T.H.D. M.D. Voltepe | ™ | anc,
Watts 0n Typat  @OMx/ Tve VAT Weu | () Typst  6O0Hi | Yvp VAT
rme IKHz  THz 4:1 | rme. IKH:  TKHz 4:1
| < A0S 128 I a8 |[< < + | | |
'] : <
[ r < < I
L =
Protection:  Abie 10 cope with complex 10ads without the need for very special
protection clrcuitry {fuses will sultice
Siew rate:  20v/ps. Rise time. Jps. S/N ratio; 100db
Frequency response (—3dBI 15hz ~ 100K Hz. Input sensitivity . 500mV rm
| Input impedance: 100K L. Damping facior: 100Hz > 400
Protec Full 10ad line, Slew Rate: 15v/ps. Risetime: Sps. S/N satio 100db, ‘NEW to 1LP’ In Car Entertainments
Frequency response (- 3081 16Hz — SOKHz. Input senutivity: S00mMV sms. e —— —
Input Impedance: 100K £} . Damping factor: 100H, >4200. 15
Mono Power Booster Amplilier to increase the Output of y existing car radio
PRE.AMP SYSTEMS or cassel e player 10 # nominal 1% waits rms.
- Very easy 10 use
Module Module Functions | Curremt | Price inc
Numbar [Roeuirsd | VAT Robust construction £9.14 (inc. VAT)
Y T 0 Mounts anywhere in car
* Automatic swyich on
= | Output power maximum 22w pedk nto 411
| 2% Frequency response (—3d8) 15Hz 10 30KHz, T.H.D. 0.1% ot 10w 1KH,
S/N ratio (DIN AUDIO) 8048, Load Impedance 361
Input Sennitivity and impedance fsetectable} 700mV rm 0 15K N 3V rm 81
4 Size 95 x 48 x 50mm. Welght 256 gms
Most pre-amp modules can be driven by the PSU driving the main power amp,
A separate PSU 30 i3 avaisbie purely lor pre amp modules il required for C1515
£5.47 (inc. VAT). Pre-amp and mixing modules i 18 dif ferant vanations, Siereo version ol C15. £17.19 (inc. VAT}
Please send lor detads
M3 GnETng! Bosu Size 95 x 40 » BO. Weight 410 grvss.
For ease of construction we recommend the 86 for modules HY6=HY 13 £1.05 —
tinc. VAT and the B66 for modules HYB6-HY 78 £1.29 linc. VAT
POWER SUPPLY UNITS
1 r
Model For Use With Price inc. | Mode! For Use With | Price wne. | Modet For Use With
Number |} VAT Number _ VAT | Number |
F
PSU 53X | 2 x MOS128
| PSU 54X | 1x HY248 x
PSU 55X | 1 x MOS248
| . )7 PSU 71X | 22 Y244
L =
Please note: X 0 patt no. indicates primary voltage, Please inseet n place ol
X tor 110V, in place 0! X for 220V, and “7"" in place of X for 240V,
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WITH A LOT OF

HELP rrom (B)BL WP

ELECTRONICS LTD

 PROFESSIONAL HI-FI THAT EVERY ENTHUSIAST
CAN HANDLE... &SR

Unicase s

Over the years [LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down o
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of ILP’s modular approach, “open plan” construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly,

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY78 to provide a
“no frills’’, low distortion, (< 0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front pznel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre-amp.
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page.

TO ORDER USING OUR FREEPOST FACILITY
ower aves Fill in the coupon as shown, or write details on a separate sheet of paper,

quoting the name and date of this journal. By sending your order to our

Our power slaves, which have numerous uses i.e. address as shown at the bottom of the page opposite, with FREEPOST
instrument, discotheque, sound reinforcement, feature in clear'éhshown ondthe envelor;e, you neebd not sl;mp;(. w; pay pgsllage |'°Lr ;

‘el R 3 - . you. eques and money orders must be crossed and made payable to |.L.P.
addition to the hi h,se"es' front parTeI' input jack, level Electronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.
control, and a carrying handle. Providing the smallest, please add €1 to TOTAL value of order.

lowest cost, slave on the market in this format.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED, Allow 28 days for delivery.

UNICASES Post 10: ILP Electronics Lid.. Freepost 2

i‘rlce—inc..l Graham Bell House, Roper Close
HIF( Separates VAT . l F Canterbury. CT2 7EP. Kent. Engand.
Brasmp = - — 2005 Telephone (0227) 54778

P1X 0 + 30W/a-80 Bioc WFi £5495 ELECTRONICS LTD |75 10227164723
P2X 60W/AL) A £54.9
P3X 60w/801 M [ £54.9
PAX 120w/400 Slar . £i £74.95 | T EHF GE @S ER EF OGP GD BN SR B S G e an
X fo Y . £74.9¢ l Please send me the following l
?‘: .?9.,“ i 32 :'U> f gg,‘;'g‘ Total purchase price - N
Power Slaves ) ___ | l | enclose Chequel ___ Postal Orders|__ Int. Money Order[__—] l
31X 60W. 40} Bipo! Pow Slave £59.95 '
V4N 3i00lar £79.95 l Please debit my Access/Barclaycard No. — - l
X v/4-80 Power Stave £69.96 l Name - l
S4 X 20W/4..80) N Po.ver Slave £89.95 | T T -
l Address ____ = — ~— = = l
x V.1 e Europe). and ‘2’ n place of X for 24 — - _ - _— '

ac 4 -
h t ¢ tanstormes. J Signature
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MONGST the most common i.c.s used by hobbyists
must be the humble 555 and 741. Many books have
been written on how to use these versatile devices, but what
if they go wrong? There is no easy way of telling if an i.c. has
ceased to function by looking at it unless it quite literally
does go up in smoke, so the author decided to build a very
simple little tester. This unit gives a functional check to each
device and whilst it doesn’t claim to check many of the
parameters, it should help to sort out the good from the bad.
It uses the case given free by PE some time ago and which
is available from the editorial offices at Poole (50p in-
clusive). Itis very cheap to build, and even easier to use. Two
wire-wrap sockets stand proud of the p.c.b. and project
through the top panel of the case to enable suspect devices
to be inserted quickly.

HOW IT WORKS

The circuit diagram for the Tester is shown in Fig. 1. The
test 555 is connected as an astable multivibrator whose fre-
quency is determined by R1, C1 and R2, and with the com-
ponent values stated it should oscillate at approximately
1Hz. The output (pin 3) drives D1, current limited by R5, and
is also connected via S2a to one of the inputs of the test
741. The other input is connected via S2b to the potential
divider formed by R3 and R4, biasing the pin at approxi-
mately half supply voltage. The effect of S2 is to alter the
741 from being an inverter to a buffer and vice-versa. The

N
st
R1 R3
10k 10 1
. . -
Bl 1
9V :
"
1§ IC1 3 "
- 555
[} RS R6
470 470
—3Ct !
10u
T 2 A< =¥
Fig. 1. Circuit diagram
22

) TESTER

output of the 741 drives D2, current limited by R6 which will
flash either in phase, with the 741 as a buffer, or out of
phase, with the 741 as an inverter.

CONSTRUCTION

This can be either on Veroboard or a p.c.b., a suggested
design for a p.c.b. is given in Fig. 2 with the component
layout shown in Fig. 3. Mount the components, including the
wire-wrap sockets which are soldered with a space of
10mm above the p.c.b. Cut a piece of black plastic to fit
behind the case aperture, and mount the two switches and
Le.d.s in the panel before gluing it into position. Care must
be taken to choose miniature toggle switches, otherwise
they might foul the p.c.b. Two holes need to be cut in the top
panel to allow the sockets to project through. Mount the
p.c.b. using self-tapping screws, connect the battery and
after the usual search for solder joins across tracks, track
breaks etc, insert two working devices and check that the

—
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( COMPONENTS . . .

Resistors

R1,R3,R4 10k (3 off)

R2 68k

RS, R6 470 (2 off)

All resistors $W 5% carbon
Capacitors

c1 10p 16V tant.
Diodes

D1,D2 min red l.e.d. (2 off)
Switches

S1 S.p.s.t. toggle switch

S2 D.p.d.t. toggle switch
Miscellaneous

R.cib.

2 wire-wrap 8-pin d.i.l. sockets

Case

h Battery connector

\

ol

L
rE.E

Internal view

Practical Electronics * September 1983

unit functions properly. It is likely that l.e.d. D2 will glow
slightly. This is normal and can be ignored, it also serves to
show that the unit has been left on.

[v]] D2 r:)5|t:)
A ) =

RS R6 Re
(@1 +vE
81
@ 4 R3 @t
&
-/ R1
11 1C2

(esray)

Fig. 3. Component layout

In use, two working devices are kept in the sockets, and
then replaced with a suspect device for testing as and when

necessary. There is no reason why other op-amps . . . e.g.
CA3140, cannot be tested in the same way, providing the
pin-out is the same. *

EVERT LAY i MR SRt « o et

ELECTRONICS

and computer PROJECTS

* STYLUS ORGAN
A full two octave stylus keyboard and switchable vibrato oscitlator give this
miniature organ a rich and interesting sound.
* DISTRESS BEACON «
Man Overboard! Provides a central point of reference for helmsman and
swimmer to effect a speedy rascue.
A hand-held version specislly for fell wealkers and climbers is also
descilbed.
* A-to-D CONVERTER for RM3802 COMPUTER #
A muttiplexed 8-channel 8-bis analogue-to-digital system tailored espacially
for use with the 380Z Computer User Port. Can be sasily adaptad for use
with other Personal Computers.
Essentlal equipment for New Short Series—Computer-Aided Experi-
ments for the Physics Lab.

Plus
+ VOLTAGE DUALISER * CIRCUIT EXCHANGE—Readers’ circuitideas
1983 Schools Electrenic Design Award Compaetition Results and Report.

SEPTEMBER ISSUE ON SALE FRIDAY, AUGUST 19
Place a regular order with your NEWSAGENT—Now/!
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V.T.'s views and opinions are entirely his own and not necessarily those of PE

RECKON it was Cleopatra who started this

women's 1jb lark. The trouble was that she
botched it up and, consumed with remorse,
stuffed an asp down her cleavage. And that
was the end of her.

Another front runner was Queen Boadicea
who felt a natural feminine indignation about
the tyranny of Roman rule. So she fixed
blades to the wheels of her chariot and simply
mowed down any cohorts she came across.
Nothing very feminine about that.

Coming to modern times there’s Germaine
Greer who is said to have burnt her bra as a
demonstration of her beliefs. In so doing she
not only lost a lot of support, but did little to
further what could have been a well-founded
cause.

Tina Knight, whom I met recently over
avocado, steak and kidney and a selection of
cheeses, is, to my mind, though she scorns the
suggestion, a women’s libber of a sort. But as
far as I know she has never provided personal
accommodation for a snake, there are no
blades on the wheels of Her BMW and I am
prepared to believe that not so much as a
shoulder strap has ever been ignited.

Tina is the managing director of Global
Specialties Corporation (UK) Ltd., a British-
based autonomous offshoot of a company in
the United States. As PE readers will know,
Global enjoys a firm reputation with
hobbyists and a growing popularity with in-
dustrial companies in the field of solderless
breadboards and low-cost instrumentation.

“I am not a liberationist,’” says Tina, “but
a fervent believer in equal opportunities.
Yet—and this may sound like a paradox—I
maintain that a woman still has the right to
all those little courtesies and spoilings, like
having the door opened for her, having a man
stand up when she comes into the room and
so on.

“Really, 1t boils down to a matter of good
manners. And a woman's, manners should be
just as good as a man’s. I've tried to bring the
quality of good manners into my business,
along with the old fashioned contention that
the customer is always right. Apart from
politeness, it’s good common sense. A man
buys a £3 breadboard and feels he’s been
treated as a customer should, may well turn
out to be a major client. Even if he doesn’t he
still merits consideration and good service.”

How did a young and attractive person
like Tina get mixed up with the masculine-
dominated, tough world of electronics?

“l started work in a bank,” she told me.
“Mum thought that was nice and respectable.
I was supposed to be a junior shorthand-
typist, but all I seemed to do was pick up
paper clips. So I told the bank they’d have to
try and get along without me. And I joined
the ill-fated John Bloom empire. It was a pity
about him, for he had a fine product, but not
enough business flair. And when the crash
came | took a job as secretary to the boss of a
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cash-and—carry greetings cards operation. At
his invitation, and expense, 1 did a manage-
ment course and picked up many a wrinkle.”

At the age of 19 Tina shoved another iron
in the fire by becoming the manageress of an
employment and accommodation bureau. It
was there she met her husband, Mick, who
was pad-hunting.

“It was what romantic novelists call a
whirlwind romance and like a lot of euphoric
newly-weds 1 saw the future as one of roses
round the door, coffee mornings, marching
round Sainsbury’s and, who knows, the pat-
ter of little feet in the fullness of time. But
fate had other plans up her sleeve. Mick
works on a newspaper and one day a strike
blew up. It promised to be a protracted one.
So I found a job with a shipping company
first and then moved on to a firm of invest-
ment brokers.

*“This brought me into close contact with a
management consultancy. They asked me
whether I’d like to take on the task of setting
up an office in London for a Greek ship-
owner. This meant finding accommodation,
arranging the decoration and furnishing and
recruiting staff. I revelled in it. In fact I
achieved something of a coup in getting of-
fices in the Stock Exchange building, hitherto
reserved exclusively for stockbrokers. The
thing positively snowballed, for in no time at
all I was doing the same for Arabs.”

The real turning point in her career came
when she was asked to take over the UK
operation for Global. They were so impressed
with her capabilities that they gave her a free
hand to locate their UK activity wherever she
wanted. She chose Saffron Walden in rural
Essex. Tina calls it England’s mimi silicon
valley, with firms like ITT and Pye-Unicam
at Harlow and Cambridge respectively.
Global then did something that was clearly
written in the cards. They asked Tina to boss
the outfit for them.

Now, from her Saffron Walden HQ, she
covers the whole world except the Americas.
Some 60 per cent of her business is in exports.
She travels extensively in Europe and this
year is off to Australia and South Africa.

At Saffron Walden she has a modest staff
of only 18 people—13 of them women. Right
now she’s looking for her 19th. He hasto be a
versatile Man Friday, able to handle the ex-
hibition side, take on some of the travelling
and turn his hand to servicing. Any takers?

We sat and talked in the chintzy living
room of her 13th (or most of it) century cot-
tage a mile or two from her office. “Actually,
I’m a reluctant career woman at heart,” she
said. “What I like most is to sit here in the
evening in front of a log fire (you could stage
a CND rally in the space it takes up) listening
to music or watching the box. Or perhaps
reading—the English classics like Trollope,
Austen, Delderfield. Russian classics, too. Or
maybe doing a bit of needle point.”

Friends: “We’ve lots of close friends,
though we don’t get the time to do as much
entertaining as we’d like. Some of my dearest
pals live with me. There are the two Persians
(they were lolling on the settee as though they
owned the place) and then there’s Jemima.
She’s a wild duck who dropped in one day in
the garden and has been coming back at in-
tervals ever since. She must like the cuisine. A
while back she got herself pregnant and now
all her little ones come back with her. Talk
about getting the bird.”

Marketing: “Some Americans are the
finest marketing men in the world. They
really get out there and sell with energy,
enthusiasm and dedication. Far too many
business men spend fag 100 much of their time
at meetings; gassing, investigating and draw-
ing up four-year plans and suchlike. Where
do they find the time to put what they’ve
decided upon into effect? Of course you've got
to have statistical information if you want to
operate effectively and profitably. But don’t
get into a state where you can’t see the end-
product wood for the organisational trees.”

Complaints: “An absolute essential is to
deal with a customer’s complaint fairly, swif-
tly and cheerfully. As I said over the avocado,
the man who’s spending his money. with you
is entitled to consideration and service. In any
case, by complaining he could be doing you a
favour in bringing to light some weakness in
your working methods. 1 know that, as a
customer, I’ve never been reluctant to com-
plain. If a steak’s tough or a soup cold, it’s my
duty to let the chap at the selling end know, if
only in the interests of other customers.”

These extracts from a long and highly-
entertaining conversation, which tend, I fear,
to sound like clips from the thoughts of
Chairman Knight, are not only intended to il-
lustrate the philosophy which guides a suc-
cessful company, but also to show the kind of
attitude that has enabled a woman to make it
in a man’s world.

You might pose the question: Where does
this clever, quick-witted lady go next? I'd
stick my neck out and say that the world is
her Whitstable native. After all, how did
Margaret Thatcher start? Weighing up sugar
in her dad’s grocery shop. You can’t have a
humbler beginning than that!

But even if she moves not a whit away
from Global and the tranquil atmosphere of
Rab Butler country, she has already made her
point. That is, the hand that applies the eye-
shadow is also pretty nifty at making a fairly
high-technology business pay and prosper.
And getting one in the eye of any man who
thinks that Tina Knight and her gender are
properly restricted to wielding a Hoover and
making the odd, exciting excursion into ses-
sions of pickled walnut bottling at the local
Women’s Institute.

One thing we haven’t talked about is
energy. When it was given out Tina was there
at the front of the queue with a large sack.
The evening before we met she’d been lashed
to her desk, working out some complicated
business deal, until 10.30. But as I left her
and her husband at the cottage, she
apologised for not coming personally to the
station to see me off because she’d booked a
game of squash.

How do you beat a woman like that?
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Worthmore
than |ust nlookin

1982 saw the first Electronic Hobbies Fair and
immediately established itself as the foremost consumer
electronics exhibition — the biggest attendance and the
largest number of exhibitors.

The 1983 Fair will be bigger and even more
exciting — offering visitors everything from resistors,

radio controlled models and demonstrations by local
and national organisations. Again British Rail will be
offering cheap-rate rail fares from all major stations in
the country direct to the Alexandra Palace — a special

bus will be waiting to ferry you direct to the show.
Your ticket also includes admission to the Exhibition.

1 C’s to home computers, transmitting and receiving units, Alternatively, for those wishing to travel independently ticket

and peripheral equipment, video games, musical instruments, prices at the door are £2.00 for Adults, £1.00 for children. Party

radio control models. . . . In fact, whatever your particular rates are available on request (minimum 20 people).

electronic hobby you'll find this show will have something For more information contact the Exhibition Manager,

to excite you. Electronic Hobbies Fair, Reed Exhibitions, Surrey House,
There will be plenty of other attractions too ———=—~ ___<=—— 1 Throwley Way, Sutton, Surrey SM1 4QQ.

including radio and TV transmission; Robotics, R == Tel: 01-643 8040.

3

Sponsored by Practncal Electronics, Everyday Electromcs and Practlcal Wireless
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LIGHT SPOT DRIVER (UAA 170)

THERE are a number of ways of displaying
quantitative information electronically,
from the simple analogue meter up to
sophisticated alphanumeric readouts. Each of
these techniques has its own specific advan-
tages and disadvantages which affect
suitability for any given application. As a rule,
moving bars, pointers, or lights are most
suitable for displaying information that varies
for much: of the time; they are good at in-
dicating trends. ‘Digital’ displays such as
alphanumeric readouts tend to be better for
displaying fixed or static values, since they
become difficult to comprehend when the
measured parameter changes too rapidly.

For simple or non-critical measurements, a
moving spot of light is often the ideal display
system. Although it has a resolution which is
limited by the finite number of lights used,
trends can be shown very easily, and the cir-
cuitry can be made simple and inexpensive.
The LM 3914 and LM 3915 i.c.s are very
popular devices which can illuminate up to ten
l.e.d.s, either as a spot (one lit) or as a bar (ten
up to lit) in response to an analogue input
signal. In many applications, however, ten
l.e.d.s is not enough, yet cascading two devices
to produce twenty l.e.d.s is far more than re-
quired, and is a considerable ‘overkill’.

A recently introduced, but less frequently
seen i.c. is the Siemens UAA 170. This is a
Light Spot Driver with some unusual features
which make it a better choice in some applica-
tions; namely, the capability of driving up to
sixteen l.e.d.s from a sixteen pin package, and
the ability to adjust the type of transition of
illumination from one le.d. to the next bet-
ween ‘smooth’ and ‘abrupt’.

L.E.D. DRIVING

Fig. 1 shows the pinout and specifications
of the UAA 170, and Fig. 5 an applications
circuit; for the moment, let us concentrate on
the l.e.d. driving side of Fig. 5 only.

It can be seen that the l.e.d.s are driven as a
matrix; they are arranged in four groups of
four to reduce the total number of i.c. pins
needed to connect to them from sixteen to
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eight. The lowest analogue input voltage
illuminates le.d. D1, and the highest illu~
minates D16. Because of the matrixing used to
drive the l.e.d.s, a little care has to be taken
when connecting up the display. Those used in
each group of four should have the same
characteristics, i.e. D1 to D4 should all be the
same type, D5 to D8 should all be the same
(not necessarily the same as D1 to D4,
though), etc. Hence, if the display was to be
part green and part red, the colour change
should be done between one group of four and
the next, not within a group. Within each
group the forward voltage drop of the Le.d.s
(V9 should match within 0-5V. (Most lLe.d.s
will easily achieve this.)

The type of circuit arrangement used to
drive these le.d.s is the determining factor in

v [}
cothodes 13-18

B LED currentset] oo iny
i) current range f LED b1 ighiness
cathodes 9-12 7]

cothodes -4 1]

i) s1obitised voltage selerence

1) veel mat ] porermine mput

cathodes 3-8 (5] vollage range

Vrel min |
1) 1nput veltags Vi

10) + VE suppiy

UAA170

Fig. 1. UAA 170 pin-out with specification

the requirement for a relatively high supply
voltage needed for the i.c.; see Fig. 1. This is
typically either 12 or 15 volts. When con-
necting up the l.e.d. driving pins of the UAA
170, beware of the rather odd way that the
pins connect, especially the ‘reversal’ of pins 4
and 5; it’s very easy to get it wrong! If only
four, eight or twelve le.d.s are required,
simply omit the highest relevant groups of
four. If only one, two or three l.e.d.s from a
given group of four are to be used, each miss-
ing le.d. must be replaced by its electrical
equivalent, so use three ordinary diodes (1IN
4148) in series to replace each omitted l.e.d. If
two or more i.c.s are cascaded, beware that
the top or bottom l.e.d.s of each i.c. glow con-
tinuously when the input voltage goes out of
the relevant range (see Figs. 2 and 3) so these
will need to be replaced by groups of three
diodes as appropriate.

SMOOTH OR ABRUPT
TRANSITIONS

Most conventional ‘bargraphs’ or ‘light
spot’ meters illuminate their lLed.s in an
abrupt way; one l.e.d. turns off at the moment
that the next one turns on. This is often a valid

Characteristic | Notes Minimum |Typically | Maximum|Units
Supply voltage All specs measured 11+ 18
| at +12V supply - i
Quiescent current | NoTledsdriven, 2 ] 4 10 mA
3 no load on pin 14 e N {———
Temp. range —25 85 S
Tnput voltage [V, ] | © 6.0 I v |
[ Vpgmin T o e v
Vrof max - ) | o _1 4___ =l 6_9 o V___
e 300uA load 5.0 6-0 \"
Stabilised V. o¢ | | 5mA load 4.5 v
Current from stab. V,; | =11 - = T 50 | mA|
Voltage difference [ (Vref max—V ¢ min) 1.4 N T 60 | V |
(Lodouront | |0 | | 50 | mA
Permissible variation of 0.5 v
Vg ofl.e.d.s | <l‘
Anputcurrents | Pins 11, 12and 13| 2 o A

* Forl.e.d. Vg >1.5V, this lower limit will rise
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Fig. 2. ‘'Smooth’ or overlapping l.e.d. illumination

requirement, as it makes the display very
positive and unambiguous. However, if the
adjacent lLe.d.s are made to ‘crossfade’ (one
fading down as the other fades up in
brightness), the light spot seems to move more
smoothly, resembling a purely analogue meter,
or one with a much higher resolution. This
makes it ideal for displaying rapidly changing
information. In the UAA 170 we have the
facility for choosing just how smooth or

the l.e.d.s fading into each other, i.e. overlap-
ping, and 4V represents ‘abrupt’ changes, with
the l.e.d.s turning on and off rapidly, and with
no overlap. This effect changes proportionally
for voltages between 1-4 and 4V. Since the dif-
ference between V . min and V4 max repre-
sents the range of input voltages which are
accepted, the design of any input circuitry will
have to take into account the type of Le.d. dis-
play changes required. For convenience, a

Fig. 3. ‘Abrupt’ or mon-overlapping l.e.d. ilumination

R 10, the current can range from 0 to 20maA.
For high values of R10 the range is 20mA to
40mA or thereabouts.

With the values shown in Fig. 5, the l.e.d.
current is approximately 9mA. The reason

Fig. 4. Effects of resistance
variation on l.e.d. current

abrupt we want the display to be; see Figs. 2 stabilised voltage reference of nominally 5V is cﬁéﬁ’m
and 3. provided on pin 14, and this can be used direc- (R
The analogue input voltage to the i.c. (Vi) tly, or via a potential divider, to provide the - -
should vary between two voltage reference in Vs max voltage. ! ] [
puts,- V .r minimum and V. maximum. Often, e T t
V. min will be set to OV, but both are o — |
variable over the range indicated in the \\\ i opgl?i;mcun
specifications (Fig. 1) to allow flexibility in DISPLAY BRIGHTNESS 2 ™ ]
operation. Input voltages below V . min cause The brightness of the display can be ad- = \ F s i EL
D1 to be illuminated all the time, and voltages justed in rather a complex way by using pins ‘\ ~R10= 5k
above V. max cause D16 to be lit all the 15 and 16; see Figs. 4 and 5. R11, between the e = g =T R10= 1
time. (Note that V 4 min, Vs max, and Vj, stabilised voltage reference and pin 16, deter- Tggeeggeee *
should not exceed 6V.) mines the l.e.d. drive current. The variation of + e RI0 IS RESISTOR
. 9 o - . VALUE DF RI1I
The difference between V4 min and V current with R11 value is determined by (RESISTDR FROM PIN 14 ';SOgvP'N 15
max determines the type of action of the dis- another resistor, R10, from pin 15 to OV. As W (AR
play; 1-4V represents ‘smooth’ changes, with can be seen from Fig. 4, for a low value of (Eeun)
PROBE
Bt
f +12v_T0_+15V
. . e _mww‘ Fance]
0 100k 100k 4k7 Yol
N R 10k R12
68 LIN 2k2
J y
16 ;l 1% 1 12 " 10 9]
2 R10
4k 11
UAA170
R9
?SOK 20k ’_—J F] 1 & 5 6 ¥ ]
Fig. 5. Circuit of moisture meter pie o1e Joue fora Joiz [oi1 jjoin jos g% 4T ke s dos I 1L &
B &&4&////%&&///'1&&&;://///
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for this rather unusual design of brightness
adjusting circuitry is to allow a phototran-
sistor to be used to automatically adjust l.e.d.
brightness to suit ambient conditions. R11 is
replaced by an npn phototransistor in series
with a 10k resistor. (Collector to pin 14, base
open circuit, emitter to 10k resistor, 10k
resistor to pin 16.) Another resistor, typically
{8k, is connected between the emitter and
collector of the phototransistor, and R10 is
made a suitable value, chosen from the graph
in Fig. 4.

APPLICATIONS CIRCUIT

Fig. 5 shows a simple moisture meter for
determining the water content of soil or similar
substances. IC2 is a 741 (or similar) op-amp
connected as a square wave oscillator with a
frequency of approximately 2-8kHz. This is
a.c. coupled via C2 to one half of the probe.
The other half is again a.c. coupled via C5 to
the virtual earth input of IC3, a 741 (or
similar) op-amp connected as an inverting
amplifier. The a.c. coupling is used to prevent
electrolysis of the probe metal. The resistance
of the material beiween the two halves of the
probe, which is dependent on the moisture
content, tends to act as the input resistor for
IC3. The output of IC3 is therefore a square
wave of amplitude determined by the
resistance across the probe. RS, R6, and C6
ensure that IC3 is biased up to half the voltage
of the supply rail. IC3 is then a.c. coupled via
C7 to the network of D17, C8 and R9. This
network acts as a simple means of rectifying
and smoothing the signal, so that the voltage
at pin 11 of ICI is a d.c. signal of an am-
plitude dependent on the magnitude of signal

<c=<“vnpoveozTE-rar"TOTNMooos ,

> :
PROBE mei®
! I '
RIS NH"
Qﬁﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁ

Fig. 6. The assembled moisture meter

at the output of IC3. The a.c. coupling of C7,
and ground referencing of R8, ensure that this
d.c. signal varies between OV, and +6V maxi-
mum. IC1, of course, is connected as a Light
Spot Driver, as already described.

VR1 adjusts the gain of IC3, and therefore
determines the sensitivity of the system. V
min of IC1 is set at OV, and V  max is set by
VR2. Thus, the type of l.e.d. change, and the
‘range’ of the display can be adjusted by VR2.
C3 and C4 provide supply decoupling for the
+12 to +15V supply. This need not be
regulated.

The probe can easily be made from a pair
of stiff copper or brass wires set approxi-
mately 25mm apart. (Old ballpoint pen cases

can be used to mount the wires in.) When used
in soil, these should be pushed in by 25mm or
so. VR1 and VR2 can then be set accordingly,
to suit the particular requirements in question.

The UAA 170 is also available with a
logarithmic, rather than a linear, charac-
teristicc and is known as a UAA 170L.
However, Siemens do not suggest that it is
used for new designs, so it has a somewhat
limited market lifetime. For your next project
using a light spot type of display, the UAA
170 offers an interesting and novel alternative
to the more popular proprietary ic.s, yet is
very cheap and readily available.

The UAA 170 is available from Watford
Electronics, and many other suppliers.

PREMIER "BASIC 5 excellent addition for
Superboard UK101 with Cegmon. $9000, new,
perfect. Only £10. Cost £20. S. C. Robins, 6
Cleghorn Street, Dundee.

SINCLAIR ZX 16K RAM pack unused £18. K.
A. Jones, 7 Harlech Rise, Chilwell, Nottingham
NG9 5PD. Tel: 0602 223056.

COSSOR doubie beam oscillograph, model
1035 MKIII operating manual. Offers. Mr. J
Halsall, 47 Smalley St., Castleton, Rochdale,
Lancs OL11 3EB. Tel: Rochdale 33611
WANTED spark generator for gas cooker suit
p.c. 1650 or circuit diagram for the generator
13V input. Mr. Lea, 21 Ernald Gardens, Stone,
Staffs ST15 OAE. Tel: Stone 816336.

DITTON 161 and Denton speakers, Sony
TC377 recorder 4-channel adaptor, No. 7 AVO
(broken) swap—sell w.hyy. Mel Saunders, 7
Drumcliff Road, Thurnby Lodge, Leicester LES
2LH.

PE issues Sept. 77 to April 83 one of each, of-
fers separately or bulk. S.a.e. for your reply. Mr.
B. Cordes, 12 Avondale Gardens, North Seaton
Estate, Ashington, Northumberland.

TWO b/w monitors. £40 either. One mono valve
amp, suitable mad scientist £5. You collect. J.
Dykes, 2 Aire Place, Winsford, Cheshire. Tel:
06065 51303.

SPECTRUM 16K, 2 books, 3 cassettes £100,
ZX81 with 16K RAM pack 'Maplin’ keyboard
{uncased), will sell keyboard separate £65 c/p.
G. Willlams, 85 Salthouse Rd, Barrow-in-
Furness, Cumbria LA13 9TN. Phone: 0229
29152 before 7p.m.

MULLARD ‘Technical Communications’ Jour-
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nal, No. 13 to 140, most in easibinder. Offers.
Collect or pay postage. Tel: Oxford (0865)
779855.

INTERFACE Commodore PET—Centronics
disk. Also Datastream International printer.
Serial interface. Phone Ray, Bursledon, Hants
4350.

WANTED manual and/or service information.
Circuit diagram for Bird ‘Futurist’ organ. M. M.
Browne, Cremer Hse, London Rd, St. Leonards
on Sea, East Sussex TN37 6PE. Tel: Hastings
439344,

ZX81 kit untouched £29. DMM kit (DP 2010)
partly completed £15. With full instructions. Un-
wanted gifts. Q. Khusro, House SS, Freemens
Common Houses, 167 Welford Road, Leicester
LE2 6BF.

VIDEO Genie E63003 + ICL 7500 green
monitor + parallel printer interface EG 3016 +
progs, books. £299 o.n.o. Mikko Butt, 27 Park
Road, Bushey, Herts. Tel: 01-950 3158.
WANTED data and service sheets for Russian
scope type C.15. D. Beecher, 73 Gurnards Ave.,

Fishermead, Milton Keynes, Bucks. Tel: 0908
662903
WANTED instruction book for Rigonda

“Symphony’’ stereo radiogram. Mr. T. J. Stewart,
27 Westrock Drive, Belfast BT12 7LD. Northern
Ireland.

SEIKOSHA GP8O printer with 500 sheets of
paper £140 o.n.o. Pair of 85 watt speakers £55
o.n.o. T. P. Smith, Sunny Bank, Castle Street,
Bletchingley. Tel: Godstone (0883) 843981.
WANTED old bar code reader, any type for
teaching application. Tel: 0790 52506. P.
Woodgate, Mavis Enderby, Nr. Spilsby, Lincs.

PE July 1980 to June 1983. PW March 1980 to
June 1983 v.g.c. Best offer secures. Mr. S.
Jenkins, 305 Havant Road, Farlington,
Portsmouth PO8 1DD.

ACORN Atom, 12+12K, power supply,
software, manual, books:—"Atomic Magic”, etc.
£100. Buyer collects. K. Martin, 1 Rutland
Terrace, Sutton-on-Hull, North Humberside. Tel:
(0482) 701013.

SHARP PC1500 with CE150 printer and
CE155 8K memory complete with charger and
manuals £300. J. C. Rawlings, 10A Drayton
Gardens, West Drayton, Middlesex. Tel: West
Drayton 40241.

PET Commodore 2001/16 mother board in
order £130, add Key+Mon and you have the
heart of a business system. Mr. G. Nlcklin, 16
Auckland Drive, Halfway, Sheffield $19 5TP. Tel:
Q742 483587

CASIO VL-1 synth 10 rhythms 5 preset voices
plus programmable sound mode £25 o.n.o. Tel:
061-881 3651 (Michael).

WANTED Data sheets for the 6845 CRT con-
troller and AY-3-8190 sound generator. Dean
Flower, 5 The Green, Littiecham, Exmouth, Devon.
Tel: Exmouth 70615 (after 6.00pm).

WANTED Sinclair Cambridge programmable,
Oxford calculators, wrist calculator, micro f.m.
radio, micromatic radio, working or broken. Mr.
D. A. Portlock, 21 Anson Road, Locking, Weston-
super-Mare, Avon.

FREE resistor colour code charts and some tran-
sistors. Just send s.a.e. Martin, 29 St. Johns
Close, Leatherhead, Surrey.

PE/CLEF Joanna, 53 octave electronic piano,
complete with power amp and speaker in attrac-
tive wooden cabinet £150 o.n.o. A. Vinnell, 10
Linton Meadow, Linton-on-Ouse, York YO6 2ZAL.
Tel: Linton-on-Ouse 412.
MICROPROFESSOR —1A, CTC, mainslead
with plug, BASIC, v.g.c. manual, well used £50
post paid. Jeff Davies, The Waverley, 79 Rhos-
maen Street, Llandeilo, Dyfed SA19 6HD. Tel:
{0558) 822509 after 5pm, weekdays.
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Standard
features -

High speed 24K byte extended basic interpreter
Powertul TMS9395 16 bit microcprocessor
48 bit floating point gives 11 digit accuracy
High resolution (256 x 192) colour graphics

Screen memory does not use up user memory
space

16 colours available on the screen together in
graphic mode

Fast iine drawing and point plotting basic
commands

High speed colour shape manipulation from
basic

Full textual error messages
String and Array size limited only by memory size
Real time clock included in basic

intervai timing with 10mS resolution via TIC
function

Named load and save of basic or machine code
programs

Auto-run available for any program
Powerful machine code monitor

Assembler and Disassembler included as
standard

Auto line numbering facility
Full renumber command
Simple but powertul line editor

Buffered i/o allows you to continue executing
the program while still printing

Flexible CALL statement allows linkage to
machine code routines with up to 12 parameters

Basic programs may contain spaces between
key words to make programs readable without
using more memory

Over 34K bytes available for basic programs
Extended basic includes IF-THEN-ELSE

Supports up to 16 output devices:
Screen and cassette interfaces included as
standard

Supports bit manipulation of variables from
basic

Error trapping to a basic routine included
Basic supports Hexadecimal numbers
Separate 16K video RAM for graphics

BUILD YOUR OWN

_J
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oMty
>-16 hit, 64 RAM
colour computer

With this powerful machine (featured in Electronics Today
International as a constructional project) you have access to
highly advanced systems and software developed specially by
MPE Ltd for the CORTEX. For business, education, R & D —or
simply increasing your knowledge and understanding of
computers — it beats comparably priced off-the-shelf machines
hands down!

STATEMENTS PRINT  TIME RENUM MAG MWD () INT POS =
BN I S
ELSE oM MOD >
ON ‘ LCAD  TEXT = DM CUMMANDS # pyncTIONs S5 Moo >
GOTO 1TUNIT  MOTOR PLOT _ LET gpg FNA-ENZ 71" KEY <
GOSUB BAUD ESCAPE UNPLOT DEF GonT ABS SGN QPERATORS <
POP CALL  NOESC COLOUR NEW g3 ADR BT OR <>
REM DATA  RANOOM CHAR  END peiivrepes s ASC CRB LOR
FOR READ ENTER SPRITE BIT ATN CRF b +
NEXT RESTOR LIST SHAPE CRB 1O SIN MEM e
ERROR RETURN PURGE SPUT  CRF 1AB cos MWD ROT
INPUT STOP  NUMBER SGET  MEM § HEEZ 4 EXP LEN INOT

Self assembly kit

£295 (wmm

Ready built £395

All prices + VAT

Carriage paid

Optional extras

RS232C interface kit £9.20 Ready built

Floppy disc interface £65.50 CORTEX B - Basic machine

Pair of 5% " disc drives and + RS232C £410.00
hardware kit £365.00 CORTEX C - as above + disc drives £895.00

Full assembly instructions and 216 page user's manual.

POWERTRAN cybernetics

Portway Industrial Estate, Andover SP10 3NM. Tel: 0264 64455

To POWERTRAN CYBERNETICS, Portway Industrial Estate,
Andover, Hants SP10 3NM.

Please send me

AR EE N I IR N

Iencloseicheq_u-e for or'chargeto

Access/ N TT T

Egggg\?zcard HNEEEEEREEEEEEREERER
0.

Name _ —

Address S i

e—— i Tel. -




TOROIDALS

The toroidal transformer is now accepted as the standard in
industry, overtaking the obsolete laminated type. Industry has
been quick to recognise the advantages toroidals offer in size,
weight, lower radiated field and, thanks to |.L.P., PRICE.

Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within 7 DAYS
together with a short lead time on quantity orders which can be
programmed to your requirements with no price penalty.

—_

#*Gold service available.
21 days manufacture for urgent
deliveries.

% Orders despatched
within 7 days of
receipt for single or
small quantity orders.

%5 year no quibble
guarantee.

SERIES SECONDARY RMS SERIES SECONDARY RMS SERIES SECONDARY RMS
IvEe No Volts Current SRICE TYPE No Volts Current ERICE Ivee No Voits Current ER(CE
W W AN
\\\?, \\\6 \\\\’— 120 va  ax0i0 646 10.00 300va 7x013 15415 10.00
90 x 40mm  4x0f 1 9+9 6.66 110x50mm 7x014 18418 8.33
15va  0x010 646 1.25 2Kg 4!0:2 12412 5.00 2.6Kqg  7x015 22422 6.82
62x34mm 0x011 949 0.83 Regulation 4x013 15415 4.00 Regulalion 7x016  25+25 6.00
0.35Kg 0x012 12412 0.63 £5 1 2 1% 4x014 18+18 3.33 £7-42 X017 30+30 5.00 £1 0.88
Regulation 0x013 15415 0.50 - ax015 22422 272 +p8pfr72 7x018 35435 428 +p&pga0OS
19% 0x014 18418 042 +p&p£0.78 4ax016 25425 240 4+ VATE137 7x026 40440 3.75 + VATEY 94
0x015 22422 034  +VAT£0.89 4x017 30+30 2,00 TOTAL£10.51 7025 45445 333 TOTAL£14.87
0x016 25425 0.30 TOTALE6.79 4x018 35435 1.7 7x033 50450 3.00
0x017 30430 0.25 4x028 110 1.09 7x028 110 272
. . 4x029 220 0.54 7x029 220 1.36
(encased in ABS plastic) 4x030 240 0.50 7%030 240 125
30va 1x010 646 2.50
70%30mm  1x019 9+9 1.66 9 160 va 5x011 9+9 8.89 500va 8x016  25+25 10.00
0.45Kg 1x012 12412 1.25 £5-4 110x40mm 5x012 12412 6.66 140 x 60mm 8x017 30430 8.33
Requlalion 1x013 15415 1.00 +p&pCli0 8Kg 5x013 15415 5.33 aKg 8x018 35435 714 £1 4 38
18% 1x014 18418 0.83  + VATE£0.99 Requlation 5x014 18+18 4.44 £8 43 Regulation 8x026 40+40 6.25 .
1x015 22422 068 TOTALE7.58 8% 5x015 22422 3.63 . a% 8x025 45445 555 +p&pf2.40
1X016 25425 0.60 5x016 25425 320 +p8&pgr72 8x033 50450 5.00  + VATE2.52
1x017 30430 0.50 5x017 30430 266  +VATE1.52 8x042 55455 454 TOTALL19.30
5x018 35435 228 TOTALE1167 | 8x028 110 4.54
50va  2x010 6+6 4.16 5x026 40440 2.00 8x029 220 227
80x35mm 2x011 949 2.77 5x028 110 1.45 8x030 240 2.08
0.9Kg  2x012 12412 208 5x029 220 0.72
Regulation 2x013 15415 1.66 5x030 240 0.66
130 2x014 18418 1.38 £6.1 3 625vA o017 30430 1ot
2x015 22422 11 +p&pct.as x +
2:016 25425 1 Og 4‘\’IA‘P£! 12 140x 7Smm 9x018 35+35 892
2x017 30+30 0.83 TOTAL£8.60 225va  6x012 12412 9.38 5Kg 9x026  40+40 7.81 £1 7 1 2
2x028 110 0.45 110x45mm 6x013 15415 7.50 Regulation  9x025 45+45 6.94 .
2x029 220 0.22 2.2Kg  6x014 18418 6.25 | 4% 9x033  50+50 625 +p&pf£2sSs
2x030 240 0.20 Regulation 6x015 22422 5.11 £9 81 9x042 55455 568  +VATE£2.95
79 6x016 25425 4.50 & 9x028 110 568 TOTAL£22.62
80va  3x010 6+6 6.64 6x017 30430 375 +p&pf0S 9x029 220 2.84
90 x30mm 3x011 9+9 4.44 6x018 35435 321  +VATEL.78 9x030 240 2.60
1Kg 3x012 12412 333 £6 66 6x026  40+40 281 TOTALE£13.64
Requlation 3x013 15415 2.66 . 6x025 45445 2.50
12% 3x014 18418 2.22 +p8&pf1.72 6x033 50+50 2.25
3x015 22422 1.81  +VATE£1.26 6x028 110 2.04
3x016 25425 1.60 TOTAL£9.64 6x029 220 1.02 A,LSO AVAI LAE LE .
3x017 30430 1.33 6x030 240 0.93 Sizes up to and including BKVA are
P g
3x028 110 0.72
3x029 220 0.36 manufactured to order.
3x030 240 0.33

The benefits of ILP toroldal transformers
ILP toroidal transtormiers are only half the weight and height of their laminated
equivalents. and are available with 110V. 220V or 240V primaries coded as follows

IMPORTANT: Regulation — Al valtages quoted are FULL LOAD. Please add regulation figure to secondary
voltage to obtain off load voftage.

For 110V primary insert “0 " in place of, "X in type number

For 220V primary {Europe) insert 17 in place of "X in type number,

For 240V primary (UK} insert “2" in place of "X in type number

Also available at Electrovalue,Maplin, Technomati¢ and Barrie Electronics.

For mail order please make your crossed cheques or postal
orders payable to {LP Electronics Ltd. Barclaycard/Access
welcome. Trade orders standard terms,
Post fo. ILP Electronics Ltd. Granam Bell House Roper Close
Canterbury CT2 7EP. Kent. England
Telephone (0227) 54778 Telex 965780
{a dwision of

. l F D

TRANSFORMVIERS

ANALOGUE METERS
DIGITAL METERS
FUNCTION GEN
OSCILLOSCOPES
POWER SUPPLIES
LOGIC PROBE
SCOPE PROBES

*
*
*
*
*
*
*
*

LOW COST PROFESSIONAL TEST INSTRUMVIENTS

FREQUENCY COUNTERS

Write or phone
for itlustrated
Test Instrument

catalogue and
price list.

BLACK STAR LTD.

9A, Crown Street, St.lves,
Blaek )L

Huntingdon, Cambs. PE17 4EB.
Tel: (0480) 62440 Telex: 32339

/
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Status Quo

So far as trade and industry are concer-
ned the General Election killed uncertainty
and it is quite clear that the socialist solu-
tion to economic problems if not com-
pletely discredited, then was certainly not
trusted.

As | have often pointed out, all ad-
ministrations when coming to power find
themselves captive of influences outside
their control. Itis doubtful, had Labour won,
that it would have been possible to imple-
ment their manifesto. In the event the
prospect of implementation scared off the
voters.

The popular vote did not in fact com-
pletely endorse the Conservative manifesto
although, because of the electoral system,
the Conservatives won the greatest number
of seats. What the popular vote did
demonstrate was that few people want
more nationalisation in industry,
withdrawal from the EEC, more power to
the trade unions, spending our way out of
recession, or unilateral nuclear disarm-
ament. In fact the Labour manifesto was
decisively rejected. A good result for
industry.

Swop-Shop

Before the invention of money as a
medium of exchange, trade existed through
barter. it still exists. A private swop of, say,
a hi-fi for a good SLR camera is common
enough. No cash changes hands, no tax is
payable, both parties are satisfied.

Today, with so many nations virtually
bankrupt, barter is growing in international
trade with perhaps as much as 20 per cent
of trade conducted in this primitive form.
Recent swops have included motor vehicles
and steel for coffee, tractors for fish, cars
for bauxite. All these swops are in the
multi-million pound bracket.

So far | have not heard of electronics
goods being involved. It is conceivable that
it will come. How about a computer
network in exchange for a shipload of
bananas? Or whatever? Watch this column.
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Telecom

Privatisation is once again on the agenda
now the Conservatives are back in power.
The biggest sell-off, if it ever happens, will
be British Telecom. The new rival trunk
network, Mercury, is already in place but
with restricted service. The appearance of
Mecury and the threat of privatisation has
already worked miracles in BT under the
leadership of Sir George Jefferson. The
organisation is much more efficient than
before both through new technology and
vigorous marketing of services. There is
possibility, indeed, probability, of further
improvement but the Telecommunications
Bill, lost in the General Election, has beeri
revived in the new Parliament. This time it
will be introduced by the new minister,
Cecil Parkinson, and despite the huge
government majority it is likely to have a
turbulent passage.

Naturally, the Post Office Engineering
Union will fight tooth and nail and threaten
confrontation. But some user groups, for-
merly bitter critics of BT, are none too
happy. Their change of heart may have
come about from seeing that BT is pulling
itself together or it may be cold feet at the
prospect of the unknown. Either way the
Bill will not have universal support. Getting
it through the House may be easy. Im-
plementing the Bill may prove much more
difficult and may take a long, long while in a
step-by-step procedure. That's why it may
never happen in total though it is bound to
happen in part. Selliing 51 per cent of
shares in BT worth up to £4 billion is still
quite a problem,

Finding the Slot .

Small companies can best succeed by
finding a slot in the general market as yet
undiscovered by big firms or considered too
small in volume to warrant serious atten-
tion. | notice, for example, that at the Inter-
national Audio and Video Fair to be held in
Berlin in September, a German company
has spotted the rising popularity of
collecting early 78 r.p.m. gramophone
records. Modern stylii for use with
microgroove recordings are unsuitable so
the firm of Dreher and Kauf, who normally
have supplied only diamond needles in the
past, have added to their range “old-
fashioned” needles to fill the need.

On show, too. though you need a
microscope to see it adequately, is a Philips
chip containing all the stages of a UHF
radio receiver. The export slot is to Japan
who have taken the chip in large quantities,
proving once again that the Japanese
market is not impenetrable.

Buying In

The fast way to get into electronics is by
acquisition, popular with outsiders wishing
to broaden their business into fast-growth
areas. An example is Lex Service in motoss
who import Volvo cars to the UK, Some 18
months ago the company acquired Hawke
Electronics and now they have increased
their stake in electronics by buying Jermyn
Holdings, thus gaining control of the Jer-
myn Group. Both Hawke and Jermyn are
component distributors. The purchase price

for Jermyn was a little over £15 million. For
that they det all the Jermyn activities in the
UK, France and Germany. Senior directors
remain in place with three-year service con-
tracts.

Before bringing the deal to a conclusion
Lex studied all the market statistics and
concluded that semiconductor sales in the
UK would grow at an average of 19-5 per
cent per year over the next five years but
those sold through distributors would grow
at 24.5 per cent per year. At present dis-
tributors are estimated to sell 30 per cent
of all semiconductors in the UK. In the USA
the figure is 40 per cent, so there appears
to be room for further growth in market
share for Jermyn and others within the total
increased volume.

Pirates

A big problem with innovative products
is the “pirating”’ of designs. There is, of
course, protection by patent but litigation
can be lengthy and expensive. Such dif-
ficulties are often overcome by offering
licences involving royalties to be paid to the
patent holder:

In the ordinary way the public is unaffec-
ted by inter-company squabbles on possi-
ble infringement but | note with more than
ordinary interest the public warning issued
by Racal-Decca Navigator Ltd on un-
authorised receivers now being offered for
sale.

Decca Navigator ‘“chains” which give
navigational position to mariners are
privately owned and thus not a public ser-
vice. Recently, technical changes to the
transmissions have been made to improve
the service and Racal-Decca say that
although their receivers and others
manufactured with approval by Racal-
Decca are unaffected, “pirate” receivers
can give false readings. Naturally, official
“Notices to Mariners”” have been issued by
the UK Hydrographer of the Navy to warn
navigators of the possibility of error
because safety-at-sea is of fundamental
importance.

The unlicensed receivers, apparently of
foreign manufacture, continue to be offered
for sale. It seems to me that cheating is bad
enough in itself but when safety-at-sea
could be involved it is despicable conduct.

Hoppers

Frequency-hopping tactical radios which
are resistant to message interception and
jamming had a high profile a couple of
years ago. There was then an ominous
silence during, presumably, a lengthy
evaluation period by signals staffs. Now the
orders are starting to filter through. Of
course some armies keep quiet about new
equipment but Marconi have announced
orders for their Scimitar range from Por-
tugal, Sweden and Finland with other coun-
tries still evaluating.

But rival Racal, whq were the first to in-
troduce frequency-hopping, have one order
on which they have been allowed to
publicly put a price-tag—a hefty £20
million contract with the Sultanate of
Oman. Racal also claim 13 countries are
already using their Jaguar-V frequency
hoppers.
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"MALL business and personal computers often have the
same configuration, they use the same microprocessors
with the same performances, and yet the small business
computers are often far more expensive when compared
with personal computers; why such a difference? The
answer is reliability, the small business computers are built
for professional use and are designed to be as reliable as
possible. The hardware is much more sophisticated and in-
corporates additional circuits for diagnostics which enables
fault location, which in turn makes repair easier and faster.
Every minute the system is not operable means a loss of
money to the system user and should be kept at a minimum.
On the other hand personal computers are intended for
educational purposes and entertainment. With some ad-
ditional hardware we can enhance the reliability of a per-
sonal computer to a degree that it can be used to do more

32

e B/
¢

le memory

ction and
ction Board

A Trebar

sophisticated tasks where a long term error free operation is
a must.

One of the most error prone parts of a computer is the
computer memory. Usually it is built with high density in-
tegrated circuits such as 16K and 64K RAMs, which can be
affected by two types of errors: ‘Hard" errors and ‘Soft’
errors.

Hard errors are caused by permanent damage of a
memory chip or a part of it. They are mostly a stuck-to-zero
or a stuck-to-one type of error. The erroneous location in
memory cannot be overwritten with new data. They can
easily be detected by a software memory checking program
by writing some pattern to the memory and then reading it
back. The same operation should be performed again with a_
complement pattern. Such a routine can be used as part of a
power-up self test program.
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Soft errors cannot be located so easily. There are several
causes for soft errors: alpha radiation from packaging
material, the noise can push the chip beyond limits of its nor-
mal operation, which can result in a loss of charge on
storage capacitors. It is possible to observe from Table 1
that the soft errors appear more often than hard ones. The
error rates of memory devices are given by manufacturers
and are evaluated in an ideal testing environment. In real ap-
plications memory devices are exposed to interference and
temperature variations, and this is why the error rate of a
memory system is generally higher than evaluation from
reliability data.

The most efficient method of coping with soft errors is the
error detection and correction technique (Error Checking and
Correction-ECC). The method of ECC was first described by
R. W. Hamming more than 30 years ago in the article Error
detecting and error correcting codes published in the Bell
System Technical Journal, and after all these years this
method is still used by most computer manufacturers for
storage protection.

Error rate 16K 64K
Soft %/1000h 0-1 0-45
Hard %/1000h 0-02 0.02

Table 1. Error rates of memory devices

CODE USAGE

Let's now take a look at how the Hamming code works.
When the data is written into the memory, the control bits
are generated and stored in a special part of the memory.
The number of control bits needed depends on the number
of bits in data word and on the number of errors we want to
correct. The number of contro! bits required for single error
detection and correction can be derived from the equation
2" >k + n + 1 where k designates the number of data bits
and n the number of control bits.

Data words with 8 bits require 4 control bits which will
together represent a memory word.

Data word Control word

e e

000102030405DGD7C1C2C3C4

Memory word

The control word is generated as an exclusive OR (EXOR)
combination of data bits as shown in Table 2.

DO D| DZ D3 DA DS DG D7
o 1 1 1T -0 1 7 T 0
c, 1 1 0 1 1 0 o0 1
c, 1 0 1 1 0o 1 0 1
o 0o 1 1 1 0 0 1 0

Table 2. Control word generation

Table 3 shows the system of equations which gives us con-
trol bits.

C,= D, ¥D, VD, VD, ¥D, VD,
C,- D, VD, VD, VD, VD,
C,= D, VD, WD, VD, VD,
Gy D, VD, VD, VD,

Table 3. Control bit equations (V = for all values of)

When reading memory words from memory we must
calculate the syndrome bits. This can be done in the follow-
ing fashion: First we calculate control bits C; of data part of
the memory word. A syndrome is an EXOR combination of
control word and control bits calculated from the data part of
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a memory word. The relationship between syndrome bits
(S..S,. S, and S,) and memory bits is shown in Table 4.

b, O, O, O, D, D, D, D, C, C, C, C,
S;] 1+ 1 t 0o 1 1 1 0 1 0 0 0
s,] 1+ 1+ 0 1 1 0 0 1 0 1 0 O
s;(] 1+ o 1t 1 0 1 0 1 0 0 1 0
s,|] o 1 1 1. 0 0 1 0 O O O 1

Table 4. Syndrome/memory bit relationship

Since the D part of Table 4 corresponds to Table 2 the S,
bits can be calculated from the equations in Table 5.

S,=C,vC|
5,=C, v,
S,=C, v C;
S, =C., ¥ Cj

Table 5. Syndrome bit equations

In the case that all syndrome bits are zero, we assume that
there was no error in memory word. {f the syndrome word is
a non-zero combination there was an error. From the com-
bination of ones and zeros in a syndrome word we can find
out which bit is affected. From now on the correction of error
is simple. All we have to do is to invert the bit in error and
the data is correct again. {f the combination of ones and
zeros does not correspond to any column in Table 4 we have
detected a multiple error. Such errors cannot be corrected,
but we can suppress the execution of this instruction by the
computer.
For example it we have the following data to be written

into the memory:

D,D,Db,D,0,D4D¢D,

11001110

The control bits calculated from the equation in Table 3 will
be:
¢,=1C,=1C=0C=0

The memory woid will be:

D,D,D,D,D,D4D,D,C,C,C,C,
1170011101100

Let’'s assume that the error has affected one of the bits in the
memory word. When reading from memory the memory
word was:

The syndrome bits calculated from the equations in Table 5
are:S,=1,5,=1,5,=0, & S, = 0. From Table 4 we see
that this syndrome corresponds to D,. By inverting it we
have correct data bits.

MULTIPLE ERRORS

Now it should be noted that some multiple errors can give
us the same syndromes as single bit errors. This means that
such errors will pass undetected, but fortunately it is not
likely that two or more errors will occur simultaneously in
the same memary word.

The method described above can give us the position of a
single error in any bit of a memory word. Since only data bits
are received by the processor, we do not correct the control
part of the memory word in the case of an error.

A processor delivers 8-bit data to the memory unit and
receives 8-bit data from the memory. All other functions are
carried out automatically without the knowledge of the
processor, so the ECC circuit can be regarded as transparent
to the processor and thus applicable to different kinds of
processors that are using an 8-bit data word system.
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MEMORY VALID

Fig. 1. Block diagram of a memory system with ECC
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ECC IMPLEMENTATION

There are many single chip i.c.s presently available
designed for detection and correction of a single bit in
memory systems. These are very fast circuits that can detect
and correct errors with propagation delay from 25 to 45ns.
The major drawback for using these circuits in
microprocessor based systems is their price which is
prohibitively high for small quantities. Basically they are in-
tended to be used in mini and medium size computers. The
ECC circuit to be used with 8-bit data can be built with as
few as 6 MSI chips.

Fig. 1 represents a block diagram of a memory system
with ECC capability, five blocks are used for error detection
and correction:

ECC ENCODER 1 generates control bits from data to be
stored in memory.

generates control bits from data read
from the memory.

INPUT/OUTPUT generates syndrome bits according to
ECC COMPARE the equations in Table 5.

ERROR LOCATION generates an error pointer from syn-

ECC ENCODER 2

DECODER drome bits. The error pointer contains
a single 1 at the place where the
error occurred.

CORRECTOR is a controlled inverter that inverts the

erroneous data bit from the error
pointer and thus corrects it.

The upper part of Fig. 1 represents a diagnostic circuit that
points to the faulty memory chip in case of a hard error. The
error position is decoded in ERROR LOCATION DECODER 2
and latched in ERROR REGISTER. L.e.d.s D1, D2, D3 and
D4 show the chip in error.

Fig. 2 represents a detailed schematic diagram of the ECC
circuit together with memory (IC1 to IC12). Data bits Dy, to
D,in enter memory chips (IC1 to IC8) and IC13
simultaneously. 1IC13 is a bipolar 256 x 4 PROM which
serves as ECC ENCODER 1. For every combination of input
data there is a distinct combination of control bits program-
med in IC9. Its contents are shown in Table 6. Control bits
are stored in IC9 and IC12. When data bits are read from the
memory, a new set of control bits is generated in IC17 (ECC
ENCODER 2) and is equal to IC13. Syndrome bits are
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{ COMPONENTS . .. )
Resistors
R1 6k8, 7 W, 5% carbon
Capacitors
C1,C2,C3,C4,C5,C6, 2n2ceramic (12 offf
C7,C8,C9,C10,C11,
c12,C13 10u/35V tant. bead (2 off)
ci1a 220u/63V elect
Semiconductors
D1,D2,D3,D4 0:2 in red l.e.d.s (4 off)
D5 0-2 in green l.e.d.
1C1,1C2,1C3,I1C4, 4116 16K RAM
I1CS5, IC6, IC7, IC8, or{4516 16K RAM)*
1C9,1C10,1C11,1C12 or {4164 64K RAM)* (12 off)
1IC13,1C17 MMI 6301 256 x 4 PROM (2 off)
IC14,1C15,1C18 741586 QUAD EXOR (3 off)
IC16,1C19 745188 32 x 8 PROM (2 off)
1C20 74174 HEX D FLIP FLOP
Miscellaneous
S1 Push to make switch
Terminal pins (39 off)
l.c. sockets (Soldercon type) (300 off)
Printed circuit board
*See Fig. 4.
Constructor’s Note
All components including Soldercon pins are available
from Watford Electronics, 35 Cardiff Road, Watford,
k Herts. (0923 40588.)

calculated in IC18 and are EXOR combinations of stored
control bits plus control bits generated from memory word
that was read from the memory.

In case of error there will be a non-zero combination of
syndrome bits. Syndrome will be 0, 0, 0, O if there is no
error. Error location decoders are IC16 and IC19. These are
32 x 8 PROMS, both with the same contents. In the case of
IC16 pin 14 is grounded. This means that only the lower part
of the truth-table is selected (A, = 0). This part of PROM is
programmed so that it gives us an error vector for syn-
dromes tabulated in Table 7. The error vector is applied to

Practical Electronics  September 1983



TERMINAL |

PINN® & A
o O I = * | N N° 4164 4516 4116 | PN N° =
4 s 6 . ICs 1 RFSH RFSH ves n
D1IN O A Ez I1 TO 12 | 8 Vpg Voo +HI2V k¥ I
D2 IN O 4 A €13 9 A7 - vx 23
0 IN O = IR 2 | [ 6 Vs Vs Vs 0
s 3 9 -
D¢ IN O a 0 %% SEE CAPTION
Ds IN O~ iia oy o
0, INO- I FUPY L IC13 6300 6 8
ICl4 1S86 14 7
IC15 %ises 14 7
2 2 IC16 %s188 16 8
Din 1C17 6301 16 8
= = = = | - Ao IC18 7utsse % 7
L | | | | | | | | | | | | e IC19 w518 6 8
1C2 a3 IC4 1C5 1C6 1C7 1C8 1C9 IC0 cn iz IC20 7a 16 8
1 * M * * [ EH g IS x * 1 * * Mo*
m = = = | — - 3 — A
| o 4 — = = — | — — A,
= = — L —| — — — As
- = =4 = = = L - ; As
- E j - - - s = L4 RAS
E L s - s L | CAS
B - — - — WwWR
Dour
_’[ I
Yy o
[ =
a
ICI7A A | +5V
6301 42 |
a B
As 2 R
" - 6k8
13
& o
A7 R
12
01 c3
(1 L 15~ VALID
9 = |"_ MEMORY
03 10u
04 9 1 9
2 3
£, £ 2 | s Je r [ e Jio B U //(t; !
w3 =" =1 =] =] Or p
ICIé!:“"(cwb 2 lcmc\ 11 J! 1€20, '/'(m
13 wl. 2 D2
Aj Oy Qa o 1
/4 ey o s s %
12 3 n Qe b
- Az O 8 1, (2)
I R o e3¢ e 12 '1 04
b |v L= Jo IC19 o bogtdc : //(r‘)‘?
A3 Ag Az Ay 745188 TS S 2 o 4
=4 01 A B 3 10
' - Qp %
2 ﬁ 2 O; 3 15 7 /‘
= i) &
lCUuL - 75 o %N
IC14NG LLE i L4 0¢ 7
d . INTERRUPT
ICl4c 05 IC% MULTIPLE ERROR
" ICwd (3 0 745188
7
0 F¥ 45V (36)or
(el On +12v(22)
A 3% T
=1 +5V
q | (] c12
53
$26m 12 X202 _1
2% 30 2 33 X
o ‘ ov S
Do OUT Dy OUT 02 0UT 0 OUT 0. 0UT Ds OUT Dg OUT 070U v .

Fig. 2. Circuit diagram of the ECC circuit with memory array

IC14 and IC15 which are EXOR gates that serve as a con-
trolled inverter. The data bit on position where error vector is
1 is inverted and thus corrected. The upper part of IC19
PROM (A, = 1) contains memory chip location that corres-
ponds to syndrome bits tabulated in Table 4.

The decoded position is stored in 1C20. This is the ERROR
REGISTER. L.e.d.s D,, D,, D, and D, show the memory chip
in error. Dy is the indicator of multiple error. Error register
1C20 is cleared at switch-on via R1 and C1 but can also be
cleared by pressing pushbutton S1. Diagnostic data is writ-
ten into the error register when memory word is valid.
Otherwise we can get ambiguous information. When a mul-
tiple error is detected the signal at IC20 pin 10 {ME = high)
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can be used to stop the processor.

The p.c.b. was developed so that different kinds of
memory i.c.s can be used: 4116, 4516, 4164 and their
equivalents. The pinouts are shown in Fig. 3. The signal in-
formation needed to interface the ECC memory to the
microcomputer is given in Table 8.

The ECC circuit will enhance the reliability of the micro-
computer; however there are disadvantages to the scheme:
The access time of memory will be longer for the pro-
pagation delay through the ECC circuit; that is why the
higher speed memories are recommended. Another disad-
vantage is the high price of memory array, since four
additional memaory chips are needed.
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Fig. 3. P.c.b. design for ECC circuit {Topside)
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Table 6. The contents of ECC ENCODER 1 and 2 PROM

ADDR DATA ADDR DATA
00 00 10 10
01 00 1 ocC
02 00 12 OA
03 04 13 03
04 00 14 OB
05 08 15 04
06 01 16 01
07 80 17 08
08 00 18 09
09 02 19 02
OA 00 1A 10
0B 20 1B 06
oC 00 1C 10
0D 40 1D 07
OE 10 1E 05
OF 00 1F 10

Table 7. Correcting and diagnostic PROM contents

CONSTRUCTION

The assembly of the p.c.b. is quite straightforward and the
following points should be considered. The ECC circuit is on
a double-sided p.c.b. the design of which is shown in Figs. 3

PIN | SIGNAL PIN | SIGNAL
1 GND 21 | A,
2 | D,in Vopld116)/
3 | Dgin 22 {V-:c(4164,4516)
4 | Dgin 23 ‘{Vcc(4116)/
5 | Din A,(4164)
6 | D,in 24 | N.C
7 | Dyin 25 | N.C
8 | D,in 26 | Dyout
9 | D,in 27 | D,out
10 | Vssl+5V) 28 | D,out
11 { Vgpl4116Y/ 29 | Dgout
RFSH(4164,4516) 30 | D,out
12 | TAS 31 | D,out
13 | WRITE 32 | Dgout
141 A 33 | D,out
15 | RAS 34 | INT
16 | A, 35 | VALID MEM ADR
17 | A, 36 | +5v
18 | A, 37 | GND
19 | A,
20 | A,

Table. 8. Memory/micro interface information

and 5 with the component layout shown in Fig. 4. in order to
make the connections from the track-side to the component-
side the i.c. sockets were soldered on both sides of the p.c.b;
Soldercon i.c. pins were used. In all other positions tinned
copper links or the component leads themselves were used
to make the through connections.

On the prototype the l.e.d.s were mounted on a piece of
plastic and fixed to the p.c.b. along with the pushbutton
switch; the constructor may wish to mount these compo-
nents in a position more suited to their own equipment.
Whether or not pins A and B are inserted will depend upon
the type of memory i.c.s used. The use of the pins is ex-
plained in Fig. 4. When the p.c.b. has been soldered and
checked the i.c.s can be inserted. *

PE SPECIAL CASSETTES OFFER

Over the last couple of years PE offers arranged with Videotone
have proved highly successful and we have now been able to
arrange special prices {only available to PE readers) on these high
quality tapes. The offer is a result of Videotone's direct selling
policy; send in a current special PE coupon for prompt delivery.

Please send me ....... CRO2 C60 Audio cassettes at ....
80p for 25 or more: including VAT and postage).

105p for 25 or more; including VAT and postage).

Please send me ...... C90LH Audio tapes at
25 or more; including VAT & postage.)
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p each (30p for 5 to 24,
Please send me ...... CRO2 C90 Audio cassettes at ......p each {115p for 5 to 24,

....p each. (56p for 5to 24, 53p for

1 enclose cheque/POfor € .............oooiiiiiiiii.. N[04 2 2acreeing

Coupon valid for posting before 2 Sept ‘83
{or one month later for overseas readers)

We believe these tapes are excellent value and we are
pleased to offer them to readers. They are covered by a money back
guarantee (return within 21 days for refund). Not only are the tapes
of high quality but the cassettes are of screw together construction
and the case labels have space for notes on the recordings.

CHROME C60 & C90

CR02 C60 CASSETTES

90p each (minimum of 5): 80p each
{minimum of 25)

CRO02 C90 CASSETTES

115p each (minimum of 5); 105p each
{minimum of 25)

FERRIC C90 AUDIO

C90LH CASSETTES
56p each (minimum of 5); 563p each
{minimum of 25).

Send valid coupon to:
Videotone Ltd., 98 Crofton Park Road,
Crofton Park, London SE4.
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run any CP/M80 software under it directly, because of course CP/M
8000 needs to run programs written in ZBOOO code not 8080
code! As far as | have been able to discover, software to run under
CP/M 8000 is pretty thin on the ground.

Things may improve in the future, since Commodore are plan-
ning to introduce a 16 bit personal computer based on the Z8000,
but for the moment at least, you are on your own!

INTERFACING

To continue time honoured Z80 traditions, the Zilog designers
have put their stamp on the Z8000 by scrambling up all the pin
locations on the package so that they do not appear in boring,
logical, groups. Let's face it, who needs the regular DO, D1, D2, D3,
D4, DS, D6, D7, D8 etc. of the 68000 when you can have the ex-
citing AD12, AD11, AD10, AD9Y, ADO, AD8B, SN6, SNS, AD7 of the
Z8000!

Also traditional is the need for a fast, high-drive, clock generator.
Most clock designs | have seen published require a couple of
Shottky T.T.L. packages and a handful of discrete transistors and
resistors even to operate at 4MHz. This seems to be an area
neglected by Zilog and long overdue for a special clock-chip like the
8284 in the 8086 family.

Unlike the other 16 bit manufacturers Zilog have defined a
specific bus interface standard for the 28000, called the Z-BUS.
The Z-BUS conforms generally with the pin-outs of the Z8001
processof, but can also be used as a board-to-board bus to support
more than one CPU. The bus is asynchronous and supports five
types of bus transaction as follows:

Memory access. I/O transfer. Interrupt. Bus request. Resource
request.

Address and data information are multiplexed together on pins
ADO to AD15, and so an external address latch is needed in most
systems. An address strobe AS, and a data strobe D5, are provided
to control demultiplexing.

An additional seven non-multiplexed address bits are output by
the Z8001 as the “segment number” to expand the address range
to 8M bytes, and a Byte/Word control line is provided to indicate
whether the current memory reference applies to a word or to a
byte operand. Despite the use of a 16 bit data bus, memory data is
byte addressable because Ao is available to select the upper or
lower byte in a word and can be combined with the B/W line to
perform a similar function to the UDS and LDS strobes on the
68000. I/O transactions are indicated by the appropriate status
code on STO to ST3 and use only the 16 bit address information on
ADO to AD15.

Three types of interrupt are provided, Non-Maskable (NMI), Non
Vectored {NVI) and Vectored (VI). The only "funny’’ here is the NVI
which is just an additional, simple, interrupt input for low priority
applications which do not require the high status of the NMI or the
complex vectoring of the VI.

The vectoring scheme used with the VI input should bring tears
of nostalgia to the eyes of Z80 fans since it uses the same daisy
chain prioritisation scheme. The interrupt outputs of all peripheral
chips are wire-ORed together and to the TNT input of the Z800O0.
All peripheral devices are daisy chained together with the 1EO (In-
terrupt Enable Qutput) of the highest priority device connected to
the |El {Interrupt Enable In) of the next highest and so on down the
chain. If any peripheral has a pending interrupt it will be serviced
only if no higher priority devices require service and the IEO of the
next highest priority device is therefore a 1. When this condition is
satisfied the peripheral in question pulls its INT output low and the
processor responds by performing an interrupt acknowledge cycle
which causes the selected device to place its unique interrupt vec-
tor number on data lines ADO to AD7.

During the acknowledge cycle the Z8001 stores its current
status on the stack and reloads the four CPU status registers with
the V! status block fetched from the Program Status Area of
memory. You may remember from the register section that each
exception class has its own four word status block, but since there
can be more than one source of Vectored Interrupts, the four word
block is extended to include a 256 entry vector table of new
program counter values. The Interrupt Vector number from the in-
terrupting device is used to select the appropriate entry from this
table and the CPU recommences instruction execution at the start
of the appropriate interrupt service routine.
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This powerful interrupt scheme, while very similar to the Z80
arrangement, is not exactly the same (naughty old Zilog!) but for-
tunately it is still possible to connect 280 peripherals to a Z8000
processor with the aid of some TTL translation logic.

One possible disadvantage of the Z80 and 28000 interrupt
scheme is that the priority status of all peripherals is fixed by the
chip interconnections and cannot be changed. The Intel 8259
Programmable Interrupt Controller chip on the other hand, provides
not only a fixed priority mode but also a rotating priority mode
which can be used to ensure that a number of users of equal status
get a fair crack of the whip.

Zilog have been generous in providing peripheral chips for the
Z8000 family, although some of this apparent generosity is not
quite what it appears! Since the Z80 family already had the most
powerful 8 bit peripherals going, in some cases Zilog were able to
simply modify their earlier designs slightly and give them a new
number. By this means the Z80 CIO became the Z8036 CIO, with
just a few pins changed to aid ZBOOO interfacing! Needless to say,
Zilog do not exactly shout about this feature.

To be fair to Zilog, this approach is perfectly sensible and gives
them a big advantage over Motorola who have only a primitive 8
bit family to draw on and who are still struggling to get their 16 bit
peripheral family together. It also allowed Zilog to concentrate ef-
fort on the relatively few new 16 bit petipherals like the Z80O10
Memory Manager and to get these to market sooner.

The Zilog Z8010 Memeory Management Unit (MMU) adds a new
dimension to the memory addressing capability of the Z8001 by
translating the physical address space of that processor into a
logically segmented space which can be dynamically reconfigured
under program control. In the basic Z8001 the 8M byte address
space is divided up into 128 segments each 64K bytes long. The
MMU divides the physical memory up into continuous 256 byte
blocks to form 64 variable sized segments from 256 to 64K bytes
positioned anywhere in the 16M byte address space, so that the
logical addresses manipulated by the programmer can be flexibly
transformed into the physical addresses required by the memory.
The MMU therefore decouples the programmer from the memory
and permits the relocation of available memory from one segment
to another under system software control to suit the immediate
needs of the system.

The technique of memory management has limited relevance to
the small single user system, but is a very powerful technique,
developed originally for large computers, to permit the optimum
allocation of memory resources among competing tasks or users.

Since the segments recognised by the 28010 have assignable
attributes, memory protection schemes can be easily arranged in
system software. Any request to access a segment illegally then
causes a TRAP exception to the Z8001, and possible causes could
be: writing to a read-only segment, a user trying to access a system
{privileged) segment, or a detected segment overflow conditon.

Another useful and original member of the Z8000 peripheral
family is the 28038 FIO First-In-First-Out {FIFO) buffer unit. This
40 pin device contains a 128 byte FIFO RAM which can be used to
synchronise 1/O or interprocessor transfers by accepting data from
one device and holding it until it can be accepted by a destination
device. Empty, Full, and Wait/Request control lines are available to
manage Z8038 transfers.

APPLICATIONS

The Z8001 processor is powerful, well supported by hardware,
but unfortunately not yet as popular as the 8086 or the 68000.
Perhaps this last fact will change when Commodore bring out their
expected 28000 based 16 bit personal computer, but meanwhile
the application software base is very limited.

My personal feeling is that the ZBOOO family is not the best
choice if you have a data processing application in mind, but it
might be a suitabale candidate for a 16 bit control application
thanks to its high speed, low cost, and powerful interrupt and
peripheral structure.

For most small applications the simpler 28002 with its 64K byte
address range will probably be sufficient, but Z80 users should
beware the non-compatibility of the Z80O0O family with existing
Z80 software. My advice would be to wait a little longer for the
forthcoming Z800 family which offers compatible 16 bit powerl
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NTIL quite recently mosf tone controls on an electric
guitar consisted of a pot and capacitor configured as a
low pass filter, with a 6dB per octave slope. This arrange-
ment, although simple and reliable, does not give a large
tonal range, tending to be dull and uninteresting with the
treble thus removed. Increasingly, however, guitars and
basses, particularly those of oriental origin, are being equip-
ped with active tone controls giving separate treble and bass
adjustment. This gives much better and variable sounds and
has the additional advantage of buffering the guitar output,
enabling a long cable to be used to the amplifier/mixing desk
without noise pickup and the reactive loading reducing the
treble response. This results in a crisper, punchier sound.

For those not wishing (or able) to invest in a new guitar
simply for the benefit of active circuitry, this design is small
enough to be built into the guitar body, or as a separate unit,
into a small instrument case.

CIRCUIT DESCRIPTION

The active tone controls circuit provides volume treble
and bass controls with a switch giving extra treble boost,
which is very useful for solos. For best performance the
guitar pickup needs to see a high impedance, this is provided
by a bootstrapped input amplifier, which also has a volume
control incorporating a loudness circuit, which boosts the
treble at low volume settings to give the impression of con-
stant tone balance throughout the volume range—without
this the sound becomes flat and uninteresting at low levels.
This is due to the characteristics of the human ear which is
less sensitive to the high frequencies of quieter sounds.

The input amplifier is followed by the tone control
circuitry—which is of the active treble and bass type. This
circuitry has a nominal voltage gain of one with 20dB of
boost and cut at 40Hz and 10kHz. The output of the tone
control circuit provides the low impedance drive to the am-
plifier cable. The circuit is automatically turned on when the
output jack is plugged in and there is also a facility for charg-
ing a NiCad battery, if fitted, by using a stereo plug in the
same socket. Fig. 1 shows the plug connections required for
normal and charging use.

HOW IT WORKS

The circuit of the active tone controls is shown in Fig. 2
and can be considered as three functional blocks hased on
the three i.c.s. They are:
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1. A high input impedance amplifier incorporating the
loudness, volume control and the treble boost circuitry.
2. A conventional Baxendall type active tone control
circuit also providing the output.

3. A negative supply voltage generator.

The most unusual feature of the circuitry is the third
functional block—the negative supply generator. The
obvious question is why is it necessary at all as single supply
op amp circuits could easily be used. There are two main
reasons why. Firstly, the op amp used for the input amplifier
is the Signetics NE 5534A (chosen for its excellent low
noise audio performance) which requires a minimum supply
voltage of +3V. Using a PP3 battery of nominally 3V output,
the battery life would be relatively short if used to power the
circuit directly as its voltage soon decays from its nominal
value, also the output from the guitar pickup has a very large
dynamic range with large transients as the strings are
played, so to avoid distortion due to op amp clipping as large
a supply voltage as possible should be used. Another advan-
tage of using positive and negative power supplies is that
the signal path is referred to OV avoiding the large switch on
thump as coupling capacitors charge up. The supply currents
are effectively separated from the signal path, reducing earth
loop noise.

The negative supply generator uses an NE555 timer i.c. in
its astable mode producing a square wave output at about
30kHz. This is outside the audio bandwidth to avoid any
breakthrough to the output being heard.

The astable period is set by R7, R8, and C7 being the time
for C7 to charge up to V.. through R7 and R8 and dis-
charge to Ve through R8. The frequency of oscillation is
given by:

1
" 0-693(R7 x 2R8)C7

The output of the astable is a.c. coupled and clamped by
C9 and D1 respectively. This is rectified and smoothed by
D2, C10 and C13 resulting in a negative supply of 6V. The
voltage loss is due to the two diode 0-6V drops and the fact
that the 555 output swing is not to its supply voltage;
however, with this supply an output signal of 3V peak is

f

a) NORMAL USE

b)BATTERY CHARGING

() Fig. 1. Jack plug connactions

available, which is quite sufficient!

While on the subject of power supplies, the battery is con-
nected to the circuit by inserting the mono jack plug of the
guitar lead into the stereo (three pole) output jack socket;
this connects the outer two poles together, completing the
circuit. Additionally, diode D3 links the output to the supply
line; in normal operation this is reversed biased and
therefore high impedance; however, if a rechargeable bat-
tery is used a sterec jack plug can be used to charge the bat-
tery in situ. The charger positive is connected to the inner
pole, negative to the centre pole. in this mode the active
tone control circuit is not connected. The charger used
should be of the constant current type—10mA in the case of
a PP3-type battery. This is very convenient if the circuit is in-
stalled in the guitar. As the supply current is about 10mA it
makes good sense 1o use a rechargeable battery, especially
if the guitar is used often, as a dry cell will only last about
ten hours continuous running.

SPECIFICATIONS

Signai-to-noise ratio 644dB (referred to 5mV i/p)
Voltage gain X48 (33dB)
Maximum signal output 3V peak

Supply current 10mA

Bass control +20dB at 40Hz
Treble control +20dB at 10kHz

Fig. 2. Circuit of active
tone controls
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The next functional block is the amplifier. VR1 is a simple
volume control, R1, C1 and C3 give the loudness effect—
being shorted out when the control is at full volume. C2 a.c.
couples the input to stop the op amp bias current causing
noisy pot operation. The amplifier itself is a bootstrapped
non-inverting type. The purpose of the bootstrapping is to
give a very high input impedance to the signal while
providing a low impedance at d.c. so that the op amp bias
current does not result in a large offset voltage. The circuit
works as follows—initially with the treble boost switch
open.

At d.c. capacitor C4 is an open circuit, giving the
equivalent circuit shown in Fig. 3(a). It can be seen that the
amplifier has unity gain and the input impedance at both op
amp inputs is approximately the same {R3 and R2 + R4).
They are arranged like this to balance out the bias current
generated offset as far as possible so that in the worst case
only a few millivolts of offset appears at the output.

At audio frequencies C4 is large enough to appear to be a
short circuit. The equivalent circuit becomes that of Fig. 3(b).
The gain and input impedance of this circuit are given by the
following equations:

RS Input impedance = —BZL)

Gain =1+ =5
R4 1+

COMPONENTS . ..

Resistors Capacitors

c1 1n ceramic
R1 220k Cc2 100n ceramic
R2,R3 47k Cc3 10p ceramic
R4 1k c4 47 10V bea
R5 1y cs a7p 10V bea
R6 330 cé 220n Cc280
R7 2k2 c7 470p ceramic
R8 47k Cc8 100 10V bea
R9,R10,R11 10k Cc9 au7 10V bea
R12,R13 3k9 C10 100u 10V bea
R14 750 ci 50n Cc280
R15 100k C12 5n ceramic
R16 100 C13 100u 10V bea
All 10% W carbon C1a 10040 10V bea

C15 47 10V bea

Semiconductors Potentiometers
D1,D2,03 1NS16 VR1 470k log
IC1 NES534A VR2 100k lin
1C2 TLO71 VR3 500k lin
IC3 NE555
Miscellaneous
S1—SPST miniature toggle switch

JK1—}in stereo jack socket
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Fig. 3. Input amplifier equivalent circuits

Where A is the open-loop voltage gain of the op amp.

From the above equations it can be seen that the input
impedance is very large and VR 1 therefore defines the input
impedance of the circuit as a whole. With the specified
values the input impedance is 470k and the gainis x 48, but
can be adjusted as required by altering R2 and R3.

When the treble boost switch is closed the feedback is
reduced at high frequencies, giving a brighter, louder sound.
R5 is used to stop thump when the switch is closed due to
C6 charging up, through its own leakage resistance.

C5 a.c. couples the output of this stage to a Baxendall
type active tone control circuit giving 20dB cut and boost at
40Hz and 10kHz.

CONSTRUCTIONALDETAILS

Tantalum electrolytic capacitors are specified for their
good electrical performance and small size. If the pots used
are p.c. mounting types, they can mount directly on to the
board; if not, Harwin pins can be used on the board and the
pots connected to these. The treble boost switch,
input and output are connected to these. The treble boost
switch, input and output are connected via flying leads, as is
the battery.

The prototype was built into the body of the guitar but
could equally well be built into a small instrument case using
a mono jack sockst for the input. *
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T HE idea of using the ground as a medium for communica-
tion is by no means a new one, and dates back as far as

World War 1 at least. The basic arrangement for a com-

munications system of this type is shown in Fig. 1.

An ordinary audio power amplifier driven by a microphone
is all that is needed at the transmitting end of the system,
plus two earthing rods which are placed in the ground some
distance apart. The earth usually provides a fairly low
resistance path between the two rods, but this resistance is
actually made up from an infinite number of paths through
the earth from one rod to the other. Most of the current flow
between the rods takes a more or less direct route from one
rod to the other, but some of the signal takes a much longer
route and can therefore be detected some way away from
the transmitting earthing rods. However, the longer the
route taken by the signal, the greater the resistance it has to
overcome, and the weaker the signal that is available due to
the lower current flow. All that is needed to pick up the
signal is another set of earthing rods feeding a pair of
headphones or an amplifier and loudspeaker, but the ineffi-
ciency of this system gives only a fairly limited operating
range.

Systems of this type generally only operate up to an ab-
solute maximum range of about two miles, and often the
maximum attainable range will be very much less than this.
This still gives an adequate range for some purposes, and
ground communications is certainly an interesting subject
for the experimenter. A novel feature of ground communica-
tions is that it can be used for subterranean communica-
tions, unlike normal radio communications.

BLOCK DIAGRAM

Fig. 2 shows in block diagram form the simple ground
communications system featured in this article. The
transmitter consists of a microphone feeding a preamplifier
stage, which in turn drives a power amplifier. A gain control
is used in conjunction with an l.e.d. level indicator to ensure
that the power amplifier is fully driven but not seriously
overloaded.

The power amplifier is a bridge type, and this is necessary
as a reasonably large output voltage swing is needed in
order to give usable results. The amplifier uses a bridge
amplifier integrated circuit which is normally used as a
power booster for a car radio, giving an output power of
about 18 to 20 watts rm.s. into a 4 ohm impedance
loudspeaker. In this case the output power is very much
lower than this, and is likely to be in the region of 1 watt
r.m.s. since the impedance across the earthing rods is
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Fig. 1. Ground communication basic system

typically between 50 and 100 ohms. This relatively low out-
put power gives the unit a reaspnably low current consump-
tion sothat battery operation is possible.

The receiver uses a high gain preamplifier followed by a
200Hz highpass filter and a small audio power amplifier. The
latter drives a miniature loudspeaker, or medium/high
impedance headphones can be used if preferred. The pur-
pose of the highpass filter is to combat mains hum which
always seems to be present, and can be very strong if the
system is used very near to houses or other places where
mains powered equipment is used (and earthed). The filter-
ing is only partially successful as there are quite strong har-
monics on the 50Hz mains signal. With these harmonics
spaced at 50Hz throughout the audio band, it is not really
feasible to filter them out completely. A high slope 200Hz
highpass filter gives a worthwhile reduction without af-
fecting the intelligibility of the received signal. It does not
seem to be possible to use a balanced input and a phasing
technique to reduce mains hum.
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It may seem wasteful to use separate circuits for the
transmitter and the receiver when both are basically just
high gain audio power amplifiers. However, circuits using a
single amplifier with the loudspeaker used as a microphone
in the transmit mode all provided mediocre results both in
terms of audio quality and range, and a two amplifier circuit
was therefore adopted for the final unit.

TRANSMITTER CIRCUIT

Fig. 3 shows the circuit diagram of the transmitter, The
power amplifier uses an HA 1388 bridge amplifier which will
give over 20 volts peak to peak at the output using a
nominal 12 volt supply. C9 and C10 are bootstrapping
capacitors which help to maximise the output voltage swing
from the two power amplifier. C11 and C12 are needed to
aid stability while D2 and its associated components are
used to give an indication of the output signal level. D2 will
be forward biased on one set of half cycles, but only if the

R&
350

peak output voltage exceeds about 7 volts, since about 5-1
volts is needed to force D1 into conduction, while approx-
imately 1.9 volts further is needed to overcome the
threshold potential of D2. Thus about 14 volts or so peak to
peak is needed at the output before D2 will light up, and the
amplifier will be fully driven or nearly so provided D2 lights
up when someone spezks into the microphone.

The voltage gain provided by IC1 is quite high and only
about 10 millivolts r.m.s. is needed at the input {(pin 3) in
order to provide maximum output. This is still not sufficient
to enable the circuit to be driven from a normal microphone,
and TR1 is therelore used as a common emitter preamplifier
stage which boosts the gain of the circuit by a factor of
about one hundred. This enables the unit to be used with in-
expensive low impedance (200 or 600 ohm) dynamic
microphones. C13 rolls-off the high frequency response of
the preamplifier which helps to prevent instability and also
gives an improvement in the signal to noise ratio of the cir-
cuit.
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Fig. 3. The transmitter circult. In use the current consumption can be in excess of 100mA so the battery should be a PP9 or

six to eight HP7s. Ideally Ni-Cad cells are to be preferred
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Fig. 4. The receiver circuit
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Fig. 5. Transmit/Receive switching

RECEIVER CIRCUIT

The receiver circuit uses a preamplifier which is similar to
that employed in the transmitter, as will be apparent from
the circuijt diagram of Fig. 4.

From the output of the preampilifier the sigﬁal is passed
via volume control VR1 to the highpass filter. This is a con-
ventional active 24dB per octave type which uses TR2 as
the unity voltage gain buffer stage and has a cutoff fre-
quency of approximately 200Hz. Low frequencies do not
significantly contribute to the intelligibility of a voice signal,
and the filtering does not have any detrimental effect on the
signal. There is little output from the transmitter below
200Hz anyway.

The power amplifier is a TBA820M (iC1} which gives an
output power of about 150 milliwatts into a high impedance
loudspeaker, and this gives a perfectly adequate volume
leVel for this application. R11 is a feedback resistor which
sets the closed loop voitage gain of IC1 at approximately
130 times. This gives the circuit an input sensitivity of about
2 millivolts r.m.s. for maximum output, and this is about the
highest practical sensitivity.

For two way communications it is obviously necessary to
have both a transmitter and a receiver plus transmit/receive
switching at each end of the system. Suitable switching is
shown in Fig. 5.

Fig. 6. Constructional details
of the transmitter board with
the printed circuit shown top
right

CONSTRUCTION

The system can be built as separate transmitter and
receiver units for one way communications, or as transceiver
units for two way communications, but it will be assumed
here that the system is constructed as two transceivers. The
transmitter and receiver circuits are assembled on separate
printed circuit boards which are shown in Fig. 6 and Fig. 7
respectively. Both boards are quite straight forward to con-
struct, and the only unusual component used is the HA1388
{IC1 in the transmitter). This has a single line of twelve pins,
but pin 1 is indicated in the standard fashion by a small dot
or indentation on the body of the component. The HA1388
has a heat-tab which can be bolted to a heatsink, but in this
application the output power is not likely to be sufficient to
merit the fitting of even a small heatsink. This integrated
circuit has comprehensive protection circuits incidentally,
including a thermal shutdown circuit.

A metal instrument case measuring about 200 x 125 x
75mm wili camfortably accommodate all the components
including the batteries. The general layout of the unit can be
seen from the photograph but is not especially critical.
Miniature loudspeakers do not usually have provision for
screw fixing and it will almost certainly be necessary to glue
LS1 in position behind a grille made by drilling a matrix of
small holes. The connections to the earthing rods can be
made by way of a couple of 4mm sockets fitted on the rear
panel of the case, plus a couple of leads fitted with 4mm
plugs.

Once all the components have been installed in the case
the point to point wiring can be added. The wiring to S1 is
illustrated in Fig. 8.

TRANSMITTER BOARD

Resistors Semiconductors
R1 1k IC1 HA1388
R2 2M2 TR1 BC108C
R3 8k2 D1 BZ2Y88C5V1
R4 390 D2 TIL209 etc.
R5 470

All resistors W 5% carbon film

Capacitors

NiBEl ©
2 of | oChe

ol
@. i AL

Ca
@..
@_
Ca
Ca

C1 100u 16V radial electrolytic
C2,3 1u 63V axial electrolytic {2 off)
Cc4 11 63V radial electrolytic
C5,9,10 47u 10V radial electrolytic (3 off)
C6 100u 10V radial electrolytic

-+ 02 C7.8 100p 10V axial electrolytic (2 off)

L—» C11,12 100n polyester

D2 Cc13 10n mylar

EARTH 2 ci14 470p 16V radial electrolytic

; Miscellaneous

7 L ski 3-5mm jack socket

- +VE VR1 22k log. carbon

ORI Printed circuit board, low impedance dynamic

- microphone, control knob, Veropins, wire, etc.

Ca
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RECEIVER BOARD

Resistors

R1 1k
@ R2 1M8
R3.4 ©k8 (2 off)
RS 15k
b R6 8k2
R7 150k
R8 180k
Semiconductors R9.10 4k7 (2 off)
TR1,2 B8C109C (2 off) R11 47
IC1 TBA820M R12 1
Capacitors All resistors $\W 5% carbon
c1 0-47y 63V radial electrolytic film
Cc2,8 0-47u 63V axial electrolytic (2 off]
c3 22n polyester
C4,5,6,7 100n polyester (4 off)
C9.,10 100u 10V radial electrolytic (2 off)
c1i 220n polyester
C12 100u 16V radial electrolytic
Miscellaneous
VR1 22k log. carbon
LS1 40 to 80R impedance miniature loud-

speaker
Printed circuit board, control knab, Veropins, wire, etc.

ADDITIONAL FOR TRANSCEIVER
S1—3 way 4 pole rotary switch, control knob, two
wander sockets, case, battery connector, wire, etc.

IN USE

Results obtained with the finished system are largely
dependent on factors such as the efficiency of the earths
used, the conductivity of the soil, and the level of mains hum
present, rather than on the level of performance provided by
the transceivers. It is therefore impossible to predict how
great or restricted the range obtained using the system will
be. However, in order to obtain good results ii is essential to
observe a few simple rules.

The most important of these is to place the two earths as
far apart as is reasonably possible. Placing them only a
metre or so apart is unlikely to give usable results, and a
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Fig. 7. Printed circuit and board ‘
assembly for receiver
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RECEIVER
—— INPUT —
ouTPUT . . . A
10 LS Fig. 8. Wiring to Transmit/Recaive
switch §1

spacing of around ten metres will give vastly superior
results. Wide spacing of the earths seems to be beneficial for
both transmission and reception.

It is essential for the earths to make good contact with the
soil. Early experiments were made using earths that con-
sisted of small sheets of metal pushed into the soil, but this
gave a very limited range indeed. Much better results seem
to be produced using metal rods about 12 to 30mm in
diameter and about one metre long hammered as deep as
possible. Ideally these should be made of a metal that is
resistant to corrosion.

For best results the earths should be positioned so that
the four of them roughly form a rectangle (as in Fig. 1 which
was discussed earlier). At the other extreme, having all four
earths roughly in line wili give very poor results and would
probably result in the system failing to work at all.

Mains hum can be quite strong in built-up areas, and it
might be worthwhile experimenting with the earthing rods in
various positions in an attempt to minimise hum. It will often
be the level of this mains interference that determines the
maximum usable range of the system, but even where mains
hum is very strong, it should be possible to obtain a range of
50 to 100 metres if efficient and well placed earths are used
so that a strong signal is produced by the transmitter. In the
interest of minimising any interference received it is
advisable to have the leads from the transceiver to the
earths as short as possible.

Radio interference might be a problem at times, but
adding a capacitor of a few nanofarads in value across the
input/output sockets should eliminate this interference.

It is important to set the microphone gain control cor-
rectly, and with the aid of lLe.d. indicator D2 this is quite
easy. The gain control should be advanced just far enough to
make D2 flash on signal peaks, but it should not light up
brightly and continuously while someone is speaking into
the microphone. This would result in severe clipping at the
output of the transmitter with a high level of distortion on
the output signal.

45




UK SATELLITE SYSTEM EXPLAINED

ANUMBER of European countries, including the UK, plan to
have Direct Broadcast Satellite (DBS) systems operational
or pre-operational by 1985/86. The UK plans include the two-
channel UNISAT being developed by British Aerospace for
leasing to the BBC. UNISAT will weigh about 1400kg with
solar generator panels that should still be generating 1-7kW at
the end of its 10 year design life.

This electrical power is sufficient to provide only two DBS
channels to the full international standards agreed in 1977 to
permit programnies to be received virtually anywhere in the
British Isles by means of a small dish aerial of about 70cm (2
feet) diameter, mounted on roof-tops or at ground level, or
anywhere which has direct line-of-sight to the satellite to be
positioned 36,000km above the Equator at 31° West.

90cm DIAMETER DISH ANTENNA
WITH A 12GHz TQ UWF
CONVERSION UNIT TYPICALLY
MOUNTED ON SIOE OF HOUSE

N
N

S

TERRESTRIAL
UHF Tv

~—UHF/FM

CONVENTIONAL
TELEVISION
RECEIVER

INDOOR
UNIT
==

Fig. 1. Indoor unit selects satellite channel and con-
verts satellite television standard to terrestrial tele-
vision standard
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Fig. 2. Basic receiver options

DISH DEBATE

There is some debate about how many viewers will have a
suitable place for their own dish aerial. Some will find trees or
other buildings blocking their direct reception, and those living
in flats may not have access to the roof or live on the wrong side
of the building for a wall-mounted aerial. For such viewers,
satellite channels could reach them through a communal or
“syndicate” aerial mounted on the roof or from a master-aerial
system in conjunction with a cable network. Economically there
are advantages in communal and cable systems since the signals
could be distributed in a form suitable for use with a standard
television receiver. Those with their own DBS aerial will need a
12GHz to UHF conversion unit mounted with the aerial unit
and also an “indoor unit” to provide a signal suitable for use
with the receiver, preferably linking into the receiver at video fre-
quency (RGB signals) as shown in Fig. 1 or by using a UHF
modulator and the aerial input socket. It can be seen from Fig. 2
that there are a number of basic receiver configurations which
could be adapted to interconnect a 12GHz FM receiver/adaptor
with a conventional UHF/AM receiver. An adaptor providing a
UHF/AM output could be connected directly to the aerial
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socket of an existing receiver. Alternatively an output at thc IF
of the main receiver could feed into the IF amplifier section.
Output at video frequency is particularly attractive in that it
eliminates distortion and spurious signals which are inherent in
low-cost modulators and multiple-conversion receivers.

In practice a single DBS transmitter should be receivable in
about 98-99% of homes. The limited electric power available at
the satellite has an important effect on the form of transmission.
For terrestrial TV the vision signal is transmitted as an
amplitude-modulated vestigial sideband signal (VSB). In Europe
the complete 625-line television signal, including the frequency-
modulated mono audio channel, fits into an 8MHz channel (Fig.
3). All these systems use frequency interleaving in order to en-
code the luminance (black and white) picture information with
the chrominance (colour) information, the method differs in the
PAL and SECAM systems. The third main colour-encoding
system NISC, is not used in Europe but is used in a number of
countries having 525-line systems. In all these three colour-
encoding systems a subcarrier is used to carry the chroma infor-
mation. For 625-line PAL the colour subcarrier is at the precise
frequency 4-4336MHz.

SOUND CARRIER
CENTRE FREGUENCY

CHROMINANCE
SUBCARRIER

VISION CARRIER

[ el
| 1 3MHz i

SHARED
SPECTRUM
1 AREA

CHROMINANCE

44336 MHz ——!
T T T -

4
J(MHz)
S-S5MHz —— ——=-y

-
1-25MHz
- BMHz CHANNEL—

[esnzan

Fig. 3. The frequency bands occupied by the colour
picture components and sound signals from an ideal
transmitter
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Fig. 4a. The noise spectra associated with AM signals

The use of a colour subcarrier means that the chroma infor-
mation is converted upwards in frequency, in other words
chroma is transmitted between roughly 3 to 5-7MHz—
frequencies shared with luminance information of fine detail pat-
terns. The result of this sharing can clearly be seen on domestic
receivers in the form of cross-colour effects, the spurious colours
seen on striped clothing, patterned suits, shirts and ties, etc. This
is because to the receiver the luminance “pattern” looks like
chroma information and is amplified in the chroma circuits.
Conversely problems can arise from chroma information being
mistaken for luminance. This problem js inherent in all conven-
tional colour-encoding systems although it tended often to pass
unnoticed in the first decade of colour when the sensitivity and
resolution of studio cameras etc tended to be insufficient to
exploit the full potential of the system.

However when a subcarrier colour-encoding system is used
with a frequency-modulated vision signal there is a further
problem that does not arise with amplitude-modulation. This is
the so-called triangular noise spectrum. With an FM signal the
noise rises with frequency, there is thus a higher noise content
with chroma information transmitted at around 4-4MHz than
when it is transmitted at its “baseband” frequency. For this
reason a 625-line PAL picture transmitted over satellite circuits
tends to suffer noise or “graininess” noticeable in the more
highly saturated large colour areas shown in Figs. 4a and 4b.
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Fig. 4b. The noise spectra associated with FM signals

MULTIPLE SOUND CHANNELS

There is a further important difference envisaged between
conventional terrestrial TV transmissions and DBS—the carry-
ing of multiple sound channels. In the first place there is the wish
to transmit high-quality stereo with sufficiently low cross-talk to
permit these channels to be used for such purposes as
simultaneous multilingual broadcasts or the carrying of totally
independent “radio” programmes and also, if required, data
transmissions such as an extended-capacity Teletext service,
optional subtitling for the hard-of-hearing etc. With modern
technology it is logical to use a digital system capable of ex-
tremely high quality. In terrestrial networks a problem with
digital transmission is vulnerability to multipath “echoes” but
digital, via satellite appears to be virtually free of such problems.
For the first time broadcast audio can be planned to standards
significantly better than existing VHF/FM stereo.

The UK, acting on the recommendations of the Advisory
Panel on Technical Transmission Standards for Direct Broad-
casting by Satellite (chaired by Sir Antony Part), has adopted a
transmission system that takes into account not only the
technical factors outlined above but also the advantages to
industry and to viewers in making extensive use of LSI
technology. The system C-MAC was developed and proposed

ASSIGNED ASSIGNED
CHANNEL | FREQUENCY | CHANNEL | FREQUENCY
NO. (MHz) NO. {MHz)
1 11727-48 21 12111.08
2 11746-66 22 12130.26
3 11765-84 23 12149.44
4q 11785.02 24 12168:62
5 11804.20 25 12187.80
6 11823-38 26 12206-98
7 11842.56 27 12226-16
8 11861-74 28 12245.34
9 11880-92 29 12264-52
10 1190010 30 12283-70
11 11919-28 31 12302-88
12 11938:46 32 12322.06
13 11957-64 33 12341.24
14 11976-82 34 12360-42
15 11996-00 35 12379-60
16 12015-18 36 12398-78
17 12034-36 37 12417.96
18 12053.54 38 12437-14
19 12072-72 39 12456-32
20 12091-90 40 12475-50

Table 1. Assigned frequencies for the 12GHz Satellite
broadcasting band (Europe). Note: UK channels are 4,
8, 12, 16 and 20. Orbit position—31°W. Polarisation—
right-hand circular in now current convention viewed
with signals approaching receiving aerial
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by the IBA but is now the official UK standard, to be used for
exaniple on the first BBC channels on UNISAT. C-MAC has
also been proposed as a European standard for DBS. 625-line
PAL with VSB vision transmission will, of course, continue to
be used over the terrestrial networks.

TIME-COMPRESSION MULTIPLEXING

The C-MAC system is based on a single FM transmission
channel with no sound carriers, colour carriers or subcarriers.
It is designed to meet the European satellite transmission
parameters which specify the use of 27MHz wide channels with
the carriers only 19MHz apart but with adjacent channel inter-
ference limited to agreed figures; 40 channels have been
assigned, the frequencies of which are listed in Table 1. The
basic parameters of C-MAC are listed in Table 2.

Satellite channel bandwidth: 27MHz. Triangular energy
dispersal waveform added to video signal.
Luminance (Y): Uncompressed, up to 5-6MHz

Compression ratio 3:2

Compressed, up to 8-4MHz
Chrominance Uncompressed, up to 1:6MHz
{U, V): Compression ratio 3:1
Compressed, up to 4-8MHz
Each chroma signal, U or V, is
transmitted on alternate lines.
Digital synchronization: 8-bit burst at

start of each line period
Digital rate: 20-25Mbit/s
Basic audio sampling frequency 32kHz,
14-bit words {linear), 10-bit words
{companded)

During normal picture transmission 186
bits per line, representing TV frame
capacity of 29062 5kbit/s.
In each 8 millisec period {125 TV lines)
exactly 256 samples of each sound
channel are transmitted. Data frames
similarly based on 8 millisecond
periods.
Line period (64us): Each line is made up of: sync burst and
digital sound (194 bits}); then transition to main clamp (zero
level) 15 samples; chrominance (U or V), 335 samples;
grey-to-black transition and black-level clamp (14 samples);
luminance, 710 samples; transition into data {4 samples).
Sampling clock frequency 20-25MHz.

Sound/data:

Line frequency % X %‘x 20250kHz.

Table 2. C-MAC basic parameters, 625-line, 50Hz in-
terlaced

Instead of frequency-interleaving the system uses time-
multiplexing to permit the luminance and chrominance informa-
tion to be transmitted sequentially rather than simultaneously.
To enable this to be done within the framework of a standard
625-line format, both luminance and chroma signals are time-
compressed on transmission and subsequently time-stretched at
the receiver. Time-compression and time-expansion of signals is
the fundamental principle of digital standards converters, digital
time-base correctors and some other applications of digital
technology in television. Basically one can clock a signal into an
electronic memory at one rate and take it out again at a different
rate. Since in a MAC system this is done within each 64us line
period the amount of electronic memory required is relatively
small (Fig. 5).

Decoders can use a charge coupled device (c.c.d.) which is a
memory device capable of storing a signal in analogue form, or
alternatively the process can be carried out, as in a modern stan-
dards converter, in digital form using conventional digital
memory devices. In the early development of the MAC system it
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Fig. 5. Basic C-MAC Signal line format

was usually suggested that a c.c.d. analogue memory system
should be used; however it has become evident that at least in
the initial stages, the alternative and equally satisfactory digital
system, using conventional digital memory, will prove the more
economical process despite the requirement for simple A to D
and D to A converters.

In practice, for mass production, the basic MAC video
decoder is likely to take the form of two special-purpose large-
scale-integrated (I.s.i.) devices, less than will be required for
decoding the multiplexed digital audio channels; this factor is
why it can be fairly claimed that C-MAC indoor units can be
produced at virtually the same cost as a PAL plus multiplexed
sound unit. Multiplexed sound of course does add fairly
significantly to the cost of indoor units compared with the con-
ventional single mono-channel sound system used for terrestrial
television broadcasting. In practice the digital sound decoder
needs roughly the same order of complexity as a Teletext
decoder.

To sum up the MAC video system: The colour and luminance
signals remain separate throughout the transmission system and
are sent sequentially as Component signais by means of time
compression in a time-Multiplexed form, with the FM transmis-
sion conveying the signals in Analogue form. Hence the name
Multiplexed Analogue Component (MAC). In the decoder the
time-stretching can be done using either analogue or digital
techniques, with the digital approach being favoured currently
on economic grounds.

IBA’s mobile experimental satellite up-link terminal,
first demonstrated at Wembley in 1978 and since used
on a North Sea oil rig and in Austria, the Azores and
Spain. This unit provided a vital test-rig for MAC
sending up signals to the OTS satellite
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AUDIO TRANSMISSION

The audio signals are transmitted in digital form, as bursts of
data at 20-25Mbit/s in the line-blanking interval at the start of
each line-period. The C in C-MAC refers to the general form of
the muitiplexed sound system. It stems from the investigation by
members of the European Broadcasting Union of a number of
possible ways of transmitting digital sound with or without sub-
carriers etc, designated as A, B or C-type sound. There are also
further variations within these categories. The C system
proposed and accepted by the UK is a complex but flexible
system in which the multiplexing is defined by a regularly
transmitted “structure map”. This permits the exact mix of
sound/data channels to be changed at will. Further when no
video signal is present (for example outside TV broadcasting
hours) the 20-25Mbit/s data signal can be run continuously,
providing either a large number of very high quality sound-only
services or an enormous data capacity for Teletext.

The digital burst normally consists of a run-in, a sync word
and 174 bits of data. It should be appreciated that the circuitry
required to demultiplex this data stream is complex but for-
tunately can be largely implemented in integrated form. To ex-
plain the flexible data structure in detail however would require
an article in itself.
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synchronization, sound/data
transition from end of data:

des leading edge of ped | signal
added to video to provide energy dispersal

s =194 bits
b.= 4 samples

¢ = 18 samples <= maln clamp period

d = 355 samples — chrominance {U or V}

8 = 4 samples . grey-to-black transition

t =10 samples - black-level clamp period

g = 710 samples — luminance

h=4 ) ion into dats; 1 d

tralfing edge of pedestal signal added to
video to provide energy dispersal

Fig. 6. Detailed C-MAC Video waveform (lines 23 to
310 and 335 to 622) for normal picture transmission
{not to scale)

DATA STRUCTURE

Each TV line consists of a 9us digital burst, then 17-5us of
colour information and finally 35ps of luminance information. A
detailed illustration of the C-MAC video waveform is given in
Fig. 6. Although the vision signal is analogue in form, it is con-
venient to think of it as being “sampled” at the same digital rate
of 20-25MHz. This rate represents 1296 samples for each 64-
microsecond line period of which 1114 sampling periods are
used for the luminance and chrominance signals. The remaining
182 sampling periods correspond to the line blanking interval
and represent the 182 bits of the 20-25Mbit/s digital signal (174
carrying the audio/data information). Both sound and video
signals can be encrypted for subscription channels more readily
than conventional composite-coded transmissions. It is easy to
rearrange the luminance and chrominance information to
“scramble’™ the pictures, and the digital sound can readily be
made unintelligible to a standard decoder.

It should be appreciated that time-compression or “shrink-
ing” of a signal represents an overall increase in video
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bandwidth since each video component is actually transmitted in
less time at a higher frequency. However the additional
bandwidth remains within that available in a satellite channel,
and the slight degradation in signal/noise ratio in no way com-
pares with the additional chroma noise that would result from
the use of a 4-43MHz subcarrier on an FM transmission.
Because MAC reduces significantly the problem of noise in the
highly coloured areas the overall effect is to provide the user
with a picture that remains acceptable at lower signal inputs to
the 12GHz front-end. This means in effect that the viewer can
use a smaller dish aerial, or alternatively has more in hand to
counter gradual deterioration of the dish reflector or aerial
pointing errors. Since a smaller dish is less directional as well as
offering less wind resistance, the installation of a DBS aerial for
MAC is usefully less critical than for conventional colour-
encoded signals.

DIGITAL FILTERING

While C-MAC remains a 625-line system, the separation of
colour and brightness information greatly facilitates the addition
of digital signal-processing within the receiver. For this reason
techniques that would provide additional luminance information
within a MAC transmission by means of what is called “three-
dimensional” digital filtering have been investigated by the IBA.
This processing takes advantage of the series of gaps in the spec-
trum which carry only high-frequency diagonal information. If
these HF diagonals are excluded the gaps become available to
carry additional information. This extended-definition option
would be useful for providing high-fidelity pictures, with a sub-
jective resolution of roughly 1000 lines they would be suitable
for use with future large-screen, high-resolution picture-display
systems. Such a system requires several fields of digital memory
within the receiver and is not at present economic for domestic
sets. This can usefully be combined with the prospect of the

flicker-free pictures that can be provided by displaying 625-line
50Hz pictures at 100Hz and sequentially, rather than in
interlaced form.

Digital processing in receivers has already been demonstrated
by receiver manufacturers but a major advantage with the MAC
system is that the requirement for motion-detection in order to
suppress digital processing in areas of fast motion are greatly
eased by component (YUV) rather than composite signals.

VIDEO INTERFACE

To obtain the full advantages of MAC the interface between
the “indoor unit” and the television receiver proper needs to be
at video frequency, i.e. YUV signals (Fig. 7). The fitting of a

12 GHZ  jommny =
MAC | | | p— p—
1GHz H
o FM DE- VIDEO fi PAL. 8
oown [ ¢ moouLaToRf — JPROCE SSOR § CODER ¢
CONVERTER "“}-"
) AMPLITUDE |
INDOOR UNIT dmoouLator FTTUHF
(geiz37) b 4

Fig. 7. Basic MAC satellite converter

suitable socket to receivers also offers very significant
advantages—indeed such sockets have been mandatory in
France since 1980. With a video socket, the need for the UHF
modulators currently used in VCR machines, video games,
Teletext adaptors, home computer etc. is eliminated, resulting in
greatly improved displays when these units are in operation. The
trend towards YUYV interfacing can also be seen in the growth of
“unit video”. This does not mean that the current sets cannot be
used with MAC but it does mean that the signal fed to an aerial
socket has to be in composite-coded form and this reintroduces
the problems of cross effects that MAC can eliminate. *
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Ii\ST month, the operation of the basic analyser was
described in detail. This month we will describe the con-
struction of the basic unit, and some initial tests that can be
done. Interwiring has been kept to a minimum (in fact,
besides the power supply, there is no interwiring for the
basic unit) by the use of the front panel p.c.b., but due to the
complexity of the project, it is suggested that only
reasonably experienced constructors attempt to build the
unit. It is also strongly recommended that the construction
method described is followed closely. Failure to do so could
result in an analyser that is difficult to complete!

Sandwich con-
struction of the
Analyser

MAIN PCB

Refer to Fig. 2.3: Start construction of this p.c.b. with the
soldercon i.c. socket strips (or wire-wrap sockets, although
the former method is preferred). Cut the strips into 7, 8, 10
or 12 pin lengths as necessary. Place a strip at a time in the
board, starting from the middle of the board (IC27 for exam-
ple) working outwards. Solder, on the front side, only those
pins of a strip which have a track coming to its pad on the
front side of the board. When soldering the pin, be very
careful that no solder flows between the contacts. If this
should happen, the single pin can be replaced at a later
stage, once the rest of the strip has been soldered under the
board. (The top of the pins can be broken off and the
soldered pin removed and replaced.) Before soldering in the
pins for IC19 and IC18, solder in SK6. SK6 is cut to length
from a piece of double-sided, wire-wrap, p.c.b. edge connec-
tor. Allow the connector to stand proud of the p.c.b. and
solder the pins to the pads on the top of the board. As no
tracks to SK4 and SK5 are on the front side of the p.c.b.,
proper 16-pin i.c. sockets can be used for these sockets.
Once all the strips are in place, turn the board over and
solder a// the pins on the back of the board. Do not break off
the tops of the pins until later, when the i.c.’s are to be inser-
ted, to avoid the pins becoming misaligned.

Next solder in SK8 in a similar fashion to SK6, followed
by the resistors and then the capacitors. Be sure to get the.
polarity of the capacitors correct. Solder in Vero pins for the
screened wire that will go to SK7, as well as for the wire that
will go to S20 wiper. Put in the links A, B, C and +12V using
thin insulated wire. IC40 and IC41 can be soldered in. Now,
lying the board on a flat surface, component side up, use the
discarded leads of the resistors and capacitors cut in half, to
fill the remaining holes in the p.c:b.

Solder the leads on the top side, turn the board over and
solder the leads on the underside. Finally, trim the leads on
the front side, leaving neat through-hole connections. Solder
lemgths of hook-up wire to the p.c.b. for later connection to
the PSU +5V, OV, +15V and —15V. Now very carefully
check that all socket pins, component leads, Vero pins,
through-hole connections and wires have been soldered on
the front side of the p.cb. where necessary—i.e. where
tracks lead to pads on the front side. Carefully break off the
tops of the socket strips, and using an ohmmeter, check that

Plan view, show-
ing PSU location

Coloured ‘‘Easy-
Hooks’’ are used for the
data probes

52 Practical Electronics  September 1983



000080 -
Z
000000 5
x
L.

° K sholopy IuEL:lzp_umLI [ (alpistffpl
:uMAEZ;h ]_ huuLE]wrggjgzh

° ;.1.(1:1.1. kmm S aifol dltlto
o_gnnaué?u o 0jeje] 8oje[e)e

oafy
=5

0 :la[a] % | — T S—

I li RNNIE _, -

Q__o—

o o——o||{

f

d T ll[ala]?n alllnlnln]nllla"/—l:

' olejolelefalels

slelsalejole

llll'l‘lﬂm'll

Bllliﬂk

00
uli[hluuuh i
l °\ Ib}6lele]sle]e °

Practical Electronics September 1983




s |
. | 1GTT
0 @‘-lfj

/ ® \\ .
010181010100 soniditoe”_maol SLe180y0101¢™>_Al0j0jojel Ll |
80 o glolofeiglola, [Didl0i0191b1e 0 gloe8iejeie ©-9q18[o[o[s[d]]
1 ltLglU(})‘ e g >l

) gy Ilﬂlllll ) |
el isoWiool 3 oo
| oy g i)

2603

R A, —
E_:ﬁu?;‘u i \\Pmli [t QM |

—— TN,

\ %)“m—'“\x_w bu Jma gl lj 1
lhllqlllmlllg aglolslaly n?l?alulmly ol
0l e ol gl ﬂm@:

S

—3

o
— e
| aleldlslaieleo ewibforndione \o sleliislol]oje—o

{ /'JJ—-— E:J]lLlalulgl:lmilmla T peegiisele_

e

0
°

J = Afﬂo ©

9 [alel@mlm_o cglelglnlnﬂlals—aﬂ_iﬂ; sloj8ele—o
° lejojejsrere _ dioiefpnjsise wlalalppplofols

C&Qﬁ

)i




=15V

28 );
&\

1.

ICloO
ueusmxs—/

Hav

1P
(sCqQ

sl

+15v ov

]

M

[

i

Fig. 2.3. Main p.c.b.
component layout

Practical Electronics September 1983

518




there is no short across the +5V and OV leads. Do a final in-
spection of both sides of the p.c.b., looking for track shorts
and solder splashes. When satisfied, plug in all the i.c.’s, en-
suring that the pins make positive connections with the
sockets. Plug in the RAM (IC16) last of all. Finally screw a
small heatsink to IC40 and IC4 1. If a single heatsink is used,
1C40 must be insulated from the heatsink.

FRONT PANEL PCB

This is the most difficult of the p.c.b.’s to construct, but if
the following steps are followed carefully, there should be no
trouble. First, drill the front panel to the dimensions given in
Fig. 2.4, and fit the red perspex display filter. Do not letter
the panel yet. Now cut 25mm lengths of stiff bare copper
wire and solder the pieces to each contact of the switches
which have a pad on the p.c.b. See Fig. 2.5 for an example of
S4. When this has been completed, put all the switches in
their positions {see Fig. 2.11) on the p.c.b., but do not solder
the wires—just bend them slightly at the back of the p.c.b.,
so that they cannot fall out. Plug X 1 and X 6 into a wire-
wrap socket each and position them on the p.c.b., also
without soldering. Now align the loose switches with the
holes in the front panel, fit the panel, and then tighten the
switches in position, making sure they are straight and all
fixed to the same depth. Gently ease the p.c.b. as close as
possible to the switches—on the prototype, this was vir-
tually as far as the original solder tags of S5, S14 and S19.
Make sure the p.c.b. is parallel (in both directions) to the
panel, and then solder all the switch leads on the rear of the
p.c.b. Adjust displays X1 and X6 so that they lie flush with
the perspex filter and solder the sockets on the rear of the
p.c.b. Loosen the switches and remove the front panel.
Solder the switch leads to the front of the p.c.b. where
necessary. Fit the soldercon strips and, as with the main
p.c.b., solder those pins where necessary on the front side of
the p.c.b., one strip at a time. When finished solder the pins
on the rear of the p.c.b. and fit and solder the resistors and
capacitors. The other display sockets can be soldered to the
board, ensuring that they are level with the two previously
soldered in place. SK3 can be a proper 14 pin i.c. socket, as
no tracks have to be soldered on the front of the p.c.b. to this
socket.

Fig. 2.4. Front panel drilling details

Fit and solder TR1 and then in the same manner as for the
main p.c.b., make the through-hole connections, leaving the
holes for D1-3 and SK1 and SK2 open. Cut a length of
p.c.b. edge connector, 2 slots bigger than required, for SK2,
Remove the two extra contacts from one side of the connec-
tor. Solder the connector to the rear side of the p.c.b., with
the open slots on the right of the p.c.b., looking from the
rear. Fill the second slot from the end with some stiff plastic
to act as a key for the main p.c.b.

Fig. 2.5. Example of wiring
to switch S4

In the prototype, SK1 was not mounted on the p.c.b. For
this socket, a piece of single-sided edge connector (18
fingers long) was used, and was wired using 25mm lengths
of wire-wrap wirz to the p.c.b. Note that only 17 fingers are
actually used. The connector was mounted using mounting
ears bought with the connector and stand-off pillars, as
shown in Fig. 2.6. At this stage however, only wire the con-
nector to the p.c.b.—the connector need only be screwed to
the front panel when finally completing the unit. Mount
D1-3 on the panel and refit the p.c.b. it need only be
held by two or three switch nuts. The l.e.d. leads will most
likely be too short, so push some discarded resistor leads
through the p.c.b., solder them to the l.e.d. leads (this can be
done with the p.c.b. mounted behind the panel) and then
solder the extended leads to the p.c.b. This completes the
front panel p.c.b. Leave the assembly as is for the
preliminary tests.

POWER SUPPLY

Cut the key hole in the main p.c.b. and mate the p.c.b.
with the front panel p.c.b. Place the assembly in the case
and mark holes for mounting the main p.c.b. on stand-off
pillars. In the prototype, small pieces of aluminium were
bent and used. However, final mounting is left to the con-
structor, as it will be largely dependent on the case used.
This applies to the layout of the power supply as well. The
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photos show clearly how the prototype was arranged. Two
separate transformers were used and were screwed to the
case. The heatsink for 1C42 was mounted on one side to the
transformer and on the other to a small aluminium bracket.
The capacitor C33 is mounted to the case and C31 and C32
are soldered directly to the regulator. BR1 was mounted on
the side of the transformer, as can be seen. BR2, C34 and
C35 were soldered to a piece of Vero board and mounted
with a bracket to T2's mounting pillar. For test purposes,
connect the mains via FS1 on the rear panel, direct to the
transformer(s). Connect the +15V, —15V and OV leads from
the main p.c.b. to the power supply {use long leads for the
meantime to aid testing) but do not connect the +5V lead
just yet.

PROBE

A photograph of the prototype probe shows the basic con-
struction. A piece of Eurocard size Vero board with gold-
plated edge connector fingers was cut to size. As no keying
is used, cut the board slightly larger than the width of SK1's
opening. Then file the board to just fit the socket. This will
ensure repeatable alignment when inserting the probe. 14-
way ribbon cable was soldered to the Vero board and on the
other side, coloured Easy-hooks were used. The wiring for
the probe is shown in Fig. 2.7.

Fig. 2.6. Details of SK1 mounting

WIRE -WRAP WIRE

MOUNTING LUG

FRONT PANEL

Wi
STAND-OFF PILLAR

Fig. 2.7. Probe wiring details

_—
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OFF INPUT

1 - 7 DS 13 o

2 Do 8 D6 I CQ2

I m 9 07 15 Cco3

4 D2 10 ov 16 EXT TRIG
5 O 1 +Sv 17 +12v

6 D& 12 CLOCK 18 —12v

[EALL]) NOTE: +5V, +12V & =12V ARE NOT TAKEN TO THE PROBES
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Fig. 2.8. Ribbon cable connections for options
PIN 9

RIBBON CABLE
EAecy

PRELIMINARY TESTS

Switch on the power supply and check that IC42 has +5V
on its output and that the outputs of 1C40 and IC41 are at
—12V and +12V respectively. If an oscilloscope is available,
check that there is no oscillation on any of the power rails. If
all is correct, switch off the power supply and solder the +5V
lead to 1C42. Connect the main p.c.b. to the front panel
assembly, plug in the probe and switch on. The Address dis-
plays should have a random number between O and 1023
displayed. If the ARM and/or the TRIG l.e.d. is on, use S16 to
reset the unit. The l.e.d.s should extinguish. Using S17 it
should be possible to get the Address to increment or decre-
ment. The Data display will remain blank. Select MANUAL
trigger on S19 and PRE trigger on S5. Using S16 ARM the
analyser and the ARM l.e.d. should light. Now press S15, the
Address should show 1023 and TRIG l.ed. should light.
Pressing RESET {S16) should cause the l.e.d.s to extinguish.
Repeat the procedure with CENTRE and POST selected. For
CENTRE, 511 should be displayed and for POST O will be
displayed and in this case, the TRIG and ARM l.e.d.s should
extinguish. Monitor pin 2 of IC15 with an oscilloscope, while
scanning up and down the memory with S17. Random highs
and lows should be seen. Now connect a t.t.I. compatible
clock to the clock input. If possible use a frequency of
100Hz. Select SYNCH CLOCK, PRE trigger, WORD trigger,
WORD select switch 56 (D@) to ‘'O’ and the other data
switches as well as the clock qualifier switches to “don’t
care”. ARM the analyser, then switch D@ to "don’t care”.
When this is done, the TRIG l.e.d. should light, the display
should change to 1023 and then approximately 10 secs
later (if a 100Hz clock has been used) the l.e.d.s should
extinguish. If pin 2 of IC15 is now monitored, the output
should always be high, regardless of the Address position.
Repeat the above, but connect the D@ probe to OV and start
with the D@ switch switched to "' 1"".

When the analyser has completed the store process,
check pin 2 of IC15 once again and this time the output
should be low for any Address position. If all has gone well,
then it can be assumed that the basic unit is virtually
operational. If not, use the circuit description to follow
through the circuit, checking levels at each gate output in
turn, until the fault is found.

L I e e
P .

e me e s e e -
- - - . - - -

e SO SERS cmm oD U se——

S




= /\“‘M
Tk
S

o—0
& Gﬂo—
-8

[
! ! \
v S Al

P - —
[ S g
iL[)ool o:oooo:o t:.ro .\.—Tjij:ﬂ:_//.@i

N

P S1s 518 . |
o) *) ¢‘! B ﬁ . /‘2‘&?‘) N
4 \< sns/'/ i:]‘ — L FeAIA8 \\’:E”—” l:l -

Dl s < Li7 )

= oy
Atk

2/

\ L
S ' V 4 r

' X—p ==\ 7/ g

¥ BN, == N\ sk T\ e .

bbb 4 S : —— e e g
e — - e
— Lo g \

layout (component side, actual size)

EDAHEI

i B BTG

e

QR



Pra=N

SRS

7o = -

A

EC95

2l A

"‘ﬁ%‘?@//w@@

/w = - —=J))
o %/é’r 00000 ‘bo::;%"“/ﬂ ,_° 0 500 f
A f/_/JJjj_ﬁ/

L]
- 5

Iay(.)ut. (track side, actual size)




Please publish the following small ad. FREE in the next available
issue. | am not a dealer in electronics or associated equipment. |
have read the rules. | enclose a cut-out valid date corner.

Initial calculations proved that a p.c.b. edge connector
would conduct adequate current to supply the front panel
p.c.b. However, the subsequent requirement of two 2716
EPROMS increased current consumption. To avoid a voltage
drop due to track resistance a wire is connected between the
+5V regulator and the front panel p.c.b. (close to the
EPROMSs). The OV line could be similarly duplicated.

COMPLETING THE BASIC UNIT

If the basic unit works as described, one can confidently
complete the construction. Should problems arise, it is a
simple matter to disassemble the unit because of the
modularity of the design. Construction is completed as

remove the p.c.b. from the panel. Mark the panel with
Letraset, or if passible use the new photographic method us-
ing special sensitised sheets of aluminium. This method,
although a little expensive, makes for a very neat finish.
Mount the ON/OFF switch and S20 as well as SK101,
SK102, SK103 and SK7. Refit the front panel p.c.b., using
all the switch nuts. Fit the main p.c.b. to the case, as well as
the front panel assembly. For the time being, leave the
power supply leads longer than necessary and do not con-
nect the ON/OFF switch up yet. Finally a 60mm length of
ribbon cable can be prepared for one of the display options.
Use 16-core ribbon cable and 16-pin headers. The headers
should be fitted as shown in Fig. 2.8. (If both options are to

follows:

Remove the main p.c.b. from the front panel p.c.b., then

be installed, make up two.)

NEXT MONTH: The Display Options.

FREE! READERS’' ADVERTISEMENT SERVICE

BALAAR

AKAI1 4000DS Tape Deck £60 o.n.0. Mattel In-
tellivision video games console with six car-
tridges £125 o.n.0. R. M. Potts, 1 St. Annes
Crescent, Clenchwarton, King's Lynn, Norfolk.
Tel: Kings Lynn 3171.

KORG MS10 Synthesiser as new, with guaran-
tee £200, 16K ZX81 keyboard, |/O port, inverse
video £100. J. Wilson, 36 Sunningdale Avenue,
Lowestoft, Suffolk, Tel: (0602) 64729.
WANTED any polyphonic synthesiser, 3—-6 oc-
taves. Any offers? Mr. A. Goffart, Spindles,
Lewannick, Launceston, Cornwall PL15 7QD.
Tel: Coads Green 317.

TECHNICAL info. required for Olivett! TC800
floppy disk unit. Will pay for info. Mr. M. P,
Morrow, 19 Rockhampton St., Gorton,
Manchester 18. Tel: 061 231 3523.
CROMEMCO Bytesaver |l S.100 board 8-
Kbyte EPROM memory and programmer fully
populated including 8 x 2708s £30. Tel: 0734
475180. Valentine Kassessinoff, 372 Peppard
Road, Caversham, Reading, Berks RG4 8UZ.
EXIDY Sorcerer Computer. PW.0. 56K, 2 x
315K disk drives, MX80ft printer, monitor, lots
programs. £7750 new—sell £2500 o.n.o. Mr.
Hausser, 27 Fore Street, Bugle, nr St. Austell,
Cornwall PL26 BPA. Tel: 0726 850129,
VINTAGE Wireless sets and spares urgently
wanted. Must be pre-war equipment. Mr. S.
Busbridge, 29 Clarence Drive, East Preston, Lit-
tiehampton, Sussex. Tel: Rustington (090-62)
5615.

WANTED, Sinclair t.v. 2 inch or 1 inch screen,
must be in good condition. Phone Southampton
787960. John Marks, 92 Shirley,Towers, Church
Street, Shirley, Southampton.

one word to each box. Add your name, address and/or phone no.
COUPON VALID FOR POSTING BEFORE 2 SEPTEMBER
1983. (One month later for overseas readers.)

SEND TO: PE BAZAAR, PRACTICAL ELECTRONICS, WESTOVER
HOUSE, WEST QUAY ROAD, POOLE, DORSETBH15 1JG.
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BLOCK CAPITALS PLEASE

RULES Maximum of 16 words plus address and/or phone no.
Private advertisers only {trade or business ads. can be placed in our
classified columnsi. ltems related to electronics only. No computer
software. PE cannot accept responsibility for the accuracy of ads. or
for any transaction arising between readers as a result of a free ad.
We reserve the right to refuse advertisements. Each ad. must be
accompanied by a cut-out valid “date corner”. Ads. will not appear
(or be returned) if these rules are broken.

BBC numeric keypad send s.a.e. for details. P.T.
Squire, 16 Priory Park, Bradford on Avon, Wilits
BA15 1QU.

ZX81 + 16K with sounder + ZONIX prog. Sound
generator + manual/books/tapes all nearly new
£89. Peter Cunningham, 11 Berwyn Ave, Peny-
ffordd, nr Chester, Clwyd. Tel: Caergwrle
760172.

AVO valve {to collect) tester plus sundry elec-
tronic p.c.b.’s £10. P. Reynolds, 32 Common Ap-
proach, Benfleet, Essex SS7 3LA.

UK101 32 x 48 16K RAM 12K BASIC mother-
board EPROMS + programmer, Sound 1/2MHz
3/600B + much software £170 o.n.o. N. 8rooks,
103 Drake Rd., Harrow, Middx. HA2 9DZ. Tel:
01-868 9524.

PRINTER golfball type, 10 inch paper, serial |/O
RS232 £75. Also PET interface to Centronic and
disk. Both in good working order. R. Pearce, 8
Hollyoak Road, Coxford, Southampton. Tel.
(0703) 788278.

ACORN Atom full RAM. 3 introduction tapes,
leads p.s.u. manual and circuit Acorn built £120
o.n.0. J. Brooks, 26 Duncan Way, Loughborough,
Leics. LE11 OQN.

SONY open-reel VTR—offers. Maplin 2800
Synth, incomplete £100. Transcendent 2000
with carrying case £200. N. Dodsworth, 7
Neville House, George St., Corby, Northants.
Tel: 0536 200105.

WANTED for UK101, new BASIC ROMS 1, 3
& 4. Frost, 133 Dorset Ave, South Wigston,
Leicester. Tel: 05633 782852.

PE Micro Controller + data £35 carriage paid. D.
Slater, 25 New Market St, Colne, Lancashire
BB8 9BU.

WANTED video/audio u.h.f. modulator.
UM 1286 any reasonable price paid. Send details
to: Mr. P. Rattray, 2 Dupplin Terrace, Kinnoull,
Perth PH2 7DG.

MICROTAN 65 + manual, factory built. Never
used. £30 o.n.0. Write to: Mr. D. Pritchard, 17
Effingham Rd, Billesley, Birmingham B13 OBN.
NASCOM 1 32K RAM 4800 Baud Cassette,
with case, sep. ICL power supply 7 amp, what of-
fers? Mr. P. Norman, 1 Blacksmiths Cl, Abbot-
sley, Cambridgeshire. Tel: Gt Gransden 479,
OHIO superboard £50 (faulty), various $100
boards cheap, scrap record decks £2 (direct
drive) wanted minifloppy. Hugh Bridge, 363 Ken-
nington Lane, Vauxhall, London SE11 5QY.
RELAYS 6-pole changeover 12V. coil {R.S.
Stock No. 349-153) 40 off for sale new unused
£1.25 each. Mr. D. Harries, 17 Eccleshall Ave,
Oxley, Wolverhampton, Staffs. Tel: 0902
780958.

ATARI games console. Five cartridges including
space invaders. Basic programming with
keyboards, Joysticks and paddles £100. Mr. L.
Allen, 14 Frampton Cl, Bournville, Birmingham
B30 1QT.

THANDAR PFM200 Freq. meter, as new £55,
PDM35 Microamps defective £15. Charles Bow-
den, 7 Parc Eglos, Helston, Cornwall TR13 8UP.
WANTED 20W amp. 2, 20W speakers. Hasan
Abdulla, 68 Donnington Gdns, Reading, Berks
RG1 5Lz

TEAC 53 inch twin disc drives 40 trk. Single-
sided cased + power supply, hardly used, £350.
Also ROMDOS. C. Hellen, Vine Cott.,, Main Rd,
Alresford, Colehester, Essex. Tel: 020622 56671,

— — —

Name & Address:

|

readers who don’t want to damage the issue send a photostat or a copy of the coupon (filled in of coiirse) with a cut-out valid “date corner
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THE SUN

It is rather difficult these days to select a
theme for discussion from the multifarious
new ideas around our own local star. At the
present time there are arising a number of con-
tradictory theories. To be fair, perhaps it
might be kinder to say ‘suggested ideas’. There
is a point here about dispensing information.
There abound suggestions of trouble inter-
nally, trouble externally and trouble at a dis-
tance.

A closer look at some of these is quite
revealing. Over the last three or four years
some doubts have arisen about current
theories; some of these are the result of
speculation. To bring the ideas together does
present some difficulty but it is well
worthwhile and an important consideration
for the future of space activities. For obvious
reasons in a review of this kind no persons are
directly named or associated with any par-
ticular idea.

A stcady watch has been kept on the rota-
tion of the Sun for some time and these details
are well documented. Conjectures as to
whether it is a stable body, so far as position is
concerned, are another matter. From Ger-
many came information that the position of
the centre of mass of the Sun undergoes con-
tinual change. It was shown that the centre of
mass of the solar system changed its position
relative to the Sun’s centre for instance; obser-
vations made confirmed this shift.

The variations between 1945 and 1981
amounted to a spiral path which began half
the Sun’s diameter from outside the Sun to the
centre of the Sun. This spiral continued until in
1982 it had passed still in spiral movement to
a whole Sun’s diameter outside the Sun. Ex-
trapolation to 1990 shows it will again be at
the centre of the Sun and thence-—again on its
way outside the Sun. Now the rate of this
change is varying all the time, increasing as it
moves nearcr to the centre of the Sun and
decreasing as it moves away from the centre.
The speed is not constant but variable. This
has been shown in some detail because it links
with Sunspot cycles of various periods.

There is also current interest in matters
dealing with unequal homogeneity of the Sun.
This also adds to the confusion because here
also there are different suggestions, such as
sequential cycles of change of cyclic move-
ments. Also there are doubts about some of
the conclusions that have been drawn. Quite a
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measure of new thinking is coming together at
present—perhaps this is a sign. Perhaps the
days when the populace took for granted what
‘great men’ said are over. Age offers the
begefit of experience but that which is new or
innpvative belongs to all ages.

SPACE FACTORIES

Frony the very beginning of the space era it
hgs always been the plan to manufacture
goods ‘in space if possible. It has a simple
answer to get away from Gravity. It is a little
diffi¢ult to understand why it should be the
cause of complaints. Now it is to be expected
that better processes will be forthcoming from
Earth based plants. It sounds very much like
sour grapes an somebody’s part. But then of
course a band wagon is a band wagon.
Perhaps it will be possible that people will get
medication that is so badly needed. If the pilot
attempts at electrophoresis were successful
then the answer is ‘go on’. If a better process is
discovered let the people have the benefit.

PIONEER 10

As this issue of Spacewatch is being written
there are still a few hours to the time when
Pioneer 10 will be the first man-made object to
pass out of the Solar System. The spacecraft
has far exceeded its design parameters. NASA
hope to go on with tracking procedures until
the 1990s. It survived the Jupiter hazards with
striking success and taught us much. It takes
some 4-5 hours for signals from the spacecraft
to reach the Earth and now difficulties are
arising. Navigation is a problem that is being
dealt with at the present time.

At the great distance that exists between the
spacecraft and the Sun preparations are now
being made for an alternative system. NASA
has been instructing the vehicle to make cer-
tain Moon Maps for itself. The Sun would by
now only be a pin point. This then is the
nature of this distant piece of equipment of
man’s devising which can now be taught from
afar how to care for itself and its mater. It is
rather a slow process though, for it takes a
working day of some 9 hours for each session.

A PIECE OF JUPITER

A small part of Oxfordshire has almost
become a part of the planet Jupiter. At a cost
of some £200,000 there will be an attempt to
simulate the conditions that would be encoun-
tered by a visitor to that planet. This is the
sample cell. It consists of a metal tube, double
walled, some ten metres long. The imitation
planet is like a gigantic thermos flask. It is ex-
pected to commence operations in October.
At that time it will be fed with samples of
gases to simulate atmospheric conditions vir-
tually anywhere in the Solar System. When
liquid nitrogen is passed through it, the double
walled tube cools down the gases to as low as
170°C. The pressure in the tube can be varied
between one millionth of an atmosphere to five
times the Earth’s atmospheric pressure at sea
level. There is a spectrometer which records
the spectral signatures of the gases within the
tube.

A library of spectra would be available for
researchers and they would save much time by

simply comparing spectrometer readings from
a spacecraft with known readings gained on
Earth, This will enable the NASA team to en-
sure that they gain full benefit from the results
of the Galileo probe due to be launched in
1988. The Rutherford and Appleton Research
Establishment will once again make contribu-
tions to the space age.

UNREST ABOUT SATELLITE
SPACE

Considerable concern is being expressed by
many nations because of the amount of now
useless hardware circulating in space. Com-
plaints about this from those ready to take
part in the Space Age have become very
noticeable. A meeting is now being arranged
for some thirty nations. The Third World is
particularly annoyed with the present state of
affairs. They are putting their case very
strongly and saying that the developed coun-
tries elready have more than their fair share.

Space above 30,000km contains the
valuable geostationary orbits that are vital for
communications such as television and
telephone. Everybody naturally wants a part
of it. The real trouble now is congestion—the
frequency band allocated for this purpose is
the 4GHz band; this means restraints. Not
least of these is the fact that vast areas need to
be covered in many cases and this would
mean overlapping, and since some would call
for areas as large as Western Europe the
problem is very forbidding. It would mean that
those countries wishing to cover large areas
would dominate distribution.

Since this space has in many cases already
been allocated the bands are full. The outcome
is a very difficult problem under the cir-
cumstances since in the hands of some ele-
ments World chaos could be caused. Since the
frequency bands allocated to television are in
the 12-2-12.7GHz band and since also some
32 bands are allocated it means a separation
of 20° for each band. The threat of ‘overspill’
is the real danger since each channel may need
20C watts. The Tower of Babel?

VENERA

The Soviet Space Agency has launched two
Venera space-craft for the exploration of
Venus and other tasks. Accurate information
is a little confusing with regard to these mis-
siops. It is certain that they are much more
limited than the projects by NASA. Ac-
cording to American sources these two space-
craft were launched on the 5th of June 1983
and the second on June 16th 1983. They are
expected to begin their mission of imaging the
surface of the planet or taking detailed radar
altimeter data around October, probably in
the early part of the month. The United States
vehicle cannot be launched until 1986.

Frank W. Hyde
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A selection of readers’ original circuit ideas.

Why not submit your idea? Any idea published will
be paid for at £40 per magazine page.

Each idea submitted must be accompanied by a
declaration to the effect that it has been tried and
tested, is the original work of the undersigned, and
that it has not been offered.or accepted for publica-
tion elsewhere. It should be emphasised that these
designs have not been proven by us. They will at any
rate stimulate further thought,

Articles submitted for publication should conform
to the usual practices of this journal, e.g. with regard
to abbreviations and circuit symbols. Diagrams
should be on separate sheets, not in the text.

PROPORTIONAL A.C. CONTROL WITHOUT RFI
VVVV

HE Versatile IC 555 timer is used here
as a simple zero-crossing-detector of
an a.c. mains supply, for proportional con-

D2 T0
INGOOY N 2
-0

pulses at each zero-crossing. This is fed to
the trigger point IC1, pin 2 (Fig. 4). Alter-
natively the non-ideal square wave output

trol of a.c. power. IC1 is connected as a Rt from the potential divider itself can be used
monostable multivibrator as shown in Fig. 130k to trigger IC1, as sl.lown in Fig. 2. This is
4, and is triggered at the crossing of every ?J\/\/‘ v possible becal{se it is tfound. that when the
haif cycle of the a.c. waveform. Two types INGOO1 input at the trigger point (pin 2) either ex-
of triggering control circuits are given in 270V *4 ceeds 1/3 Vgc (;r falls below —0-6V, the
Figs. | & 2. AC =01 RG output at pin goes high. Using this
In Fig. 1, R1 and DI form a potential . “BQZV"MC 22 property IC1 is set and re-set every time
divider across the a.c. mains supply and o— these parameters occur ?nd pulses are
producq an.approximate square wave out- () » generated at the output pin 3, in propor-
put, which is in perfect phase relation with tion. However, the output pulses can be
the input a.c. This is 180° phase shifted by Fia. 1
the transistor stage TR1 and is added up g.
by diodes D2 and D3 to generate negative
A — —
weut = > /\\/
@ O b
—AAA— « 1 | -
260V B%’“c $————0T0 PIN 2 | '
AC 9v l
—pf - - .
e = l . —
s Fig. 2 — - [
LEG1228 Fig . 3
widened by properly choosing the
monostable time period. In both cases, the
' o sotgvﬁu monostable time period is set by R1 and
C1 to about Ims to ensure firing of the
] triac.
A - LINK Switching IC1, pin 4 (reset point) either
2 o (SEETEXT) <} to Ve or ground, the triac makes simple
B 1C1 On-Off control of power without RFI
1C2 555 240V generation. For continuous control of
555 e | A power IC2, which is connected as a
variable duty-ratio astable multivibrator,
L can drive pin 4 of IC1. The On-Off ratio is
. ,Cg,,T variable from about 1% to 99%. When the
l T output of IC2 goes high, the triac is fired at
every zero-crossing of a.c. supply as
- shown in Fig. 3. The output a.c. power is
(Eerazs) variable in discrete steps of haif cycles,
. over the full range.
F|g' 4 D. Venkatasubbiah,
New Delhi.
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Fig. 1

HE circuit shown in Fig. | is a general

purpose timer, which has a variety of
uses. It is adjustable up to about three
minutes and at the end of the timed
sequence gives a visible‘output in the form
of a colour change of the two-colour l.e.d.

The circuit operation is as follows:

When the push button is depressed C1
is momentarlly short-circuited, which
leaves 1C1 (pin 2) at 9 volts. This voltage
slowly reduces towards zero, as the
capacitor is charged up. The charging rate
is dependent upon the value set by the
variable resistor (VR1). When the voltage
is reduced to less than the voltage at ICI
(pin 3} (half supply voltage), the output of
IC 1 switches from zero to 9 volts, which in
turn causes a change in the output states of
IC2 and IC3. This reverses the direction of
the current between these two outputs and
so changes the colour displayed by the
lLe.d.

This prototype was based on a 9 volt
supply though the time constant should
remain the same irrespective of the supply
voltage.

A. Marshall,
Old Basford,
Nottingham.

OVER VOLTAGE
PROTECTION

HE above circuit was developed for an
existing variable 3-20V 0-20A
stabilised power supply, based on a 741
design. It should work with any similar
power supply with little or no modification.
Obviously with a power supply of such
a large current rating, an over voltage cir-
cuit was considered essential.
The protection circuit is designed to
operate at about 1V above the output

voltage of the p.s.u. i.e. if the p.s.u. was set
to 10V then it would trip at about 11V and
soon.

IC1 is used as a comparator and com-
pares, via R3 and R4, the reference voltage
for IC2 with its feedback voltage from the
output. Normally, when the regulator
stage is working correctly these two
voltages are the same, regardless of what
the p.s.u. is set at. If however a fauilt
occurs causing the output to go above the
set voltage, 1C | senses the change between
the reference and feedback voltages and
turns TR1 on. This energises the relay
which self latches via the normally open

OVERVOLTAGE PROTECTION UNIT

contacts and disconnects the mains supply
from the regulator circuit.

Preset RS determines the point at which
the circuit operates above the output
voltage of the p.s.u., and should be ad-
justed to between 1V and 1V across R4.

If the output voltage of the p.s.u. is
turned down quickly with a fairly large
capacitive load, the circuit will trip. This
however can be reset by S1 ‘push to break’
which unlatches the relay, the contacts of
which must be capable of carrying 20A.

N. Wilson,
King's Lynn,
Norfolk.
EXISTING PS.U.
REGULATOR CIRCUIT (SIMPLIFIED)
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PSEUDO
TELEPHONE
RINGER

Sla
L 7 FS1 Tl eov
¢ (TELEPHONE
BELL)

w1

RLAI

12

IC2
555

3
o

HIS circuit was used in our school

play in order to simulate a telephone
ringing sound using a standard telephone
(WD1).

IC1 provides a square wave with a fre-
quency pulse of around 0-6 sec which is

fed to the decade counter (IC2). Two

pulses are selected by the gates of IC3,

which through IC4 switch the relay and
sound the bell.

J.K. Yeoman,

Haywards Heath.

AUTOMATIC
NI-CAD
CHARGER

HE circuit shown permits mass-plate

ni-cad cells to be left unattended while
charging at their maximum rate (one tenth
capacity), automatically giving an indica-
tion and switching off the current when
charging is complete, thus preventing
dainage to the cells. Battery voltages from
1-2V to 12V with charging rates of 6mA
to 1A can be accommodated simply by
selecting the appropriate component
values.

The charging current is generated by
IC2 which is a SV regulator connected as
a constant current source, the output of
which is set by R8. IC1 is an 8211 voltage
detector chip. At switch-on C2 holds pin 3
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of IC1 low, producing a OV condition on
pin 4 which operates TR!1 and hence D6
and RLA. RLA! connects the constant
current-output to the battery to be
charged.

As the battery charges the voltage at ‘A’
increases until eventually pin 3 of ICI
reaches 1-15V, at this point pin 4 goes
from OV to open circuit, TR1 switches off
and TR2 operates causing RLA to release,
D6 1o extinguish and D8 to light. This dis-
connects the charging current to the bat-
tery and holds pin 3 of IC1 high, hence to
reset it is necessary to switch the power off
and then on again.

To initially set the circuit up calculate
the required value of R8 and assemble the
components, omitting VR1 and R1 with a
strap between points A and B. Connect up
the battery to be used in conjunction with
the charger and switch on. When satisfied

VRI and R1 to be used and connect them
in circuit. VR1 is selected to provide a
degree of fine adjustment because as the
cells approach their fully charged state the
increase in voltage is small.

With the battery connected and charged
adjust VRI until D6 just extinguishes.
When satisfied that it is properly set up the
strap between A and B can be removed
and the circuit function rechecked.

Capacity of battery to be charged
1) = 10
R s @
(1)—(5x1073%)

R1 + R2=((voltage at A) x (10-43 x
10%) —(12 x 10%).
See text for (voltage at A).

G. Francis,
that it is fully charged measure the voltage Filton,
at A, from this determine the values of Bristol.
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UMEROUS circuits for disco light

displays have been published but
there still remains a gap in the market. On
one hand there are sound to light displays,
but these generally give an ambiguous
flickering light display. Alternatively there
are chasers which, while not flickering, are
not related to the music and so do not
stimulate dancing.

This circuit is for a sequencer where the
light change frequency is determined by
the tempo and volume of the music which
is more interesting than the more usual
types of display.

TRI and IC! are used to ampliify the in-
put signal to the correct level which is then
rectified by D2 to give an envelope of what
appears across C6. The voltage of the gate
determines the source-drain impedance of
the f.e.t., TR2, which is one of the fre-
quency determining components of 1C2.
The oscillator output is fed to IC3. The
four outputs of this are each fed 10 a driver
circuit (Fig. 2) which drives the bulbs.

A. Garraway,
Ashford,
Kent.

HIS circuit combines reasonable sim-
plicity with good control of the lamp
from zero to maximum brightness.

CSR1 is a low current triac (RS
262-028) which acts as a zero crossing
detector, R2 being too great to allow it to
turn on permanently. The pulses so ob-
tained are used to discharge C2 via TR
every half cycle. C2 is charged by R3 and
VR2. When the voltage across C2 exceeds
about 8V, the Zener conducts switching on
the main triac CSR2 via TR2.

Lamp intensity is controlled by VR2.
When this is set to zero the lamp will be at
maximum brightness. With VR2 set to
maximum resistance, VR 1 can be adjusted
so that the lamp goes out.

When installing the unit into your pro-
jector remember that CSR2 must have an
adequate heat sink. R1 and R4 should be
0-5W resistors.

J. O. Linton,
Harrogate.
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INTRUDER
ALARM WITH

CAMERA UNIT

desirable feature for intruder alarms is
to identify the intruder when the loca-
tion is unoccupied.
This is easily achieved by incorporating
a camera unit with an auto-wind facility,
the shutter release being triggered at the
moment of intrusion.
The circuit is light to dark activated. By
enclosing the photo cell in a 20mm dia by
5O0mm long tube, high directional sen-

+12V

R7
200
Clb oy

2200p

RLA2
wD1
SOLENOID
ov

sitivity can be achieved, coupled with high
immunity to false alarms.

TR1 and TR3 form a monostable net-
work, while TR2 acts as a relay driver,
drawing virtually no current in the
quiescent state.

The relay (RLA) is used to switch on a

siren (WD1) as well as energise a solenoid

activated striker attached to the shutter
release.

S. N. Rumala,

Minna,

Nigeria.

SHOP BELL
DELAY

ANY small shops have a switch and
bell system connected to their door.
The owner has provided this so that he is
informed of the arrival of a customer in the
shop when he is elsewhere. However, dur-
ing busy periods, the noise of the bell
repeatedly sounding can be unpleasant.
This simple circuit reduces the number
of times the bell will ring by preventing a
second sounding shortly after the first. It
will operate directly from a 12V or 8V bell
transformer supply, since diode D1 per-
forms rectification. Alternatively, it may

be run from a battery—in which case it

will give very long battery life as it draws

only fmA, even when the bell is ringing.
Operation is as follows—when the bell
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has not been rung for a time, C1 is fully
charged through R2, and once charged no
more current is taken from the supply.
When the door operated switch S1 is
closed, C2 is charged through the gate of
the SCR. This current turns on the SCR,
which in turn connects the bell across C1
which discharges through the bell giving a
ring of about one second. D2 protects the
SCR by damping spikes produced by the
bell. Since the time constant C1/R2 is
many seconds, the bell cannot immediately
be rung again.

The type of SCR used is not critical and
the CSR1A400 or a similar TOS device
will work well.

D. J. Greaves,
Cambridge.

OVERSEAS AGENTS

Subscriptions to PE are available direct from us — see
notice on page 50 — however, there are also a number of
overseas agents around the world who can accept your
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W. H. Smith & Son (Belgium}
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omputer Hobbyists... |

@5@ for your program!

is interested in buying software written by hobbyists for popular

mlcrocomputers If you have a game, biorhythm, mortgage, bank, filing,
calendar or other general purpose program you have written yourself we
would like to see it—even if you are new to software writing.

We will offer £50 for each accepted program, so send it in, you have nothing
to lose.

Program tapes carrying your name and address and, if possible, a listing
should be sent to Practical Electronics Software, IPC Magazines Ltd.,
Westover House, West Quay Road, Poole, Dorset. Each program should be
accompanied by the following signed declaration:

The enclosed programentitled . . ... .............. is my own work and has not been offered to any other
company. Theprogramisfora........................ machine (state type of computer it will run on). It
requires . .. .K of memory.

If you are under 16 years please get your parent or guardian to countersign the declaration.
All tapes will be returned.
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SUMMER SALE!

DIGITAL MULTIMETER KITS

These 3} digit handheld DMM's are fully complete with all components (except
PP3 battery) and test leads. We are using up all stocks of the DP2010K prior to
launch of a new range’ of meters in the Autumn. The Kits will be sold on a
‘first come first served’ basis, and are fully guaranteed. A trouble-
shooting and calibration service will be maintained. This is a once-
only opportunity to make a DMM at an incredibly low price.
Supplied with a comprehensive description of operation and full
constructional data.

=

TYPICAL SPECIFICATION
Function SD Accuracy Function FSD Accuracy
Voits v Current 2mA 2%+5 digit
(d.c) 20V 1-5% (a.c.) 20mA 2% =5 digit
200V +1 digit 200mA | d%sSdigit| o o o e
500V 2000mA | 12%=5 digit
Current 2mA 1%*1 digit | Resistance 2k 1%+ 1 digit LASCAR ELECTRONICS LIMITED l
{d.c) 20mA | 1%z=1 digit 20k | 1%z=1 digit Module House, Whiteparish, Salisbury, Wilts. |
200mA | 3%=1 digit 200k | 1%=1digit | I Tel. 07948.567
2000mA | 10%=1 digit 2000k | 1%=1 digit | o PLEASE S T |
Volts v Diode 2v 1%+ 1 digit B8 R
{a.c.) V 2% Test I | enclose cheque/P.0./Access no. l
200V +5 digit g Ao i
NAME
Flease allow 28 days for delivery. ADDRESS :
LASCAR ELECTRONICS LIMITED i

Module House, Whiteparish, Salisbury, Wilts. Tel. 07948-567 Export Orders please add £5 for airmail despatch
~—x 2 & ¥ N §F B _ B B B B N N B § |
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Copies of Patents can be obtained from:
the Patents Office Sales, St. Mary Cray, Orpington, Kent. Price £1.60 each.

POWER-CUT RESERVE

Precise Power Corporation of Florida has
filed a European patent application
0069568 on a clever system for saving
computer data during a power-cut. Ac-
cording to the inventor it can also insulate
computer users from related problems, like
unstable mains frequency and voltage.

Fig. 1 shows a patented solution. Three-
phase mains comes in at 20 to drive syn-
chronous motor 12 which is in direct
mechanical connection with generator 14.
This produces a replica of the mains voltage
which is fed out on line 22 to the computer
load 24. The motor 12 also drives a second

generator 30, which outputs a high fre-
quency supply, e.g. ten times the mains fre-
quency, on line 38.'This high frequency
current drives a motor 50 which carries a
heavy flywheel 60 running in a vacuum or
other low windage-loss atmosphere. The
wheel takes around half an hour to run up
to full speed, but when it is running it stores
around 5kW hours of energy.

Under normal mains supply conditions,
the computer takes its power from the
mains via the ganged motor 12 and
generator 14. If the mains supply fails or
falls the flywheel keeps running, with Its
speed falling only slightly over a period of
minutes. The second generator 30 now
functions as a drive motor for the mains
generator 14. So the computer receives a
constant power supply. When power is
restored, the flywheel works up to full
speed again, which takes between 15 and
30 minutes.

Practical Electronics September 1983

SOUND SENSITIVE SWITCH

James Taylor of Oregon has filed a Euro-
pean patent application 0067502 on a
sound sensitive light switch. The idea is to
replace an existing wall switch with a sen-
sor that turns the lights on when it hears a
noise. It then leaves them on while the
noise continues, and switches them off
after a period of silence. This way you can
turn the lights on in a dark room simply by
tapping the wall or making a noise. People
who leave the lights on when they leave a
room will no longer waste electricity
because the lights will switch off
automatically. There is an over-ride for
people who like to make a noise in the dark

or sit silently with the lights on.

In the circuit (Fig. 1) a microphone feeds
a signal on line 22 to fixed gain amplifier 24
which is connected to variable gain am-
plifier 26. Sensitivity is controlled by
variable resistor 27. Transistor 30 is nor-
mally biased on, but when the signal from
amplifier 26 exceeds a threshold it is shut
off. A re-set signal on line 8 triggers’ os-
cillator and counter chip 33 to produce a
timed control signal on line 12 for triacs 44,
64. Photo resistor 32 biases transistor 30
when the switch is in a well-lit area, so that
sensitivity to noise is less in daylight. On/off
over-ride is prqvided by circuit 14. Variable
resistor 54 controls triac 44 so that the unit
can also be used as a conventional dimmer.
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QUART INTO PINT POT

The BBC, in British patent 2 105 548,
suggests a simple approach to modifying
the aspect ratio of a TV picture, to give
wide screen images, without using up more
transmission bandwidth. The traditional 4:3
ratio is of course now out of date, because
most films are shot in a wider screen for-
mat. For projection television there is much
to be said for widening the ratio. But this
normally requires a complete re-think on
the technology, as for instance pursued by
Sony with its 1125 line, high definition, 5:3
wide screen TV system.

The BBC believes that the existing 625
line, PAL system can be easily modified to
give a wider aspect ratio. Conventionally
each picture line is transmitted in 64
microseconds, but only 52 microseconds
are used for picture display. The remaining
12 microseconds, known as the horlzontal

blanking interval, are used to carry a syn-
chronizing pulse for the horizontal sync cir-
cuits, a black level clamp puise and a colour
burst to synchronize the PAL decoder.

The blanking interval is also used to let
the scanning spot glide back to the start of
the next line. But in future solid state dis-
plays, such as l.c.d. or l.e.d. screens, won't
need fly back time. Also, according to the
BBC, the colour synchronizing information
can be drastically shortened in time, or
eliminated altogether, and the receiver
locked by the sound carrier. This leaves up
to 60 microseconds of each 64 micro-
second line available for picture display,
which in turn can give a wide screen aspect
ratio with no increase in video bandwidth.
Although the system would be impractical
for broadcast transmission, because it
would require receiver modifications, it
could be used over existing channels for
closed circuit TV of wide screen format.
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APpearing every two months, Micro-Bus presents ideas, applications, and programs for the most popular
microprocessors; ones that you are unlikely to find in the manufacturers’ data. The most original ideas often
come from readers working on their own systems; payment will be made for any contribution featured.

HIS month’s Micro-Bus features an

EPROM extension board for the ZX81 or
ZX80, a BASIC program to solve
simultaneous equations, and the solutions to
the BASIC problems featured in the last
Micro-Bus.

EPROM EXTENSION BOARD

The circuit shown in Fig. I was submitted
by I. P. Bryant, and will add up to 8K of
EPROM or RAM to a ZX80 or ZX81. The
extra memory appears in the memory space
directly above the 8K monitor ROM, and the
circuit uses 2716 or 2516 EPROMs as these
are available at a reasonable price.

The circuit is interfaced to the ZX81 bus by
means of the edge connector. For ZX80 users
there is no ROM chip select signal on the con
nector, but this can be created by connecting
IC6 pin 6 to the spare edge connector, and
then cutting the track between IC12 pin 11
and IC6 pin 6 and connecting a 680 ohm
resistor across the break. The edge connector
will now be identical to the ZX81’s.

The circuit does not need to include any
write protection because the 1k resistors in the
ZX80/81’s data bus provide this.

different frequencies, and then solving three
simultaneous equations to find R, C, and L.
The BASIC program of Fig. 2 was submitted
by A. Schoultz of South Africa, and can be
used to solve such equations. The program
was developed on a ZX81, but can fairly
easily be modified to run on any BASIC-
speaking microcomputer.

The number of equations which can be
solved is dependent only on the amount of
available memory. On a ZX8!1 with a 16K
RAM pack the program has no trouble solv-
ing ten equations with ten unknowns, and
takes about 22 seconds. As an exampie, to
solve the three equations:

a+2b+3c=42
Ja+b—8c=236
3a—2b+2c=54

one enters the coefficients in order:
1,2,3,42,7, 1, -8, 36, 3, -2, 2, 54.

The program shouid then produce the correct
answer:

a=14,b=2,¢c=8.

PROGRAM OPERATION

The program, lines 10 to 150, first inputs
the number of equations and sets up three

2716 OR 2516
SINGLE RAIL EPROMS

AP EE———— Y2 oﬁ_ +5V
g 1¢ € 12
') o— A Yo _-—-———
'ustag R 24 " o.i_..___..1
0 10
17 Oy
Al —— I EISIECIN
3
a1z oV I
+5v +5v +5v +5v
2¢ | 1) 20) 10 u. zo u.lulm 18 2] 21 mrv-:
1" Vee Vpp (S PD/ fvce vop T pPO/ Vee ¥pp €5 PD/ Vee Vpp £ PO/
AQ- A1 i A0 -AIO POM PGM PGM PGM
), 7186 2718 2716 2716
00-070- 108
IIZ Ill Ill Ill
(eerize) ov ov ov

Fig. 1. Circuit adds 8K of EPROMs to a ZX80 or ZX81

SIMULTANEOUS EQUATIONS

Simultaneous equations crop up in many
different branches of electronics. For example,
one can determine the resistive, capacitive,
and inductive components of a passive com-
ponent by measuring its impedance at three

70

arrays. Array A holds the coefTicients of the
variables, and array B holds the constants.
The solution is returned in array X. Lines
1000 to 1036 solve the equations, and lines
1037 to 1048 print out the solution.

To alter the program for other machines,

5 REM *%* SIMULTANEOUS EQUATIONS w##
10 PRINT “NO. OF EQUATIONS =";

15 Q=37

20 INPUT N

30 PRINT N

40 DIHM A{N,N)

50 DIM B(N)

60 DIM X(N)

70 LET C=INT(30/(N+1))

80 FOR I=1 TO N

90 FOR J=1 TO N
100 INPUT A(1,J)
110 PRINT AT I%#2,J%C-C;A(I,J);" ";CHRS(J+Q)
120 NEXT J
130 INPUT 8(1)
140 PRINT AT I%2,J%C-C;"= “;8(1)
150 NEXT I

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048

FAST

FOR 1=1 TO N-1

LET R=l

LET M=A(1,1)

FOR J=1¢1 TO N

1F A(J,1)<=M THEN GOTO 1008

LET Re=J

LET M=A(1,J)

NEXT J

1F 4=0 THEN PRINT "“SOLUTION ABORTED."
IF R=1 THEN GOTO 1019

FOR K=1 TO N

LET S=A(1,K)

LET A(1,K)=A(R,K)

LET A(R,K)=S

NEXT K

LET s=8(1)

LET B(1)=B(R)

LET B(R)=S

FOR J=1+1 TO N

LET M=A(J,1)/a(1, 1)

FOR K=]1 TO N

LET ACJ,K)=a(J,K)-M*A(1,K)

NEXT K

LET B(J)=8(J)-M*B(1)

NEXT J

NEXT 1

REM BACK SUBSTITUTION

LET X(N)=B{N)/A(N,N)

FOR L=N-] TO } STEP -1

LET S=0

FOR J=1+1 TO N

LET S=S+X{J)*A(1,J)

NEXT J

LET x(1)=(B(1)=-8)/a(1,1)

NEXT 1

PRINT “- - -
sLOW

FOR I=1 TO N

LET J=(NeTe])*2

1F J<=20 THEN GCOTO 1046
SCROLL

SCROLL

PRINT AT 20,0;CHRS (I¢Q);”
NEXT I

STOP

PRINT AT J,0;CHRS (1+Q);" = ";x(1)
NEXT 1

STOP

(1)

Fig. 2. Program for the ZX81 will solve
simultaneous equations

those features peculiar to the ZX81 will have
to be altered. The value of Q on line 15 is
chosen so that CHR$(Q+ 1) will give the letter
A, for the printing of the equation variables;
other machines that use ASCII will need
Q=64. The PRINT AT Y,X statement in lines
110, 140, 1043, and 1046 can be replaced by
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a TAB(X,Y) function, but note that the order
of row and column is the other way round.
Finally, the commands FAST, SLOW, and
SCROLL can be removed.

PUZZLE SOLUTIONS

Here we present the solutions to the six
problems featured in the last Micro-Bus. Each
problem centred around a program written in
BBC BASIC, and readers were invited to send
in solutions.

NUMBER TRICK

In the first problem you were asked to ex-
plain how a “number trick” worked. The ap-
pearance of the trick was as follows: a spec-
tator was shown 60 random numbers, and
asked to remember one; they were then shown
a selection of numbers, and asked to say
whether their number was present. After 6
such selections the program was (usually) able
to name the number they were thinking of.

The trick works on the principle that six
yes/no (binary) pieces of information will
serve to distinguish between up to 64 different
things (since 27'6=64). For the sake of screen
layout the trick used only 60 different num-
bers, and random numbers are substituted for
the numbers 1 to 60 simply to disguise the
trick. These random numbers are stored in an
array numbered 1 to 60 and the following ex-
planation refers to them as A(1) to A(60).

Each selection shows only those numbers
that have a ‘1’ in a particular position in their
binary representation. This is achieved in the
program by the expression:

IF (N DIV 27(6-M)) MOD 2 THEN PRINT
A(N);

which only prints the Nth number if N has a
‘1” in position M. For example, if M is 6 the
expression is effectively:

IF N MOD 2 THEN PRINT A(N);

and the numbers A(1), A(3), A(5) . . . etc will
be printed. The selection procedure is repeated
for values of M from 1 to 6. The spectator’s
six yes/no replies are then assembled into a
binary number which directly gives the posi
tion N of the chosen random number.

As a postscript to the trick you were asked
whether the trick might ever fail. The answer
is yes! If, by chance, a random number ap-
pears more than once in the initial set of 60
numbers the spectator’s replies will cause an
incorrect identification; in fact, the computer
will reply with the number whose position N is
the logical OR of the positions of the spec-
tator’s numbers. This unlikely event could
easily be avoided by ensuring that the 60 ran-
dom numbers were all different.

MYSTERIOUS SEQUENCE

The next problem was to explain why the
sequence of numbers:
2,5,10, 17, 26, 37, 50, 65, 82
was printed out by a program which perfor-
med some manipulations on an array of 100
numbers. The operation of the program can be
made slighty more obvious if it is modified, as
shown in Fig. 3, so that the arrays start from 0
rather than 1, the sequence printed out is then:
1,4,9, 16, 25, 36, 49, 64, 81, 100
which may be familiar as the squares of the
numbers 1 to 10. These result for the following
reason: we start off with an array A(0) to
A(100) whose elements are all zero, or ‘false’.
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10 DIM A(100)

20 FOR N=1 TO 100

30 FOR J=0 TO 100 STEP N
40 alJ)=nOoT A(J)

S0 NEXT J: NEXT N

60 REM

70 FOR N=0 TO 100

80 IF A(N) THEN PRINT N
90 NEXT N

Fig. 3. The Mysterious Sequence
problem is revealed by this BASIC
program which prints out a series of
squares

Then, for each value of N from 1 to 100 every
Nth element is inverted. For example, A(6)
will be inverted for N=1, 2, 3, and 6, and since
it has been inverted four times it will end up
with the value “false’. It is clear that each ele-
ment of the array is inverted once for each of
its divisors, so only numbers with an odd num-
ber of divisors will end up ‘true’. Now, only
perfect squares have an odd number of dif-
ferent divisors, since all other numbers can be
expressed only as the product of two different
numbers, so the numbers printed out by the
program in Fig. 3 will be all the squares. The
program given in the original problem adds
one to these numbers by starting the array
from 1 rather than O.

NUMBER TRAILS

The next puzzle program took a starting
number, and found the sum of the squares of
the digits of that number. This process was
repeated until a stable result, such as ‘1’, was
obtained, which was printed out. The exam-
ples 7 and 19 were given, each of which gives
1 as an eventual result. In the latter case we
obtain the trail:

19 —5>82—>68 >100 >1

If you tried the program with other starting
numbers you were probably frustraied to find
that the program ‘hung up’; we can see why if
we take the starting value ‘4:

4->16 >37->58 >89 >145 >42 >
20>4. ...

and so the sequence repeats for ever, never
reaching a stable value. However, if we add a
test for this loop to the terminating condition
by altering line 60 to:

60 UNTIL S=T OR T=4

we find that every number up to 99 either ends
on 1, or reaches 4 indicating that it is in this
loop. It is fairly easy to see that all starting
values above 99 will soon lead to a value
below 99, so every starting number, however
large, will eventually lead to one of these two
possibilitics.

If the rule is to cube each digit before
adding, the picture is somewhat more com-
plicated, and we leave this for exploration by
the reader; suffice it to say that the system
contains five stable end numbers (one of which
is 371), and two loops.

DECIMAL TO HEX

The decimal-to-hex program used the un-
usual recursive definition of a function
FNHEX shown in Fig. 4 to convert a number
10 DIGITSS="0123456789ABCDEF"

710 OEF FNHEX(OEC)

80 1F DECKI6 THEN =MIDS(DIGITSS,DEC+1,1)
90 =FNHEX(DEC DIV 16)+FNHEX({DEC MOD lé

Fig. 4. Recursive function converts
decimal number DEC to a hexadecimal
string

DEC into a string representation of its hex
equivalent. The definition, in plain English, is
as follows: “To convert a number into hex-
adecimal: if it is less than 16 then the result is
the corresponding hex digit extracted from the
string DIGIT$; otherwise the answer is a
string formed by the hex equivalent of the
number divided by 16, followed by the hex
equivalent of the number mod 16.

The problem was to explain why the hex
equivalents of the decimal numbers in the
series P00, 11111, 1ODQLL, D00000Y ... all
end in the digit ‘7’. Looking at this series, it is
obvious that each term differs from the
previous one by a multiple of 10000; for ex-
ample, 1111111 — 111111 is 1000000, ob-
viously a multiple of 10000. Now, this number
10000 & itself a multiple of 16, so in hex it is a
number which ends in zero. Thus adding mul-
tiples of 10000 to 1111 does not effect the last
digit of the hexadecimal form of the result.
The same is obviously true for series con-
sisting of any repeated digit.

Incidentally, the problem of generating a
series of N ‘I's is made especially simple by
using the EVAL and STRING functions with
the expression:

40 J=EVAL(STRINGS$(N,“1"))
The same method can be used for in-
vestigating the behaviour of other series.

RECURSIVE FUNCTION

The last of the puzzle programs printed out
the first ten values of a mystery function. For

2 MOCE 0: DIM A(250)

S FOR N=0 TO 250

7 DRAW N*4 FNH(N)#*7: NEXT: END

10 OEF FNH{N}

20 IF K<2 THEN A(N)=1: =l

30 ACR)=A(N-A(N=1))sa(N=A(N=-2)): =A(N)
Fig. &. Program plots the behaviour of a
non-recursive version of the FNH

function

fairly large values of the function it takes a
long time to calculate values, but we can
rewrile it non-recursively to calculate the first
250 values and plot them; see Fig. 5.

TWICE FUNCTION

As a postscript, readers were asked to con-
struct a function FNTWICE which would

FNTWICE(AS ,N) = EVAL

(AS « (" ¢ AS o "(" + STRS(N) + "))")

Fig. 6. TWICE function in BBC BASIC
evaluates any given function twice

take any function, and perform its operation
twice in succession. The solution is shown in
Fig. 6, and makes use of the versatile EVAL
function provided in BBC BASIC which
evaluates an expression passed to it.

The function works as follows. Suppose we
call it to evaluate:
FNTWICE(“SQR",256)
The function will construct the string:
“SQR(SQR(256))”
and pass it to EVAL to be evaluated, giving
the result 4.

BEST SOLUTIONS

The next Micro-Bus will give the names of
the readers ‘who sent in the best solutions to
these problems.

1



please ensure:

(A) That your have clearly stated vyour
requirements.

{B) That you have enclosed the right
remittance.

{C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to
the advertiser.

This will assist advertisers In processing and
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delay.

Classified Advertisement Dept., Practical

Tower, Stamford St., London, SE1 9LS.
01-261 5846).

SMALL ADS NOTICE TO

READERS
The prepaid rate for classified advertisements is 34 ) .
pence per word (minimum 12 words), box number 60p Whilst prices of goods shown
extra. Semi-display setting £11.20 per single column in classified advertisements are

centimetre (minimum 2-5 cms). All cheques, postat
orders etc., to be made payable to Practical Electronics

and crossed “Lloyds Banks Ltd”’. Treasury notes should for press: readers are .?dVIsed to
always be sent registered post. Advertisements, check with the advertiser to
together with remittance, should be sent to the check both prices and

Room 2612, IPC Magazines Limited, King’s Reach

correct at the time of closing

Electronics, availability of goods before
ordering from non-current

fciaphans issues of the magazine.

BOURNEMOUTH/BOSCOMBE. Electronic components

specialists for 33 years. Forresters (National Radio Supplies). PROBLEMS GETTING COMPONENTS? Try Commercial Pro-
Late Holdenhurst Road. Npw at 36, Ashley Road, Boscombe. ducts. We have access to all the latest devices and hardware

Tel 302204. Closed Weds.

Ring: 0293 30174.

TURN YOUR SURPLUS capacltors. transistors, etc. into cash. i = )
Contact COLES HARDING & CO. 103 SOUTH BRINK. ExGovt ranscaiver typa 240 complets station in used cond:
WISBECH. CAMBS. TEL: 0945 584188. Immediate

sctiement

tion £17. Telephonists headset & mic {sound powered) new in
box £4.00. Besic osciicscope unit 240V AC contains X & Y
amps, af solid state. skte 14°%77°9", tube dia 5°. most units
have tube burn marks £15.00. Aircraft mounted 35m/m camera

RECEIVERS AND COMPONENTS

300 SMALL COMPONENTS, including transistors, diodes £2.20.
Tibs assorted components £6.00. Fifty 74 series 1.C.s on panel
£2.20 post pad. List 25p refundable. J.W.B. RADIO, 2
Bamnficld Crescent, Sale, Cheshire. M33 INL.

NDW OPEN IN NEWCASTLE
For the best in Electronic Components.
Test Equipment and Accessories.
MARLBOROUGH
ELECTRONIC COMPONENTS
15 Waterioo Street, Newcastie NE1 4DE
Tel. 618377
Open 9am-6pm Mon-Sat - Easy Parking
Stockists of:
Transistors, Resistors, Capacitors, I.C. Diodes,
Electronic Books, Etc.

contains precision mirrow, lens, small 24V motor etc. £10.00.
24V nicad battery contains 20 x 04 A/M cells {new) £7.00.
CCTV cameras sold for spares £20. 24V ni-cad battery contalns
20 D type cells, used condition £10.00. Storno type BUSO2
battery contains 9 x 225 MA/H £3.00. Pye PF70 batteries £3.00.
10 type dofe rate meter £2.50. A14 ex-govt manpacks 2 to 8
MHZ £80 each. Ex-Govt field telephone type J £8 each. Large
packs miscella electronic i available to callers

£25. All goods are surplus ex-minstry.
A. C. ELECTRONICS Tel. 0532 496048 after 6.30 pm.

BRAND NEW COMPONENTS BY RETURN
Elactrolytic Capacitors 1ev 25V, 50V.

0.47. 1.0, 2-2. 47 & (18 Mfds. —
22 & a7 100—7p. (50V
{50v—10p). 470—11p. (40V- ‘60)—‘&)015V 15p.
1000/25V—25p. 1000/40V—3Sg.

Subminiature bead Tantal slectrolytics.
01, 0-22, 0-47. 1.0 ¢ 35V. 4.7 o 6-3Vv — 14p.

15/26V. 22/26v.  47/10v—35p.  47/16V—u0o.

JULY PCB'S. Solder resist coated. Down counter — £2.44, up
counter — £4.70. Down counter/controller — £4.05. Compiete
set - £10.00. All prices include P&P. Tel: {0865) 60741 for
August prices/trade enquiries. — Bradley Printed Circuits
(G.D. Cowan), 9 Harcount Terrace, Headington, Oxford OX3
1QF

ELECTRONIC COMPONENTS MERSEYSIDE. MYCA Electronics,
2 Victoria Place, Seacombe Ferry Square, Wallasey, Mersey-
side L44 6NR. Tcl: 051-638 8647. Open Mon - Sat, 10 am
5.30 pm.

RESISTOR PACKS
FOR ALL PROJECTS

1 watt carbon film resistors 5% 1 ohm to 10M
E24 series. Packs of 10 each value (1690
resistors) £12.50. Your choice of quantities/
values 100 for £1.00. VAT and Post Free.
GORDON HALLET
20 Bull Lane, Maiden Newton,

2% 10 pf. m 47 D'*—’P 56 pf. to 330 pf.—4p
10% 390 4

t0 pf. .
Verticat Moummg Ceramic Plate Caps. 3
€12 22 pf. 10 1000 pf. E6 1500 pt. 10 47000 pf.—2p.

Miniature Polyester 250V Von Mtg E6 Serias.
01 to 068—4p. 15| g ? 3 47 1
68 — 12p. 10 - P, l 5 2p.

tar (Polyonor) Film 100V. Vuﬂlul Mounﬂng.
0(! 0047—3p. 01, -022—4p. - 05, 0-1—-5p.
Hiah St‘btlltv Miniature Film Ralulou 5%
$W E24 Series 0.51R = lOMO {Except 7M5) - s
W E12 Series 1RO to 10M! ]
W E12 Series 10R to IOMO
§W metal film E12 Serles 10R-1MO. §% -~ 2p. 1% 3p
1NA14R_2p. 1N40N2 . 1N4006—8p. 1N4007—7p.
8C107/8/3—12p. BC147/7/9, 8C157/8/9, 8F135 & 7—10p.

rommets fur 3mm.—14p. Grommets for Smm—2p.
20mm. Q.8. Fuses. 15 25 -5 1, 2. 3 & 5A—Bp.
20mm. Anth Surge 100mA 0 5.0,
20mm. Fuseholders P.C. or Chass<s Mlq ——Op
Battery Snaps {pairs) PP3—6 PP9—12
400mw Zener diodes E24 series 2V7 to JJV-fGD
Prices VAT inclusive Post 15p. (Free over £5.00)

THEC.R.SUPPLY CO.
127, Chesterfield Rd., Shetfield SSORN.

. Dorchester, Dorset DT2 0BG

2.2/35V. 4.7/25v—15p.  10/25V. 15/16V—20p.
22/16V. 33/10v. 47/BV, B88/3V & 100/3v—2Vp.

Ceramic Caps. E12 Series 100V.

Polystyrena E1 Sonel 63V. Horizontal Mntg.
10 pf. to 820 pf.—3p. 1000 pf. 10 10,000 pt.—-4p.

8 Pin ics. 741 Op. amp—18p. 555 Time—24p.
Oil Holders 8 pin—9p. 14 pin—12p. 16 pin—14p.
hEDs 3 & S5mm. Red—10o. Green & Yellow—14do.

AERIALS

AERIAL BOOSTERS
Next to the set fitting

BASH /G-UHF TV, gain about 20dbs, Tunable cver the complete
UHF TV band. PRICE £8.70.
BI-VHF/FM RADIO. gain about 14dbs, when on the off
position connects the aerial direct to the radio. £7.70.
All-Boosters we make work off a PP3/006p /6F22 type battery
or 8v to 18v OC. P&P 30p PER ORDER.
ELECTRONIC MAILORDER LTD, 62 Bridge St, Ramsbottom,

Lancs BLO 9AG. Tel (070682} 3036
Access/Visa Cards Welcome SAE Lesfiets

SOFTWARE

CONVERT ZX81 10 EPROM programmer with ZP4000 unit.
S.AE. detaills, ENTERPRISE TECHNOLOGY LTD, P.O
Box 140, Wigan, WN3 6LF, Lancs.

BOOKS AND PUBLICATIONS

COMPLETE FULL-SIZE SETS any published service sheets, £2 +
LSAE except CTVsMusic Centres from £3 + LSAE. Man-
uals from 1930 to latest. Quotations, free 50p magazine, price
lists unique technical publications for LSAE. Repair data/circs
almost any named TV/VCR £8.50 by return. TIS PE, 76
Church Surcet, Larkhall, Lanarks, ML9 1HE. Phone (0698-

ingertions. | enciose Cheque/P.O. for £...

883334).

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for...............

({Cheques and Postal Orders should be crossed Llovds Bank Ltd and made payable to Practical Electromcs)

b

NAME...
ADDRESS
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Send to: Classified Department,
PRACTICAL ELECTRONICS
Classified Adverti Dept. Room 2612,
King’'s-‘Reach Tower, Stamford Streaet,
London SE1 9LS. Telephone 01-261 5846
Rate:

34p per word, minimum 12 words. Box No. 80p extra.
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SERVICE SHEETS

BUSINESS OPPORTUNITIES

BELL'S TELEVISION SERVICES for service sheets on radio, TV.
etc. £1.25 plus SAE. Service Manuals on Colour TV and
Video Recorders, prices on request. SAE with enquiries to
B.T.S. 190 Kings Road. Harrogate, N, Yorkshire. Tel. (0423)
5588S.

FOR SALE

MICROTRAINER, New Power Supply. Extra 2532, PPL. drivers
etc. desk-top vero case, £70.00. |. Standish, 123 Draperfield,
Eaves Green, Chorley, Lancs. Tel. 63741

STOCK DF VARIOUS COMPANIES in liquidation for sale/tender.
Large quantity various electronic components, resistors.
capacitors. etc, Quantity various electronic equipment, oscillo-
scope. DBX unit, VHF/receivers. ctc. Phone Ongar 362987.

COURSES

CONQUER THE CHIP... Master modern electronics the
PRACTICAL way by SEEING and DOING in your own
home. Write for your free colour brochure now to British
Nationa! Radio & Electronics School. Dept. C2. Reading,
Berks. RG1 1BR.

EDUCATIONAL

CAREERS IN MARINE ELECTRONICS. Courses commencing Sep-
tember and January. Further details, The Nautical College,
Fleetwood FY7 8)Z. Tel: 03917 79123.

FULL-TIME
TRAINING
COURSES

15 MONTHS
TEC CERTIFICATE in
TELEVISION & VIDEO

SERVICING

15 MONTHS
TEC CERTIFICATE in
COMPUTING TECHNOLOGY

6 MONTHS
TEC HIGHER CERT in
COMPUTING TECHNOLOGY
& ROBOTICS

@ PRINCIPLES OF ELECTRONICS

@ TELEVISION (MONO/COLOUR)

@ VIDEQO CASSETTE RECORDERS &
ccrv

@ COMPUTERS & MICROPROCESSORS

@ INDUSTRIAL ROBOTICS

Short courses (from 6 weeks)
with previous electronics
knowledge.

Next course starts Sept. 19th.

Prospectus from:
LONDON ELECTRONICS
COLLEGE

Dept: AA, 20 Penywern Road,
London SW5 3SU. Tel: 01-373 8721.

Practical Electronics September 1983

REDUNDANT? ELECTRONICS HOBBIST? An
opportunity for you to participate in a new venture
selling components, test equipment, kits, etc., to the
hobbist and ingustry. The operation is alrsady well
established and needs somebody to manage it — with
particular emphasis on the retail side. If you have spare
capital, there is also a chance to purchase some equity
in the company.

Telephone: Stuart Taylor — 03272 5521

MISCELLANEOUS

ELECTRONIC ORGAN KEYBOARDS and other parts being cleared
out as special offer. = Elvins Electronic Musical Instruments.
40A Dalston Lane, London E8. Tel: 01-986 8455.

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 308920
for our Catalogue or call at our large showrooms opposite
Odsal Stadium

SUPERB INSTRUMENT CASES by Bazelli. manufactured from
PVC faced steel. Vast range. Competitive prices start at a low
£1.50. Punching facilities at very competitive prices. - Bazelli
(Dept 23), St Wilfreds. Foundry Lane. Halton, Lancaster
LA2 6LT

IONZER. Feel alert, invigorated and hcalthier with the amazing
ZEPHION negative 1on ﬁencralor Kit: £21.50p. Buik:
£29.80p or S.a.c. brings lcaflets. Dataplus Deveiopments, 81
Crgzlmeley Road. Reading. Berks, RG1 3LY. Tel. 073
67027

CLEARING LABORATORY: scopes. generators, P.S.U's. bridges,
analysers, meters. recorders. eic. 0403-76236

Fretcloths, Coverings, Handles, Castors,
Flight Case Locks & Parts, Jacks, XLRs,
Bulgins, Reverb Trays, P & N mic Stands,
ASS Glassfibre Horns,

CELESTION POWER

Speakers.

Send
30p cheque/
P.O. for illustrated
catalogue: Adam Hall (PE Supplies),
Unit G, Carlton Court, Grainger Road,
Southend-on-Sea.

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers — Starter pack (5 sheets, lines,
pads, |.C. pads) £2.50. Large Yange of single sheets in
stock at 50p per sheet.

Master Positive Transparencies from P.C. layouts in
magazines by simple photograpnic process. 2 sheets
negative paper, 2 sheets positive film (Ad} £2.25
Photo-resist spray (200 ml) £3.90 {(p+p 65p}
Drafting Film (A4) 25p. Precision Grids (Ad) 65p.
20p stamp for lists and information. P&P 50p per order
plus extra where indicated.

P.K.G. ELECTRONICS

OAK LODGE, TANSLEY. DERBYSHIRE.

1

THE SCIENTIFIC WIRE COMPANY
811 Forest Road. London EV7. Telephone 01-531 1568 |
ENAMELLED COPPER WIRE
SWG 11lb 8 oz 4 oz 2 oz l
81034 363 2.09 1.10 088
35to 39 382 2.3t 127 0.93
40 10 43 6.00 3.20 2.25 161
44 10 47 8.67 5.80 3.49 2.75
48 15.96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE {
14 10 30 9.09 5.20 283 197
TINNED COPPER WIRE {
14 10 30 3.97 241 1.39 0.94
Fluxcore
Solder 5.90 325 1.82 0.94
Prices inciude P&P VAT. Orders under £2 add 20p.
SAE for list of copper and resistance wire
Dealer enquiries welcorme. |

|ﬁ =
BAKER LOUDSPEAKERS

| Mode! Inches Ohms Wans Yvoe Price Post
Maijor 12 4816 Hi-Fi  £16 '
Superb 12 B-16 30 Hi-Fi  £26 (>4
Auditonum 12 B-16 45 Hi-Fi €24 £2
Auditorium 15 B-16 60 H-Fi €37 £2 |
Group 45 12 4816 45 PA €16 €2
Group 75 12 4816 75 PA €20 £2
Group 100 12 8-16 100 Guitar £26
Disco 10¢ 12 816 100 Disco £26 £2
Group 100 15 B-16 100 Guitar  £35
Disco 100 15 B-16 100 Disco £35

LOUDSPEAKER BARGAINS |
4 ohm, 5. 7 x din. £2.50; 6in. 8 X 5in. £3.50. 8in. £4.50. 10in. €5.
80hmdm3»r£25\‘6(47(4»‘{250"' 8 x 5in. £3: |
8in. £4.50; 10in. £5; 12in £6. 8in. 50W £10. 8in. 60W £12.50.

15 ohm. 3in. 5 x 3in. 6 x 4in. £2.50. 35 ohm 5 in. £2.50.

25 ohm, 3in £2; 5 x 3in_ 7 x din. £2.50. 120 ohm, 3lin dia. €1

BAKER AMPLIFIERS
Bargain prices. post £2.00

€89.00 |

60w. 4 iwputs. mains and 12v DC

150w, 4 inputs. mains, all purpose £99.00
150w, 4 inputs, mains PA ampilifier £129.00
150+ 150w stereo slave amplifier €125.00 |

DISCO MIXER. 240V, 4 stereo channels. 2 magnetic. 2 ceramic/

tape. 1 mono mic channel. twin v.u. meters. headphone monitor

outlet, siider controls, panel or desk mounting, grained atuminium |
facia €46. Post £1. Tape output facility

DELUXE STEREO DISCO MIXER/EQUALISER as above plus |
LED. V.U displays 5 band graphic equaliser, left/right fader, |
switchable inputs for phone/line, mike/line,

Headphone Monitor, Mike Talkover Switch £1 08 PP£2 |
SINGLE PLAY Turntables 240 volt AC. Post £2
Make Model Drive Cartridge Price
BSR P170 Rim Ceramic £20
GARRARD 6200 Rim Ceramic £22
GARRARD Delux Belt Magnetic £40 |
BSR P232 12 volt Magnetic £24
AUTOCHANGERS 240 VOLT

BSR Budget Rim Ceramic £16
BSR Delux Rim Ceramic £18
BSR Delux Rim Magnetic £26

HEAVY METAL PLINTHS Post £1.00 |
Suits anost Garrard decks

Silver grey or black finish, Size 16 x 13jin. £a
DECCA TEAK VENEERED PLINTH. Post £1.50
Supenor finish with space and panel for small amplifier.
Board is cut for BSR or Garrard

18%in. x 14}in. x 4in. Black/chrome tacia trim

Tinted plastic cover £5

£5 |

TINTED PLASTIC COVERS fov Decks, Music Centres. etc. Post £1

174 = 13} x 3lin 18] x 12} x 3ir
17} x 9 x Ijin. E:I 143 x 12§ x 2fin.
163 x 15 x 4in £5 168 x 13 x 4in
17 x 12§ x 3jin £5 14; x 13} x 2}in
22i > 13] x 3in. £5 17} x 133 x 4lin
21} » 14} x 2}in €5 21 x 13§ x 4jin
23} » 14 x 3fin €5 303 x 13§ x 3}in.

MAINS TRANSFORMERS
250-0-250V BOmMA, 6.3V 3.5A, 6.3V 1A
350-6-350V 250mA, 6.3V 6A CT 2.00
220V 25ma 6V tamp £€2.50 220V 45ma 6V 2 Amp id 00
250V 60mA. BV 2A £4.75

£5
£5
£5
£5
£5
£5
£5
Post
£2
£2 |
f1
€1
AUTO 115V 10 240V 150WE9. 250W £10. 500W £12.00 £2

GENERAL PURPOSE LOW VOLTAGE MAINS TRANSFORMERS
Tapped outputs available Price Post
2amp. 3,4.5,6,8.9 1012, 15, 18, 25 and 30V £6.00 £2
1 arnp. 6, 8. 10, 12. 16, 18, 20. 24, 30, 36. 40, 48, 60 £6.00 £2
2 amp. 6, 8, 10, 12. 16, 18, 20, 24, 30, 36. 40. 48, 60 £10.50 €2
3 amp. 6, 8,10, 12. 16. 18. 20. 24 30. 36. 40, 48. 60 £12.50 €2

5 amp. 6. 8. 10. 12, 16. 18. 20. 24. 30, 36, 40. 48. 60 £16.00 f£2
58-10-16V. § amp  £2.50 £1 15-0-18V. 1 amp €4.00 €1
6V. 3 amp £2.00 £1 15-0-15V. 2 amps €4.50 £1
6-0-6V. 1} amp £3.50 €7 20V 1 amp €4.00 £1
9V. 250ma. €1.50 €1 20-0-20v. 1 amp £4.50 €1
9V. 3 amps £4.50 €1 20-40-60V. 1 amp £4.50 £2
9-0-0V. 50 ma. £1.50 1 25-0-25V. 2 amps £5.50 £1 |
9-0-9V. 1 amp £3.50 £1 28V 1 amp Twice  £6.00 £2
10-2-10V. 2 amps £4.00 £1 30V. 1§ amp €4.50 £1 |
10-30-40V. 2 amps  £4.50 £1 30V 5 amp and

J2V. 300 ma £2.00 £1 17-0-17 2a £5.50 £2 |
12V. 750 ma £2.50 €1 35V. 2 amps £4.50 £1
12V. 3 amps £4.50 £1 TOROIDAL 30-0-30V. 4a
12-0-12V. 2 amps  £4.50 €1 and 20-0-20V, ja €10.00 £2
CHARGER TRANS Post RECTIFIERS Post
6-T2 volt 3a €4.50+€2 6-12 voit 28 €1.10+80p
612 voit 4a €6.50+€2 612 volt 4a £2.00+80p |
R.C.S. LOW VOLTAGE STABILISED |
POWER PACK KITS £3.95. Post 65p

Al parts and instructions with Zener diode pnnted circuit, malns
trensformer 240V a.c. Qutput 6 or 7} or 9 or 12V d.c. up to 100mA
or less. Please state voltage required
PP BATTERY ELIMINATOR BRITISH €4.50 |
Mzins stabilized power-pack 9 voht 400mA D.C. with overioad cut
out. Size 5 x 3} x 2lin. Post £1

ALUMINIUM CHASSIS. 6x4-£1.75; 8x6£2.20
12%8-£3.20:; 14 x9—£3.60; 16 = 11—£2.50;
12x3-£2 20: 14%34£250

ALUMINIUM PANELS. 6x4-55p; 8x6-90p; 14x3-90p; 10x7
£1.15; 12%8-€1 30: 12 - 5-90p: 16x6-£1.30; 14x9£1.75; 12x12.

7-£2.75
16%10-£3.80 |

£1.80; 16%10-£2.10. ANGLE ALI6x]x] =30p.
ALUMlNIUM BOXES 4xax1) €120; 4=2;x2 €1.20: 3x2
; 6x4x2 £1.90; 7x5x3 £2.90; 8x6x3 £3; 10x7x2} £3.60; |

12i5!3 £3.60; 12 xsx.s €4.30

ELACK PLASTIC BOX with Al Fascia 6§ x3!"x2" £1.50

HlGH VOLTAGE ELECTROLVTICS

2/350V 35p 1450V 75p 16 10-16 27'.\ 50p |
4/350V 35p 8 16/450V  75p 0+ 50/3f 50p
8/450V 45p 16+16/450V  85p 100 +100. 275V 50p !
X273 P +32/450V £1.20 150 +200/275 50p
J2/500V 95p 32+ 32/350V  75p 32+32+16/350v  75p
50450V 35p 32+32/500V £2.00 324324321325V s0p |

RADIO COMPONENT SPECIALISTS

Dept 3. 337. WHITEHORSF ROAD. CROYDON |
SURREY, L.K. TeII: 01-684 1665
F Past 20p Minimum. Callers Weleome E
73

Closed Wed, Same day despatch.
Vecvss-Barclay-Visa, Lt 25p.
L — —



OPERATIONAL AMPLIFIER
EXPERIMENTAL MANUAL

by G. B. Clayton Price: £3.50

DIGITAL ELECTRONIC CIRCUITS & SYSTEMS

by N. M. Morris Price: £5.50
ELECTRONIC MUSIKC CIRCUITS

by B. Klein Price: £15.00
THE CATHODE-RAY OSCILLOSCOPE & TS USE
by G. N. Patchett Price: £5.50

VIDEOTAPE RECORDING

by J. F. Robinson Price: £14.50
DOMESTIC VIDEOCASSETTE RECORDERS

A SERVICING GUIDE

by S. Beeching Price: £15.00
MICRO COOKBOOK VOL I: FUNDAMENTALS

by D. Lancaster Price: £13.50

AN INTRODUCTION TO MICROCOMPUTERS
VOL I: BASKC CONCEPTS

by A. Osborne Price: £10.50
WORLD RADIO T.V. HANDBOOK

by J. Frost Price: £12.00
1983 THE RADIO AMATEUR'S H/B

by ARRL. Price: £10.00

* ALL PRICES INCLUDE POSTAGE »

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 1NP

Phone 01-302 9176 Closed Saturday 1 p.m.
Please atiow 14 days for reply or delivery.

)] -4 )( 01-450 655

CONNECTOR SYSTEMS

1.D.CONNECTORS D-CONNECTORS DIL RIBBON
{Speedblock Type) 9 way IM.’a;[;yzs way37 way | HEADER PLUGS| CABLE (Grey)

RS 232 Connectars | 10 ey 40p

No.of Header Recefi’ Edge [S0'd6r  80p 105p 160p  250p Available Hway  60p

ways Plug tacle Conn Angled 150p 210p 250p 355 from Stock 16 way  60p
10 80p 85p 120p FEMALE Solder 10C |26 ey 85
20 145p 125p 195p [Soider 105p 160p 200p 335p type type |28 WAy  120p

26 175p 150p 240p |Angled 165p 215p 290p 440p| 14pin 40p 120p |34 wey  160p
34 200p 160p 320p |Hood 90p 85p 30p 100p| 16pin 50p 14Dp |40 wey  180p
40 220p 190p 340p | 36 way Centronix Type Conn. £5.50 24 pin 100p 200p | 0 way  200p
50 235p 200p 3%0p| 25way1EEE TypeConn.£5.50 |[40pin 200p 225p § 64 way  280p

RS 232 JUMPERS

EURO EDGE CONNECTORS
{25 way D) CONNECTORS 0.1 0.15"
24" Single end Male £5.00 {tndiract Edge Conn.) 2x18way — 140p
24" Single end Female £525| N STD Plug Skt |2x22 way 1%0p 240p
24" Female Fomale £10.00{ 41617 21 way 160p 165p |2XBwey 115p —
24" Male-Male E35014161731 way  170p 170p |2x25 way 225p 220p
24" Female-Male E950141612 232 way 220p 215p |2X28 way 1%0p —
S— —  }Angied 2x32 way 275p 143 way 260p
DIL SWITCHES 41612 3x32 way  260p 2%43 way 3%p

Angled 3x32 way 375p 2x0 way —
2x32 way IDC a+¢ 177 way &00p
{for 2x32 way Specify a+bora+c){ S100 Conn

4 way 70p 8 way 9%0p
6 wav 85p 10 way 140p
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* SPECIAL OFFER «*

124 25-99 1-24
2114L450  80p  75p 2732 350p
4164-2 450p  430p 6116-150  375p
2716(+5V)  250p 225p 6522 310p
2532 350p  335p

officiAL. BB  DEALER
BBC Model B £399 including VAT. (Carr. £8)
Model A to B upgrade kit £49.50. Installation charge £15
Individual upgrades and all mating connectors available.
BBC FLOPPY DISC DRIVES '
Disc Interface Kit £95 Installation £20
Single Drive 5" 100K £230 Dual Drive 5’ 800K £699
BBC COMPATIBLE 5}” DISC DRIVES
These drives are supplied in BBC matching colour case.

Single: 100K £150 200K £215 * 400K £265 *
Single with PSU: 100K £185 200K £260* 400K £330
Dual with PSU: 200K £355 400K £475 * 800K £595

* These drives are provided with a switch between 40 and 80 tracks.
Cable for Single Drive £8. Dual Drive £12.
(Carr. Single Drive £6, Dual Drive £8)
Disc Manual & Formatting Diskette £17.50
Diskettes: 40 track SS £15, 80 track SS £24. 80 track DS £32.
(Price for 10 carr. £2)

VIEW 16K WORD PROCESSOR ROM £52

TELETEXT RECEIVER £195.65 + £2 p&p

TORCH Z80 DISC PACK £780.00 + £2 p&p

WORDWISE 8K ROM £39 + £2 p&p

BUSINESS, EDUCATION AND FUN SOFT-
WARE IN STOCK

Please phone to confirm delivery details.

BOOKS (No VAT £1 p&p}
BASIC PROGRAMMING ON BBC
LET YOUR BBC TEACH YOU TO PROGRAM

BBC MICRO REVEALED £1.95

BBC MICRO AN EXPERT GUIDE £6.95

BBC COMPUTERS PLAY £6.95

ASSY LONG PROGRAM ON BBC £8.95
PRINTERS

NEC PC 8023 BE
80 col 100 cps dot matrix printer. Bi-directional. Logic seeking, 2K buffer
Forward and Reverse line feed. Hi Res & Block Graphics, Proportional Spacing,
International and Greek character sets, Auto underline, Friction/tractor selectable.
F345 + £8 carr.

) m: and EPSON FX80
RXB0 100CPS 80 col Tractor Feed. FX80 160CPS 80 col F & T Feed. Logic seeking,

Bi-directional, Bit Image Printing, 9 x 9 Matrix, Auto Underfine. RX80 £298. FX80 £389
MX100 F/T3 £425
Carr. £8/Unit

SEIKOSHA GP100A & 250A

B0 col. 30 cps dot matrix printer. High Res Graphics — Std & double with

characters. £180 + £6 carr.
\_ GP250A £235 + £8 carr.

Published approximately on the 7th of each month by IPC Magazines Lid.. Westover House. West Quay Road. Poole. Dorset BH15 1JG. Prinied in England by Chapel River Press. Andover, Hants. Sole Agents for

Australia and Ncw Zealand — Gordon & Gotch (A/sfa) Lid.: South Africa - Central News Agency Ltd.

Subscriptions INLAND and OVERSEAS £13-00 payabie to 1PC Services. Qakfleld Housc. Perrymount Road. Haywards Heath. Sussex.
Practical Electronics is sold subject 10 the following conditions. namely. that it shall not, without the writien consent of the Publishers first given, be lent. resold. hired out or otherwise disposed of by way of Trade at more

than the recommended selling price shown on the cover. and that ft shall not be lent. resold or hired out or atherwise disposed of in a mutilated condi oc in any

part of any publication or advertising. literary or piciorial matter whatsoever.

ised cover by way of Trade. or affixed 10 or as



74C10
74C1a
74C20
74C42
(74C73
74C74
74C76
74C85
74C90
74C157
74C160

14490 350p
14495 300p

14599 290p
LINEAR LCs

AD7581 fi14a
AN103 200p
AY1-5050 99p
AY3-8310 350p
AY3-8912 500p
350p

$20p

120p

80p

70p

220p

28S5p

70p

48p

200p

COMPUTER CORNER

CRT
CONTROLLER
CRT6545 300p
T5027 €18
£18
£36

20p | 4055
BOp | 4056
20p | 4059
60p | 4060

74285
74290
7415296
7415299
74LS321
7415323
7418324
745348
7418352
7418353
745356
7415363
7418364 14
1p |74LS365A
11p | 7aLS367A
12p | 7aLS368A
12p | 7418373
12p | 74LS374
12p | 74L8375
12p | 74LS377
13p | 7418378
13p | 74LS379
13p | 74LS3%0
15p | 74LS393
25p | 74LS395
12p | 7415399
12p | 74LS608
13p | 74LS61
13p | 74LS61
14p | 74L5626
13p | 7415628
14p | 7415640
13p | 74L5641
13p | 7405642
14p | 74LS643
14p | 7415644
14p | 74LS645
30p | 7415670
36p | 74L5682
45p | 7405684
14p | 74LS687
14p

120p

18p

16p

18p

18p

36p

40p

16p

160p

75p

90p
150p
150p
160p
150p

INTERFACE ICs
ADS58C) 775p
ADS61J £20
AM25510 350p
AM25L5251 £2
125p
125p
39%0p

650p SN745262AN  £10

MCB6760 750p

CRYSTALS

32 768KHz
100KHz
£28 | 200KHz
275p | 1 0MHz
250p | 1 008MHz

100p
250p
280p
290p
275p
210p
225p
210p
250p
250p
150p
100p
300p
150p
200p
110p
250p

2 45760MHz
2-5MHz
225p | 2 662MHz
150p | 3276MH2z
225p i 3-5795MHz
55p | 3 686MHz
55p | 4.00MHz
250p , 4 194MHz
450p | 4 43MHz
650p | 4 608MH;
850p | 49152MHz
S00p | 5 00MHz
300p | 6 00MHZz
325p | 6 144MHz
325p | 7 00MHz
675p | 7 168MHz
750p | 8 00MHz
75p | 886MHz
90p | 10 00MHz
90p | 10 50MHz
90p | 10 70MHz
160p | 12:00MHz
140p | 14 318MHz
120p | 14 756MH;z
140p
220p
150p

74C245
74C373
74C374
74C902
74C912
74C922
74C923
74C925

101
2102-3L
£1 211A
£10 | 2112-
211420
2147
4027-3
|All&1
800p | 411620
450p | 41183
280p
310p
550p
550p
650p
100p
220p
37sp
650p
110p !
220p | 6514
250p
770p
500p
950p
350p
350p 93425
225p | 93L422
110p

PLLO2A
RC4136
RC4558
$5668
550240
SAD1024A
SN76477
SN76489

8488
TMS5100
=

470p | 40102
§00p | 40103
550p | 40105
74C926 550p | 40106
740928 550p | 40109
4000 CMOS pene
4000 10p | 4502
12p 4503

S0p | 4504

14p | 4506

36p | 4507

24p | a508

24p | 4510

11p {4511

16p | 4512

20p (4154

48p 4515

40p | 4516

20p | 4517

32p {4518

458 | 4520

2 P [ 4521

332 48p | 4522

| o P | 4526

£1
150p
150p
100p
100p
100p
100p
100p

75110/12
75114/15
75121/22
75150P

72p

65p

120p | 20 000MHz
120p | 26 630MHz
80p | 38 6667MHz
80p | 48 OMHz
BOp | 55 5MHz
80p | 116MHz 300p
80p | 14580MHz  250p
P44 KEYBOARD
P19 ENCODER
160p | AY-5-2376
350p | 74C922 a20p
350p | 7aC923 500,
o MODULA OR

175p
175p
400p

100p (7755188
1109 745225
250p | 745287
2709 745288
748387
745473
745474
745570
745571

4Sp | 4527

13p | 4528

3%914532

p 348

3sp 333" 026 on
P |anz7 8300
35p | 7415113 90,, 4028 250p
35p | 74LSN114 op 390p
90p | 7415122 9Op 255p
B0p | 7405123 90p £36
22p | 7415124 300p
25p | 74LS125A
50p | 74LS126A
7415132
7415133
7415136
7415138
7415139
7415145
7415147
7415148
7415151
7415153
7415154
7415155
7415156
7415157
7415158
74LS160A
74LS161A
74LS162A
74LS163A
7415164
7415165A

8115120
9602
9637AP
ZN425E-8
ZNA26E-8
ZNA427E-8
ZN428E-8

P
25p | 74LS5107

2ap | 7415109 00

27128.25
UARTs
AY-3 1015P
AY-5-1013P
COMBO1

= £36_| SAA5050
HARACTER REAL TIV
GENERATORS CLOCK
IM6402 360p R0 3.2513UC 750p K
TR1602 300p RO 32513LC 700p MCM66760 700p
Wi RE WRAP SOCKETS BY TEXAS LOW PROFILE OIL SOCKETS BY TEXAS
B pin 25p 18 pin S0p 24 pin 70p Bpn 9p 18 pin 16p 24 pn 24p
"4 pin 35p 20 pin 60p 28 pin 80p 14 pn 10p 20 pin 18p 28 pin 26p
__670p | 16 pin a0p  pin 652 4D pin 100p 16 pin 11p 22 pin 22p 40 pin 30p

MPSUGS  78p [ 2N1613  30p IODES
3s5p [ 2N171 L

300p
300p
300p

VOLTAGE REGULATORS

74LS166A
7415168
7415169
74L5170

FIXED PLASTIC
+ve

2N2102
2N2160

12p
9

L
9p
9p

ZENERS

27Va3v
A00mw

N

TRIACS
PLASTIC

3A 400V
LA 400V
6A 500V
8A 4uQV
BA 500V
12A 400V
12A 500V
16A 400V
16A 500V

| T28000

P i
5/100mA  78L05 30p
12V 100mA 7812 30p
15V 100mA 7815 - 30p
Al L)

2 7BHGKC
LM317K 78HOSKC  550p
LM3I7T 1A Adj 78MGT2C  140p
LM337T 1 7BGUIC 200p
LM323K 3A 5V P 79GUIC
LM723 150mA Adj 79HGKC
400p TL497
00p LM350T

50p
70p
88p
75p
95p
85p
105p
110p
130p
130p

15920
BRIDGE
RECTIFIERS
1A 50V |99
THYRISTORS

1A S0V
1A 400y

70p
90p
4Sp

TIPS4
TIP120/22
140p

TIP142
TIP147

4 020
MCTZG 100p T2
CS2400 190p TIL 113

4 180 TiL 116
0.2

TIL228 Yel
Rectangular

TIL209 Red MCR101
2N444a
2N5060
2N5061
2N5064

2N4125/6
120p

OUR NEW
COMPREHENSIVE
CATALOGUE IS
NOW AVAUWABLE

320p 3 |

320p 2N1I3 /2
. PLEASE ADD 40p p&p & 15% VA
ECHNONI TIC (Export: no VA'I:.I:&ppnt Cost)
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Orders from Government Depts. & Colleges etc. welcome.
SHOPS AT: 17 BURNLEY ROAD, LON
(Tel: 01-452 1500, 01-450 6597. Telex:
305 EDGWARE ROAD, LONDON

140p
140p
120p

90p

90p
175p
200p

75p
UDN6118 100p

MAN4640 UDN6184

T

Detailed Price List on request.
Stock items are normally by return of post




MAKE ALLTHE RIGH]T

Exchange programs with friends, leave or read messages from the

various Billboard services, talk to computer bureaux, or place
orders and check stock levels on Maplin's Cashtel service. A
Maplin Modem will bring a whole new worid to your computer and

vastly increase its potential.

Now you can exchange data with any other computer using a 300
baud European standard (CCITT) modem and because the Maplin
Modem uses this standard, you could talk to any one of tens of

thousands of existing users.

Some computers need an interface and we have kits for the ZX81,
VIC20/Commodore 64, Dragon and shortly Spectrum and Atari,
whilst the BBC needs only a short program which is listed in Projects

Book 8.

A Maplin Modem will add a new dimension to your hobby.

Order As LW99H (Modem Kit) excluding case. Price £39.95.
YK62S (Modem Case). Price £9.95.

Full construction details in Projects Book 5.

Our new Manchester store offer-
ing the full range of Maplin's
electronic components, compu:
ters and software will be opening
16th August, 1983. Part of the
new store will be a self-service
area where you can browse
around and choose the parts you
want. Counter service will be
available as well. Upstairs you will
find our computer demonstration
area with displays of hundreds
and hundreds of different soft-
ware packages for Atari, BBC,
Commodore 64, Dragon, Sord M5,
Spectrum and VIC20.

You will find us at 8, Oxford Road
opposite the BBC, between Picca-
dilly and the University complex.
We're just a few steps from

NEW MAPLIN STORE
OPENS IN MANCHESTER

Manchester’'s Oxford Road station
and about five minutes walk from
the city centre. There is excellent
parking on meters in the adjacent
sideroads and we're about five
minutes drive straight in from
junction 10 on the M63 at the start
of the M56.

Call in and see us soon!

Great Projécts
From E&MM

Our new book ‘‘Best of E&MM
Projects Vol. 1" brings together
21 fascinating and novel pro-
jects from E&MM’s first year.
Projects include Harmony Gen-
erator, Guitar Tuner, Hexadrum,
Syntom, Auto Swell, Partylite, Car

Aerial Booster, MOS-FET Amp
and other musical, hi-fi and car
projects.

Order As XH61R. Price £1.

NARPILIN

ELECTRONIC SUPPLIES LTD

3k 1983 3k

CATALOGUE

Over 390 pages
packed with data
and pictures and
all completely re-
vised and includ-
ing over 1000 ngw
items. On sale in
all  branches

of W.H. Smith. Price £1 25 Or
send £1.50 (including p&p) to our

mail-order address.

T e MarLIn MODE

CCITY- 200 BAVD

i e e—

Maplin’s Fantastic Projects

MAPLIN  MAPLIN
PROFECTS  PROJECTS

- &- _— N f.._ *
P H

= | Lo
Full details in our project

books. Price 70p each.

In Book 1 (XA01B) 120W
rms MOSFET Combo-Amplifier
@ Universal Timer with 18 pro-
gram times and 4 outputs @
Temperature Gauge @ Six Vero
Projects.

In Book 2 (XA02C) Home
Security System @ Train Con-
“troller for 14 trains on one circuit
® Stopwatch with multiple
modes @  Miles-per-Gallon
Meter.

In Book 3 (XAO03D) ZX81
Keyboard with electronics @
Stereo 25W MO,QFET Ampli-
fier ® Doppler Radar Intruder
Detector ® Remote Control for
Train Controller.

In Book 4 (XAO4E) Tele-
phone Exchange for 16 exten-
sions @ Frequency Counter
10Hz to 600 MHz @ Ultrasonic
Intruder Detector @ 1/0 Port for
ZX81 @ Car Burglar Alarm @

Remote Control for 25W Stereo
Amp.

In Book 5 (XAO5F) Modem to
European standard ® 100W
240V AC Inverter ® Sounds
Generator for ZX81 @ Central
Heating Controller ® Panic But-
ton for Home Security System ®
Model Train Projects @ Timer for
External Sounder.

In Book 6 (XA06G) Speech
Synthesiser for ZX81 & VIC20 @
Module to Bridge two of our
MOSFET amps to make a 350W
Amp @ ZX81 Sound on your TV
@ Scratch Filter ® Damp Meter ®
Four Simple Projects.

In Book 7 (XAO7H) Modem
(RS232) Interface for ZX81/
VIC20 @ Digitat Enlarger Timer/
Controller @ DXers Audio Pro-
cessor @ Sweep Oscillator @
CMOS Crystal Calibrator.

In Book 8" (XA08J) Modem

{RS232) Interface for Dragon @
VIC Extendiboard ® Synchime @
Electronic Lock ® Minilab Power
Supply ® Logic Probe ® Door-
bell for the Deaf.
*Projects for Book 8 were in an
advanced state at the time of
writing, but contents may
change prior to publication {due
13th August 1983).

LEARN ROBOTICS

- with Hero 1. the new robot
who sees, hears, speaks and

detects movement/

This remarkable microprocessor-con
trolled robot is the perfect robotics
training system for industry, home
and schools. Hero 1 can see, hear,
speak, detect moving and stationary
objects and determine their distance,
pick up small objects, move in any
direction and can learn from your

instructions.
Hero 1
Heathkit kit.

is a superbly documented

-
- - E

Order As HK20W (Robot Kit} Price £1,599.95.

Mail Order: P.O. Box 3, Rayleigh, Essex S$6 BLR. Tel: Southend-on-Sea {(0702) 552911.
Shops at: 159-161 King Street, Hammersmith. London W6. Tel: 01-748 0926.
284 London Road, Westcliff-on-Sea, Essex, Tel: (0702) 554000.

Lynton Square, Perry Barr, Birmingham. Tel: 021-356 7292.

8 Oxford Road, Manchester, Tel: 061-236 0281. (Opens 16th Aug. 1983)

All shops closed Mondays.
All prices include VAT & carriage. Please add 50p handling charge if total order value is under £5




